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ORGANIC COTTON PRODUCTION IN NORTH BENIN - AN OPTION FOR
SMALL SCALE FARMERS?

Alice Palmantier, palmantier@wiwi.uni-marburg.de
Michael Kirk, kirk@wiwi.uni-marburg.de
Institute for Co-operation in Developing Countries, Department of Economy

University of Marburg, Germany

INTRODUCTION

In Benin the export of conventional cotton represents the main source of export earnings and plays a crucial role for rural poverty
reduction. Most of cotton farmers are small scale farmers with subsistence constraints. Cotton production is one activity of a
production system involving the production of cereals, vegetables and other activities. For many farmers, cotton production as a
cash crop gives them access to cash insurance against food crop failure and to input market. For them producing cotton is often the
only way to have access to input, also fertilizer for maize (one of the main staple crops) production. Conventional cotton farmers
buy fertilizers and pesticides on credit, deducted from their earnings after harvest. In the last years, problems of economic efficiency
of cotton production, management difficulties due to policy reforms of the sector, low yield and productivity performance, and land
degradation affect households welfare and food security among smallholders. Increase in cotton production is principally achieved
by extension of cultivated area. Climatic hazard and land degradation (poor soil, soil depletion) compromise yields. These problems
linked to policy reforms of the cotton sector, together with increasing input price and decreasing price of cotton on world market have
exacerbate the liquidity problems and the indebtedness situation of many farmers and sometime lead many of them to leave cotton
production without any other better production alternative. Since 1996, organic cotton production is becoming more important
despite its labour intensity and lower yields (around 0.5 ton compared to 1 ton in the conventional sector).

This study aims at clear understanding of the overall system environment of conventional and organic cotton farmers in two regions in
North Benin, the communes of Tanguiéta/Matéri and Kandi. The conventional and organic farms are compared under current policy
in the scope of the relative importance of cotton production and sustainability of production. Potentials and challenges of adopting
organic cotton production for farmers to the protected area of Pendjari National Park are discussed.

STUDY AREA AND DATA

The analyses presented in this study relate to data collected in two cotton growing zones of North Benin. The main reason for selecting
the first region (regionl), Tanguiéta / Materi was its location close to the Pendjari National Parc and the presence of a new initiative
starting with the introduction of organic cotton farming. Because of short term experience with organic farming, only conventional
cotton farmers are studied in region 1. The second region, Kandi, was purposively selected because organic cotton farming was
introduced there in 1996, meaning that many farmers converted to organic production rely on middle to long term experience.
Growers in both research areas are small scale farmers and depend mostly on income from this cash crop. The sampling process
yielded a sample of 161 households (87 conventional and 74 organic farming households).

METHOD: AN APPLICATION OF COMBINED PRINCIPAL COMPONENT ANALYSIS AND CLUSTER ANALYSIS

Measures of household wealth can be reflected by socioeconomic indices. For this purpose, Principal Component Analysis (PCA)
was used to construct relative household socio economic indices. This method allows incorporation of a greater range of variables.
Upon construction, the computed factor scores were used as the input for a cluster analysis (CA) in order to identify representative
household types for each group.

RESULTS AND DISCUSSION
Principal Component Analysis

Various variables were used as inputs for numerous PCA. The most common rule for selecting significant principal components is to
retain those with eigenvalue greater than 1. Because of their correlation structure and their relevance 3 variables (components) for the
group of conventional farmers and 4 variables (components) for the group of organic farmers were selected for the final PCA. Table 1
illustrates the rotated component matrix with the factor loadings and shows the correlation coefficients with the original variables.
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Table 1: Variable scores (correlation coefficients) on derived variables (principal components)

Principal Components on variables for conventional cotton Principal Components on variables for organic cotton farming
farming households in Region 1 households in Region 2
| Coefficients Coeflicients

Component 1: Component 1:
Level of Specialisation in Conventional Cotton Farming Level of Specialisation in Organic Cotton farming
Share of maize in cultivated land -0,775 Share of maize in cultivated land -0,786
Share of conventional cotton in cultivated land | 0,473 Share of organic cotton in cultivated land 0,782
Component 2: Wealth and Household Resources Component 2: Wealth and Household Resources
Cotton income 0.793 Value of residence, and other structures of the 0.856

household
Savings 0,755 Value of agricultural equipment 0,751
Cultivated land size 0,726 Cultivated land size 0,647
l\17alue of residence, and other structures of the 0,692 Component 3: Land use Management

ousehold

Number of livestock 0,664 Land use intensity -0,800
Household size 0,553 Years of schooling of household head 0,668
Component 3: Household Head Status Index for soil improving practices 0,665
Age of household head 0,828 Component 4: Experience in Organic Cotton Farming
Years of schooling of household head -0,754 Age of household head 0,806

Years of organic cotton farming practice 0,801

The principal component for level of specialisation reveals, with the negative sign for the share of maize in cultivated area, the
situation of competition in term of cultivated area between maize and cotton in both cases, conventional and organic farming
households. Under household resources and wealth, the factor identified in the case of conventional farmers is seen to be strongly
correlated with cotton income, savings, total cultivated land, and value of residence and other structures of the household and
household size (number of household members). For organic farmers, the factor titled as wealth and household resources is observed
as strongly correlated with value of residence and other structures, value of agricultural equipment (incl. animals for animal traction).
The third component for the conventional farmers is the household head status which shows that younger head are by trend more
educated than older head. For the group of organic farming household two factors remain: land use management and experience

in organic farming. The land use management factor is highly correlated with the education level of head and the index for soil
improving practices. This index (0 to 10) covers 10 soil conservation and fertility improving measures. The last component for organic
farming households, the correlation with initial variables indicates that experience in organic cotton farming increase with the age of
head. This reveals that relative older household head have shown very early a special interest in organic farming and did not break up
with organic farming.

Cluster analysis

In a second step, computed factor scores of the PCA were used as an input for the cluster analysis. Descriptive statistics (table 2)
illustrate the main differences between the different farm household groups.

Compared to region 2, households of region 1 are more subject to land constraints. This is mainly due to their location close to the
national park. For both groups, conventional and organic farming households, the cultivated cotton area increases with total cultivated
area and with their general wealth and resources level. But the importance of cotton production in terms of area differs between
clusters and groups. Resource-poor and resource poorest subsistence households represent 56 % of the group of conventional cotton
farmers (region 1), and are characterised with low share of cotton in their total cultivated area and high consummation rate of their
own production. Farms with more land resources are more able to increase their cotton cultivated area and reach higher resources

and wealth level. Subsistence households more specialised in cotton farming (50 % of their cultivated area is cotton) are relative young
headed farms. Traditional big family farms with older head and more land resources reach the highest area of cotton but staple crops
represent 66 % of total cultivated area and they can commercialise 33 % of own produced maize. This shows that this group is more
able to diversify their revues from commercialisation of own production.

Compared to region 1, food security is more guarantied for farmers in region 2. Semi-subsistence households in region 2 diversify
their revenue with commercialisation of higher share of their own staple crop production. Households where organic cotton share

in total cultivated area reach 40 % are relatively more engaged in organic cotton farming. They can be describe as resource rich
traditional big family farms with middle age head, and are characterised with relatively better agricultural equipment and the highest
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rate of organic cotton producers in the household (especially women).

Table 2: Characterisation of clusters for Conventional Cotton Farming Households in region 1 and Organic Farming Households
in Region 2

CC_1| CC.2| CC3| CC4| OC.l1l| OC2| 0OCs3 0C_4
Nr. of households 35 12 27 10 22 14 20 10
% of households 42 14 32 12 33,3 21,2 30,3 15,2
Household size 7 8 7 12 6 7 8 9
Age of head 39 24 32 55 33 58 39 41
Years of schooling head 0 6 1 0 0 0 1 3
Value of residence, and other structures 297823 | 476708 | 481907 | 771950 | 496705 | 629321 | 865868 | 1814950
Number of cattle of head 1 1 3 7 6 8 14 21
Total cultivated area (ha) 4,4 4,6 6,1 10,4 7 7 8 11
Cotton area (ha) 1,7 1,3 3 3,6 2,3 1,8 1,5 49
Maize area (ha) 1,3 1,6 1,9 3,4 2,1 2,1 4,1 3
Share of cotton (%) in cultivated land 40 30 50 34 34 28 20 42
Maize quantity sold on total production 14 12 25 33 46 47 40 44
Cotton income (FCFA) 123809 | 127927 | 287310 | 225312 | 258568 | 155325 | 228646 | 628368
Number of cattle for animal traction 0 0 1 0 2 2 4 4
Value of agricultural equipment 28393 0| 77801 | 90000| 67727 | 77857 117500| 149000
Soil conservation and fertility management index 2,8 2,9 2,9 4,1 6 6 7 6
Formal credit (FCFA) 8571 | 13333 | 12778 | 18500| 23545| 32857| 69500 46000
Savings (FCFA) 21857| 20000| 72037| 77500 909 0| 60000 36000
Experience in organic farming of head (years) 4 8 3 6
Nr. of OC producers in the household 1,7 1,8 1,6 2
4 Clusters of conventional cotton farming households: 4 Clusters of organic cotton farming households:
CC_1: Resource-poorest subsistence households OC_1: Semi-subsistence households with young head
CC_2: Resource-poor subsistence households OC_2: Semi-subsistence households with old head
CC_3: Subsistence households specialised in CC farming OC_3: Resource rich diversified household farms
CC_4: Subsistence households with more resources OC_4: Resource richest households more specialised in OC farming

In the case of organic cotton farmers, the share of organic cotton to total cultivated land is proportional to the absolute number of
organic cotton cultivated but this share in region 2 remains inferior to the share of conventional cotton to cultivated area on region 1.

Socio-economic conditions are less favourable in region 1 compared to region 2. With lower resource level, average farm size reach

6 ha compared to 8 ha in region 2. The average conventional cotton area is 2 ha in region 1 and average organic cotton area is 3 ha in
region 2. Because of input credit system, conventional cotton farmers, especially those who use this fertilizer for maize production get
less money for their produced cotton.

Most of producers in region 1 have bad access to land and are more vulnerable to food shortage. With a lower share of cotton in total
cultivated area and higher level of commercialisation of their own staple crop, organic cotton farming households in region 2 can

be seen as more diversified as conventional cotton farmers in region 1. Furthermore more cattle and better knowledge give organic
farmers more opportunity to reach higher index of soil fertilisation and conservation.

In the last years, conventional farming has shown some weaknesses. Especially small scale farmers have experienced a decrease

of their revenues because of less favourable market conjuncture and organisation, low level of production, little diversification
possibilities, and lower soil fertility. They became used to pay input on credit thanks to cotton production, facing every year repayment
and indebtedness problems. Far from this, organic cotton farming is becoming an interesting alternative for these farmers, offering
also higher producer price. In the case of households in region 1 close to a protected area, they could be able, with good farming
management quality to better cope with food security, cotton income and soil fertility by introducing organic cotton. From the data
analysis, it becomes also clear that land constraint is an obstacle to intensification of cotton production, diversification of production
and realisation of income from other crops. Small scale farmers need a certain level of diversification, not just for own consumption
but also to diversify their revenues from commercialisation of own production to better face production risks. A next difficulty in
region 1 for the introduction of organic cotton is also the low cattle availability in farms which does not allowed a high level of manure
production for organic fertilisation of soils.
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THE EFFECT OF DIFFERENT COMPOST APPLICATIONS ON SOME FRUIT
QUALITY PARAMETERS OF ORGANICALLY PRODUCED RED PEPPER

KIR, A.', MORDOGAN, N.?

! Ministry of Agriculture and Rural Affairs, General Directorate of Agricultural Research, Aegean Agricultural Research Institute,
PO.B. 9 35661, Menemen/Izmir/TURKEY, alevpinar@yahoo.com

? Ege University, Faculty of Agriculture, Soil Science Department, 35100 Bornova/Izmir/TURKEY, nilgun.mordogan@ege.edu.tr

ABSTRACT

This research was established to study the effects of composted plant residues, farmyard manure, turkey manure, certificated com-
mercial organic manure, and their combinations with green manure crop on red pepper (Capsicum annuum L.) yield and fruit quality.
Combination of farmyard manure (20 tonnes.ha") + green manure crop plot is determined as the highest for fruit length/width/pulp
thickness/fructose content, and yield. In conclusion, the more qualifier peppers were obtained from organic plot when compared the
conventional one.

Keywords: Pepper, Capsicum annuum L., manure, compost, green manure crop, yield, fruit quality.

INTRODUCTION

Turkish organic pepper production plays a significant role in the Turkey’s vegetable organic trade due to its volume and quality. The
production is generally realized from Mediterranean Climate conditions and organic pepper production has gained importance since
1990’ in Turkey. Pepper fruits are generally used in the diets and eaten raw or processed. But, production is limited by the nitrogen
fertilization. Matured organic sources are alternative additives for farmer’s traditionally usage to maintain the soil fertility and plant
production. Numerous research results indicated that organic pepper’s fruit diameters, chemical compounds and yield significantly
affected by the organic fertilization.

This investigation was conducted to determine the different composted materials effects on fruit quality and yield of organically field
grown red pepper.

MATERIAL AND METHOD

Experiment was conducted at the Aegean Agricultural Research Institute’s experimental area located in the Mediterranean Region
during the years of 2002-2003. Some physical and chemical properties of the experimental soil, the applied manures and compost
were analyzed according to standard methods (1, 2) (Table 1, 2). The compost material was obtained by composting vegetable residues
from the agricultural production of the Institute. Farmyard and turkey manures were composted for 8 months. The experiment was
conducted in randomized block design in 72 parcels, as 4 replications, 68 plants making up each parcel. Distances between the parcels
were approximately 2.1 m. Treatments were presented in Table 3. The nitrogen values were based for fertilization calculations and
equalized in both organic and conventional parcels at the rate of 170 kg/ ha/ year. Common vetch (Vicia sativa L.) - barley (Hordeum
vulgare L.) mixture was tested as 80 % + 20 % respectively and incorporated back to the soil as a green manure at the time of spring.
Pepper seedlings were further transplanted to the field in May. The experiment was carried out under organic conditions and the re-
search plot was converted to organic production system two years prior to sowing green manure crop seeds. Plant materials selected
for the trial were all standard varieties. The standard varieties have been used highly by farmers locally.

Table 1: Properties of soil samples (0-30 cm). Table 2: Chemical analysis results of composts.
Properties Properties C! F? T co*
pH 7.4 pH 7.7 8.7 7.7 9.2
Tot. Salts (%) 0.1 Tot. Salts (%) 0.9 3.7 3.9 4.3
CaCo, (%) 4.8 CaCoO, (%) 4.5 4.9 8.7 3.8
OM (%) 0.6 OM (%) 40.6 52 45.7 64.0
Texture Sandy Clay C/N 26.6 21.1 15.7 15.0
N (%) 0.1 CEC (meq/100 g) 42.3 55.2 53.0 58.0
P (mg/kg) 1.4 N (%) 1.2 1.7 1.3 2
K (mg/kg) 225 P (%) 1.8 1.3 1.8 1.9
Ca (mg/kg) 5880 K (%) 2.9 1.7 2.5 1.7
Mg (mg/kg) 540 Ca (%) 2.3 1.3 4.2 4.0
Na (mg/kg) 155 Mg (%) 1.3 1.6 33 1.2
Fe (mg/kg) 6.0 Na (%) 02 04 04 0.3
Cu (mg/kg) 0.9 Fe (mg/kg) 3075 3850 5430 5380
Mn (mg/ke) 43 Cu (mg/kg) 25 45 62 65
Zn (mg/kg) 0.5 Zn (mg/kg) 176 265 478 385
NO. (mg/ke) 3 Mn (mg/kg) 269 348 580 440
! composted plant residues *turkey manure

*farmyard manure “certified commercial organic manure 9
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Table 3: Treatments.

1) 0 (control) (non treated) 7) F1 (farmyard manure) (10 ton/ha) 13) T2 (turkey manure) (10 ton/ha)
2)  NPK50 (control) (85/50/100 kg/ha,-half of

recommended chemical fertilizationg) 8) F1+G 14) T2+G

3)  NPKI100 (control) (170/100/200 kg/ha, 15) CI1 (compost) (20 ton/ha)
recommended chemical fertilization) (composted various vegetable residues)
4) G (green manure crop)
(common vetch-barley mixture)

9) F2 (farmyard manure) (20 ton/ha)

10) F2+G 16) C1+G

17) C2 (compost) (40 ton/ha)
(composted various vegetable residues)
6) CO+G 12) T1+G 18) C2+G

5) CO (certified commercial organic manure) |11) T1 (turkey manure) (5 ton/ha)

After transplanting the seedlings to the field, only aphid species were observed at economic threshold level and a plant extract (py-
rethrum, 1%) permitted by the Turkish 01.12.2004/5262 regulation (24.12.1994/22145, 11.07.2002/24812 regulations) and the EU
2092/91 regulation was used to treat the peppers. A synthetic pesticide was applied in the conventional management parcel. Because
of moderate labour’s costs in Turkey, weed-control was manual.

Furrow irrigation system was practiced and totally 600 mm of water was applied only in summer during the pepper production pe-
riod. The results of characteristics of fruit were statistically calculated using JMP program.

RESULTS

The results of fructose analysis and measurements of fruit length/width/pulp thickness for the highest organic and conventional
treatments and also minimum and maximum rates are presented in Table 4. It is obtained that organic F2+G plot and conventional
NPK100 plot were displayed the highest rates for fructose analysis and measurements of fruit length/width/pulp thickness. Results
showed that the content of fructose in organic red pepper fruits was found statistically significantly different from that in conventional
fruit.

Industrial pepper’s pulp thickness is one of the major desirable qualities and a strong correlation between yield and fruit pulp thick-
ness as 0.531 (p<0.01) is found. The highest yields were 29.7 tonnes.ha™ at first year and 26.5 tonnes.ha™ at second year with F2+G
plot.

Table 4: The highest content of fructose and fruit length/width/pulp thickness in red pepper from organic and conventional
cultivation

Unit Fructose* Fruit length** | Fruit width** Fruit pulp thickness**
ni

g/100 g f. w. cm mm
Organic 2.17a (1.year) 9.5a 4.8a 442 (1year)
(F2+G) 3.9ad (2.year) (combined of 1.and 2. years) (combined of 1.and 2. years) : 24
Conventional 1.45b (1.year) 8.1ab 4.3ab 3.5ad (1.year)
(NPK100) 3.6ad (2.year) (combined of 1.and 2. years) (combined of 1.and 2. years) ' 24
Minimum 0.9 5.7 2.8 1.2
Maximum 3.9 11.3 5.1 5.1
X170/100/200 kg/ha Recommended Chemical Fertilization; TUKEY (0.05); * : significant for p<0.05, ** :significant for p<0.01

DISCUSSION

There is clearly long-term researches need for a comparison between organic and conventional red pepper cultivation in terms of the
pepper’s fructose content and fruit diameters. Even though there are few results from which short-term researches to evaluate, it is
supported that organic cultivation is inclined to better fruit quality (3; 4; 5).

CONCLUSION

Organically produced bell peppers contained significantly more fructose than conventionally grown fruits. Green manure applications
in combination with farmyard manure which is applied as 20 tonnes.ha™ is showed the highest measurements for fruit length, width,
pulp thickness, and determined also the highest yield, significantly.
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ABSTRACT

The topic of forage intake and its significance in relation to nutrient need is of practical importance. Another consideration is that one
of the most important egg quality parameters for the consumer is the yolk color, which can be affected by forage intake and quality. As
is known feed constitutes a substantial cost in organic production so organic poultry may have access to pasture, a nutrient source that
has the potential to curtail feed costs. Besides in the organic poultry production, the free range keeping of hens can present problems
with higher incidences of feather pecking that in severe cases may lead to cannibalism. One way to minimize that could be supple-
mentation of foraging material in diets. The present paper describes that feed costs can be reduced by increasing forage consumption
in organic poultry diets and checks on these feed materials can effect sensory evaluation of poultry production and quality.

Key words: forage, organic, poultry, diet, quality

INTRODUCTION

Organic farming is increasing interest from farmers, politicians and consumers worldwide. Generally, organic farming aims at creat-
ing a sustainable agroecological system based on local resources. Good animal health and welfare are important parts such a system
[1]. The International Federation of Organic Agricultural Movements (IFOAM) recognized basic standards of organic farming. These
standards provide to animals that show their natural behavior is limited to two livestock units per hectare. For a transition period, the
use of a limited proportion of conventional feed is authorized. The maximum percentage per year is 10% in the case of herbivores and
20% for other species. The use of synthetic aminoacids and growth promoters is forbidden. The indoor area is supplemented by an
outdoor area that must be at least 75% of the indoor area [2].

In organic poultry production, the free-range keeping of bird can, in some flocks, present problems with higher incidences of feather
pecking than in severe cases may lead to cannibalism. One way to minimize feather pecking and cannibalism in free-range flocks
could be supplementation of foraging material [3], in which time spent feeding increases compared with normal pelleted.

Also the use of the outdoor run by the birds, which is reflected in the spatial pattern of herbage intake [4]. Most studies, however, have
been conducted with free-range laying hens instead of broilers, so there is not much information on the foraging pattern of this type of
birds. Considering the differences in the production system (age of the animals, length of the production period, genetic background)
it is expected that the foraging pattern of broilers would differ too [5].

OPTIMAL FORAGING THEORY

A bird should adopt a strategy that best balances the energetic demands of foraging relative to the energetic rewards of consuming
various foods. Optimal solutions to this cost-benefit relationship form the basis of optimal foraging theory. According to this concept,
a bird’s morphological, physiological, and behavioral traits have been shaped by evolutionary pressures in a way that maximizes net
energy acquisition. Critics point out that only a small part of a bird’s foraging characteristics can currently be explained by such theo-
ries. Also, other nutrients, such as aminoacids or calcium, are frequently the limiting nutrients during the most nutritionally demand-
ing periods of reproduction and growth of many species [6], [7].
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FORAGES IN POULTRY DIET

In poultry production, feed can account for up to 70% of the total variable costs [8]. So it is of major importance to adjust feed intake
and match it with the requirements of the birds. It has been estimated that a laying hen can consume up to 30-40 g of dry matter per
day from herbage, worms and insects, in addition to more than 100 g of concentrates [9]. Also Walker and Gordon [8] and Herman-
sen et al. [10] pointed out the necessity to know the actual intake of herbage by outdoor poultry with the purpose of adjusting the
amounts of concentrates to the real requirements of free-range broilers. Such data, despite being an approximation and depending on
many factors, could help animal nutritionists to make adjustments in the feed formulation that are likely to reduce costs.

The nutritional value of roughage depends largely on the relative proportions of cell contents and cell-wall constituents and on the
degree of lignifications of cell walls. The protein content of green plant tissue is variable ranging from 5 to 35 % of dry matter. Some
plants store high amounts of starch and sugar within their vacuoles. These nonstructural carbohydrates are much more digestible than
structural carbohydrates, such as cellulose. The moisture content of plants decreases with maturity and highly correlated with digest-
ibility [11]. Alfalfa (Lucerne) is the most common roughage fed to avian.

Forage intake provides a practical advantages and it is another consideration is about egg-quality parameters for the consumer is the
yolk color. Fuller [12] reported that access to pasture resulted in a 6% saving of total feed consumed when pullets were fed a conven-
tional mash-grain diet. Although laying hens are able to consume considerable amounts of roughages [13], information on herbage
intake from range areas by high-performance layers is scarce. Also, restriction in nutrient supply has shown to increase forage intake
in pullets, which could result in a drastic reduction in intake of protein and some aminoacids and a negative effect on plumage condi-
tion due to feather pecking [14], [15].

Some researchers found a linear relationship between intake of grass and the grass content in the crop at the end of the day for con-
fined hens, indicating that daily forage intake could be estimated from the content of plant material in the crop of hens slaughtered in
the evening [16].

The type of supplementary feed affected the intake of several feed items suggesting that a reduced nutrient content in the supplemen-
tary feed can be used as a method of increasing foraging in the outdoor area. Thus, hens fed whole wheat and oyster shells as the only
supplementary feed had more plant material, oyster shells, insoluble grit and soil in the crops than hens fed a complete feed mixture
[17].

The results suggested that hens found a considerable part of their nutrient requirements by foraging, even though some lost weight.
The hens with access to chicory showed a relatively high egg production and did not lose weight to the same extent as those with ac-
cess to grass/clover or mixed forbs [18].

Other plant material can provide valuable nutrients to poultry. Some researchers conducted an experiment using maize silage, barley-
pea silage and carrots as foraging materials for laying hens. Hens receiving silage had greater gizzard weights and showed decreased
pecking damage [19].

CONCLUSION

Modern broiler breeds have very little desire to consume plant vegetation. However when provided with high quality forage, we have
observed as much as 20% of the diet intake from forage. These observations are mostly noted on forage such as clover and alfalfa.
Forage consumption based on a mixed sward varies from 5-20% of the total diet. Feed efficiency depends on feed concentrate intake,
water intake, live weight, and average ambient temperatures. The findings indicate that good-quality forage has the potential to supply
a significant proportion of nutrient needs of poultry.
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ABSTRACT

Organic Agriculture should sustain and enhance the health of soil, plant, animal, human and planet as one and indivisible. Health

is the wholeness and integrity of living systems. In view of this the use of fertilizers, pesticides, animal drugs and food additives may
have adverse human health. From this viewpoint, consumers usually perceive organic meat a safer and healthier compared to con-
ventional product and this is the main reason for purchasing organic food. Organic processing and banning animal flour, GMO food
and chemicals in animal feeding, gives consumers the assurance to avoid many diseases affecting modern livestock. The present paper
briefly describes safety organic meat and the effects of organic farming on meat quality (e.g. pH, color, texture, sensory tenderness and
flavor) and on differentiation from conventional meat.

Key words: meat, organic meat, meat quality, meat safety
INTRODUCTION

A clear comparison between organic and conventional products is difficult to establish due to the huge variation within the produc-
tion methods, concerning among other things, intensification, feeding method or breed used. Honikel [1] concluded that the charac-
teristics of product quality, the nutritional, hygienic, sensorial and technological factors are not very different between the production
methods. In some factors organic food gets better marks, in others conventionally produced food scores higher.

The organic production could lead to a lower quality of carcass and meat due to a reduced energy supply and growth rate as the con-
sequence of the positive implications on carcass parameters [2]. On the other hand, implications of reduced nutrient supply on car-
cass qualities can be compensated for by choosing breeds more adapted to the basic fodder on the farm [3]. Some research suspected
that there might be a higher risk for the contamination of products with parasites due to a higher rate of outdoor-systems in organic
compared to conventional farming [1]. There is a little evidence for a system-related effect on product quality due to the production
method. Product quality is primarily a function of farm management, showing a high variability in both organic and conventional
livestock production.

MEAT QUALITY

Meat quality is a very brood term describing various kinds of meat parameters interesting to users of meat. For the modern meat con-
sumer, taste and nutritional value are to important quality attributes of meat. The tendency is to focus on the production of edible lean
with a minimum of excess visible fat [4], but the fact remains that fat in meat contributes to the eating quality of meat [5], [6]. Recent
studies confirm that there is a chemical perception of dietary fat in the oral cavity [7]. It is also widely accepted that the amount and
type of fat in meat influence two major components of meat quality notably tenderness and flavor [8]. Technological quality concerns
the suitability of the meat for further processing into various meat products, and nutritional quality regards fat content, mineral, bio-
active compounds etc.

ORGANIC PRODUCTION EFFECT MEAT QUALITY
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Meat quality can be affected by all process in the production line from farm to fork. Treatment of animals during breeding, transport,
stunning method, slaughter process, chilling and storage are all factors affecting the final meat quality. The difference between conven-
tional and organic production of meat occurs of farm level and especially organic feeding has a major impact on meat quality.

In organic feed artificial aminoacids are not allowed and it is difficult to obtain raw materials with high protein quality. This results in
slow growth rate of the animals, which normally has a negative impact on meat tenderness [9]. Consumers usually rank tenderness as
one of the most important eating quality attributes, thus organic feeding is expected to have a negative impact on eating quality [10].

A typical way to adding proteins to organic diet is to use whole seed and seed meal, which are produced vegetable oils. Both meals and
whole seeds have a high content of unsaturated fat and this is reflected in the fat tissue of the animals. A high degree unsaturated fat is
a technological problem in the meat production [9].

THE DIFFERENCES BETWEEN CONVENTIONAL AND ORGANIC MEAT

The former studies show that organic animal feeding affects meat texture parameters. There was a highly significant effect on both
tenderness and hardness of the meat. The conventionally fed animals produced tenderer and less hard meat compared to the organic
fed animals. The 100% organic fed animals produced the least tender and the hardest meat [9], [11].

The professional sensory panelist indicated that organic animal meats lest more than 50% fluid during retail storage than conventional
animal meat. Organic meat had less meat flavor, more than flavor and was crispier. The high fat flavor was probably caused by a high
fat content in the organic meat [12]. Also the meat differentiated only in the surface color, the organic being lighter. A chemical analy-
sis of the chops meat founded that organic meat had a low content of intramuscular fat and a high content of unsaturated fatty acid in
the back fat [9], [13].

The fatty acid composition of the back fat was also tested, and fraction of saturated fatty acids was higher in the conventional fed ani-
mals and the fraction of unsaturated fatty acids was highest in organic fed animals [9], [12].

CONCLUSION

Organic livestock farming is not a production method to solve all problems in animal production. Also organic livestock farming is
challenge not only for the former but also agricultural research and interdisciplinary work. The main conclusion can be summarized
in the following statements:

* The slow growth rate up the time of slaughter for organic fed animals has a negative fed animals has a negative impact on meat
tenderness

e There seems to be a smaller effect on meat flavor

* The fatty acid composition of fat tissue is more unsaturated in organic fed animals, which can result in technological problems.
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ABSTRACT

This study was carried our pomological traits of native cherry laurel (Prunus laurocerasus L.) types which are grown in Samsun, Ordu,
Giresun, Trabzon, Rize and Artvin provinces in 2007-2009. The aim of this study was to select the distinguished cherry laurel types
from natural flora. Weighted Ranging Method was used to evaluate the types.

Observations on the types were done. Obtained data results was evaluated by Weighted Scaling Method. Weighted Ranging Method
was done according to criteria regarding, fruit number per cluster, fruit bigness, fruit weigh, fruit flesh/seed rate, total soluble solids
(TSS), fruit taste, acridity and fruit uniformity. As a result of these evaluations, it was determined that 32 types were distinguished
than the others. Fruit number per cluster was between 2.0-30.6, fruit bigness were 10.12 — 22.46 mm; fruit weight was 0.69-7.82 g;
fruit flesh/seed rates were 10,79 - 16,08; total soluble solids were 2.4-32.0 °Brix, and titratable acid content was between 0.11-1.023 %
for the all types.

Key words: Laurocerasus officinalis Roemer, pomology, taflan, karayemis, Turkey

INTRODUCTION

Turkey is a very important area for plant diversity. Many fruit species are grown and many different local or native fruit species and
varieties are known. One of these is cherry laurel (Prunus laurocerasus L.).

Cherry laurel originated in central and west Asia, southeastern Europe and Anatolia [12], [13]. Cherry laurel is grown as a native
fruit crop in the eastern Black Sea region of Turkey, which is one of the origins of cherry laurel [3]. The main crops in this region are
hazelnut and tea. Annual precipitation is 831 mm, distributed throughout the year. Annual mean temperature is 14.5 °C and relative
humidity is 75%. Cherrry laurel is consumed in fresh or dried, in jam and marmalade, canned or pickled. Cherrry laurel is used for
food additives as flavoring [11]. The leaves and seed of this species are used in pharmacetically. The glossy, dark green leaves are very
attractive large and leathery. In early spring, single upright flower clusters are produced. The flower is small white and born in erect
panicles. The tree is also valuable for ornamentation as an evergreen broadleaf plant [8]. It is easily propagated by cutting [3].

Cherry laurel is an important fruit for Black Sea region of Turkey. There are many local cultivars like kiraz, su, vavul, bal etc. In this
study, it was evaluated on native cherry laurels.

MATERIALS AND METHODS

Tree and fruit characteristics were measured for cherry laurel cultivars, grown in eastern Black Sea region of Turkey, in 2007-2009
years.This area included 6 provinces, 52 town.

Leaf width and length, petiole length and thickness, cluster length and weight were estimated from 10 clusters. Number of fruit per
cluster was counted. Fruit weight, fruit width, fruit length, fruit stem length, fruit stem thickness, stone weight, stone width and stone
length were also estimated from 20 samples. Soluble solids (°Brix), pH value and titratable acid content (as % malic acid) were deter-
mined based on three samples. Fruit color was mesured with minolta CR 400. Types or clones was selected according to Weighted
Ranging Method.

RESULTS AND DISCUSSION

Cherry laurel is a vigorous growing species, evergreen tree of 5 to 6 m. Leaves are 13.8 cm long and 5.5 cm wide. Fruit which is coni-
cal drupe resembles black cherries. But it grows in clusters similar to grapes. At eating maturity, fruit colour is red to purplish-black.
Shape of fruit is roundish to slightly oblate. Fruit with was between 9.72-20.52 mmfruit lengh was between 10.55-24.41 mmfruit

weight was 0.69-7.82 g and average fruit weights of 4.85 g. Cluster weight 4.74-126.54 g were recorded. Clusters contain between 2.0-
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30.6 fruit (Table 1). Prior to mature fruits are astringent, but become aromatic and suitable for fresh consumption with advancing
maturity. Skin is smooth, thin and glossy. Flesh is juicy. Total soluble solids content was between 2.4-32.0 °Brix, and titratable acid
content was between 0.11-1.023 % (Table 1). Fruirt color was changed between reddish orange to black, taste was changed poor to
excellent, and harvest time was between 28 June and 5 September (Table 2).

Similar studies on cherry laurel types grown inTrabzon, Vakfikebir and Akgaabat districts of Trabzon recorded number of fruit per
cluster, fruit weight, fruit width, fruit length, were determined as 19, 3.28 g, 12 mm and 16 mm [9]; 18, 4.4 g, 17 mm and 19 mm, res-
pectively [10]. In other studies, fruit weight, soluble solids and pH values in cherry laurel types were determined as 5.9 g, 17.6 % and
4.3, respectively [1] and fruit weight was 1,40-5,39 g, TSS was 8,6-21,3 % [2] and fruit weight was 2.06-6.79 g [5]. Islam [7] and Bostan
[4] reported that ‘Kiraz’ and ‘Su’ cultivars was very juicy and the flesh colour atractive. This cultivar tended to have smaller cluster
weight, similar fruit number per cluster and soluble solids.

In coclusion, the cherry laurel is highly promising because of its high number of fruit per cluster and fruit weight and alternative crops
sorts . Meanwile the fruit taste or skin and flesh color are desirable. I think that cherry laurel will be an important fruit for future.

Acknowledgement: The article was taken from the results of the project number 1070252. The author thanks the TUBITAK for pro-
viding support for this research.

Table 1. Important pomological characteristics of selested native ~ Table 2. Color and organoleptic characteristics, harvest time

cherry laurel types period in cherry laurel
Types Fruit number | Fruit size| Fruit Fruit/ | Total soluble Taste Types | Fruit Color | Taste Harvest Time
per cluster (mm) | weight (g) [ Seed solid S-15 | Reddish black | Perfect 10-30 July
S-15 15.1 19.60 5.20 9.78 16.0 5 S-37 | Reddish black | Perfect 21 August-10 Sep.
S$-37 8.8 20.93 6.35 14.26 24.6 4.5 S-47 Black Perfect 21 August-10 Sep.
S-47 8.6 17.76 4.62 12.50 23.8 5 0-20 Black Perfect 10-30 July
0-20 3.3 20.55 5.56 11.70 20.8 5 0-37 Black Good 01-20 August
0-37 6.5 20.50 6.24 16.08 16.2 4 0-38 | Reddish black | Good 01-20 August
0-38 8.6 19.24 5.17 12.34 19.4 4 0-44 Black Perfect 10-30 July
0-44 3.3 19.48 5.06 12.33 25.0 4.5 G-7 Black Perfect 10-30 July
G-7 3.8 19.58 5.27 14.26 22.5 4.5 G-40 | Reddish black | Perfect 01-20 August
G-40 12.8 19.06 4.85 13.80 21.0 5 T-22 Black Good 01-20 August
T-22 7.1 19.14 5.40 15.84 23.2 4 T-87 | Reddish black | Fair 10-30 July
T-87 10.7 22.83 6.68 12.16 15.2 3 T-98 Black Perfect 01-20 August
T-98 5.7 20.04 5.18 11.95 24.0 5 T-159 Black Perfect 01-20 August
T-159 7.4 19.18 4.38 13.78 21.3 5 T-163 Black Fair 10-30 July
T-163 9.3 21.74 5.83 12.00 20.0 3 T-193 Black Perfect 10-30 July
T-193 8.2 19.12 5.53 14.88 18.2 5 T-203 Black Perfect 10-30 July
T-203 7.5 19.14 5.32 13.90 19.2 5 T-214 Black Perfect 10-30 July
T-214 4.3 18.77 4.88 16.16 20.5 5 R-20 Red Good 01-20 August
R-20 7.8 21.59 7.02 14.58 18.2 4.5 R-22 | Reddish black | Perfect 01-20 August
R-22 13.6 18.75 4.27 9.01 18.5 5 R-24 Black Perfect 01-20 August
R-24 6.7 20.77 5.48 11.10 20.5 5 R-25 Black Perfect 01-20 August
R-25 10.6 20.34 5.72 11.75 20.0 5 R-27 | Reddish black | Perfect 01-20 August
R-27 17.1 19.53 4.67 9.52 19.8 5 R-28 | Reddish black | Perfect 01-20 August
R-28 15.6 19.27 4.69 10.51 18.0 5 R-107 | Reddish black | Good 01-20 August
R-107 6.4 22.54 6.50 11.10 17.2 4 R-126 Black Perfect 01-20 August
R-126 5.1 19.53 5.62 13.33 22.7 5 R-135 Black Good 21 August-10 Sep.
R-135 10.0 19.69 6.02 14.82 21.8 4 R-136 Black Good 21 August-10 Sep.
R-136 11.7 19.64 6.23 14.91 18.8 4 R-149 | Reddish black | Fair 01-20 August
R-149 12.5 20.09 6.46 16.17 20.0 3 A-4 | Reddish black | Good 01-20 August
A-4 5.2 24.48 9.24 16.27 18.0 4 A-14 | Reddish black | Good 01-20 August
A-14 12.8 20.84 6.05 12.53 18.4 4 A-19 | Reddish black | Perfect 21 August-10 Sep.
A-19 12.6 19.50 5.67 12.83 21.1 5 A-23 Black Perfect 01-20 August
A-23 7.3 19.42 5.64 16.06 17.9 5
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IMPACT OF CLIMATE CHANGE ON WHEAT PRODUCTIVITY IN IRAN

Ali Reza Karbasi

ABSTRACT

Agricultural is most important of economics activity. Climate change continues to have major impact on crop productivity all over the
world That it depended to climate change, in this research, was been studied abut effect of time climate change on wheat productivity,
at base of time series and cross-section data for 14 province from 1992 to 2005 Iran. Wheat input and output data are from state
statistics organization agricultural Yearbook and hydrology organization .in study used Cobb-Douglas function with two methods

of OLS, GMM. The results show that positive effect rainfall and effect temperature negative variables were been two methods in each
province, also change productivity dependent to rainfall. Rainfall and temperature growth on productivity was 0/9,-0/95 percentage.

Keyword: wheat productivity, climate change, panel data

INTRODUCTION
Impact of climate change on Iranian wheat productivity in Iran

The adoption of modern varieties and the increased use of irrigation and fertilizers during Green Revolution dramatically increased
crop yields all over the world (Evenson and Gollins 2003b; Rosegrant and Cline 2003). The Green Revolution enabled food production
in developing countries to keep pace with population growth (Conway and Toenniessen 1999). Crop yield growth has slowed since
1990s (Evenson and Gollins 2003b; Rosegrant and Cline 2000). But continued crop yield increases are required to feed the world in
the 21st century (Rosegrant and Cline 2003; Cassman 1999) given the continuing decline of area suitable for grain production due to
urbanization and industrialization. Food security, in particular in developing countries, remains a challenge. This challenge is made
worse by the adverse effect of predicted climate change in most food insecure developing countries (Rosenzweig and Parry 1994).

Given the large body of research that has been done to quantify the contributions of crop productivity (Evenson and Gollins 2003a;
Evenson and Gollin 2003b), we know factors such as modern varieties, increasing input use, and better farm management contribute
greatly to crop yield growth. However, our knowledge on the impact of climate on crop productivity remains quite uncertain. While
many researchers have evaluated the possible impact of global warming on crop yields using mainly indirect crop simulation models
(e.g., Rosenzweig and Parry 1994; Brown and Rosenberg 1997; Reilly et al. 2003; Liangzhi et al 2005), there are relatively few direct
assessments on the impact of observed climate change on past crop yield and growth except for a few studies (Nichalls 1997; Carter
and Zhang 1998; Naylor et al. 2002; Lobell and Asner 2003; Peng et al. 2004). In a recent study, Peng et al (2004) reported that rice
yields decline with higher night temperatures. Lobell and Asner (2003) showed that corn and soybean yields in the US could drop

by as much as 17 percent for each degree increase in the growing season temperature. Though climate is the major uncontrollable
factor that influences crop development, it is difficult to separate this influence from other factors such as the increased use of modern
inputs and intensified crop management that were introduced during the Green Revolution. In fact, one major concern for the
above-mentioned studies is the simplification of approximating such no climate contributions as a linear trend (Gu 2003; Godden,
Gatterham and Drynan 1998).

In this paper, we use crop-specific panel data to investigate the climate contribution to Iran’s wheat yield growth. We find that global
warming has a significantly negative impact on wheat yield in Iran, but the magnitude of impact is less than those reported by
previous studies in other regions.

DATA AND METHOD

We use time series and cross-section data from 1992 to 2005 for fifteen major wheat producing provinces in Iran and the
corresponding climate data such as temperature and rainfall during this period. Wheat input and output data are from State Statistics
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Yearbook (1992-2005) and Iran’s Rural Statistical Yearbook (1992-2005) published by Iran’s National Statistical Bureau, and Iran
Agricultural Cost and Return Yearbook (1992- 2005) published by Iran’s Price Bureau. Climate data are from Climate Research Unit at
Hydrology Iran. The provincial climate parameters are calculated by averaging all the values of those pixels within the provinces. Iran
grows both winter wheat and spring wheat. The majority of wheat production in Iran, about 80-90 percent, is winter wheat. Winter
wheat is grown throughout most of eastern and southern Iran while spring wheat in northeast and western Iran. Both winter and
spring wheat are grown in Northern Iran. The growing season for wheat varies from province to province. The annual climate data are
monthly averages during the wheat growing seasons, taking account of the changing growing seasons by province.

The analytical challenge is to separate the non-climate effect on crop yields from the climate change effect. We hypothesize the crop
yield as a function of crop inputs, technology, management, land quality, and climate factors. The initial explanatory variables for the
yield equation include inputs such as chemical fertilizer, seeds, pesticide, machinery and other physical inputs; regional production
specialization; climate variables such as temperature and precipitation; a set of regional dummy variables. Our own estimation
confirms this finding: labor and draft animals have a negative sign for wheat yield equation, indicating the impact of these two
variables on yield were negligible. Therefore the inputs of labor and draft animal are not included in the model. The physical inputs are
measured in expenses per unit harvested area, and are selected based upon the sign and level of statistical significance. We included
chemical fertilizer, seeds, pesticide, machinery, individually and combined the rest of inputs into an aggregated category of “other
inputs” The regional production specialization variable is represented by the share of wheat area in total crop area in that province.
This variable is created to reflect the other factors such as soil quality and other regional government supports to wheat production.

It is expected that the regions with a higher share of the crop production have better suitable land and better environment for wheat
production and therefore higher wheat yield. Admittedly, this variable may be a potentially endogenous variable, as the trade-oft
between how much area to grow in a grain crop and how much to grow in a cash crop depends on trade-offs that involve yields and
relative productivity and profitability. The Hausman-Wu procedure (Wu 1973; Hausman 1978) was used to test the exogeneity of the
share of area under wheat. Predicted wheat areas are not significant in the test equation, indicating that it is exogenous for the yield
equation. A set of regional dummy variables are used to represent time-persistent, regional differences in social, economic, and natural
endowments not accounted for by the other variables. During our study period (1992 - 2005)

Finally, a Cobb-Douglas form of wheat yield function is specified as follows:
2
InYield, = (@, +at) + E b;InX ;, + winClimate; + E rD; +e,
7 =

The seven regions in Iran are: Northeast (Tabriz, ardabil), North (Golestsn, Oromih), Northwest (Khorasan), Central (Tehran,Qazvin,Asfehan),
Southeast (Lorestan,kermanshah,Hamedan), South (Khozwstan, Fars).

Where In is natural log, t = 1, 2, ..., 22 denotes observations from the years from 1992 to 2005. Yieldit refers to wheat yield for Iran’s
province i at time t (the time trend from 1992 to 2005); X represents the conventional inputs per hectare of sown wheat area including
seeds, fertilizer, pesticide, machinery, and other inputs such as irrigation, manure, and animal power; Climate is the climate variables
including temperature and rainfall during wheat growing season. We include a set of regional dummy variables, Dr, to represent
time-persistent, regional difference in social, economic and natural endowments not accounted for by other variables. a, B, w, r are
parameters to be estimated and ¢ is the error term.

ESTIMATION AND RESULTS

We first perform Augmented Dickey-Fuller Unit Root Test to test the stationary of both dependent and independent variables. Result
is showed in tabell, No problems are found.

Table 1- Estimation Dickey-Fuller Unit Root Test

Explanatory variables | Levin, lin and chu probablity
Ln Fertilizer -4.184" 0.00

Ln Seeds 7.362"- 0.00

Ln Pesticide 4.376"- 0.00

Ln Machinery -7.56" 0.00

Ln Temperature -2.769 0.003

Ln Precipitation -3.42" 0.003

Ln yield -9.445™ 0.003

*,** and *** represent 0.10, 0.05 and 0.01 levels of statistical significance, respectively.

The model is estimated by Eviews 5 package. Since the OLS (ordinary linear square) and GMM (Generalized method of Moments)
estimation have autocorrelation problems, we also estimated Equation (1) using and autoregressive error model with one year lag
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(AR1). The constant variance error (no heteroscedasticity) assumptions are examined by plots between the predicted values and
residuals using AR1 estimation. The plot (not reported here) shows that the assumptions for Equation (1) is reasonably held. We also
examine another plot between predicted value and time trend and found no autocorrelation problem. Another potential problem
may be omitted variable bias where some temperature-related variables (such as disease or pests) that affect wheat yield but have
been left out of Equation (1). We perform the Ramsey (1969) regression specification error test (RESET) for omitted variables. The
test is passed (P> 28percent). The assumptions of normal distribution for errors, outliers, and linearity are also diagnosed and these
assumptions are found to still hold. In addition, we estimate the equation with both fixed-effects and random-effects but found little
difference.

The estimated results are reported in Table 1. The OLS (ordinary linear square) estimates for all parameters for physical inputs are
significant at the 10 percent level or below with the expected signs.

Table 2-Estimated wheat yield function in Iran 1992-2005. Dependent variable =Ln(wheat yield). Numbers in parentheses are
t-values.

Explanatory variables OLS GMM
Constant 1.758(3.69)" 5.43(3.33)"
Ln Fertilizer 0.066(2.16) 0.3(2.17)"
Ln Seeds 0.4(2.64)" 0.62(1.29)'
Ln Pesticide -0.017(1.54)' -0.22(1.69)
Ln Machinery 0.049(1.84)" 0.25(1.58)"
Ln Temperature -0.084(-3.18)" -0.09(-1.9)"
Ln Precipitation 0.067(1.81) 0.36(4.22)™
Time - 0.01(0.25)
Regional Dummy (North) 0.042(1.36)" 0.5(1.54)"
Regional Dummy (South) -0.008(-1.03)

Regional Dummy (Northwest) 0.02(2.19)"

Regional Dummy(Southwest) -0.054(2.26)" 0.13(1.02)
Regional Dummy(Central) -0.05(-2.12)" -0.26(-2.1)"
Degree of freedom 215 216
Adjusted R2 0.84 0.68

*, ** and *** represent 0.10, 0.05 and 0.01 levels of statistical significance, respectively

The ARI estimates differ slightly from OLS, GMM with some improvements, and all parameters are still significant at the 10 percent
level or below. So we will only refer to the AR1 results in the rest of the paper. As expected, the regional specialization is positively
correlated with wheat productivity. The regional dummies in North, Northwest, Central, and Southwest Iran are statistically
significant.

We find no significant relationships between wheat yield and rainfall and Temperature However, the temperature has a significantly
negative effect on wheat yield. Because we use double-log functional form, the estimated coeflicients are elasticities in the above
equation. The coeflicient for temperature, —-0.084, means a one percent increase of growing season temperature could reduce wheat
yield by 0.084 percent. On the other hand, coefficient for precipitation has positive 0.067 on wheat yied, means a one percent increase
of growing precipitation might increase wheat yield by 0.067 percent.

Since our major focus is to measure the contribution of growing season temperature on wheat yield, it is convenient to treat other
terms in Equation (1) as “residual” effect. By subtracting the non-climate terms from the wheat yield, we single out the wheat yield
change due to climate change. We define Yield“as:

4 5
In Yield Cimae _ InYield, - (a , +a,t)—- E bj lnXﬁt - ErlDl

= =

This estimated effect of temperature on wheat yield is smaller than the previous four studies: rice in Philippines (Peng et al. 2004),
wheat in Australia (Nichalls 1997), corn and soybean in USA (Lobell and Asner 2003), wheat in china (Liangzhi et al 2005) Table 3
shows the comparison among these studies. The reason for this is two-fold: this might reflect the nonlinear effect of physical inputs
and crop management on crop yields (Gu 2003; Godden, Batterham and Drynan 1998), or imply that the temperature effect on crop
yields varies from one region to another, or from crop to crop.

Table 3 - Comparison: Impact of 10C increase of growing season temperature
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Study Crop Location Impact
Nichalls (1997) Wheat Australia +30~+50%
Lobell & Asner (2003) Corn, Soybean USA -17%
Peng et al (2004) Rice Philippines -10%
Liangzhi et al (2005) Wheat China -2%~-5%

To assess the relative contribution of rising growing season temperature on the wheat yield, we take the first derivative of Equation (1)
with respect to t (Lin 1992; Fan and Pardey 1997; Liangzhi et al 2005).

2

InYield, = (@, +at)+ E b;InX;, +winClimate, + Z;;Di +e;,
7 =

Table 4 reports the growth accounting based on the estimate of the wheat yield function in column 1 of Table 2. The total wheat
yield growth from 1992 to 2005 was 78.88 percent. From the accounting in Table 4, it appears that 77.55 percent of this yield growth
comes from increased use of physical inputs. Rising temperature attributed to 0.76 percent of decline in wheat yield. This negative
contribution is relatively small compared to that of physical inputs, which underlines the necessity of including physical inputs in the
regression analysis of crop yield-climate interactions.

Table 4 - Accounting for wheat yield growth. The estimated coeflicients are taken from Table 2, and the change in explanatory variable
refers to percentage growth of that variable from 1979-81 to 1998-2000 (three year averages are taken to avoid atypical year). The
numbers in parentheses are the percentage shares of contribution to total wheat yield growth, with total yield growth set at 100.

1992-2005
Contribution to growth Change in explanatory Estimated Explanatory
3)=(1)X(2) variable(2) Coeflicient (1) variable
77.55 INPUTS
10.2(12.9) 154 0.066 Chemical fertilizer
2.7(3.3) 154 0.017 Pesticide
26.8(1.2) 547 0.049 Machinery
37.6(47.7) 94 0.4 Seeds
-0.76(0.95) 11.3 -0.084 Temperature
0.95(0.9) 11.2 0.067 Precipitation
78.88(100) TOTAL GROWTH

Finaly Uses of Sensitivity Analysis how the optimal solution changes in different circumstances .SA can be used to assess the
“riskiness” of a strategy or scenario. By observing the range of objective function values for the two strategies in different
circumstances, the extent of the difference in riskiness can be estimated and subjectively factored into the decision. Table 5 reports
the different scenario on the estimate of the wheat yield provinces in Iran. Effect the different scenario show rainfall affecter than
Temperature. In this scenario 1-4 temperature is fix and precipitation increasing or decreasing; golestan, lorestan and tabriz most
reflect to change precipitation .on the other hand in scenario 5-7 precipitation is fix and temperature increasing or decreasing; most
change is in khozestan. Also scenario 8-10 precipitation and temperature increasing or decreasing;

Table 5- Accounting different scenario for wheat yield provinces

Provinces/senario 1 2 3 4 5 6 7 8 9 10
Temperature 0 0 0 0 15 7 -5 15 7 -15
Precipitation 15 -10 7 -5 0 0 0 5 -5 -10
Ardabil 0.22 -0.15 0.11 -0.07 -0.01 -0.006 0.004 0.09 -0.07 -0.016
Oromih 0.48 -0.32 0.22 -0.16 -0.02 -0.007 0.005 0.18 -0.15 -0.34
Asfehan 0.19 -0.13 0.09 -0.06 -0.03 -0.01 0.008 0.09 -0.05 -0.15
Tabriz 0.62 -0.42 0.29 -0.21 -0.02 -0.009 0.006 0.23 -0.2 -0.43
Tehran 0.35 -0.23 0.17 -0.12 -0.03 -0.01 0.006 0.14 -0.11 -0.26
Khorasan 0.41 -0.27 0.19 -0.14 -0.02 -0.01 0.007 0.19 -0.13 -0.29
Khozestan 0.4 -0.27 0.19 -0.14 -0.05 -0.03 0.02 0.18 -0.11 -0.32
Fars 0.41 -0.27 0.19 -0.14 -0.03 -0.013 0.009 0.16 -0.12 -0.03
Qazvin 0.5 -0.33 0.23 -0.17 -0.02 -0.009 0.007 0.19 -0.16 -0.35
Golestan 0.76 -0.53 0.37 -0.26 -0.02 -0.01 0.008 0.29 -0.25 -0.55
Hamedan 0.44 -0.29 0.21 -0.15 -0.02 -0.009 0.006 0.23 -0.2 -0.43
Kermanshah 0.38 -0.25 0.18 -0.13 -0.02 -0.01 0.007 0.15 -0.23 -0.28
Lorestan 0.74 -0.49 0.35 -0.25 -0.02 -0.01 0.005 0.26 -0.24 -0.51
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CONCLUSION

While the majority of wheat productivity increase is due to increase use of physical inputs and the institutional change, the gradual
increase in growing season temperature and precipitation in the last few decades has had a measurable effect on wheat productivity. In
this paper, we have evaluated the impacts of climate and non-climate factors on wheat yield growth in Iran, and find that a one percent
increase in wheat growing season temperature reduces the yield by about 0.084 percent. The rising temperature from 1992- 2005

cut wheat yield growth by 0.76 percent. There is a deficiency in the current literature about how to measure the influence of climate

on productivity. Authors frequently fail to distinguish between climate factors and the influence of modern inputs and management
practice on productivity. We emphasize the necessity of including such major influencing factors as physical inputs into crop yield-
climate functions in order to have an accurate estimation of climate impact on crop yields. With so much uncertainty on the potential
impacts of climate change, it is essential to first evaluate what past climate changes have had on agricultural productivity. Our study
demonstrates a clear need to synthesize climate and crop-specific management and inputs data in order to investigate the impact of
climate change.

In Iran, providing enough food to feed over 72 million people is always a challenge.
There is an increasing concern about the impacts of climate change on Chinese food security.
Our study shows that climate change does have a measurable negative impact on wheat

Productivity. This negative impact would probably become worse with accelerating change of future climate. Our study demonstrates
the need to consider climate change and its effects on crop productivity in order to meet the food security goals in Iran as well as in
other developing countries. There is also a need to extend such studies to other regions, in particular to food insecure countries where
climate change would have the most severe adverse impact on crop productivity.
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ABSTRACT

A field experiment was conducted to know the effect of organic nutrient sources on sweet sorghum for juice and ethanol production
at Bangalore (India) during kharif 2006 under rainfed conditions. In ten different treatments recommended dose of fertilizer produce
higher millable stalk, juice and ethanol yield (51.85 tonnes/ha, 21.93 kilolitre/ha and 745.62 litres/ha, respectively), followed by
integration of organic and inorganic sources which was attributed to the increase in growth and yield parameters. Similarly, juice yield
and ethanol yield was also significantly superior due to juice quality parameters and juice yield; on contrary, pure organic sources not
superior but challenged to provide promising millable stalk and ethanol production in a hectare (44.44 tonnes/ha and 619.75 litres/ha
respectively). This shows bright future for biofuel through organic sources without threatening environmental pollution and climate
change.

Keywords: organic agriculture, panchgavya, biofuel, sweet sorghum, ethanol, compost

INTRODUCTION

Organic agriculture is a systematic and encompassing approach to sustainable livelihoods as a farming system. But, to mitigate the
anticipated danger of global changes in the environment and energy sustainability, organic agriculture found robust and giant leap in
the modern era of farming. Intensive input based Green Revolution jeopardizes the current generation with unprecedented situation
due to petroleum based chemical fertilizers and herbicides which cause loss of ecosystem, health and food.

Sweet sorghum is special purpose sorghum with a sugar-rich stalk, similar to sugarcane. Besides having rapid growth, high sugar
accumulation, and biomass production potential, sweet sorghum has wider adaptability given that water availability is poised to
become a major constraint to agricultural production, in coming years cultivation of sugarcane constrained by water scarcity. Sweet
sorghum uses less N and water compared to maize [8], and can yield more ethanol production per acre with fewer inputs [10].
Burning petroleum for power contributes to a major portion of carbon dioxide emissions to the atmosphere, raising concerns about
global climate change.According to the Federation of Indian Chambers of Commerce and Industry (FICCI), India could save nearly
80 million L of petrol annually if petrol is blended with alcohol by 10 per cent [3]. The requirement of ethanol in India to blend with
petrol (10 %) is about 1000 million L and for blending with diesel (5 %) another 3000 million L per annum. Total ethanol requirement
including other purposes is 5000 million L per annum. The possible ethanol production from available sugarcane molasses (8.2
million t) and other sources is 2000 million L per annum. This leaves a deficit of 3000 million L of ethanol per annum. The existing
distilleries operate at 50 % efficiency and needs alternate raw material(s) to operate at their full efficiency [2].

In the United States, fuel ethanol production grew from virtually nothing in 1980 to about 8100million litres (2100 million gallons)
by 2002. Although Brazil is the leading producer of fuel ethanol in the world today, ethanol use is growing faster in the United States
due to environmental concerns, and a federal renewable fuels standard (RFS) appears likely that could triple ethanol use at the end
of ten years, propelling the United States ahead of Brazil. However, other countries including Canada (around 100million litres or
26million gallons in 2002), France (116 million litres or 31million gallons in 2002, mostly from beet sugar), and Spain (100 million
litres or 26million gallons in 2002 from grain, and an expected output of 325million litres or 86million gallons by 2006 which would
place the country as the first producer of fuel-ethanol in Europe) also produce ethanol, and the European Commission has the goal
of substituting 8% of conventional vehicle fuels with ethanol and biodiesel by 2020 to reduce greenhouse gas emissions [24].The
underutilization of the existing molasses-based ethanol distilleries and the deficit in ethanol requirement can be made good if sweet
sorghum cultivation is promoted for ethanol production.

A wealth of information is available on the beneficial effects of the individual organic manures or inorganic fertilizers. However,
information on effect of organic source of N on growth, juice quality and yield with particular reference to sweet sorghum is
meagre. With this background in view, a field experiment was carried out at the Zonal Agricultural Research Station, Gandhi Krishi
Vignana Kendra (GKVK), Bangalore (India) during kharif 2006 under rainfed conditions, to find out the effect of organic nutrient
management practices on the stalk yield and juice quality of sweet sorghum for ethanol production.
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MATERIAL AND METHODS
Site characteristics

A field experiment was carried out at Zonal Agricultural Research Station, GKVK, University of Agricultural Sciences, Bangalore
located at 120 580N latitude and 770 350E at 930 MASL (mean above sea level) during kharif 2006 under rainfed conditions on the

red sandy loam soils with pH 6.97, organic carbon 0.62 per cent, low in available N, medium in available phosphorus and potassium of
246.50, 29.20 and 221.30 kg ha-1, respectively.

Cultural methods

In an advance, for conducting an experiment some traditional locally practiced organic nutrient sources were prepared. Panchagavya
is prepared from the five products of indigenous cow i.e., cow dung, cow urine, cow milk, curd, cow ghee and additives like sugarcane
juice/jaggery, coconut water and ripe banana which were used in preparation. Panchagavya proved to be an organic growth promoter
and boost the plant hormones to resitance against the infectious disease and some harmful insects. It found promising in flowering of
crops and resulted in higher yield production [18]. Beejamrutha was prepared by using cow dung and lime water for better vigourness
and growth of plant seed as seed treatment and Jeevamrutha was prepared by using cowurine, cowdung, jaggery, Bengal gram flour
and one handful of soil from the field for the soil application to enhance the microbial fauna. The organic manures viz., compost,
vermicompost and neem cake was analyzed for available N content [9] which was approx. 1.12, 1.65 and 1.9 percent, respectively and
manures applied equivalent to N requirement through recommended dose in amount of 8.93, 6.05 and 5.26 t ha-1, respectively as soil
application. There were ten treatments laid out in Randomized Complete Block Design (RCBD) with three replications. The details are
as below.

T1: 100 % recommended N through compost

T2: 75 % recommended N through compost + 25 % recommended N through neemcake (top dressing)
T3:75 % recommended N through compost + 25 % recommended N through vermicompost (top dressing)
T4: 100 % recommended N through compost + panchagavya @ 1% (spraying at 30 DAS and flowering stage)

T5: 100 % recommended N through compost +Subhash Palekar’s method [beejamrutha (seed treatment) + jeevamrutha (soil
application) + straw mulch]

T6: 100 % recommended N through compost + biofertilizers (Azospirillum + Azotobacter +PSB)

T7: Subhash Palekar’s method [beejamrutha (seed treatment) + jeevamrutha (soil application) + straw mulch]
T8: 75 % recommended N through compost + 25 % recommended N through fertilizers

T9: Recommended dose of fertilizers @ 100:75:40 kg N:P205:K20 ha-1

T10: Control

The sweet sorghum cultivar ‘SSV-74’ was sown in rows 45 cm spaced at 15 cm intrarow spacing on July, 2006. Irrigations were
provided to maintain optimum soil moisture throughout the crop growth. Four to five days before sowing, well decomposed compost
was incorporated and mixed into the soil for each plot as per the treatments. A day before sowing Jeevamrutha was sprayed at the rate
of 500 litre ha-1. Panchagavya was sprayed at 1% solution at 30th day after sowing and at flowering stage.

On the day of sowing, Beejamrutha and biofertilizers (Azospirillum, Azotobacter and Phosporus Solubilising bacteria PSB) were
applied as seed treatment. Vermicompost and neem cake were top dressed after eight days of sowing by opening shallow furrows at
the required row spacing. Recommended dose of fertilizer at the rate of 100:75:40 kg NPK ha-1 were placed as per treatments and
thoroughly mixed into the soil (fig. 1). Urea, single super phosphate and muriate of potash were used as nutrient sources. Nitrogen
was applied in three equal splits, first application at the time of sowing and remaining at 20th and 40th day after sowing. The entire
quantity of P205 and K20 was applied at the time of sowing as basal dose.
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Fig.1. Growth of sweet sorghum at 75 DAS: (T9) application of recommended dose of fertilizer (100:75:40 kg NPK ha-1); (T8)
application of 75 % rec. N through compost + 25 % rec. N through fertilizer; (T5) application of 100 % rec. N through compost +
Subhash Palekar’s method; (T10) control

Plant measurements

The biometrical (crop growth, yield parameters, millable stalk) observations were recorded at various growth stages (viz., seedling
emergence, 30, 45, 60, 75 days after sowing and at harvest) of the crop.

Calculations

The yield components, millable stalk yield and total biological yield (t ha-1) juice yield (kl ha-1) and quality parameters with ethanol
(I ha-1) were recorded and calculated at 90 days after sowing. The juice pH was determined by using pH meter following the standard
procedure [13]. Juice brix values were recorded by using hand refractometer and the specific gravity of juice is calculated as the ratio
of juice weight to juice volume and expressed in g cc-1. Reducing and non-reducing sugars in juice sample were estimated following
the standard procedure [15] [11] and expressed in terms of g per 100 ml of juice; similarly the ethanol was estimated by colorimetric
method [6].

Statistical analysis

Data recorded on various characters were subjected to Fisher’s method of analysis of variance and interpretation of data was done
according to standard method [21]. The level of significance used in f* and‘t’ tests were P = 0.05, critical difference values were
calculated wherever the f” test was significant.

RESULTS AND DISCUSSION
Effect on Growth and Yield

Different nutrient sources showed varied nature of effect on sweet sorghum millable stalk and ethanol yield. Application of
recommended dose of fertilizer (RDF) i.e., T9 showed significant improvement and increased millable stalk, juice and ethanol yield
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(51.85 t ha-1, 21.93 kl ha-1 and 745.62 | ha-1, respectively), however, it was on par with the application of 75 % recommended N
through compost + 25 % recommended N through fertilizers (46.80 t ha-1, 18.82 kl ha-1 and 649.29 1 ha-1, respectively) shown in
figure 2 & 3. Inorganic fertilizer sole and in integration performed significantly well in higher millable stalk yield which was attributed
to higher dry matter production per plant, taller plants, more number of internodes, length of internode and stem girth (table 1).
Similar results were corroborated with the findings of previous work also [20] in silage sorghum where integration of inorganic and
organic nutrient source work as ultimate source to provide immediate and subsequent nutrition requirement overall plant growth.
Early seedling emergence, significantly higher leaf area index (LAI) and number of leaves in these treatments were responsible for
high solar radiation interception, carbon dioxide assimilation coupled with better nutrients availability (Table 1). These results are in
conformity with other relevant works [7] [22] [19] of different sorghum cultivars.
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Fig 3. Ethanol yield (1 ha'') of sweet sorghum as influenced by organic
sources of nutrients

Our experiments have shown that organic composts have considerable potential for improving plant growth significantly and
ultimately yield when used as amendment to soil (table 1) compared to control.

Millable stalk, juice and ethanol yield of sweet sorghum recorded with the application of 100 % recommended N through compost
+ Subhash Palekar’s method (44.44 t ha-1, 16..6 kl ha-1 and 619.75  ha-1, respectively) were intermediate as compared to RDF and
integration of organics and inorganics.

Further studies reported higher millable stalk yield of sweet sorghum with urban compost at 16 t ha-1 (40.48 t ha-1) also [23].

This may be attributed to the values of growth (data not shown) and yield parameters may be due to release of nutrients slowly overall
growth of plants, rest of the nutrient sources shown not satisfactory growth improvement but the effect of compost or vermicompost
on plant growth depends on the source of material used for compost or vermicompost preparation, role of microorganisms and
nutrient content.

Table 1. Growth and yield parameters of sweet sorghum as influenced by different organic sources of nutrients.

Total dry
Days.to No. of .Plant ) Leafarea | matter ac | Number of .Length of Girth of
Treatment seedling | leaves at 75 | height (cm) | index (LAI) | cumulation internode internode stem (cm)
emergence DAS atharvest | at75DAS | (gplant') at (cm)
harvest
T1:100% Rec. N through C 7.3 10.5 236.3 3.86 78.17 9.9 21.1 1.7
T2: 75% Rec. N through C + 25%
Rec. N through NC 7.3 10.8 240.1 4.09 86.83 10.7 229 2.0
T3 :75% Rec. N through C +
25% Rec. N through VC 6.7 11.1 247.4 4.83 100.83 11.1 23.7 2.1
. 0,
gé' 100% Rec. N through C + 6.7 10.9 2407 435 88.0 10.7 231 2.0
. 0,
T5: 100% Rec. Nthrough C + SP 6.7 117 258.1 5.02 102.67 11.3 24.6 22
method
T6:100% Rec. N through C + BF 6.3 11.0 240.7 4.53 91.83 10.9 235 2.1
T7: SP method 6.7 10.7 237.1 3.88 85.5 10.3 22.1 1.8
T8: 75% Rec. N through C + 25%
Rec. N through Fertilizers 6.3 11.9 266.2 5.78 123.33 11.4 259 2.4
T9: RDF (100:75:40 kg
N:P205:K20 ha-1) 5.7 12.5 274.3 5.94 126.5 11.5 26.0 2.4
T10: Control 7.3 8.8 209.1 3.00 72.83 10.1 21.9 1.5
S.E.m+ 0.4 0.6 10.7 0.24 3.66 0.4 0.9 0.1
CD at 5% NS 1.6 31.8 0.70 10.89 NS 2.5 0.2

NS: Non significant; DAS: Days after sowing C: Compost @ 8.9 t ha-1; NC: Neem Cake @ 5.26 t ha-1; PG: Panchagavya @ 1%
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(spraying at 30 DAS and flowering stage); VC: vermicompost @ 6 t ha-1; SP method: Subhash Palekar’s method [Beejamrutha (seed
treatment) + Jeevamrutha (soil application) + Straw mulch]; BF: Biofertilizers (Azospirillum + Azotobacter + phosphate solubilising
bacteria)

Possible reason might be the short term only a season application of these compost had slow release of nutrients from these organic
sources which doesn’t match the nutrient demand of intensive nutrient consuming sweet sorghum even under favourable environment
and soil moisture conditions but had great chance for more improvement as soil health increased under this experiment through
organic sources (data not shown). Similar results are in conformity with earlier researches [16] [17] which recorded improvement in
stalk yield of sweet sorghum under composts.

Effect on juice quality and ethanol

In the present study it was also observed that due to higher millable stalk, juicy and succulent stalks of stem with thicker diameter,
resulted significantly higher juice extractability and juice extraction per cent (423.71 ml kg-1 and 42.3 %, respectively) with RDF (T9)
which was followed by integration of fertilizer with compost (T8) (409.39 ml kg-1 and 40.2 %, respectively) (Table 2). Other previous
observation also reported similar findings of higher juice yield in sweet sorghum [14] [12], whereas, few works found similar findings
with 120 kg N ha-1 application [5]. The availability of N throughout the active growth period may be the cause for higher juice yield.
Considering the organic nutrient sources, the observation follow the same trend of previous yield parameters and application of 100 %
recommended N through compost + Subhash Palekar’s method (T5) recorded intermediate juice yield which was 30.28 per cent lower
than RDF application.

Table 2. Juice quality parameters of sweet sorghum as influenced by organic sources of nutrients

Juice extrac- Juice extract- Reducing sugar| Non-reducing
Treatment . - Brix (%) (g 100 ml-1 of | sugar (g 100
tion % ability (ml kg-1) .. ..
juice) ml-1 of juice)
T1:100% Rec. N through C 31.2 311.24 12.0 3.88 8.05
T2: 75% Rec. N through C + 25% Rec. N through NC 32.7 329.87 12.5 3.60 8.85
T3 :75% Rec. N through C + 25% Rec. N through VC 36.1 366.95 14.4 3.80 10.54
T4 :100% Rec. N through C + PG 33.0 330.91 14.2 4.92 9.18
T5:100% Rec. N through C + SP method 37.5 375.96 13.0 3.68 9.25
T6:100% Rec. N through C + BF 34.3 344.40 13.8 1.36 12.36
T7: SP method 32.0 317.72 12.0 3.72 8.23
T8: 75% Rec. N through C + 25% Rec. N through Fertilizers 40.2 409.39 15.0 1.43 13.43
T9: RDF (100:75:40 kg N:P205:K20 ha-1) 42.3 423.71 14.0 3.50 10.38
T10: Control 28.4 250.98 13.0 1.22 11.71
S.E.mt 1.3 25.21 0.2 0.05 0.19
CD at 5% 3.8 74.89 0.6 0.14 0.55

C: Compost @ 8.9 t ha-1; NC: Neem Cake @ 5.26 t ha-1; PG: Panchagavya @ 1% (spraying at 30 DAS and flowering stage); VC:
Vermicompost @ 6 t ha-1; SP method: Subhash Palekar’s method [Beejamrutha (seed treatment) + Jeevamrutha (soil application) +
Straw mulch]; BF: Biofertilizers (Azospirillum + Azotobacter + phosphate solubilising bacteria)

Table 2 shown higher brix (%) with RDF (14.0%) and fertilizers with compost (15.0%), which was responsible for higher ethanol
production. Results are in conformity with earlier work [1], however, application of 100 % recommended N through compost alone
recorded

54.77 per cent lower ethanol yield in respect of RDE. Thus, application of composts used in the studies at higher concentrations was
antagonistic, rather than synergistic to plant growth. Reducing and non-reducing sugar found lower with RDF and integration with
compost as compared to other treatments. Certain findings also revealed decrease in juice quality with increase in nitrogen application

[4].

CONCLUSIONS

Therefore, despite better performance recorded with inorganic sources, there is still room in the concern of environmental safety for
the use of organic by-products which in turn not only improve the soil health but also have great potential to increase the productivity
of stalk and juice yield. In order to provide application of organic sources in the field, which could be the satisfactorily alternate
solution for inorganic fertilizers in the future need further assessment of nutrient analysis in these sources and their consumption rate
with any antagonistic effect.
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ABSTRACT

Boron (B) deficiency is widespread in the Anatolia region of Turkey. This could impact production and quality of wheat genotypes
(Triticum aestivum L.). Greenhouse experiment was conducted to study dry weight and element contents response of Bezostiya cultivars
to B addition (0, 1, 3, 6 and 9 kg B ha!) with 4 different B applications (SDC, SA, SSS, and FA) methods. We conclude that both B
application doses and application method affected the RDW, SDW and TDW of wheat. The highest root (5.7 g pot™), straw (68.5 g
pot'), and total dry weight (74.2 g pot ') were obtained from SDC application method. Boron application decreased leaf tissue Ca, and
Mg, and increased N, P, K, S Zn, and Fe content of plant. B concentrations in plant leaves tissue were correlated to yield but, beyond
the OBR for TDW of plant, tissue B continued to increase without significant increases in yield.

Key Words Boron deficiency, critical tissue B content, dry matter, macro and micro nutrient, optimum boron ratio.

INTRODUCTION

Plant species differ in their capacity to take up B, even when they are grown in the same soil. B deficiency causes grain set failure
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in bread wheat and barley [1]. It lowers the number of grains per spike, grain yield and grain set index in wheat via suppression of
the growth of flowering organs without any apparent effect on number of spikes per m? number of spikelets per spike, average size
of the spike, or component florets per spikelet [1, 2]. B deficiency was considered to be the main reason for sterility in susceptible
wheat genotypes since B application reduced sterility from 42.6% to 4.5% [3]. Since B has important effects on reproductive organs
that directly affect grain yield, the main effects of B deficiency are usually expressed during generative development rather than in
vegetative plant parts [1, 4].

The Eastern Anatolian region has a total cereal production of around 9.4 million ton, constituting 7% of the total Turkish cereal
production [5]. The soils in Eastern Anatolia are typical of those in arid and semi-arid regions. They have low organic matter,

high free-lime content, high pH, and usually a fine texture. These properties are all well-known factors affecting the availability of
micronutrients [6]. One of the challenges in wheat production in Turkey is its sensitivity to B deficiency [7, 8] and B toxicity [9, 10].

Limited studies on B deficiency of various crops including wheat suggest a critical soil solution content ranging from 0.5 mg of B kg™
[11] to 1.0 mg of B kg™ [12] and 2.4 mg B kg [13], and a critical leaf B concentration of 15 mg kg'. However, additional studies are
needed as soil chemical and physical properties and species selection will influence B availability to and uptake by plants possibly
resulting in large variability in optimum economic B rates (OEBRs) for various crops and soils.

The objectives of this study were to (1) determine the OEBR for wheat grown on B-deficient calcareous Aridisols in Eastern Turkey,
(2) determine best fertilizer application method and obtain critical soil test and tissue B values for total yield production, and (3) to
evaluate the impact of B addition on tissue mineral content.

MATERIALS AND METHODS
Initial soil sampling and characterization

Soil was sampled from the Ap horizon (0-20 cm) of an Aridisol [14]with parent materials mostly consisting of volcanic, marn and
lacustrin residual and transported material in Erzurum province (39° 55’ N, 41° 61’ E), Turkey. Soil was air-dried indoors until it
could be crumbled to pass through 4 mm for the pot experiment and crushed to 2 mm for chemical and physical analyses. Particle
size analysis was performed by the pipette method after pre-treatment with 35% H,O, and 1.0 M HCI to remove organic matter and
carbonates according to Gee and Bauder [15]. Bulk density was determined with the graduated cylinder method [16] and cation
exchange capacity (CEC) was determined using sodium acetate (buffered at pH 8.2) and ammonium acetate (buffered at pH 7.0)
according to Sumner and Miller [17]. The Kjeldahl method [18] was used to determine organic N while plant-available P was
determined by using the sodium bicarbonate method of Olsen et al. [19]. Electrical conductivity (EC) was measured in saturation
extracts according to Rhoades [20]. Soil pH was determined in 1:2 extracts, and calcium carbonate concentrations were determined
according to McLean [21]. Soil organic matter was determined using the Smith-Weldon method according to Nelson and Sommers
[22]. Ammonium acetate buffered at pH 7 [23] was used to determine exchangeable cations. Micro elements in the soils were
determined by Diethylene Triamine Pentaacetic Acid (DTPA) extraction methods [24]. Samples were analyzed for extractable B
using the azomethine-H extraction of Wolf [25]and a UV/VIS (Aqumat) spectrophotometer (Thermo Electron Spectroscopy LTD,
Cambridge, UK). These soil characterization data are presented in Table 1.

Plant Analysis

Plant samples were oven-dried at 68°C for 48 h and ground to pass Imm sieve. Flag leaf of each treatment were analyzed for N, P, Ca,
Mg, Fe, Mn, Zn, Cu, and B content to assess the relationship between plant mineral content and soil B content and application rate.
The Kjeldahl method and a Vapodest 10 Rapid Kjeldahl Distillation Unit (Gerhardt, Konigswinter, Germany) were used to determine
total N [18]. Macro- (P, S, K, Ca and Mg ) and micro-elements (Fe, Mn, Zn Cu, and B) were determined after wet digestion of dried
and ground sub-samples using a HNO,-H,O, acid mixture (2:3 v/v) with three step (first step; 145°C, 75%RE 5 min; second step;
180°C, 90%RE, 10 min and third step; 100°C, 40%RE, 10 min) in microwave (Bergof Speedwave Microwave Digestion Equipment
MWS-2) [26]. Tissue P, K, S, Ca, Mg, Fe, Mn, Zn, Cu and B were determined Inductively Couple Plasma spectrophotometer (Perkin-
Elmer, Optima 2100 DV, ICP/OES, Shelton, CT 06484-4794, USA) [27].

Pot experiment

The experiments were conducted using a randomized complete block design with four B application rates (0, 1, 3, and 9 kg ha' as
Na,B,0.. 10 H,0) four application method ; seed contacted with dry B fertilizer (SDC), seed soaked in the B solution waited 2h (SSS),
soil application (SA), and foliar fertilizer application (FA) and three replications. Initial soil B levels amounted to 0.10-0.11 mg kg,
reflecting a B deficiency at bezostiya cv. sites [11, 12, 13]. NH,NO, (33 %N) and' K,SO, (50% K,O) were used as fertilizers in the
study. Soil tests did not indicate a need for additional K so no K fertilizer was applied. Soil was mixed with the equivalent of 120 kg N
ha’ and 80 kg K ha-and placed in 45 polyethylene pots (25 cm diameter and 18 cm depth) sterilized with 20% sodium hypochlorite
solution (3 kg soil pot!). Bezostiya genotype, described as a winter-habit wheat genotype, released for irrigated conditions, red and
45 g 1000-seed weight, tall (102 cm), resistant to lodging, cold, and stripe rust resistant was used in this study. Bezostiya cv. was sown
at a rate of 475 seeds/ m” Plants were grown into a greenhouse under a natural day-night cycle, 25-16°C and 55% relative humidity
during the experimental period. The water content of the soil was maintained at 70% of field capacity (375 g kg"') throughout the 90
d experiments by daily additions of dionized water, and plants were harvested 90 d after planting and washed with dionized water to
remove soil particles.
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Statistical analysis

Data gathered at each location were subjected to analysis of variance (ANOVA) and significant means were compared using the
Duncan multiple range test, performed using SPSS 13.0 [28]. Mean differences were considered significant when P < 0.05.

RESULTS AND DISCUSSION
Yield and yield parameters

Different boron fertilizer application method and doses affected the root dry weight (RDW), straw dry weight (SDW) and total dry
weight (TDW) of wheat (Figure 1 and Figure 2). The highest root (5.7 g pot™), straw (68.5 g pot™), and total dry weight (74.2 g pot™')
were obtained from SDC application method with optimum B ranges (OBRs) that ranged from 4.2 kg B ha'to 5.2 kg B ha''for SDW,
and from 3.9 kg B ha'to 4.6 kg B ha for TDW (Figure 1.). Without B addition, the average RDW, SDW and TDW were determined
3.15 g pot’, 45.3 g pot’, and 48.5 g pot’’, respectively. Compared to without B fertilizer, these increases ratio were 80% and 51%, and
53% at applied at the 3 kg ha! with SDC respectively, (Figure 1).

The optimum B rates (OBRs) for TDW in our study were higher than 1.20 kg B ha' rates obtained Ross [29], 1.3 kg B ha! Oplinger
etal. [30], 0.5 kg B ha, Santos et al. [31], 1.5 kg B ha"* Moniruzzaman [32] for soybean (Glycine max Merr. L), cotton (Gossipium
hirsutum), alfalfa (Medicago sativa cv. Crioula) and bentgrass (Agrostis palustris Huds.), but lower than the 8.0 kg B ha” obtained by
Oyinlola [33]. This result can be attributed initial soil B level (0.09 mg kg-1) soil type (Alfisol) and sunflower particularly sensitive to B
deficiency and is used as an indicator crop for assessing available B in soils [34, 35].

Relationship between Yield and Tissue B Contents

Boron concentrations in plant leaves tissue were increased with increase B application doses all of the application method. The
average tissue B content in the control treatments was 3.4 mg kg DW for bezostiya cv., and this value was reached the 49.8 mg

B kg* at 9 kg ha! for SDC application method. This increased to 36.6 and 30.6 and 40.1 mg B kg™ for SSS, SA and FA methods,
respectively. B concentrations in plant leaves tissue were correlated to yield but, beyond the OBR for TDW of plant, tissue B continued
to increase without significant increases in yield (Figure 3). Gubta [36]considers wheat (Triticum aestivum) B deficient when B tissue
concentration of plant is below 10-20 mg kg dry wt.

Compiling results from the greenhouse and field experiments published during 10 years, Guertal [37], Santos et al. [31], Ross et al.
[29]suggested that 10 mg kg™, 66 mg kg, 44.1 mg kg in plant tissue as critical level for boron in bentgrass (Agrostis palustris Huds.),
alfalfa (Medicago sativa cv. Crioula) and soybean (Glycine max (Merr.) L), whereas Goldberg et al. [38] reported a range of 142 to 3000
mg kg™ in different plant parts of melons (Cucumis sativus L.).

Mineral Contents in Plant

Boron application decreased leaf tissue Ca, and Mg, and increased N, P, K, S Zn, and Fe content of plant (Table 2). The concentrations
of plant nutrients measured were generally within accepted critical levels except for Zn and Cu. Jones et al. [39] and Mills and Jones
[40] suggested critical values for optimum bezostiya cv. growing as 1. 7-3.0% for N, 0.2-0.5% for P, 1.5-3.0% for K, 0.2- 10.0% for Ca,
0.2-1.0 for Mg, 10-300 mg kg for Fe, 20-70 mg kg™ for Zn, 16-200 mg kg™ for Mn, and 5-50 mg kg™ for Cu. .

An increase in tissue P, K, Fe, Mn, Zn, and Cu upon B application was also reported for chickpea (Cicer arientinum L.) P content [41],
lentil (Lens culinaris Medikus) K content [42], sugar beet (Beta vulgaris L.) Zn content [43], rice (Oryza sativa L.) Fe content [44]
cowpea (Vigna unguiculata) Mn content [45], cotton (Gossypium herbaceum) Cu content [46], Brussels sprouts (Brassica oleracea L.
Gemnifera) N, P, K content [47], and lucerne (Medicago sativa L.) N, P, K, and Fe [48].

Conclusion

Both B application doses and application method affected the RDW, SDW and TDW of wheat. The highest root , straw, and total dry
weight were obtained from SDC application method. Independent of application methods, B application decreased leaf tissue Ca,
and Mg, and increased N, P, K, S Zn, and Fe content of plant. We conclude beyond the OBR for TDW of plant, tissue B continued

to increase without significant increases in yield. This study was conducted on calcareous soils. Similar studies with different soils
and initial soil test B levels are needed to conclude if these critical soil and tissue values can be applied across the region under field
condition.
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Table 1. Chemical and physical properties of the soil sample used in the study, prior to experiment for boron response trials at

bezostiya cv. (mean + SD, n = 5).

Soil Properties Units Value

Sand % 30.7+2.40
Silt % 35.9+2.30
Clay % 33.4+2.70
CEC* cmol kg 23.6+2.10
Organic C g kg 1.4+0.30
pH 1:2.5 w/v 7.5+0.20
CaCO, g kg 0.8+2.20
Total N gkg! 0.9+0.10
Olsen-P° mg kg! 5.2+1.70
EC* dSm 1.9+0.20
Exc. K¢ cmol kg 2.4+0.40
Exc. Ca cmol kg 12.5+2.80
Exc. Mg cmol kg 2.1+0.50
Exc. Na cmol kg 0.35+0.20
Extr. Fe® mg kg! 1.83+0.20
Extr. Mn mg kg! 2.240.20
Extr.Zn. mg kg 1.44+0.10
Extr.Cu® mg kg 1.25+0.10
Extr. B mg kg! 0.11+0.04

Table 2 Macro and micro element contents of Bezostiya cv. leaves grown in Aridisol with different B application method at various
rates in greenhouse condition (mean * SD, n=3), mg kg™

ig‘;f:f’ N P K Ca Mg S Fe Zn Mn Cu
SDC
0 357£0.03  032£0.04  3.02:025  039+0.03  038+0.02  028+0.02 19.91#2.60 1290+1.17 12944261  3.1640.22
1 400£022  054+0.12  3.02+025  0.40£0.02  044+0.02  035:0.02 29.01+1.70 17.60+0.00 22.13+0.72  4.68+0.58
3 415+034  0.60+0.07  4.86+0.15  0.3840.02  0.41%0.07  037+0.01 46.64+098 22.09+0.34 20.46+1.91  4.68+0.44
6 408£022 0755004  4.86+0.15  0.35£0.02 0324001  038£0.00 4821+170 22.09+1.89 24213072  4.42+0.79
9 398+031 0813004 4614007  0.26+0.02  0.24+0.03  0.39+.002 54.46+098 20924179 2546+0.72  4.93+0.38
$SS
0 3002002 032£003  254+021  0.3330.03 0324001 023002 16774219 10.87+0.99 10.82+2.18  2.66+0.18
1 336+0.18  045+0.10  254+021  0.33+0.02  0.3740.02  0.29+0.02 24.43+143 14.82+0.00 18.50+0.60  3.94:0.49
3 3494028 0513006  4.09+0.12 0324001  0.34%0.06  0.31£0.01  39.29+0.82 18612029 17.11+1.60  3.94+0.37
6 3442019  0.63:0.03  409+0.12  029+0.02  0.27+#0.01  0.32+0.00 40.60+143 18.61+1.59 2025+0.60  3.73+0.66
9 336+0.26  0.68+0.03  3.88+0.06  022+0.02  0.2140.03  0.330.02 45.87+0.82 17.62+151 2130+0.60  4.15+0.32
SA
0 327003 030£0.03 2774023  036+0.03  0.3540.02  0.25+0.02 18.2742.39 11.84+1.08 11794238  2.90+0.20
1 3674020  049+0.11  277+023  036+0.02  040£0.02 0324002 2662156 16.15:0.00 20.17+0.66  4.29+0.53
3 3804031  0.55+0.07  446+0.13  035:0.01  0.374#0.07  0.34%0.01  42.8140.90 20.28+0.31 18.64+1.74  4.29+0.40
6 3754020  0.69+0.03  446+0.13  032+0.02  0.3040.01  0.34+0.00 44.24+1.56 2028+1.73 22.07+0.66  4.06+0.72
9 3.66£029  0.75:0.03 4233007  02430.02 0224003  0.35£0.02 49.99+0.90 19204164 2321+0.66 4.53+0.35
FA
0 248+002 0233002  2.10+0.18 0274002 027001  0.19+0.02 13.86+1.81 899+0.82  8.95+1.80  2.2040.15
1 278+0.15  037+0.08  2.10+0.18  0.28+0.02  0.30£0.02  0.24+0.02 20.20+1.18 1226+0.00 1530+050  3.26:0.40
3 2894023 0424005  3.38+0.10  027+0.01  0.28+0.05  0.26+0.01  3248+0.68 1539+024 14154132  3.23+0.31
6 284015  052£002  338+0.10 0243002 0234001  0.26+0.00 33.57+1.18 1539+131 16755050  3.08+0.55
9 2774022 057+0.02  321#0.05  0.18+0.02  0.174#0.02  0.27+0.02 37.93+0.68 14.57+125 17.61+050  3.43+0.26
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Figure 1 Bezostiya cv. wheat root, straw and total weight as affected by boron (B) applications methods; A: seed contacted with dry B
fertilizer (SDC) and B: seed were soaked in the B solution waited 2h (SSS) at different ratio to a B-deficient calcareous Aridisol.
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Figure 2 Bezostiya cv. wheat root, straw and total weight as affected by boron (B) applications methods; C: soil application (SA), and D:
foliar fertilizer application (FA) at different ratio to a B-deficient calcareous Aridisol.
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Figure 3. Relationship between boron application methods (A:SDC, B: SSS, C:SA, and D:FA) and plant B concentration for bezostiya
cv. grown on a calcareous Aridisol.
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DECISIONS OF LAND USE IN AGRICULTURAL AREA TO DETERMINE IN
ALATA FIRST GRADE NATURAL AREA

Aysen ULUN' and Halim PERCIN?
!Alata Horticultural Research Institute Erdemli/Mersin

*University of Ankara, Faculty of Agricultural, Department of Landscape Architecture/ Ankara

ABSTRACT

Because of its natural and cultural characteristics, Alata Horticultural Research Institute is taken under protection as a first grade na-
tural area and is being under dense pressure of surrounding inhabiting housing. In the first step of the study, problem analysis of the
area is done, and protection and improving strategies of agricultural areas were determined. According to the investigation results,
risks resulted from different uses of agricultural areas were been revealed and solution proposals were improved. Consequently, it is
exposed that agricultural areas with gene resources must be protected and inspected in terms of working activities. With the accor-
dance of ecological planning principles, decissions of protection uses is formed and sustainable land management plan is developed.

Key Words: SWOT analysis, sustainable land management, ecological risk analysis, sustainnable agriculture in coastline,

INTRODUCTION

Alata Research Institute, the size of about 4000da has habitat diversity. Land keeps Dune-scrub-forest -agricultural ecosystems with
two creeks and wetlands that occur in many water channels together and because of being controlled area it protects its structure.
Since the 1940s under different names from time to time it has been countinued training, research and production activities. Appro-
ximately half of the 4000 decares part of the land has been preserved with its natural state. Agricultural diversity, such as the natural
biological diversity has great importance. It is presenting the endemic, endangered and sensitive species according to TUCN (Inter-
national Union Conservation Nature) criterias. The coastal dunes are used as breeding areas by the endangered sea turtles (Caretta
caretta and Chelonia mydas) [1].

In spite of all these ecological values of Alata First Grade Natural Area, antropojen effects are continuing. While rapidly developing
the measures to increase production and mechanization in agriculture, on the other hand, residential area in the two sides of Alata is
under pressure from the secondary residential construction. The area under such intense pressure on the natural ecosystem elements
(earth, geology, hydrology, climate, flora, fauna) is expected to increase adverse effects.

METHODOLOGY

The most important aim and basis of the qualitative SWOT analysis is related to issues the strengths and weaknesses, then supportting
the definition of opportunities and threats. This method usually is used to determine strategies of European Regional Policy [2] [3].

*aysenulun@yahoo.com

At the same time the SWOT method was also used in coastal management projects such as the Meco (Mediterranean, Coast And
Cosystem) Project [4] [5].

The result of the Preliminary studies in research area, natural and cultural datas were collected and after the evaluation of First Grade
Natural Site decisions, strategies have been developed for the field.

The priority method of determining the agricultural strategies ; to determine the advantages and disadvantages by applying SWOT
analysis , to demonstrate opportunities, with the evaluation of available data regarding the is to provide the healthiest decision about
the strategies. Then, SWOT analysis results are assessed for each strategy, and the creator of the cause of the problems,that has the
negative effects on agricultural land , to identify risk on all areas.

SWOT ANALYSIS

Agricultural areas close to level land and the soil is loamy. Land slope is being 0-2% , this eliminates the water erosion problem. The
Institute has served many years in agricultural regions and it is considerable in agricultural research in the country. To present re-
search have been made in many different subjects and more than 150 projects has been finalized. These studies are among the doctoral
studies.

Controlled agriculture in the research area is made possible to protect the existing water resources. But the field is located in the vici-
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nity of the intensive agricultural areas and areas have a negative impact on existing water resources. Another negative impact on water
resources is Erdemli Industrial Estate wastes that is established on the high ground water in the region.

The area has been declared as tourism area, this is the another threatment. The requests of the local management to pass the infra-
structure work from agricultural land. Inputs in agriculture is higher, the farmers can not capture the desired economic comfort, to
pursue other business requests, supports the use of the area for tourism.

Opportunities: many kinds and types of farming in the area have been spread through region by the instute and in this way it has
adequate infrastructure and material (genetic resources). The institute is directing to region agriculture with its developed varieties

and researches.

Outsourced in recent years, big-budget and national projects has developed infrastructure of agricultural. This is a great opportunity
for future research will be constituted. SWOT analysis about of agricultural R & D purposes in the field had given in Tablel.

Assessment of Strategy in the Study Area

The relationship between ecology and economy affects significantly land use decisions. the Because of economic interests, ecology
is getting deterioration and it makes impossible to return. Research area in the coastal zone where the fertile agricultural lands, con-
verted summer houses to get more profit and fertile farmland has been lost in national and regional scale. The result deterioration of

natural structure in these regions, loss area and no longer exist the species in the natural structure [6].

Table 1. Strategy for the purpose agricultural R & D results of SWOT analysis

STRENGTHS

WEAKNESSES

THREATS

OPPORTUNITIES

Institute has a suitable location
that is due to productive agricultu-
ral land and climate advantageous
and serve for many years in agri-
cultural of region and country

Advanced infrastructure  has
(laboratories, greenhouses, buil-
dings, irrigation facilities, expert
staff, advanced connectivity in
communications technology,
tools, instruments and equipment,
agricultural biodiversity, and so
have the plant material.)

It is only agricultural research or-
ganizations in the region

It is foundation major agricultural
region of the country is one of the

It is such area of adaptation that
for many subtropical and tem-
perate climate fruits entrance fist
time to the country

National Gen Resources and Sto-
rage Project, and many tasks to
take place for a temperate clima-
te fruit species protection parcel
creation of

Vegetable and fruit of new va-
rieties have been improve that to
meet market needs

5 Apricot varieties has been im-
proved which are the first registe-
red in country

New varieties Vegetables has been
improved by at the institute and to
be registered

Carried out and the resulting pre-
sentation of research done enough
and in the region can be perceived
as a closed box of the institute

R & D investment is low that the
private sector support for R & D
activities to enforce the law not

Specializing in retirement, or the
appointment of investigators wor-
king with some of the unclaimed
remains

Because of state policies can not
be taken new workers that to exi-
sting staff retire that insufficient
qualified staff

Became widespread in the world
and entered our country enough
new methods can not be intro-
duced to the region, for example,
(soilless culture, organic farming,
compost making techniques, etc.),

Agricultural areas and the natural
structure of degradation of plant
species loss, the dominant species
emergence and of ground water
pollution and quality degradation

In some parts of the research area
of ground water and soil depth
height limitation of the farming

Around of institute is sieged the
holidays area

People of region prefer to tourism
fo economically profitable

Agricultural land loss and degra-
dation of the natural structure as
aresult Rapid migration and rapid
urbanization in the region

Because of chemicals used in agri-
cultural areas groundwater pollu-
tion in the region

Bisection of the main agricultural
areas of transportation

Land and water pollution and im-
pairment soil structure results in
of Agricultural

Development of new types of pro-
jects can be done easily be that
using genetic resources

Organizations in the region is only
that European Union harmoniza-
tion laws in accordance with good
agricultural practices to the region
to spread and consulting

Promotion of ecological agricul-
ture and the current work of this
study to increase

The fulfillment of tasks loaded in
agriculture conducted in Mersin
with RIS (regional innovation
strategy) project

Country and regional economy
to the development and multi-
partner projects for the big-budget
production and the EU offer

Towards becoming an internatio-
nal institute in the field of agricul-
ture in the preparation of neces-
sary infrastructure and ensuring
support from political

National and international con-
gresses, the existence of the ne-
cessary infrastructure for organi-
zation
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-

7y
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Underground and surface
water resources, soil and
environmental pollution

Degradation of natural

Degradation of soil structure
and quality with plant genetic
resources to be destroyed

Degradation of the natural
structure of sand dune areas and
that are extinct sea turtles of the

destruction of the spawning area

7y

Intensive human
circulation

vegetation

Landscaping and sports
complexes, infrastructure
facilities etc. work

?

Construction machinery and
construction work arising from
the adverse effects

7y

Especially in the summer months
of intense population increase

Decisions of First Degree
Natural Site isn’t applied

Figure 1. Tree of risk is developed for agricultural in region

The destruction of fertile agricultural land is not only problem in the region. Intensive agriculture in the region, especially greenhouses
that are using drugs and hormones unconsciouly, because of insufficient infrastructure, wastes discharge without treatment to soil and
streams, as a result of this soil, streams and ground water is heavily polluted.

The main risk of agricultural area has been identified use as for purposes other than agricultural area (Figure 1). Agricultural area be
used for non-agricultural purposes, tourism, infrastructure, industrial and social facilities (camping, beach, etc.) as a result of using the
main risks,

« loss of fertile agricultural area,
« loss of plant genetic resources in area,
« pollution of soil and water resources, is emerging as a result placement and the industry

Industry, tourism (secondary residences, hotels, etc.) use, environmental pollution, degradation of the natural structure and plant
species will lead to destruction.

In addition to natural plant, different types of garden plants is located within subjects of study the Institute collection parcels are cre-
ated, has wealthy agricultural genetic resources due to a combination of many different varieties . Infrastructure work to be done for
different uses in some of these species will disappear, the residual will suffer.

CONCLUSIONS

Work to be done in the field of agriculture have been developed and proposals for agricultural R & D activities for the target tree was
created (Figure 2).

Agricultural plans, first effective criteria of use the determination soil and water is created. It is built very the comprehensive such as
control of the quality water supply and the stream with the use of agricultural chemicals. For this purpose, study in the field that the
protection of agricultural area use policies for the sustainable use within the following suggestions are generated.

« Created many years ago for gene sources gardens aging collection of genetic resources is not lost for the creation of new conservation
garden and under the protection of these areas must be kept

» Minimize the use of agricultural fertilizers and chemicals

« Sand dunes and wetlands must be bloked degradation of the natural structure in located study area

« Plant nutrition dissemination use of organic fertilizers and of the biological methods in the pest

o Agricultural inputs ensuring used in accordance with the principles of sustainability

« Agricultural fields and above the underground and water quality impacts and minimize the efforts made to investigate the

« Irrigation systems will be reviewed, from the long-term economic and ecological point of creation of irrigation systems
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RESEARCH OF TEMPERATE CLIMATE FRUIT TO CONTRIBUTE TO OUTSIDE OF
IN THE COUNTRY AND THE WORLD THE AREA AND ADDICTION
COUNTRY ECONOMY PREVENTION AT NEW
VARIETES AND SEED

] A A

| |
IMPROVE QUALITY OF WORK R & D

A A 4

Developing of new varieties and technology Making of research to Ecological agriculture
to catch up to world standards aim market the world studies
Making big budget 4 f
projects and the most Giving direction to the According to the
comprehensive study about food safety principles of protection
and use of natural
‘ resources management
Creation of new resources for R & D 1
- National interests taken into
Of issues that need to be consideration to follow new
addressed for the sector and trends in the world

support from private
organizations to provide

Figure 2. R & D work carried out in field target tree
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ABSTRACT

Arable and pastoral farmland constitutes a dominant land use in Europe, covering over 45 % (180 million hectares) of the EU-25.

An estimated 50 % of all Europ ean species depend on agricultural habitats [1]. Scientifically based indicators are required to reliably
measure and interpret biodiversity on different farms across different countries. Organic and low-input farming systems present
particular challenges to indicator application. Many of these systems are in marginal farming areas and many involve extensive land
areas [2], where semi-natural habitats created by f arming exist in a mosaic with more natural habitat types. The indicators must take
into account the demands of stakeholders in both organic/low-input farming systems and nature conservation. The presented Bio-Bio
project has the following objectives:
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1. Conceptualization of criteria for a scientifically-based selection of biodiversity indicators for organic/low-input farming systems
and their associated agricultural practices;

2. The assessment and validation of a set of can didate biodiversity indicators in case studies representative for organic/low-input
farming system sacross Europe (and in selected ICPC countries) taking into account regional specificities, cost effectiveness and
practicality;

3. The preparation of guidelines for the implementation of appropriate biodiversity indicators for organic/low-input farming
systems, and their standardized measurement, calculation and interpretation across Europe and beyond. The BioBio project
will draw upon existing knowledge in the fields of biodiversity, agrienvironmental and farm economic indicators as well as
environmental indicators in general.

Keywords: biodiversity, organic farming, low-input farming, indicators

CONCEPT AND PROJECT OBJECTIVES

Arable and pastoral farmland constitutes a dominant land use in Europe, covering over 45 % (180 million hectares) of the EU-25.

An estimated 50 % of all European species depend on agricultural habitats [1]. Consequently, some of the most critical conservation
issues today relate to changes in farming practices, which directly affect the wildlife on farms and adjacent habitats. To quantify the
magnitude and direction of changes in biodiversity, policy makers and land managers are increasingly using indicators. Knowledge
about types and rates of change in different areas is needed to identify the driving forces to measure the success of agri-environmental
measures and to compare the sustainability of different farming systems. Scientifically based indicators are required to reliably
measure and interpret biodiversity on different farms across different countries. Organic and low-input farming systems present
particular challenges to indicator application. Many of these systems are in marginal farming areas and many involve extensive

land areas, where semi-natural habitats created by farming exist in a mosaic with more natural habitat types. The key challenge to

be addressed in the present call is the development and assessment of a scientifically-based set of indicators capable of detecting
qualitative and quantitative linkages between different organic/low-input farming systems and biological diversity for Europe. The
indicators must take into account the demands of stakeholders in both organic/low-input farming systems and nature conservation.
This project therefore has the following major objectives: 1. The conceptualization of criteria for a scientifically-based selection

of biodiversity indicators for organic/low-input farming systems and their associated agricultural practices, taking into account
demands of stakeholders; 2. The assessment and validation of a set of candidate biodiversity indicators in case studies representative
for organic/low-input farming systems across Europe (and in selected ICPC countries) taking into account regional specificities,

cost effectiveness and practicality; 3. The preparation of guidelines for the implementation of appropriate biodiversity indicators

for organic/low-input farming systems, and their standardized measurement, calculation and interpretation across Europe and
beyond. The BIOBIO project will draw upon existing knowledge in the fields of biodiversity, agrienvironmental and farm economic
indicators as well as environmental indicators in general (e.g. Irena, SEBI 2010, UN, OECD and national monitoring programmes).
The potential of European wide (e.g. CORINE, HNV, LUCAS, FSS, FADN) and national data to yield information concerning the
relationship between organic/low-input farming and biodiversity will also be assessed. The three major components of biodiversity -
genetic, species and habitat diversity — will be systematically addressed. Both indirect indicators (derived from management practices,
inputs and outputs, spatial metrics from remote sensing) and direct indicators (derived from genetic properties, indicator species
and landscape/habitat properties) will be identified and considered for their potential to assess (i) the genetic diversity of crop and
fruit tree varieties, of grassland species and of breeds of farm animals; (ii) the species diversity of farmland wildlife (major indicator
species for flora and fauna, including indicator species for ecosystem services like, e.g. soil organisms maintaining soil fertility,
beneficial organisms providing biological control of pests, pollinators); (iii) the diversity of habitats in agricultural landscapes related
to organic/low-input farming. The indicators that are identified will be categorised using the DPSIR framework and evaluated with
respect to their relevance for organic/low input farming and for nature conservation; their scientific soundness; their practicality (ease
of interpretation, cost-efficiency); their suitability for biodiversity monitoring (repeatability of measurements); their geographical
range (including regionspecific farming systems); and their ability to address stakeholder requirements. Indicators which comply with
these requirements will be used to form a candidate set that relates organic/low-input farming to biodiversity and has the potential
for broad application in major agro-ecological zones and organic/low-input farming systems in Europe. A framework for indicator
interpretation will also be developed that considers the relevance of the indicator to functional biodiversity and conservation.

A standardised experimental design will be used to test the candidate indicators in case studies across Europe and later in ICPC
countries. The investigation will include organic farming, traditional low input farming systems as well as new agricultural practices,
i.e. soil conservation, crop rotation management, seed mixtures, mixed cropping and agroforestry. The proposed case study regions
will include pannonian, alpine, boreal, Atlantic and Mediterranean grassland systems (both organic and/or low-input), rainfed
organic farms under temperate and Mediterranean conditions, mixed organic farming, organic special crops (vines, vegetables) and
low-input agroforestry systems (dehesa/montado, organic olive groves). Plot, farm and regional/landscape scale (where applicable)
will be addressed in the case studies and candidate indicators will be measured according to a standardised protocol. Each case study
will be accompanied by a set of control farms which are conventionally managed in order to investigate the ease of interpretation of
indicators and to cover the range of possible values. Requirements of stakeholders representing agriculture, nature protection and the
public in administration, local governments, farming community (farmer’s representatives) and NGOs will be assessed in the case

38



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

studies and in the process of analysis and interpretation of the results. The costs of indicator measurement will be evaluated. Local
residents, villagers and farmers perceive the non-importable and non-marketable functions resulting from agricultural activities that
enhance biodiversity and landscape in the most direct manner. The private and public economic benefits, and non-monetary value of
biodiversity promoted by organic and lowinput farming will be assessed through qualitative methods including semi-structured or

indepth interviewing and focus groups among farmers and local residents (Figure 1.)

— W e e o
PRt ™~
Conceptual foundations Case studies Impact and

Test of indicators in dissemination
main European organic
and low-input farming

| Organic/low-input farming |

Set of practical and scien-

Qualitative Demand from organic systems tifically sound indicators;
and farming and nature cons- | el mes == - - - fact sheets, guidelines for
quantified *= | ¢rvation stakeholders implementation at European
linkage: scale

Biodiversity indicators:

Criteria, guidelines,

economic

s 00 > 10
| Set of candidate indicators | | Analysis of case study data |

Bicdiversity components
Genetic resources

Exploratory ICPC case studies

FIGURE 1. Conceptual scheme of the BIOBIO project

Following the case studies, indicators will be prioritised according to their practicality, ease of interpretation and suitability for
standardised recording to enable both comparative studies (between farming systems and regions) and monitoring (repeated
measurements over time) and to identify a core set of indicators for Europe. The applicability of the approach and indicator set
beyond Europe will be tested in the ICPC countries Ukraine (organic arable farming), Tunisia (low input olive plantation and cork
oak agroforests) and Uganda (organic and low-input subsistence farming). The objective will be to identify potential limitations

of the indicator set and to propose adaptations. This can support the development of indicators which reach beyond the EU FP7
countries and can be a step towards a globally applicable indicator set for biodiversity indicators for a wide range of farming systems.
The BIOBIO project will produce an indicator toolkit that will be disseminated as a handbook that contains precise guidelines for the
choice of generic indicators for European organic/low-input farming systems. Fact sheets will be written providing a standardised
description of the method for indicator measurement, calculation and interpretation of values. Guidelines will be given regarding
the use and downscaling of existing EU-wide datasets. We will propose a sampling design that considers both spatial and temporal
resolution and includes an estimation of costeffectiveness and propositions for stakeholder involvement.

LINKAGE BETWEEN ORGANIC/LOW-INPUT FARMING SYSTEMS AND BIODIVERSITY

The importance of agricultural land use for biodiversity is generally recognized (e.g. EEA; EC-Biodiversity Strategy; the Pan-European
Biological and Landscape Diversity Strategy; European Commission’s Communications “Directions towards sustainable agriculture”
COM(1999)22, “Biodiversity Action Plan for Agriculture” COM(2001)162, “Halting the loss of biodiversity” COM(2006)216).
Organic and low-input farming systems are expected to have less environmental impact than intensive agriculture, which is dependent
on the standard use of pesticides and inorganic nutrient applications in the production of crops and animals. Organic farming

has been defined by the European Union as “..an overall system of farm management and food production that combines best
environmental practices, a high level of biodiversity, the preservation of natural resources, the application of high animal welfare
standards and a production method in line with the preference of certain consumers for products produced using natural substances
and processes.” (EC Regulation 834/2007). Organic farming positively contributes to landscape and biological diversity, for example
through provision of a higher diversity of wildlife habitats [3]. Organic agriculture performs better than conventional agriculture
both with regard to the species-richness of plants and bird abundance [4]. The study shows, however, that for some invertebrates such
as earthworms, butterflies, spiders and beetles the trend is not always as clear. Furthermore, the variety of studies, sampling designs,
methodologies and indicators make any general interpretation difficult, if not impossible. This is the reason why generic indicators
have to be developed and tested with common methodologies in typical organic/low-input farming systems across Europe. The more
critical farmland habitats often require a specific management that goes beyond the standards of organic farming. Nevertheless,

it is a very useful contribution to raising general environmental conditions from which many farmland species can benefit. The
conversion to organic farming can also provide considerable economic advantages to lowinput farming systems in marginal areas of
Europe that are associated with high nature value farmland. These benefits are largely connected to policies providing payments for
organic farming, which reinforces the need for an evaluation through suitable indicators. Beside organic farming systems, low-input
farming systems (LIFS) are found all across Europe. “LIFS could be defined as a way to optimise the management and use of internal
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production inputs (i.e., onfarm resources) ... and to minimise the use of production inputs (i.e., off-farm resources), such as purchased
fertilisers and pesticides, wherever and whenever feasible and practicable, to lower production costs, to avoid pollution of surface and
groundwater, to reduce pesticide residues in food, to reduce a farmer’s overall risk, and to increase both short- and long- term farm
profitability” [5]. Relevant LIFS regarding biodiversity are mostly concentrated in regions of high nature value (HNV) farmland [6]. A
definition of HNV farmland has been developed under the IRENA operation [7]: “High Nature Value farmland comprises those areas
in Europe where agriculture is a major (usually the dominant) land use and where that agriculture supports or is associated with either
a high species and habitat diversity, or the presence of species of European, and/or national, and/or regional conservation concern, or
both” HNV farmland is distinguished by the biodiversity value of its farmed and unfarmed habitats [8]. From this point of view, HNV
farming systems in HNV farmland regions are characterized per definition by a high biodiversity. According to preliminary estimates,
15-25 % of the European countryside qualifies as HNV farmland [9] [10]. LIFS are often located in marginal areas or in areas which
are at risk of marginalisation due to unfavourable natural conditions for agriculture. In those regions, the major part of farm holdings
qualifies as low-input farming and this will also affect the occurrence and ecological quality of unfarmed habitats (e.g. hedgerows).
Measuring the contribution of LIFS/HNV to the maintenance of farmland biodiversity therefore requires a landscape approach and
indicators need to relate to both individual farms and to the landscape. Increasingly, organic farming is practised in those regions
where farm management often does not have to be significantly altered to comply with the regulations. Organic farms, however, also
often occur in regions which are favourable for agricultural production. In most countries and regions, conventionally managed
farmland is interspersed with individual organic farms. In assessing the biodiversity of those farms, a farm-scale approach needs to

be implemented where indicators relate to the farm or to individual fields. In developing indicators for both organic and low-input
farming systems, the farm scale therefore needs to be addressed as the central spatial unit of investigation. Regarding biodiversity, its
composition and its three major compartments, i.e., genetic, species and habitat diversity [11] [12], results of research considering
organic and low-input farming systems may be summarized as follows.

Genetic diversity

Farm specialisation and the general abandonment of mixed farming have led to the decline of genetic resources by the introduction of
high-yielding and uniform crop varieties and livestock breeds at the expense of their diversity (‘holsteineisation effect’ [13]). However,
genetic diversity is indispensable for the response of species and populations to selection, either natural through environmental
changes or human mediated through processes such as targeted selection [14]. This has long been recognized by plant breeders who
routinely screen large germplasm collections for variation in specific traits or use ecotype populations to broaden their breeding
germplasm [15]. For the organic system to be economically viable, farmers are led to use (local) species, varieties and breeds that are
more resistant to pests and diseases and better adapted to local environmental conditions in order to compensate for the restriction
on synthetic input use ([16] and the preservation of native varieties and breeds is an important initiative of the organic movement.

In France, 40% of the organically farmed soft wheat comprises varieties that are not planted on conventional farms [17]. Examples of
breeds related to organic/low-input farming systems are — amongst others — the rescue of the Maremmana cattle in Italy [18] and the
Herdwick sheep breed in the Cumbrian Fells (hills) in NW England ([19]. In temporary and permanent grasslands, genetic diversity
may substantially influence agro-ecosystem stability and thus may contribute to yield security [20]. Besides the choice of germplasm
used for establishing grassland, management practices such as fertilisation or cutting frequency may also influence genetic diversity
within species and populations ([21]. Given the importance of grassland in organic and low-input agriculture, a detailed evaluation
and application of appropriate indicators for genetic diversity is particularly important in these farming systems. According to IEEP
[22] ‘domestic diversity’ [23] is out of the scope of HNV farmland criteria. Still, breeds/varieties are a key factor at the farming

system level and domestic biodiversity forms a field of conservation in itself. Several indicators of the Common Monitoring and
Evaluation Framework (CMEE, preparation of national strategy plans and rural development programmes of EU Member States) refer
explicitly to HNV and to plant varieties and animal breeds (i.e., “Successful land management defined as the successful completion

of land management actions contributing to improvement of biodiversity which is defined as the protection of wildlife species or
groups of species, maintain or reintroduce crop combinations and safeguarding endangered animal breeds and plant varieties, etc.”).
Consequently, the livestock genetic diversity belongs to the indicator list of the OECD and the SEBI 2010 process (indicator no. 6,
[24]). BIOBIO proposes to investigate the diversity of animal breeds and cultivated plant species as well as permanent grassland
species of organic/low-input farming systems and to develop operational indicators for their diversity.

Species diversity

Organic farming is reported to increase biodiversity in the agricultural landscape [25] [26] [27], including, for example, carabid
beetles [28] definition of HNV farming systems is closely related to the conservation of species of European and/or national and/

or regional conservation concern and of high species diversity [22]. Hence low-input farming systems composing HNV farmland

are per definition supposed to provide high species diversity. HNV farming systems are a particular type of farming that can be low
input, but also depend on unfarmed features (e.g. bocage landscapes, small scale farmland with a high density of field margins, etc.)
[29]. BIOBIO proposes to discuss species indicators that characterise organic and low-input farming systems and to evaluate possible

indicators for the diversity of soil microbiota.
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Habitat diversity

Reduction of diversity and complexity of habitats at different scales is a critical process underpinning loss of biodiversity on
agricultural land [30]. Organic farms may have higher levels of habitat heterogeneity than non-organic farms because basic standards
for organic agriculture include principles and recommendations where provisions are made to “maintain a significant portion of
farms to facilitate biodiversity and nature conservation’, including (among others) wildlife refuge habitats and wildlife corridors that
provide linkages and connectivity to native habitats [31]. Mansvelt and van der Lubbe [32] showed that the diversity of landscape and
farming systems was greater in organic farms, regarding land use types, crops, livestock, plantings (hedges, shrubs, trees). Organic
crop rotations are more diverse [17] and arthropod diversity has been shown to be related to crop diversity [33]. In terms of landscape
diversity, the organic types of agriculture may potentially offer one route to restoring farmland biodiversity [34]. However, data are
missing that confirm this statement. At the landscape scale, low-input farming systems concentrated in HNV regions are supposed

to provide a wider mosaic of different arable, grass and semi-natural habitats and landscape elements, such as field margins, hedges
and grass strips, patches of uncultivated land, used at different levels of intensity (the presence of seminatural habitats is a defining
feature of HNV farmland). BIOBIO will propose indicators that characterize organic and low-input farming systems at the farm and

landscape scale, including unfarmed features which are related to the farming systems.

BIODIVERSITY INDICATORS AND FARMING SYSTEMS

There has been rapid development of environmental indicators to fulfil demands for international environmental monitoring
programmes since the UNEP Environmental data report [35]. The increasing need to assess the ecological effects of pollution and
climate change (WCED 1987, [36], ALTER-Net 2008) drove a demand for biological indicators. Indicator development at a European
level has focused on regional and national scale monitoring [37], [38], [39] to assess national progress towards national biodiversity
targets since the Convention on Biodiversity, Rio 1992 [40] and renewed commitments to halt the loss of biodiversity by 2010 [41]
[42], EP 2004, [43] [24]. Current efforts are directed towards developing harmonised and integrated monitoring programmes across
Europe using common biological indicators. Examples include the European land cover map (CORINE), common bird survey [44]
and butterfly survey [45]. Indicators have been designed for Pan-European use across all ecosystems either in dedicated Long- Term
Ecological Research sites [46] or in the wider countryside [47]. Much of the wider countryside in the European context is under
agricultural land use. Indicators of environmental effects of agricultural policy have been developed at the regional and national
scale [48], [49], [7], [43], [50], [51], [52]. These have been increasingly adapted to assess the effects of particular farming systems or
agrienvironment schemes on biodiversity [53]. Although some major studies of biodiversity have been carried out at the farm scale,
notably the evaluation of genetically modified crops in the UK, biological indicators have not been developed for specific farming
systems. Methods have been developed to evaluate environmental impacts of farming systems based on standard agricultural statistics
as indirect measures of biodiversity [54] but either for single case study farms [55] or low resolution across broad geographic areas
[56]. Such methods are based on “indirect indicators” derived from management practices. Indirect indicators for biodiversity have
been implemented in the evaluation of environmental impacts of agriculture, e.g. in life cycle assessment (LCA) method (e.g. Swiss
Agricultural Life Cycle Assessment, SALCA), and in agro-environmental diagnosis of farms (INDIGO and SOLAGRO in France,
KUL/USL and REPRO in Germany). In SALCA, impacts of agricultural practices on biodiversity are estimated at field and farm
level by fuzzy-coding of published experimental or observational investigations and of expert knowledge by means of 11 species
groups (e.g., birds, small mammals, spiders) [57]. In the farm based system REPRO [58] the complex relationships between farm
management and biodiversity are divided in 1) structural parameters describing the area, the land use and the cropping structure,

2) fertilizer and pesticide inputs, and 3) specific indicators of process design and management features. These indicators are

finally aggregated to the ,,Biodiversity Development Potential. Whilst those methods have been developed primarily for national
applications, large datasets like FADN and FSS may be helpful in providing indirect indicators relating to input use and land-use
diversity (number of crop and livestock enterprises per holding) for organic/low-input holdings at the European level. Low-input
holdings can be determined in relation to the value of crop fertiliser and pesticides used and livestock feed inputs and stocking rates
(the latter also applies to FSS). Some of these approaches have been applied in the IRENA framework, though not separating out
organic/lowinput farms specifically. For both datasets, it would be possible to differentiate the analysis by farm type and region as
part of an EU wide assessment, though the spatial resolution will be limited by the number of FADN samples per sub-region. It is
envisaged that a greater level of detail will be collected with respect to organic farms for the pan EU agricultural census in 2010, but
the results of the census are not expected to be available in the life time of the project and reliance will need to be placed on data
collected in earlier years (FADN is collected annually, the last FSS survey was conducted in 2007). However, it will be important that
selected indicators take account of European Commission (in particular DG Agri, DG Enviro and Eurostat) plans for agricultural,
rural and agri-environmental development from 2010, to increase the chance of the biodiversity indicators being developed in this
project being adopted. Nevertheless, indirect indicators have to be discussed and chosen with caution. As argued by [59], because

of the huge number of species and the complexity of ecological processes within agricultural habitats, many potentially influencing
factors may be unrecognised and not monitored. The intensity of agricultural management varies considerably across Europe [60]
and the environmental heterogeneity of the European continent reduces the certainty with which predictions about the link between
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agricultural management on biodiversity can be made [61]. Moreover, impacts of agricultural practices are often poorly understood so
that the most relevant parameters that can be practically monitored are unclear. Therefore, indicators of the actual state of biodiversity
are essential. We will use the DPSIR framework ([62]; EEA, IRENA operation) to structure the indicators according to the different
components of the system (Figure 2.) Coarse processes of land use/land cover, farming practice categories etc. drive the actual
pressures and benefits, i.e. the concrete farm operations, which in turn act on farmland biodiversity (state/impact indicators, further
mentioned as direct indicators). If indicators show negative (or positive) trends, they will stimulate a response from policy makers,

from society at large and also for technical progress (new farm practices) to improve the situation of farmland biodiversity.

Responses
Factors influencing
farming practices

Public policy

Technology and Skills
Social attitudes

o State/Impact
Driving forces Impact on habitats and
Farming practices biodiversity
Land use Impact on landscape
Inputs diversity
Farm management Population trends of

trends

-

FIGURE 2. DPSIR framework for developing farming and biodiversity indicators (indicators are examples of relevant issues for
agriculture).

farmland birds

Pressures and Benefits
Harmful and beneficial
processes
Consumption of pesticides
Cropping/livestock
patterns
Semi-natural habitats

From an econom ic perspective, biodiversity provides benefits for present and future generations by way of e cosystem services. Thes e
services include production of food, fuel, fibre and medicines, regulation of water, air and climate, maintenance of soil fertility, cycling
of nutrients. It is difficult to put precise m onetary values on these services worldw ide, but estimates suggest they are in the ord er of
hundr eds of billion s of Euro s per year [63]. These services underpin EU growth, jobs and wellbeing. Because public benefits which
derive from different landscape patterns and characterist ics including biodivers ity are im possible or irrelevant to m onetarise (e.g. sp
iritual and cultural values), it is preferable to explore how farmers and local residents relate to biodiversity, wh at kind of attitudes they
have, w hat kind of benefits they realize. To enhance the scientific understanding on how people perceive the benefits of biodiversity
may provide input for policy recommendations. Non-monetary values attached to biodiversity can be best unfold by qualitative res
earch methods, especially semi-structured or in-depth interviewing and focus groups, since these methods help exploring and
understanding causal relationships by paying attention to knowledge, attitudes and feelings of the partic ipants. Sem i-structured o r
in-dep th interv iews with f armers and/or th eir f amily members and em ployees provide infor mation about how they assess the
biodiversity on the farm and in the surrounding environm ent. Personal and f arm/family-level benefits can be addressed in this way.
Focus groups, on the ot her hand, are able to explore how a group of farmers farming in the same village or landscape assess
biodiversity in a higher spatial level. Focus group participants often broaden their pers pective from individual to social well-being,
which may result in a new and wider range of benefits derived from biodiversity. Extending the approach to ru ral villagers brings up
yet ad ditional benefits of landscape biodiversity as perceived by the local non-farm er population. Ecosystem services, that are natural
processes acting within and am ong ecosystems (including na tural and agro-ecosystems) in agriculture, are of par ticular im portance.
The se inc lude b iological co ntrol of pests, po llination and decomposition processes beside the crop production itself. It is recognized
that simplification of agro-eco systems caused by inte nsification of agricu ltural p ractices m ay aff ect im portant ecosystem services
via the loss of biodiversity. In organic/low-input farming, services may be preserved by particular management practices and this has
to be investigated with appropriate indicators including beneficial organisms for pest control such as predatory and parasitoid
arthropods, pollinators such as wild bees and decomposers such as oribatid mites in soil. Due to the com plexity of all aspect s of
biodiversity, there is no doubt that biodiversity in the broadest sense of the Rio Convention cannot be measured as such and it is accep
ted that a single indicator for biodiversity cannot be devised [64]. Ideally indicators should be selected that express or represent both
the biodivers ity as a whole AND because they are se nsitive to environmental conditions resulting from , for in stance, land use and
agricultural m anagement practices. R egarding the divers ity of species, whilst som e au thors have shown that some species groups
may serve as surrogates for the whole biodiversity (Coleoptera, Heteroptera, plants) in certain circum stances, m any studies revealed
poor correlations between species richness in one taxonomic group and species richness in other groups ( [65] Gaston 1996, [66]
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Lawton et al. 1998). In addition, many new approaches and term s have been developed to refine the in dicator species concept. These
incl ude focal sp ecies, umbrella species, flagship species, or guilds as indicator s [67] [12]. Exa mples of co mmonly use d species
groups in biodiversity m onitoring schem es a re vascular plants, birds and butterflies. Noss [12] ha s shown that it is possible to deve
lop a hierarchy of indicators from gene to landscape level based on the distinction between structure, composition, and func tion.
Examples of structural indicators in the context of a cultivated field are cultivated plant architecture and openness of the culture. The
second group com prises compositional indicators. These can be functionally important species (i.e. keystone species or engineering
specie s) and species that are sensitive to and thus indicate m anagement practices, is olation of the habitat, etc. The third group
comprises functional in dicators. Th ese are indi cators of the abiotic and biotic disturbance factors and m anagement regim es that are
pr esent, e.g. grazing im pact, cutting regim es. Another classification of indicat ors, which has to be consid ered, catego rises indicato
rs according to three im portant m otivations to preserve and enhance biodiversity in the agricultural context [68], i.e. (i) in dicators
reflecting nature protection purposes (species conservation with focus on rare and endangere d species) , (ii) in dicators ref lecting the
ecological resilience (focus on genetic and spec ies diver sity) and (iii) indicato rs re flecting plant protection purposes (b iological con
trol of potential pest organism s with focus on predatory and parasitoid arthropods). This last category may be extended to additional
issues with respect to im portant ecosystem services in agriculture, e.g. indicators of soil health and fertility (markers for soil microbial
and fungal diversity and macro-invertebrates), indicators including beneficial organisms (in addition to predatory and parasitoid
arthropods) providing biological control of pests, and pollinators. Th is approach seem s to be prom ising for the purpose of
developing appropriate indicators for the linkage between organic/lowinput farming system s and biodivers ity b ecause it ¢ onsiders
nature conserv ation goals (species conservation), genetic resources and other com ponents of biodiversity (ecological resilience) and
economic aspects (plant protection). Accordi ng to Clergue et al. [69], the three parts m ay be extended to three main functions,
respectively, i.e. patrimonial, ecological and agronomical functions. Based on the BioBio indicator s et develop ed for Europe, we will
study the adaptability of those in dicators in agro-e cological s ituations of three interna tional partne r cooperation (ICPC) co untries.
The involvem ent of ICPC will allow testing bio diversity indicators and protocols beyond E urope as we 1l as to dissem inate
knowledge and offer an opportunity to further collaboration in the fi eld of sustainable agriculture. Sustainable agriculture and
biodivers ity preservation is of key im portance to developing countries where agriculture is still a m ajor sourc e of incom e and em
ployment. At the sam e ti me, however, pressure on resources is increasing and so monitoring schemes to assess the sustainable use of
agro-ecosystems are much needed and preser ving biodiversity (both in the wild and on domesticated plants and animals) is a prio
rity. Globalisation is strengthening m ore and m ore the linkage am ong countries. It is therefore im portant for EU to care a bout the
sustainability of farming practices which lead to the producti on of agricultural comm odities imported into the EU. This m eets als o
the in creasing con cern of the E uropean citizens for su stainable development in develo ping countries. BioBio will rev iew the above
m entioned concepts, theories an d resu Its of em pirical studies re garding biodiversity indi cators in the general context of agriculture
and the specific case of organic/low-input farming in order to propose biodiversity indicators which are (i) scientifically sound, (ii)
applicable at the European level and which (iii) respond to stakeholders’ needs.

INNOVATION

Although B IOBIO is not intended to develop new and previously untested biodiversity indicators, the novelty in the project will
consis t of: § a concise and stringen t evaluation of existing ind icator system s according to clear cr iteria relevant for organic and
low-input farming systems at the European level; § the maximisation of synergies with already existing European indicator systems,
be they landscap e, biodiversity or farm economics oriented, for application in the context of organic and low-input farming systems;
§ the developm ent of indicators that com bine m easurements at a fine spatial resolution (farm /landscape) with requirements for
reporting for large geographical areas; § a practical test of bio diversity indicators across all major organic and low-input farming
systems in Europe; § a practical test of biodiversity indicators in selected ICPC countries to assess the adaptability of the indicators
and their wider relevance for orga nic/low-input far ming system s globally; § the assessment of private and public econom ic benefits,
and non-monetary value of biodiversity promoted by organic and low-input f arming; § a systematic integration of European and
local stakeholders throughout the res earch project, furthering m utual understanding between researchers and stakeho lders; §
production of standardised protocols and recomm endations that will enable establishment of biodiversity monitoring across different
farming systems and countries, thus laying the foundations for in creasing understanding of the links between farming practices and
biodiversity at the European scale and beyond.

STRATEGIC IMPACT

BIOBIO will contribute to strengthen several European policies, namely the European Action Plan for Organic Food and Farm ing,
the EU R ural Development Programme including agrienvironmental organic farm ing support, the Global Plan of Action for the
Conservation and Sustainable use of Plant Gene tic Resources for Food and A griculture, the first and second pillar of the CAP and t
he EC Biodiversity St rategy. The conservation value of High Nature Value farmland is acknowledged in several EU policy documents,
such as the EU Regulation on rural developm ent (EC 1257/1999). HNV farm land areas will be one of the indicators (IRENA 26) to
assess the Rural D evelopment Comm unity Strategy (programm ing period 2007-2013) and particularly one of the three priorities of
axis 2 “biodiversity and preservation of high nature value farm ing and forestry sy stems”. The European Action Plan for Organic Food
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and Farm ing states that “ Organic land management is known to deliver public goods, primarily environmental, but also rural
development benefits and in certain respects may also result in improved animal welfare. (...) Consumers need better information on the
principles and objectives of organic farming as well as the positive impact on, for example, the environment.” Therefore, Action 1 aim s at
givi ng the E uropean Commission organising greater possibilities for dir ect action in order to organise inform ation and prom otion
campaigns on organic farm ing. A m ulti-annual EU-wide inform ation and p romotion campaign is to be launched “ to inform
consumers, public institutions canteens, schools and other key actors in the food chain about the merits of organic farming, especially its
environmental benefits, and to increase consumer awareness and recognition of organic products, including recognition of the EU logo.”
This inform ation campaign has to rely on scientific information. Previous research on or ganic farming policy in Europe, including
the EU-CEE-OFP project and m ore recently the ORGAP project (www.orgap.org), which is focused on methods for evaluation the
EU and national organic action plans, has identified the need for the inclusion of a wide range of soci al and environmental impact
indicators, but to date precise specificatio n of these has not been possible because suitab le data sou rces and indicator definitions did
not ex ist. While the E U action plan for organic food and farm ing makes reference to the dual role of orga nic far ming in providi ng
public goods (e.g. biodiversity and environmental protection) and meeting market demands, in practice the focus of policy
development and evaluation has been on busines s issues as these are th e easiest to monitor and evaluate. Better means to measure the
impacts of organic farming would mean that its con tribution to EU policy goals could be m ore pr ecisely established, and better
targeted app roaches to achiev ing th is could b e developed. The indica tor set developed in BIOBIO will make it possible to actually
assess the biodiversity benefits of organic (and low-input) farming at the continental scale. This will constitute an important progress
compared to the status quo, where only national and regional indi cators are available to this end. The first pillar of the CAP represents
its m ain component and one of the m ain expenditure chapters of the EU. Since the 2003 reform came into force in 2005, it provides
direct paym ents under the single payment scheme (SPS) to support farm income. These payments are conditioned upon the com
pliance with environm ental cross -compliance requirem ents by far mers. Cross compliance requirem ents include a num ber of m
easures directly aim ed or connected with biodiversity conservation (input reduction, species protection, habitat co nservation)
(annexes IIT and IV o f reg. CE 17 82/2003). BIOBIO will indirectly co ntribute to the evaluatio n of the effects of such commitments
by providing a toolbox (indicator set) for evaluating the benefits of farming systems for biodiversity. On the long run, this will support
the enhancement of the general contribution of the CAP to biodiversity conservation. One of th e goals of the second pillar of the CAP
is to prom ote rural development. The adoption of environm entally friendly farming systems and agri-environmental schemes
accounted for about 37% of the expenditure of this pillar in the peri od 2000-2006. They provide a num ber of m easures related to
biodiversity, including payments for organic and low-input farming. The available evaluation of agri-environm ental schem es
generally reports weak ev idence for the effects of such measures on biodiversity due to lim ited ti me scale for th e evaluation , lack of
appropriate baselines and indicators (Agra CEAS Consulting, 2005). Once the effects of organic and low-input farming systems on
biodiversity can actually be assessed by indicators at the continental scale, the implem entations and the m onitoring of the
effectiveness of those po licies will be facilitated. An ef fective evaluation of the ef fectiveness of agri-environmental policies is th e pre-
requirement to their improvement and to the better and more efficient targeting of public funds. Although the new regulation on
organic farming 834/2007 gives increased emphasis on biodiversity issues, the re is s till a n eed for these to be b etter reflected in the
im plementing rules, currently under discussion, and in further developm ent of organic far ming regulations and standards in the
future. A clear understand ing of the biodiversity im pacts of organic farming, and how these can be m easured, w ould facilitate also
increased emphasis on biodiversity issues in the inspection proce ss, and therefore the better integration of biodiversity into organic
farm ing standards. The Global Plan of Action for the Conservation and Sustainable use of Plant Genetic Resources for Food and
Agriculture has been translated into several European regulations which ai m at conserving plant (and anim al) genetic resources and
to promote farm ing system s whic h m ake use of a high diversity of genetic resources. BIOBIO, by developi ng operation indicators
on geneti ¢ diversity in organic and low-input farming systems, will enable the assessment of the status of in situ genetic diversity in
different farming systems at the continental scale. The EC Biodiversity Strategy (ECBS) is the EU’s response to the Convention on
Biological Diversity and aim s °... to anticipate, prevent and attack the causes of significant reduction or loss of biological diversity at the
source. This will help both to reverse present trends in biodiversity reduction or losses and to place species and ecosystems, including agro-
ecosystems, under a satisfactory conservation status, both within and beyond the territory of the European Union.” BIOBIO will strongly
support the reporting for the CBD, the European Biodiversity S trategy and the Habitat Directive by making providing an operational
indicator set which is applicable to organic and low-input farming systems and are able to dem onstrate their contribution to the
conservation of farmland biodiversity at the European level. The current concentration on protected areas constitutes a m ajor gap in
the ex isting Comm unity con servation p olicies. BI OBIO will develop the tools to fill this gap. It is nece ssary not o nly to have
consisten t data on biodiversity but also be able to link it to drivers of change so that European policies can be evaluated and new
policy instruments developed. On this point the Commission states, that “it is necessary to strengthen efforts to identify and monitor the
most important components of biodiversity as well as pressures and threats on them. Tasks and targets identified in the action plan and
other measures in this area should be incorporated in the activities within the framework Community Programme on Research and
Development.”. The integration of three partners from ICPC countries will allow for the transfer of know how beyond Europe and into
farming and policy system s other than those in EU FP7 countries. At the sam e tim e, we expect that new knowledge will arise from
the meeting of different cultures and discussions of different farm ing system s, providing an a dditional expansion of our thinking
beyond the boundaries of European farm ing systems. This part of the project will be of great im portance in assessing possible lim
itations of our indicat ors and thoroughly testing their flexibility for use in different ecological, social and cultura I conditions. In
conclusi on, BIOBIO has been designed to utilise the com bined experien ce o f the participants’ agron omic, ecolo gical and
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environmental exper tise and present it in a way that is relevant to the policy are na. The answers pro vided will be imm ediately
applica ble to all ¢ entral EU polic ies relating to farmland biodivers ity. The particip ation of st akeholders th roughout th e project will
ensure that re levant inf ormation is also d elivered to national governm ents as well as the EU Commission.
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ABSTRACT

Rural areas underwent serious changes in the last 2-3 centuries. Recent changes in Eastern Europe included the change of the former
socialist era to something new. This caused segregation of large fields into small farming units at the first time. Later on big enterprises
started to buy and unify agricultural areas again. Some remaining spots stayed in a less intensive status with low or no nutrient use

at all, farmed by small families. This and other abandonment of former fields or land use change from arable to meadow provided a
possibility to make comparison of such forms of land uses (intensive and extensive farms side by side, or arable and grazing lands side
by side). The comparison needs a complex research of an area (soil management with great emphasis on nutrient supply, analyses of
geological background, crop rotation, botanical surveys, land use change survey and examination of grass management and planted
grass species). Extensive farming can serve as a good basis for the production of healthy food [1] [2]. Potential hazards of soil loss

[3] [4] do not only belong to extreme events but soil, soil nutrient and soil organic matter loss are causing yield loss in agricultural
production, effect climate change [5] [6]. In the present study numerous areas were examined where low input/organic farming could
have been compared with other areas under intensive farms: extensive pastures versus arable land, organic farm versus abandoned
arable land; grassland versus intensive arable land etc. The results of coenological and pedological examination proved that low input
and organic farms are causing less soil and nutrient loss compared to intensive farming systems. The rate of soil and nutrient loss is
less intensive on organic farms; the lower third of the slopes on low input/organic farms have less lost nutrients from the upper slope
thirds than those of intensive farms. Intensive farms produced 2-3 times more nutrient loss than low input/organic farms.

Keywords: low input farming, organic farming, intensive farming, nutrient loss, soil loss

INTRODUCTION

Soil eroded by water and wind erosion is a well examined area of the natural environment. However soil water erosion has not been
examined in details concerning its effects on nature protected areas. In the present case we examine the rate of nutrient loss in a
buffer zone of a national park to show the dimension of the problem. Differences among the erosion effects of some of the locally
wide spread crops. Farming systems might play an important role in the preservation of biodiversity, especially close to natural or
semi-natural areas. Choosing proper land management methods [1] [7] [8] plays an important role in preserving soil fertility [9] and
avoiding erosion [3] [4] [5] [6]. Measuring the value of the landscape and - in general - the natural areas it is an increasing need to
prepare a monetary portray [10] [11]. Monitoring the change of landscape patterns is another important issue [12].

Erosion is investigated in details on the Balaton Watershed because it plays a central role in the life of the country, mainly because it
is the most visited area just as well as Budapest. Water quality is important to maintain attractive water for tourists and good quality
for wild species in natural environment. There have been erosion researches [6], land use change researches in connection with
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calculation of sediment fluxes [5], soil erodibility researches [13], soil-plant-erosion research [14] and examination of connection
between soil formation and degradation [15] etc. Potential hazards of soil loss [4], [3] do not only belong to extreme events but soil,
soil nutrient and soil organic matter loss are causing yield loss in agricultural production [16], effect climate change and sediments are
filling up ditches, lakes and smaller waterways but extremely high nutrient content is non desirable either [13].

MATERIALS AND METHODS
Introduction of the examined areas
Outskirts of Pilismarot

The parent rock of the area is dominated by Tertier sandstone and andesit tuff or agglomerate. 20 % of the sediments of the surface

or near surface is loess or slope loess, appr. 40 % is Pleistocene river sand or pebbles and another appr. 40 % is Holocene, mostly river
sediment. The climate is heterogeneous because it is a transition zone between moderately warm and moderately cold types. Cooler
areas are to the north and south, warmer areas are to the east and west. Yearly average temperature is 9.5-10 °C. Number of sunny
hours are 1950. The number of days with snow cover is 35, the average maximum snow depth is 20-25 cm. Yearly amount of the
precipitation is 600-650 mm. Winds are dominantly arriving from the North-West, the average wind speed is 3 m/s. The dominant
soils are Arenosols (27-28 %) formed on the calcium rich alluvium of the Danube with low soil organic matter content, raw Fluvisols
(28-28 %) and with smaller proportion the Luvisols (15 %). 90% of the Luvisols are forested, their erosion is maximum medium level
and erosion is not wide spread on Luvisol under forest. The examined area lies approx. 46 km north of the center of Budapest.

Kali Basin Area, Nemesgulacs and Koveskal

The second sample area is situated in the Kéli and Tapolca Basins, they are part of the Balaton Upland National Park. Kéli Basin

has very diverse geological heritage, there is basalt, sandstone, red sandstone, dolomite and limestone. The Kali Basin Landscape
Protection District was formed in 1984 on 9111 ha. The area can be freely visited except some strictly protected peaty meadow areas.
Examined areas can be found north of Lake Balaton, in the Tapolca and Kéli Basins of the Balaton Upland National Park Directorate,
near the settlements of Nemesguldcs and Koveskal. Near Nemesgulacs there are 4 horses grazing on 6 ha area in free grazing (0.7
horse/ha) on a Cynodonti-Poétum angustifoliae grassland that is situated on a slope. Soil and plant samples were taken on the upper
(UTS) and lower (LTS) third of the slope. This area formerly was used as vineyard. Near Koveskal there are 2 horses grazing on a 1

ha grassland (0.5 horse/ha) on a degraded association of Cynodonti-Poétum angustifoliae. Control area was found close to the grazed
grassland where Salvinio— Festucetum rupicolae association was found. The grassland was grazed formerly by sheep. 55 pieces of 2 by 2
m coenological quadrates were examined on each sample area. Quadrates were prepared by Braun-Blanquet method [17] [18] in July,
2007. Cover values were given in %. Total cover values were given as absolute cover, calculated for 100% were given as relative cover.
Compositions of the characteristic groups of the grassland were evaluated according to [19]. For evaluation during the data processing
we chose nature conservation value categories (TVK) [20] from synthetic parameters.

Putnok Hills, Alészuha and Gomorszolos

The studied areas are in the Putnok Hills, Northern Hungarian Mountains, in the eastern part. Traditional land use methods were
observed on the basis of close-to-natural state habitats. These areas are extremely important for nature conservation because valuable
plant taxa may only be preserved for the future generations with sustaining the management patterns, used through hundreds of
years. The plant communities and species of the studied area were fully described by Malatinszky [21]. Ancient agricultural activities
on diverse habitats resulted in specially structured landscape mosaics. Besides biological and landscape diversity, adequate cultivation
structure is important also in favour of preserving soil fertility and avoiding erosion. Soil is one of the most important components of
the landscape. Its preservation must be our priority because it is 3 non-renewable resource at the scaJe of human lifetime. Eroded soil
material may carry humus and important fertilizers (9 kg*ha *y N, 5,5kg*ha *y P and 6,6 kg*ha *y K can be lost due to erosion)
from the arable lands. Detailed soil data of the Als6szuha research area is described in Centeri and Csészar [15].

Pedological examinations

Soil core samples were examined and described at all sites in the 1-100 cm layer. Upper 20 cm layers were sampled for laboratory
analyses. The following soil parameters were examined in the laboratory: pH(H20), pH(KCI), CaCO3 in %, soil organic matter in %,
ALP205 in mg*kg , AL-K20 in mg*kg . For examination of different slope thirds, methodology of the Hungarian Soil Protection
Information and Monitoring System was used [22].

RESULTS

Pedologgical evaluation of the Pilismarét site (adjacent to the Danube-Ipoly National Park) Examination of the Pilismaro6t area shows
the differences in basic pedological parameters among the various crops (Table 1.). Alfalfa is supposed to provide the best protection
against nutrient runoff and maize should be the worst but in this case maize resulted better solution. This can not be explained by the
effect of the plant rather with bad nutrient managements.
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Sample site Crop Slope section CacO3 SOM AL-K20 AL-P205
(%) (%) (mg kg!) (mg kg!)
Site 1. Winter wheat Upper third 5.81 1.43 190.7 46.4
Site 1. Meadow Lower third 10.78 1.25 177.9 93.9
Site 2. Winter wheat Upper third 3.21 1.32 195.0 86.9
Site 2. Winter wheat Lower third 0.26 1.59 195.0 100.8
Site 3. Alfalfa Upper third 0.63 1.56 189.3 72.1
Site 3. Alfalfa Lower third 0 1.64 182.9 59.3
Site 4. Alfalfa Upper third 0.59 1.36 177.9 63.2
Site 4. Alfalfa Lower third 0 1.46 190.7 34.6
Site 5. Maize Upper third 0.70 1.72 190.7 95.8
Site 5. Maize Lower third 0 1.45 176.5 22.7

TABLE 1. Results of the basic soil laboratory analyses, Pilismarét, Hungary
Results of the pedological examination of the Kéli Basin area, Nemesgulacs and Koveskal

The results of the pedological laboratory experiments can be found in Table 2. In case of Nemesguldcs samples were collected from
the lower and upper third of the slopes, resulted differences in nutrient content.

. o CaCO3 SOM1 AL2-P205 AL-K20
Sample site Description pH (H20) pH (KCI)
(%) (%) (mg*kg-1)
Horse pasture
UTS3 7.81 7.39 14.51 4.25 164.5 214.9
Nemesguldcs | Horse pasture 7.65 7.23 1.32 474 374.5 4418
LTS4
Control 7.76 7.32 14.93 3.42 2229 259.2
. , Horse pasture 7.79 7.20 11.58 10.31 171.8 668.6
Koveskal

Control 7.86 7.29 24.99 12.01 270.5 675.8

1 2 3 4
Sampling depth was 0-20 cm, SOM=Soil Organic Matter, AL=Ammonium Lactate, UTS=Upper Third of the Slope, Lower Third of the
Slope TABLE 2. Results of laboratory examination of soil samples

There are differences in pedological background of the lower (LTS) and upper (UTS) third of the slopes. At LTS there were species
with big coverage indicating nutrient rich environment and nitrogen, e.g. Artemisia vulgaris (Table 3). At UTS their proportion is
significantly smaller. The change is obviously caused by the nutrients moving from the UTS to LTS together with other soil elements,
such as soil organic matter, potassium and smaller particle size soil materials. These elements are not only moving from the upper part
of the slope but accumulating at the bottom of it. Plant species follow changes in soil properties. Vegetation at LTS is better both for
species composition and for production from the foraging point of view.

ites and slope Nemesgulacs area Koveskal area
sections LTS1 UTS2 Pasture Control area
absol. relat. absol. relat. absol. relat. absol. relat.
TVK values
(%)

E5 4.0 7.2 2.4 6.9 4.2 14.8 20.0 27.9

GY6 0.0 0.0 0.2 0.6 0.0 0.0 0.8 1.1
GY 13.0 23.3 3.8 10.9 7.0 24.6 13.4 18.7

K7 0.6 1.1 0.4 1.1 5.8 20.4 13.4 18.7

TP8 0.4 0.7 0.8 2.3 0.0 0.0 0.2 0.3
TZ9 35.6 63.8 24.8 71.3 10.4 36.6 24.0 334

TZ(K)10 2.2 3.9 2.4 6.9 1.0 35 0.0 0.0
Total 55.8 100.0 34.8 100.0 28.4 100.0 71.8 100.0

ILTS = Lower Third of the Slope, ZUTS = Upper Third of the Slope, 3absolute, 4relative,

6 8 9 0
5E=edaphic, GY=weed, 7K=accompanying species, TP=natural pioneer, TZ=natural with disturbance tolerance, I TZ(K)= natural
species with disturbance tolerance (accompany) TABLE 3. Distribution of the species with different nature conservation value
categories (T'VK) on the Nemesgulacs and Koveskal area (Kali Basin), Hungary
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Festuca rubra was the only represented edaphic species (in one quadrate). Coverage of natural species with disturbance tolerance was
moderately decreasing. Low forage value was caused by the lack of valuable Poaceae and pulses species. There was a low total cover
with 51.8%. Horses ate up the valuable plant species. Negative effects, such as trampling was also observed on the pasture. Horses have
selective foraging. Based on the species composition this area is not suitable for horse pasture but it could be more effectively used for
sheep pasture. The species composition and laboratory analyses proved the negative effects of the lack of nutrients. Nutrient supply
could be improved by spreading mature manure. Solidago has a very high proportion, needs handling.

Evaluation of grazed land of the Koveskal site (Kali Basin)

There were differences between the plant species of the pasture and the control area. One of the main differences between the pasture
and the control area is the strong dominance of drought tolerant species on the control area. Both areas had the representatives of
species with nitrogen demand from sterile to hipertroph production sites. Pasture has a very high proportion of the species indicating
nutrient rich environment that can be probably explained by overgrazing. Both control and pasture areas has the highest cover

of natural species with disturbance tolerance. The biggest difference in nature conservation value categories was the decrease of
association composing species on the pasture because Poa angustifolia (the most valuable for foraging in the association) was eaten up
by the horses. The lack of the cover cause increase in weed species. On the pasture there is the biggest coverage of the natural species
with disturbance tolerance. Natural competitors were missing from the association. Overgrazing and improper grazing method caused
very low plant cover on the pasture. Prunus spinosa, Rosa canina and Rubus caesius indicate strong increase of shrub coverage on

the control area. Their cover reaches 10% on the control while on the pasture they are not represented. Coverage of Poacea species

is double on the control area compared to the pasture. Species composition of the pasture has changed significantly, grazing caused
decrease in its production.

Pedological evaluation of the Gomorsz619s site (Putnok Hills)

In the G6morsz616s area we compared the basic laboratory parameters (Table 4.) of an arable land (corn) with a dry meadow (situated
on the same slope). The differences in the laboratory data suggest that there were intensive farming under the area where there was
meadow in the last few years. The differences in the AL-P205-content of the upper and lower third of the slopes are great both on the
arable land and on the meadow as well.

CaCO3 AL-P205 AL-K20 SOM
Surface cover Slope pHKCI pHH20

% (mg*kg-1) (mg*kg-1) (%)

LFH1 6,68 7,78 21,3 140,84 463,99 2,33

Arable land

LAH2 6,81 7,77 7,8 166,36 558,55 3,16

LFH 6,71 7,33 19,3 110,14 483 3,91

Meadow

LAH 6,63 7,16 9,7 181,6 532,2 4,45

| )
LFH = upper third of the slope, LAH = lower third of the slope, SOM = soil organic matter TABLE 4. Laboratory data of topsoil in
GOmorsz6l6s

Pedological evaluation of the Alsdszuha site (Putnok Hills)

In the Alsoszuha area we compared the basic laboratory parameters of an arable land (corn) with abandoned lands (12 and 30 years
ago, respectively). Abandoned lands are mostly covered by grass and functioning as meadows now. As it can be seen in Table 5., there
are differences in the distribution of the examined soil parameters.

AL-P205 AL-K20 SOM3
Surface cover Slope pHKCI pHH20
(mg*kg-1) (mg*kg-1) (%)
LFH1 5,41 6,50 32,41 162,68 2,55
Arable land

LAH2 5,96 6,70 90,07 184,35 3,28
Abandoned (for 12 LFH 5,32 6,30 28,67 141,86 3,01
years) LAH 5,25 6,16 20,85 118,72 2,37
Abandoned (for 30 LFH 6,47 6,85 66,59 166,23 2,5
years) LAH 5,70 6,37 19,58 188,04 2,86

1 2 3
LFH = upper third of the slope, LAH = lower third of the slope, SOM = soil organic matter TABLE 5. Laboratory data of topsoil in
Alsoszuha
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On the arable land, there are two-three times differences in the nutrient content and soil organic matter content of the lower and
upper slope thirds. Differences smooth when we go to the abandoned arable land, used as pasture for 12 years. In this case we found
higher soil organic matter and phosphorous content of the upper third of the slope that can not be explained only by the soil forming
effects of the grassland but there must have been manuring of the grazing animals as well. There are similar, extreme results in case

of the 30-years-old pasture where phosphorous content is more than triple on the upper third compared to the lower third. In case of
intensive farming or simply arable land use, thanks to the higher slope angle, the “normal” way of nutrient distribution is that there are
nutrient concentration at the bottom of the slope (lower slope third) caused by the combined effects of intensive soil water erosion and
soil tillage erosion. In case of the abandoned farm, it is vice versa.

CONCLUSIONS

Basic pedological and botanical field studies and basic soil laboratory analysis can prove the difference in the nutrient status and the
soil erosion state of the lands used with different intensities. Further biodiversity analysis and plant content analysis could prove the
positive effects of low input farming.
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ABSTRACT

This experiment was conducted to examine the effect of commercial organic and mineral fertilizers and different mulches
(transparent, black and gray) on the yield (early and total yield) and quality (TSSC% and pH) of melon and watermelon under low-
tunnel for two-year period. There was not statistically difference between organic and mineral fertilizing on yield. But, TSSC% was
found higher in organic fertilizing, and mulches increased yield and TSSC% compared to control, significantly. The highest early and
total yield were obtained from mineral fertilizing and TSSC% value was higher in organic fertilizing combination of black mulch in
melon and watermelon.

Key words : Organic farming, protected cultivation, watermelon, melon.

INTRODUCTION

Mineral fertilizing has not been effective on soil sustainability on a long-term basis. Because of it causes to soil degeneration (decline
in organic matter content, higher pH, physical degradation) and environment deterioration (erosion) [1]. Healthy soil is a main
component of sustainability; that is, a healthy soil will produce healthy crop plants that have optimum vigour and are less susceptible
to pests. Soil health depends on using cover crops, traditional or commercial fertilizer, reducing tillage, avoiding traffic on wet soils,
and maintaining soil cover with plants and/or mulches.

Organic fertilizers are more profitable in environment protection and soil sustainability, and it is used in traditional agricultural
production for a long time. But, they have some negative and detrimental influences based on concerns about production quality
(quality of raw vegetables), contamination (hormones, antibiotics, pesticides, disease organisms etc.), soil fertility imbalances (usage of
excessive levels, large amounts of nitrogen and salts), weed problems (containing weed seed) and pollution hazards (manure eroding
or leaching into ground or surface waters) [2]. Therefore, commercial organic fertilizers (concentrate liquid or solid) should be more
beneficial and practical on soil sustainability in both of current and future sustainable agriculture.

MATERIALS AND METHODS

The experiment was carried out in the growing seasons of 2007 and 2008 at the Bafra plain, Samsun, Turkey. Four melon cultivars and
two watermelon cultivars were used with different coloured mulch treatments under transparent plastic low-tunnel. Crop rotation
system was applied in experimental area (melon, tomato, head cabbage, watermelon). Organic and conventional areas were isolated by
distance of 30 m to prevent any probable pesticide or fertilizer contamination from conventional areas. Organic and mineral fertilizing
(Table 1) were programmed accordance with the analysis of the soil. The N-P-K ratio was considered 13- 4-16 kgda' and 17-14-20
kgda! for melon and watermelon [3], respectively.

Plants were protected with certified commercial organic insecticide (Azadirachtin- NeemAzal) and fungicide (Copper sulphate

- Labicuper) in organic plots, regularly. Decis (Deltamethrin) and Aliette (Fosetyl-Al) were used as insecticide and fungicide in
conventional plots, respectively. Weeds were controlled through manual hoeing and hand pulling as the melon and watermelon vines
spread and covered the plots to thus suppress weed growth.

Table 1. Chemical composition of the commercial organic and mineral fertilizer

Organic Fertilizers Mineral Fertilizers
Ormin-K MOG Biofarm AS PS MAP
Source Vegetal Vegetal Vegetal+Cattle (NH,) ,SO, K SO, NH, H PO,
pH 6.6 6.3 6.6 4.8 6.0 4.6
N (%) - 3.91 35 21.0 B 11.0
P.O_(%) - - 3.0 - - 52.0
K,0 (%) 30.0 5.4 3.0 - 50.0 -
S (%) - - - 24.0 18.0 -
0S (%) 5.0 35.0 65.0 B B B

OS: Organic Substance; AS: Ammonium Sulphate ; PS: Potassium Sulphate; MAP: Mono Ammonium Phosphate
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RESULTS
Early and Total Yield (kg/m?)

Early and total yield were not influenced from organic and mineral fertilizing, statistically. Mulch applications gave the higher early and total yield than
control in melon and watermelon. In melon, early an total yield was increased with mulch applications about 53-90% and 37-63% in organic and 59-
100% and 35-59% in conventional areas. Early and total yield was found higher in mineral fertilizing and black mulch combinations by 2.63 and 5.39
kg/m? in Anzer F , respectively (Figure 1 and 2).
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Figure 1. Early yield of melons (kg/m?).
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Figure 2. Total yield of melons (kg/m?).

Early an total yield was increased with mulch applications about 16-38% and 14-30% in organic and 18-39% and 20-32% in conventional areas, in
watermelon. Farao F gave the higher early and total yield in mineral fertilizing and black mulch combinations by 7.48 and 11.03 kg/m?, respectively
(Figure 3 and 4).
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Figure 3. Early yield of watermelon (kg/m?).
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Figure 4. Total yield of watermelons (kg/m?).

Total Soluble Solid Contents (TSSC%) and pH

TSSC% values were influenced from organic and mineral fertilizing, and mulch applications, significantly. Organic and mineral fertilizing, and
mulch applications were not effective on pH. Organic fertilizing and mulch applications gave the high TSSC% than control and mineral fertilizing
both in melon and watermelon. In general, TSSC% was determined 8.5% and 10.1% in organic and 8.2% and 9.3% in conventional areas for melon
and watermelon, respectively. TSSC% was increased with mulch applications about 15-23% in organic and 8-20% in conventional areas. The highest
TSSC% was found in organic fertilizing + black mulch by 9.2 for melon (Sega F) and 10.8 for watermelon (Farao F ). pH values were changed 6.2-6.4
in melon and 6.4-6.7 in watermelon (Figure 5 and 6).
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Figure 5. TSSC of melons (%).
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Figure 6. TSSC of watermelons (%).
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DISCUSSION

The effect of commercial organic and mineral fertilizers on the early and total yield was found to be non-significant, statistically, and both organic and
mineral fertilizers had similar effects. But conventional areas were found a little bit productive than organic areas. Similar result was found in melon
[4]. On the other hand, fruit yields (kg/plant) were significantly higher in inorganic substrates compared with in the organic substrates in melon [5].
Watermelon and melon grown under protected organic conditions produce greater total and marketable yields than those grown under protected
conventional systems, also [6].

Mulch applications (transparent, black and gray) enhanced early and total yield (early and total yield) in melon and watermelon, also. Protected
cultivation (greenhouses, tunnels and mulches) is one of the effective method of intensive production of melon and watermelon [7] [8]. TSSC%
contents were found significantly higher in organic fertilizing areas and pH was not influenced from applications. Faria et al. [9] obtained high soluble
solid content values with the application of organic matter in melon.

Many researcher were proposed different results because of organic production is the mostly depending culture conditions (climate and region,
open or protected cultivation, origin and amount of organic fertilizer, soil type) and cultivars (resistance and/or tolerance to disease, insect and weed
pressure, adaptation ability of local conditions). Therefore, determination of cultivars performances under various culture conditions is necessary to
comparable high yield and quality in organically grown melon and watermelon.

Finally, commercial organic fertilizer were found profitable and convenient as mineral fertilizer in melon and watermelon growing combined with
mulch and plastic tunnel applications.
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ABSTRACT

The codling moth (Cydia pomonella) is a common fruit pest of pome and stone fruits worldwide [1]. Nowadays, mostly chemical
pesticides are used to control its population and therefore in organic orchards this pest is a serious problem. Recently, a biocontrol
product MADEX® has been developed. It contains a naturally occurring granulovirus that infects the digestive organs of the larvae [2].
The suitability of most biological control agents depends greatly on local environmental conditions and pest populations.

Therefore, we conducted a pilot study to test the effect of MADEX® on an Estonian codling moth population. The experiment was
conducted in an organic orchard established in 2002 with a mix of apple tree varieties. Half of the trees were treated twice with 0.1%
MADEX" solution and other half was untreated. The damage of codling moth was estimated as percentage of attacked fruits on
dropped fruits twice in July and on all apples at the harvest. At the first estimation of dropped apples, there was no difference between
treatments and almost 35% of apples were attacked.

One week later the damage of treated apples decreased to 14% whereas still 32% of apples from control trees were damaged. At the
harvest there were more than two times more damages on untreated apple trees (19.7% attacked) compared to the treated ones (8.8%
of apples attacked). These results show that MADEX® could be a promising biocontrol product to diminish the codling moth damages
in Estonia. However, more studies are needed to test its effectiveness.
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INTRODUCTION

Codling moth (Cydia pomonella) is a common fruit pest of pome and stone fruits in temperate fruit-growing regions [1]; decreasing
considerably the apple fruit yield [3]. In conventional orchards mostly synthetic pesticides are used to control the population of this
pest. In organic orchards, however, there are very few possibilities to control this insect pest and therefore its damages are problematic.

The extensive use of broad-spectrum pesticides leads to the development of insecticide resistance and has negative environmental
effects. Moreover, they are harmful to non-target insects and beneficial organisms, including the natural enemies of codling moth.
Effective alternatives to non-selective synthetic insecticides are biocontrol products.

One effective biocontrol product against codling moth is MADEX?®, which contains a naturally occurring granulovirus that infects
the digestive organs of the larvae. This virus is shown to be a very efficient biocontrol agent since it kills the pest within 3-7 days,
depending on the dose [2].

Since the suitability of most biological control agents depends greatly on local environmental conditions and pest populations, it is
very important to test its suitability in every region. Therefore, the aim of this pilot study was to test the effect of MADEX® on Estonian
codling moth population.

MATERIAL AND METHODS

The experiment was conducted in an organic apple orchard in Southern-Estonia. The orchard was established in 2002 with a mix of
local apple tree varieties. On June 22 and July 6, 2009, half of the trees were treated with 0.1% MADEX?" solution and other half was
untreated. The damage of codling moth was estimated as a percentage of attacked fruits on dropped apples on July 6 and 14 and on all
apples at the harvest on September 16.

RESULTS AND DISCUSSION

At the first estimation there was no difference between treated and untreated trees and almost 35% of dropped apples were damaged.
The lack of positive effect of MADEX" at this assessment time could be due to short time after treatment. Although the studies show
that the larvae are killed within a week, the time the pest enters the apple fruit must have been before the treatment. Indeed, the
positive effect of granolovirus appeared on the assessment one week later, when the treated trees had approximately two times less
damaged apples whereas the damage rate of apples from control trees remained the same as before.

At the harvest, there were again over two times more damages on untreated apples compared to the treated ones but this time the
percentage of the damaged fruits was much lower (Figure 1). These results show that MADEX" could be a promising biocontrol
product to diminish the codling moth damages in Estonia and it could be recommended to use in the organic apple orchards.
However, more studies are needed to test if its effectiveness is constant over years.
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ABSTRACT

Zea mays is one of the most important food sources for human and cultivated in most countries. One subject that ignored is
micronutrient elements efficiency in different soil conditions. For decreasing usage of chemical fertilizers in organic crop production
and increasing micro nutrient elements rate and compensate element deficient in human life and for studying micro elements
different application methods on corn a factorial experiment based on randomized complete block design with three replications was
conducted during growing season of 2008 at Islamic Azad University, Tabriz Branch, agricultural research station. Treatments were
six levels of micronutrients (control, ZnSO4, MnSO4, H3BO3 and complete micronutrients) as the first factor and three forms of
application (soil, foliar application and spraying the kernels) as the second one. Results showed that foliar application was useful more
than other application in growth and yield of corn. Complete and mix fertilizers by foliar application increased Boron concentration
in corn kernel. Foliar application increased ZnSO4 concentration in kernels. Micro fertilizers application increased quality and
quantity in corn. By foliar application of mix microelements Boron rate in kernel increased to 13.91 ppm that was approximately 74.96
more than the control treatment. FeSo4 and mixed fertilizers foliar application caused increasing equal 5.5% Fe and 24.52% MnSo4
in corn kernel more than control treatment. Micro fertilizers and foliar application was best method for increasing micro nutrient
elements concentration in kernel and decreased human body microelements deficient.

Key words: Corn, Micro fertilizers, different Methods, nutrient concentrations in kernel.

INTRODUCTION

Corn, the most important sources of human food comes in a wide range of agricultural land is being cultivated in the world. This
plant, however, production performance, nutrient needs are high to. But sometimes even with the use of nutrients to the conventional
methods resulting potential function because despite the micro-nutrients to less macro nutrients plants need. Is due to their role

in plant physiology at least according to the severity of the macro nutrients could affect growth and function may affect crops. But
despite the importance of its role around the world often has been ignored. One of the issues that most often been exposed, nutrient
efficiency of a variety of micro earth. Corn after germination to nutrient needs is high and any deficiency, plant growth and yield will
reduce. Due to a small root system in the early stages of growth nutrients should be placed in the vicinity of seed (5). Macro and
micro nutrients for plant nutrition are essential (2).

But why did the farms, along with low fertilizer use, the macro and micro nutrients are discharged from the soil (1). Methods now
the most important micro-nutrients in the world are soil application methods. But this method has disadvantages (6). For example,
because the amount used is very low micro-elements uniform application of fertilizer to the soil micro consumption is very hard (7).
Nutrients absorbed by the root and shoot part. (9). But the amount of food absorbed by plants from the soil may not be enough (8).
Therefore Modified Micro nutrient deficiency due to low performance of these elements in soil requires large amounts of fertilizers
used in soil 3,8). Therefore, depending on the vironment of farmers in different ways other use. Application methods for food, are
foliar application, Seed coat with micro nutrients are better way (8). Because of lower amounts of fertilizers are required, easy to apply
and nutrients in the seedling and the production is stronger seedling growth and that cause offer better seedling (8)

MATERIALS AND METHODS

To evaluate the effect of different methods on some traits of Zea mays L.cv. Jeta an experiment was in Tabriz 2008 and based on

a factorial randomized complete block design with three replications was conducted. Treatments were six type of micronutrients
(control, ZnSO,, MnSO,, H,BO,, FeSO, and complete micronutrients) and three methods of application (soil application, seed coating
and foliar application). The results showed that the effect of different fertilizers and methods of various micro applications, yield

in connection with the 1% level was significant. Soil samples from two 4 point field profile produced according to the Soil science
laboratories were sent, in May of 2008 provided land and complementary operations took the stack. Each experiment included 4 row
plots were planting distance between rows 60 cm distance on seed rows and 20 cm planting depth was equal to 4 cm. Percent of micro
elements in fertilizers in Table 2 is shown, also equal mixture of the other fertilizer supply and fertilizer mixture as the assembly was
used. Rate used in this study used earth and to 30 kg ha and foliar application in concentrations of 5 thousand was considered (4, 10).
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Harvesting operations in September separate plots for each was done. Elements concentration in seed research institute laboratory
analysis of plant was measured. Analyze variance based on the basic factorial experiment design was a randomized complete block
and Comparative Study of factors Duncan Test 5 percent level was used. Statistical Analysis of variance calculations include mean and
Comparative Study using statistical program MSTATC and drawing diagrams by using Excel software was done.

RESULTS
Boron amount of the seed

Foliar application of fertilizer’s most compact Micro contains all the significant increase in the amount of food this element has been
seed. But among other methods application control were not significantly difference with the exception of fertilizer to the seed coat
that ear due to the amount of food zero element, respectively (Figure 1).
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Figurel: effect of different fertilizers on Boron concentration in Seed

Amount of iron in seeds

Foliar application of iron fertilizer and complete micro fertilizer increases the amount Micro element iron in the tissues. Other
treatments except the method complete micro fertilizer s oil application increased tissue iron element have been seed (Figure 2).
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Figure2: effect of different fertilizers on FeSO4 concentration in Seed
Amount of seed Mn

Foliar application of mixture fertilizer in the most influence on the increased manganese in the tissues which unlike the results
in tissue concentrations of this element has. Due to the increased attendance next effective manganese foliar and soil application
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complete fertilizer and Mn foliar application of seeds, respectively, But unlike other results to other treatments treatment by seed coat
with a mixture of seeds and fertilizer had not significant difference by control and decrease in manganese in seeds (Figure 3).
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Figure3: effect of different fertilizers on MnSO4 concentration in Seed

RATE ZINC ON THE SEED

Such amount on the leaves, foliar application had most effect on the increase in the tissue .Between other treatments only complete
and mixture fertilizer by foliar application and seed coating with a complete fertilizer caused significant increase in the seed. Among
other treatments with no significant difference was observed in control (Figure 4).
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Figure4: effect of different fertilizers on ZnSO4 concentration in Seed
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ABSTRACT

The case study is presenting a successful story of development of eco and rural tourism in the area of Monospitovsko Blato.

The Monospitovsko Blato is a swamp ecosystem in the Municipality of Bosilovo, Republic of Macedonia. The ecosystem is used

for centuries from the local population for fishing, hunting and collecting medical plants. The current situation in the area of
Monospitovsko Blato had shown that the usual income of the local population coming from the cultivation of horticultural crops is
not satisfactory, so there is need for new and alternative sources of income. Their interest was the area to be developed in sustainable
way which will attract visitor with different interests to the site. Since the site is placed in geographical position that has great
potential for eco/rural tourism development, different activities were undertaken to develop and promote eco and rural tourism in the
area of Monospitovsko Blato.

Key words: Monospitovsko Blato, swamp, Nature Monument, biodiversity, tourist site

INTRODUCTION

Despite the fact that Republic of Macedonia has three national parks, it is rich in mountains, springs and rivers, flora and fauna,

the rural and ecotourism are undeveloped and the potential of natural beauties and rural areas is underestimated. This case study

is presenting a successful story of development of eco and rural tourism in the area of Monospitovsko Blato as part of the project
Development of eco/rural tourism in Municipality of Bosilovo, financed from the Neighbourhood Programme between Bulgaria and
Macedonia, Grant scheme for Nature Protection, Valorisation of Cultural Heritage and Cooperation among Public Institutions at
Regional/Local Level. The project activities were carried out from March 2007 to March 2008, where the Municipality of Bosilovo was
the implementation body and Municipality of Garmen was project partner.

RESULTS AND DISCUSSION

The Monospitovsko Blato covers area of 400 ha and it is situated in the South-East Planning Region of Republic of Macedonia in the
vicinity of village Monospitovo and it is under administration of Municipality of Bosilovo (Figure 1). The swamp is in the nearest
vicinity of Koleshinski and Smolarski Waterfalls, the thermal springs Banja Bansko, 10 km from Strumica as the biggest town in

the region and about 20 km from the Bulgarian border. The location of the swamp is giving good geographical predisposition to be
developed in eco/rural tourist site.
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In 1987 it was proclaimed as Nature Monument because it is the only location in the country where the royal fern Osmunda regalis
is growing. In the Biodiversity Strategy and Action Plan of Republic of Macedonia form 2004, revitalization, traditional utilization of
biodiversity and development of ecotourism for Monospitovsko Blato were recommended and foreseen [1] [4].

Approximately 9000 citizens are living and working in the nearest environment of the swamp. There is long tradition of collection of
reed from the swamp, used for weaving ragcarpets locally called rogozini. The Monospitovsko Blato is very known hunting site. The

hunting is very traditional; the hunters are making reed cottages (cheki) where they are waiting for the birds. Although reduced, the

fishing is still performed in traditional way with kind of a handmade canoe (shayka) and handmade harpoons (sapkani) [4].

Taking into account all above-mentioned facts, Municipality of Bosilovo undertook first steps for sustainable development of
Municipality of Bosilovo through development of eco and rural tourism in the area of Monospitovsko Blato. The objective of the
action was reached with several activities: training in folklore and traditions; training in handcrafts; training for capacity building

of local institutions involved in cultural and environmental management; youth camp for environmental and cultural issues; theatre
show with traditional and folklore motifs; research of biodiversity, publication of monograph, multimedia CD and brochure about the
Monospitovsko Blato; public forum Sustainable development of eco/rural tourism in Municipality of Bosilovo and micro region of
Strumica; construction of 3 km access road from village Monospitovo to Monospitovsko Blato; construction of 1 km wooden pathway,
7 wooden cottages and 2 birdwatcher towers inside the swamp which are used for walks, hunting and they contribute to the specific
landscape beauty (Figure 2) [2].

Figure 2. Monospitovsko Blato landscape with wooden cottage, pathways and watchtower.

The biodiversity of the swamp is moderately reported in [2], but the monograph Monospitovsko Blato. Last marsh in Macedonia [4]
is first detailed ecological and biodiversity report of the Monospitovsko Blato. Six different types of biotopes are described: marsh,
swamp, wet meadows, forests, fragments of bogs and agricultural fields.

CONCLUSIONS

The described activities that were undertaken within the grant were the first and initial steps towards development of eco and rural
tourism in Monospitovsko Blato. This initiative shall be further developed with establishment of action and management plan for eco/
rural tourism in the area of Monospitovsko Blato and strong connection between local population and entrepreneurship.
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ABSTRACT

Production of Oyster mushroom in the Republic of Macedonia in controlled conditions records significant improvement, mainly due
to the new approach in growing technology. In this sense, organic production of oyster mushroom strongly depends on bio control.
According to the basic principles of organic production there is absolute absence of any synthesized pesticide in the production
process. This requires use of certified inputs used prior and after the mycelium inoculation. Neither of the inputs should be under
influence of synthetic pesticide.

STUDY AREA

After the substrate preparation phase is over, it is time to insert the mycelium onto the soaked and properly cooled substrate. Average
water content should be around 75-85% of water, and the temperature around 22 °C. The bags containing straw and the mycelium

are stored in a room with temperature between 22-25 °C, and they stay there for a period of 3 weeks. In this period the mycelium
spreads through the straw, and by the end of this period the bag, which in the beginning was yellow in color, almost turns into white.
At the 21st day small colonies of mushrooms begin to emerge around the holes, previously punched on the bags. at this phase, proper
ventilation and room temperature of 18-22 °C is imminent. On the other hand, the ventilation system should keep the room ventilated
good enough trying to avoid high-wind flow, as it will dry the mushrooms. In opposite, due to higher CO, concentration instead of
having nice, round and big fruits, fruits will be deteriorated in form, and small in size. Light has own part too. Too little and the form
of the fruit would look like cauliflower. Too much, the specific grey color would will turn to cream. In Macedonia growers usually
keep the bags for harvesting up to 3 times (around 40 days). The first pick contributes to 60% of full yield weight, and the rest remains
to the latter two picks respectively. Vast majority of the mushrooms are sold as fresh.

CONCLUSION

Organic production of Oyster mushroom in Macedonia is in its first steps. Using government subsidies for organic agriculture it could
become a production crop to be practiced and used by both rural and urban population. Baring in mind its nutritional values and full
absence of synthesized pesticide residues it presents a niche product for hotels & restaurants in Macedonian resorts.

Tanks, cages and cranes used in the Bags in chamber after mycelium Manipulation table (on the right) and
soaking and pasteurization process innoculation compressing unit (left)

Bags in growing areas
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ABSTRACT

The integrated pest control is a concept which provides environment protection and it is represented by the fact that it does not
envisage to maintain at level 0 the pest and disease infestation; it rather accepts their presence in crops up to a certain accepted level,
named economic injury threshold, which represents the limit from which the losses due to the infestation become important from the
economic point of view.

Another element is to use compatible control measures, with a synergic effect, i.e. with an enhanced effect when they are associated
compared to their single use. The methods applied in the integrated control are the following: physical-mechanical, genetic, phyto-
sanitary hygiene, crop management, biological and chemical therapy.

In the present paper we present a statistical study on the integration of integrated pest control principles and actions with the
environmental principles in the case of twenty small and medium-sized farms from the county Ilfov in Romania .

Keywords: integrated pest control, sustainable soil management, phyto-pathogens infestation level (IL), numerical density (ND.

INTRODUCTION

Our studies were performed under the national research project CEEX no. 56/2008 on the theme: "Modeling the response of
agricultural holdings to the integration of economic and environmental principles through the sustainable management of soil
resources’, regarding the integration of economic and environmental principles and actions and the development of certain scenarios
on the sustainable soil management.

The integrated control concept was introduced in 1956 by B. Bartlett and in 1959 by Stern, considering it a new crop protection
concept, which should take into consideration environment protection. The rational organization of the integrated crop control
strategy needs to reveal the infestation level (IL) and the numerical density (ND) of the populations of harmful and useful organisms,
in order to establish the treatments to be applied.

The methods applied in the integrated control are the following: physical-mechanical, genetic, phyto-sanitary hygiene, crop
management, biological and chemical therapy.

The crop management measures, by their correct application, can maintain the infestation with phytopathogenic agents below the
economic injury threshold (EIT), also contributing to chemical pollution prevention. The main crop management measures are the
following: selection and preparation of soil for crops; soil structure improvement works; destruction of second growth plants; crop
rotation; rational fertilization; selection of planting stock; plantation period and depth; plant density; maintenance works; irrigation
scheme and harvesting period.

The effect of this set of measures is the modification of the ecologic conditions that favors the plants and is less favourable for
phytopathogens development.

The decision on the application of a certain chemical treatment should be well considered, under all its aspects, while always having in
view Hippocrates statement: “primum non nocere” (“first of all, not to do any harm”).

MATERIAL AND METHOD

In the present paper we present a few results of the study on the integration of integrated pest control principles and actions with

the environmental principles and actions in the case of small and medium-sized farms from the county Ilfov. The analysis of the
implementation possibilities of the integrated pest control methods in the soil management was based upon the information resulted
from the processing of the validated questionnaires applied to 20 agricultural units from the county Ilfov.
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The necessary data for the characterization of the “agricultural holding” system, of the production technologies and soil management
quality were centralized and investigated on the basis of several criteria: cultivated land area, production structure, land area under
organic re-conversion, organically certified land area, cropping system (extensive, intensive), conventional agricultural practices, crop
rotation, crop protection systems and methods, minimum soil conservation methods, use of chemical and organic fertilizers, waste
storage facilities and treatment application techniques. On the basis of these data, the management system will be characterized and a
series of scenarios will be developed with regard to the farm response to the integration of economic and environmental principles in
the sustainable soil management.

RESULTS AND DISCUSSIONS

According to the production structure, the investigated agricultural holdings were divided into three great categories: 11 crop farms,
one animal farm and 8 mixed farms (Figurel). Out of total investigated farms, 12 farms belong to physical entities and 8 farms are
legal entities.
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Figurel. Activity profile of the investigated farms

The arable area operated under these farms totals 5739.23 ha. Out of this area, about. 96.73%, i.e. 5552 ha, belong to the 8 legal entity
farms, being represented by mixed (crop and animal) farms (Figure 2).

B physical entities
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Figure 2. Distribution of arable area by the legal status of farms

With regard to the agricultural production methods that are used, out of the total number of investigated farms, only 4 farms were
under organic reconversion (1 physical entity +3 legal entities), the remaining 16 farms using conventional practices.

The analysis of data referring to the agricultural practices used on these farms reveals that 94.62% of the total area was tilled with
plough or disk, while disk harrowing was applied on 81.73% of total land. For weed and pest control, mainly chemical and mechanical
methods were used (Figure 3).
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Figure 3. Different shares of weed and pest control methods

The high percentage of chemical control methods can be explained by the economic efficiency induced by the fast and maximum
effect of the chemical substances applied.

With regard to the fertilization methods applied, on about 73% of total arable area chemical fertilizers were applied, 13% were
fertilized with chemical and organic fertilizers, while only organic fertilizers were applied on only 1.8 ha, which represent 0.035 of
total arable land under study (Figure 4). Half of the investigated farmers apply nitrogen fertilizers twice a year, the remaining farms
only once a year. Only two agricultural holdings buy manure, about 50 tons each year. This is spread directly in the field under solid
form.
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Figure 4. Situation on land where chemical and organic fertilizers are applied

It is worth noticing that when questioned on the decision on which the application of chemical or organic fertilizers was based, only 2
farms decide on the basis of soil analyses, 7 farms respect the farm fertilization plans, in 2 cases the information from the consultancy
services is taken into consideration, one farm takes into consideration the information from the chemical plants, while in 17 cases the
decision is made according to farmers’ own experience.

In relation to the integrated pest control methods, the centralization of the data collected in the field reveal that out of the total arable
land area, i.e. 5739.23 ha, the chemical control methods were applied on 2383.98 ha, which accounts for 41.54%. The pest resistant
varieties were cultivated on 2331.8 ha, i.e. on about 40.63% of total arable land. The biotech methods were applied on 13.33% of the
total arable area of farms. No data were reported for the biological and cultural control methods (Figure 5).
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Figure 5. Share of integrated pest control methods

With regard to crop rotation, it can be noticed that on 19 farms from total investigated farms, this beneficial practice is used. The land
areas under crop rotation totaled 5097.53 ha, which represents about 88.82% of total arable land. The average number of crops under
crop rotation was 5-6 crops on the large-sized farms and 2-3 crops in the case of small-sized farms, with an average period of crop
rotation ranging from 2 to 5 years.

With regard to the crop protection measures, out of the total arable land of 5739.23 ha / total farms, on 82.98 ha weed control was
performed manually (weeding), while the mechanical method was applied on 1923.73 ha.

In order to reduce the number of predators or parasites, no biological methods were used, only chemical methods. The preventive
chemical methods against insects and weed development were used on 2849.5 ha, while the curative chemical methods were used on
2394 ha out of total arable land (Figure 6).

B Plants protection % of land

8 8 &8 &

physics mecanic  biologic ch.preventive  ch.curative

Figure 6. Situation of crop protection methods applied

The pesticides were applied by a sprayer on an area of 4046.88 ha and the treatments by air were applied on 1410 ha of the total arable
land.

To the questions referring to the decision basis for the application of treatments, the answers were the following: 3 for the treatment
schemes; 3 for consultancy services; 2 for mass-media forecasts; 7 for consultancy from the part of pesticide suppliers; 2 for decision-
making only when the economic injury threshold was reached; 17 for farmers’ own experience.
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OUTLOOK

- The overall analysis of the agricultural practices used on the investigated farms in the county Ilfov proves that in most cases, the
management of soil resources on organic principles basis is rather deficient. The organic fertilization and the mechanical weed
control are applied on quite small areas compared to the chemical treatments, even in the case of the 4 farms that are under organic
conversion.

- The excessive application of the chemical fertilizers (2-3 times per year), in the absence of an evidence on soil treatments and
analysis, may result in a series of future problems related to soil pollution, water pollution and even the pollution of agricultural
products.

- The use of large amounts of pesticides each year are harmful for the fauna and flora on the respective areas, generating great health
risks both for people and for animals. They may even induce cancer risk when their toxic, remanent and non-biodegradable effect is
not taken into consideration.

- In order to reduce the hazardous effects of the chemical treatments the following recommendations should be followed: use of

low toxicity fungicides; application in the right doses; diminution of the number of treatments; application of treatments only on
warning; use of selected products and of those with low remanence; use of complex products; handling of chemicals and application of
treatments only by authorized staff.

- Consequently, the integrated control strategy should take into consideration its intrinsic objectives, the main elements of the
integrated control and the right choice of the most efficient and non-polluting methods.

- The implementation measures of the integrated pest control methods in the sustainable soil management are the following:
1. permanent knowledge of the phyto-sanitary condition of crops and the establishment of the key-diseases specific for each crop;

2.  establishment of the economic injury threshold (EIT - critical limit of infestation), i.e. of the level from which the value of losses
exceeds the control treatment costs. EIT has different values according to: biology of pathogen agent (virulence, spread speed);
biological value of crop; commercial value of crop;

3. protection and stimulation of useful flora and fauna;
4.  use of non-chemical means for disease control (crop management techniques, biological means);

5.  use of chemical control only when the case, i.e. only at warning - in this case it is recommended to use selected products that
destroy specific pathogens and are not harmful to the useful flora and fauna;

6. avoiding the chemical substances with high remanence and use of minimum recommended doses;
7. implementation of modern techniques of chemicals application (eg. electrostatic application);

8. development and use of new pest and disease resistant hybrids.
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ABSTRACT

Organic beekeeping has become very important and developing sector in Turkey’s beekeeping recently. Enforcements of organic
honey (flower honey and honeydewhoney) production has started to increase in 1985 for producing high quality, healthy and non-
residiual bee products. Besides that conventional beekeepers in Turkey aim to produce highly qualified honey.

Organic honey production has certificated and controlled practices without artificial nutrition and pest applications in natural flora. In
Turkey there are 93 organic beekeepers who have 11207 organic beehives and they produce organic honey. App. 70% of organic honey
production is supplied from Mugla, also 16% of this production from Izmir. In 2008, conventional and organic honey production of
Turkey were 81364 and 181 tonnes, respectively.

The aim of this study is to discuss production and marketing of organic and conventional honey in Turkey with the other countries
as comparative. The marketing channels for honey and the other bee products have been discussed and marketing margins have
been examined. The original sample that the data collected from organic and conventional beekeepers in Kemalpasa Cambel village
of Izmir province have been discussed. Further, the production and marketing problems and solutions for organic and conventional
beekeeping have been given at the level of province and national.

Key words: Organic and conventional honey production, economic analysis, profitability, honey marketing, distributions channels.

INTRODUCTION

Honey and other bee products are included in the fast growing products group in the world. Many problems from production to
marketing may be faced in the beekeeping activity whose importance increases in rural development and among animal husbandry
enterprises. According to the data of 2008; honey production is 83,164 tons and beeswax production is 4,539 tons [11].

The organic beekeeping which aims the production of more healthy and qualified honey in Turkey has begun recently. The organic
honey production is still very limited being 181 tons in 2008. Desired level has not been attained both in conventional and organic
honey export. However Turkey will take a counted place among countries on condition that beekeepers are trained about both
certificated organic honey production and inresidual, reliable and qualified conventional honey production, the importance of “clean”
honey production in the sense of social health is put forward, the price difference paid for organic honey is made more desirable,
those who deal with conventional beekeeping produce more qualified and reliable honey consciously [3]. From this point of view
marketing margins are observed in the study by putting forward the developments in organic and conventional honey production
and marketing structure in Turkey. In the national basis and in the scope of research carried out in Izmir production and marketing
problems are considered and some kind of solutions is offered.

DEVELOPMENTS IN ORGANIC AND CONVENTIONAL HONEY PRODUCTION OF TURKEY

The total 1.3 million tons honey production in the world, 6.12% is produced by Turkey in the average of 2005-2007 period [15].
Turkey takes the third rank in honey production coming after China and Argentina. Although the number of beehives is one-half of
Turkey, apart from high honey production, beeswax, propolis and royal jelly production is produced in Argentine as well [10]. When
beekeeping statistics of 2008 are observed in Turkey; the number of beehives have increased to 4.89 million with 1.31% increase and
honey production has risen to 81,364 tons with 10.05% increase. Beeswax production has increased 4,539 tons with 18.30% increase
[11]. These data do not include the statistics of organic beekeeping. Organic honey production is 181 tons in the same year. The
conversion period from conventional beekeeping to organic beekeeping is one year and the number of producers in the conversion
period of 2008 is 188 and the quantity of honey production is 200.46 tons.

When the data of 2008 is regarded, it draws attraction that in the current situation including the transition period, 281 beekeeping
operations carry out organic beekeeping in 27,380 beehives in total, and averagely 97 beehives are given to per beekeeping farm.
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Organic honey produces is produced generally in Izmir and Mugla provinces. These two provinces cover almost 25% of Turkey’s total
honey production. When the average of 2006-2008 is considered; 35.71% of the beekeepers producing organic honey in Turkey settle
in the Aegean Region and these beekeepers produce 74.52% of the organic honey production in Turkey [1]. The organic beekeeping in
Turkey is carried out according to the principles of Organic Agriculture Laws [13].

3.3 millions of beehives have been registered in Turkey up to now [6]. For the further periods it is decided that those who have
beehives below 50 shall be registered as well. In this way; bar-coding processes will be accomplished by registering all the beehives in
a short time. Turkey has a great potential for beekeeping being rich in natural structure and nectar sources. However; the production
of organic honey is limited since the colonies feed on sugar and sugar syrup traditionally, the yield per beehive is low so the cost is
high due to some problems in colony management, bee diseases and pests are widespread and the chemicals used for prevention leave
residual on colonies and bee products, the price difference between conventional honey and organic honey change between 10% and
20% yet this difference is still inadequate for the beekeeper [8].

ORGANIC AND CONVENTIONAL HONEY MARKETING CHANNELS IN TURKEY

2/3 of the honey production in Turkey is marketed as extracted honey and 1/3 is marketed as honeycomb. Various marketing channels
from producer to consumer are there in honey market. These marketing channels are producer-consumer, producer-wholesaler-
retailer-consumer, producer-exporter or producer-cooperative-exporter.

Organic honey production is very low and exportation of organic honey is very limited in Turkey. Marketing structure of organic
honey is similar to the marketing structure of conventional honey. While 1% of the world’s honey market is composed of organic
honey, the share of honey among organic products in Turkey is 0.67% [2]. The organic honey is sold by beekeepers directly to
consumer in glass jars as well as it is packaged in cans by wholesalers and sold to big firms.

Cooperatives are not efficient in the marketing of conventional and organic honey in Turkey. Countries which import conventional
honey from Turkey are Germany; taking the lead, Saudi Arabia, France, Holland, N.C.T.R., Kuwait and Italy and Spain in recent years.
Beginning with 2007 Turkey has exported extracted honey to France, Holland and N.C.T.R. [12]. When the honey exportation is
regarded in the sense of extracted honey and in honeycombs; it is determined that more than 80% of the honey exportation has been
on extracted honey. The highest rate of extracted honey exportation was recorded in 2002. According to the latest information; 283
tons of honey was directed to exportation at price of 1.6 million $ in 2008.

Countries which import organic honey from Turkey are Germany, England, Norway, Singapore, Japan and Italy. 14.09% of the organic
honey production in 2007 has been exported. The rest of it is bought by various firms and sold throughout the country after being
packaged with the trademarks of them. Organic honey is produced as table and industrial honey just like conventional honey. There

is a fast growing market for organic honey in the world. Generally the exportation of both types of honey is done in metal barrels of
300 kg (in bulk). High transportation costs, expensive material, labelling costs and the origin of honey are effective such trade being
widespread especially in world honey market.

The prices of organic honey are higher than conventional honey in Turkey that limits national consumption. The retailer price of
organic honey is around 35.40- 36.70 TL/kg (TL= Turkish Lira) in 2005 whereas the retailer price of conventional honey is 15 TL/
kg. In the same study it is found that the price of organic honey is 2.44 times more than the price of conventional honey [14]. It is
determined that consumers pay 30-35% more money for organic honey compared to conventional honey in Canada [9]. When the
producer price of organic honey is taken into regard; only a little amount of the price paid by consumer is left to producer. Organic
honey is sold in glass jars in the organic product shelves of hypermarkets (Tesco Kipa, Carrefour, Tansas, Migros etc.) and natural
products stores or speciality product shops. Moreover as a new trend; there are organic product shelves in some saloons/gardens
which serve breakfasts. According to a case study carried out in Izmir, the marketing margin changes between 25-40%, when the
organic honey is directly sold to consumer by the producer [5]. Similar result was found in an another study carried out before [7].

ORGANIC AND CONVENTIONAL HONEY PRODUCTION AND MARKETING IN IZMIR PROVINCE

In a study carried out in Izmir shows that the average organic honey yield per beehive is 25 kg and conventional honey yield is 11 kg
in 2004. According to the results of 2006, average organic honey yield per beehive is 11.38 kg and average conventional honey yield
per beehive is 11.77 kg. It is determined that in condition of beehive management and weather conditions are convenient, the yield
in organic beekeeping increases. Beekeepers have emphasized that there are many advantages of organic honey production such as
producing “clean and safety” products with the rate of 32% followed by high price with the rate of 28%. In addition, it is specified that
marketing opportunities of organic honey production are convenient. Beekeepers have also emphasized that there are disadvantages
of organic honey production. Precisely, the most important one is the problem of accommodation with the rate of 25%. It is followed
by low yield (20.83%), disease control, drug inadequacy and price (12.50%). Other disadvantages of organic honey production are
beehive replacement, certification price, inadequate bee evolution, high cost, and environmental pollution [5].

According to this research results; beekeepers use more than one marketing channel. 53.13% of these beekeepers sell the honey as a
retail in the market; this is followed by 25.00% with wholesalers and 9.38% exporters. The packaging of the honey shows difference
according to being organic or conventional. While all beekeepers, selling organic honey, use cans or jars as a package, 80% of the
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conventional beekeepers use only cans and 20% use cans and jars.

Producers specified that the criteria consumers seek for while purchasing honey is quality with the rate of 26.69%. This is followed by
the appropriate price (25.00%) and purity of the honey (23.44%). The producer price of extracted honey is calculated as 15.00 TL/kg
and the producer price of conventional honey is calculated as 7.80 TL/kg. While 60.00% of the beekeepers expressed that the price is
excepted, 40.00% decided that it is below the desired price.

It is calculated that the net income of producers, which deal with conventional beekeeping, is 30.77 TL per beehive, this amount is
higher for organic beekeepers (446.06 TL) in 2006. The reason of that is high organic honey price and the production of other bee
products. But since the organic certification price is financed by the research project, it is not included in the calculations of this
research. However, when it is regarded that 5-6 TL certification cost is paid per beehive [4], it is resulted that the net income is still
higher for organic beekeeping and it can be feasible if appropriate market is found.

CONCLUSION

Although Turkey is an important honey producer, it doesn't play an efficient role in the world market. For the beekeepers converting
from conventional to organic honey production, they should be fully-equipped from production to marketing. In this sense, it is
necessary to carry out technical training both on organic and conventional beekeeping for producers and planning cooperation
extention facilities. One of the most important solutions is contract beekeeping into practice as soon as possible. Supportive forces
must be ameliorated to the conditions of today for this sector, which has not seen any support up to the year 2003. Carrying out
beekeeping in the frame of some specific rules causes increase in the cost items. An effective marketing organization is necessary

for the organic beekeepers to sell their products in the proper price in Turkey. Moreover it is a necessity to create a trademark for
conventional and organic honey in Turkey and exportation opportunities should be developed.
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ABSTRACT

Because of the growing demand for organic food products, food processors have begun to manufacture organic processed foods.
Compared to conventionally processed food, consumers often perceive these alternatively processed products safer and of higher
quality. However, little is known about the microbiological status of organic food products, therefore it is important to examine the
food safety aspects of organic products and to look for potential differences with conventional products. Vegetables, fruits, bakery,
dairy and meat products will be discussed. Therefore, this study will focus on information related to the presence of microbial load in
organic and conventional food products.
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INTRODUCTION

The organic food market has grown substantially over recent years across the globe [1]. Good manufacturing practice is as important
in organic food manufacture as in non-organic food manufacture. Current food safety regulations equally apply to organic food pro-
duction [2]. The microbiological aspects of food have been studied intensively for many decades. Microbial food safety differs funda-
mentally from chemical food safety. While chemical residues and additives typically enter the food chain at more or less predictable
steps, microbes can enter at any step. They grow and die and interact with the food in ways that are at best empirically described, but
less understood in detail [3]. A number of studies have focused on chemical safety of organic products, but the number of studies
about microbiological safety of organic products are still limited [4] [5]. The aim of the present study was first to examine the food
safety aspects of organic products and secondly to look for potential differences with conventional products, focusing on microorga-
nisms.

Vegetables

A continuous rise in the number of outbreaks of human diseases associated with the consumption of vegetables has been observed du-
ring the last few decades [6]. There are a number of reports indicating that raw vegetables may harbour potential foodborne pathogens
[7]. Vegetables can become contaminated with such pathogenic organisms while growing, during harvest, from post-harvest handling,
or during distribution [8]. McMahon and Wilson [8] declared that there were no Salmonella, Campylobacter, E. coli, E. coli O 157,
Listeria in any of the organic vegetables examined. Aeromonas species were isolated from 34% of the total number of organic vegetab-
les examined. Sagoo et al. [9] could’nt isolate L. monocytogenes, Salmonella, Campylobacter and E. coli O157 in organic vegetables and
the low incidence (1,5%) of E. coli and Listeria spp. Soriano et al. [10] reported the isolation of E. coli from restaurant prepared lettuce.
Outbreaks of food poisoning associated with E. coli O157 has been related to the consumption of vegetables and salads [11]. Salmonel-
la species have been isolated from a range of vegetables [12] and Salmonella food poisoning outbreaks have been associated with the
consumption of plant foods such as tomatoes [13]. A previous survey in Northern Ireland showed that 2% of conventionally farmed
ready-to-eat vegetable products contained Listeria spp. [14]. Moreira et al. [15] found no significant differences in the initial populati-
ons of yeast, molds and psychrotrophic, mesophilic and lactic acid bacteria.

Mukherjee et al. [16] performed the most comprehensive study comparing microbiological safety of organic and conventional pro-
duce. They reported that no samples contained the pathogen E. coli 0157:H7 and only 2 organic samples contained Salmonella. Ge-
neric E. coli was detected in 9.7% of the organic samples and in 1.6% of the conventional samples. Lettuce was the produce item con-
taining the highest rates of generic E. coli contamination. Certified organic lettuce did not show any generic E. coli in the 10 samples
collected while no certified organic lettuce had 12 positive results out of 39 samples (30.8%), and 1 of 6 conventional lettuce samples
(16.7%) was positive. In 2006, E. coli O157:H7 was identified as the source of a severe spinach-linked epidemic in the U.S., and in 2007
outbreaks involving lettuce infested with the same pathogen were reported in the Netherlands and in Iceland [6].

Arthurson et al. [6] evaluated whether organic production poses a risk on food safety, taking into consideration sources of pathogen
transmission (e.g. animal manure). They determined that while detection of E. coli in almost all manure samples was not unexpected,
a considerable amount of samples proved positive also for Campylobacter and Staphylococcus.
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The use of animal manure as fertilizer presents potential microbiological risks if the manures have not been properly composted, they
can contaminate foodstuffs. While both conventional and organic agriculture frequently use animal manure for fertilization, manure
use is more widespread in organic production since organic producers cannot use synthetic fertilizers. Kopke et al. [17] also mentio-
ned that the increased use of raw manure for fertilization in organic production may constitute an elevated risk of transferring human
pathogens from livestock onto vegetables. In a repeated field trial with lettuce, numbers of coliform bacteria were not higher in treat-
ments with manure relative to those using mineral fertilizer [17]. Reducing risk factors during production and handling of fresh plant
produce has been suggested as the most efficient way to improve the safety of vegetables regarding microbe-mediated contamination

[6].

Dairy Products

Organic milk production has increased rapidly in many European countries during the last decade [18]. The hygienic quality of orga-
nic milk has been shown to differ from that of conventional milk. The total bacterial count in organic milk has been found to be simi-
lar to, or lower than, that in conventionally produced milk [19]. Hamilton (2001) reported that organic milk had lower somatic cell
counts than conventional milk. Luukkonen et al. [20] reported that Finnish organic milk contained significantly a lower total bacterial
count than conventional milk. Organic milk had a similar, or higher, somatic cell count than conventional milk. Differences between
the hygienic quality of organic and conventional milks could result from differences in milk production and housing systems. For
example, Regula et al. [21] found that the total bacterial count in milk from cows kept in loose housing was significantly lower than
that from cows which were stalled while housed

Meat Products

The safety of meat has been a concern for both consumers and researchers. There are some studies comparing safety status of organic
and conventional meats. Ludewig, Palinsky and Fehlhaber [22] did not find any sign for safety problem and significant differences
between organic and conventional meat products. Van Overbeke at al [23] also found no significant differences in prevalence of Sal-
monella between organic and conventional broilers at slaughter. On the other hands, Heuer et al. [24] reported that Campylobacter
spp. were isolated more (100 %) from organic than conventionally reared flocks (37 %). Another study showed that there was a signi-
ficantly higher prevalence of E. coli but not of S. aureus and L. monocytogenes in organic poultry meat as compared with conventional
poultry meat [25]. Miranda et al [26] determined that Enterococcus mean counts from organic chicken meat were significantly higher
than those obtained from conventional chicken meat or conventional turkey meat. Nou et al [27] reported that Salmonella was most
frequently isolated pathogen from organic poultry samples, as were Campylobacter from conventional poultry. Jackson et al [28] in-
dicated that commercial brands of organic frankfurters showed greater growth by inoculated Clostridium perfringens. Several other
studies showed that meat and meat products from organic and conventional production do not indicate any difference with respect to
their microbiological condition [29].

CONCLUSION

Consumers demand for high quality and safe food products that are produced with minimal environmental pollution. The number of
studies about safety of organic foods is limited, more research is needed to identify safety status of organic foods to justify the consu-
mers ideological motivation to choose organic over conventional products.
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ABSTRACT

A review has conducted to compare energy use in organic vs. conventional agroecosystems. Results showed that in conventional sy-
stems, highest energy was consumed for production and application of agrochemicals, while in organic systems, mechanical practices
for cultivation is the highest fraction of energy input. In organic farms, 53% of total energy input is spent on cultural practices. Fur-
thermore, studies indicated that energy input in organic production is up to 38% lower then conventional production. Comparison
of organic and conservation systems revealed a similar trend; in studying three strategic crop production systems energy use value in
organic system has been lower then conservation system.

Keywords: Energy use, labour, sustainable agriculture

INTRODUCTION

The conservation of natural resource is the most important key for a sustainable agriculture. The lower economic supports oblige
farms to increase efficiency to reduced production costs [8]. A conventional agriculture system relies heavily on the consumption of
non-renewable fossil fuels. Consumption of fossil energy results in direct negative environmental effects through release of CO, and
other combustion gases. However, use this of resources energy has been positive effects like: increased yields and reduced risk of crop
production. Yet, large amounts of cheap fossil energy have direct and indirect negative impacts on the environment that can suggested
to soil and water degradation, less diversified nature and reduced land global warming. Thus reconsideration in methods and practices
agriculture crop production considering of energy use high efficiency is necessary. For implementation in agriculture of the general
concept of sustainability, agronomists have proposed several solutions such as integrated arable farming systems and low input or
organic farming [6] [10].

Effective energy use in agriculture is one of the conditions for sustainable agriculture production. And farm economic condition,
fossil fuels preservation and air pollution reduction are included next stages. Energy analysis can be divided into two parts as direct
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and indirect energy. Direct energy is directly used at the farm and on field for crop; but indirect energy is not directly consumed at the
farm can be suggested to fertilizers and pesticides production in factory [5]. Thus, both direct and indirect are required for optimum
production.

Analysis of energy consumption in agricultural systems

Many studies have been conducted about agricultural energy use [4] [7]. In some of them, energy analysis is only one part and more
investigated the assessment of environmental impact. But, also extensive reviews is accomplished about energy consumption efficiency
in different agriculture systems. In This part will be discussion about energy use comparison in crop production in organic and con-
ventional systems. One of these studies is suggested to analyze energy consumption in two organic and conventional apricot produc-
tion systems in Turkey [2].

This study was conducted in the Malatya Province. The production of organic apricot, on average, is 12,800 tones in Turkey. About
91% of this production is obtained in the Malatya Province. Ten farmer pairs, each of which consists of one organic and one conven-
tional farm for average 10 ha of apricot plantation, were selected in five different regions the Malatya Province with varying agro-eco-
logical conditions. In order to be eligible for selection for section, organic farms had to: (a) have a history of at least three years under
organic management (b) don’t have more distance with conventional farm; and (c) organic and conventional farm have similarity of
altitude and crop production. Data were collected for a three years period (2002-2004) via repeated semi-structured interview with
producer and corroborated with farm visit and official statistics some organization such as Agricultural Directorate, importers and
exporters and Union of Apricot Sales Cooperative were also utilized.

The energy equivalents of the inputs used in the apricot production are illustrated in Tablel. The data of energy use have been taken
from a number of sources, as indicated in the table. The sources of mechanical energy used on the selected farms included tractor
power and Diesel. The total energy was computed on the basis of total consumption (ha) in the different operations.

Table 1. Energy equivalents of different input and output values used in organic and conventional Apricot production

Equipment/input Energy coefficients (M]J/unit) References
Human labor (h) 1.96 [9]
Machinery (h) 62.70 [9]
Chemical fertilizers (kg)

Nitrogen 60.60 [9]
Phosphorus 11.10 [9]
Potassium 6.70 [9]
Farm manure (kg) 0.30 [9]
Pesticides (kg)

Insecticides 199 [3]
Fungicides 92 [3]
Herbicides 238 [3]
Diesel-oil (1) 56.31 [9]
Electricity (k W h) 11.93 [9]
Irrigation water (m3) 0.63 [11]
Output (kg)

Apricot fruit 1.90 [9]
Apricot pits 9.00 [1]

The results showed that organic systems 645.9 h of human labor and 14.7 h of machinery power per hectare were applied to produce
apricot in the experimented area. Nearly 53% of the total human labor was spent on cultural practice such as soil cultivation, irrigati-
on, pest control, pruning etc.), and the remainder was spend on harvesting. Cultural practice have biggest production share (66%) Of
total machinery energy used on organic apricot production and soil cultivation (26.5%) and transpiration (7.4%) is next steps respec-
tively. The total energy consumed in the organic apricot production was about 13800 MJ/ha. From this amount, diesel consumed the
most energy (45%), followed by fungicide (25.5%), human labor (9.2%) and electricity (7%). The diesel energy was mainly utilized

for operation tractors to perfume the various farm operations. In this study, average three yields of apricot fruit and apricot pits were
12,404 kg/ha and 776 kg/ha, respectively. Thus, the total energy out put per hectare for organic production was 30,555 M]J. Therefore,
the energy ratio for organic apricot production was 2.22. Whereas, the total energy input for conventional apricot was more than
22800 MJ/ha. Most energy consumption in conventional system was fertilizers (8900 MJ/ha), diesel (7445 MJ/ha) and pesticides (3261
MJ/ha), respectively [1]. Total energy output on conventional apricot production was found as 33,166 M]J/ha. Thus, the energy ratio
of organic apricot production was calculated as 1.45. Satory et al [8] were studied to energy use efficiency of organic and conservation
agriculture systems in a 3-years period soybean, maize and wheat rotation. Conservation operations system including crop residue
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management, reducing the tillage intensity and integrated crop protection were considered, while for the organic system the use of
chemical fertilizers and pesticides was not allowed. For both systems, the residue management was performed by using a straw chop-
per after harvesting and adopted tillage practices had reduced depth and intensity: in the conservation system, chisel ploughing was
performed during autumn and disk harrow was carried out for maize and wheat during winter. After organic fertilizer distribution,

in organic farm system the mould board ploughing was performed in maize and wheat in order to incorporate them, while in con-
servation farm in wheat the organic fertilizer was incorporated whit disk harrowing. In organic farm fertilizer was applied during the
autumn-winter period. In the conservation farm system, the inorganic phosphorous was applied in autumn in soybean, and inorganic
fertilizers were distributed in the autumn (phosphorous and potassium) and in spring (nitrogen) in maize, whiles, in wheat organic
manure was applied after sowing.

The weed control was done in conservation farm by integration the row crop cultivation with herbicides applications in maize and
soybean, and only by herbicide distribution in wheat, while in organic farm this objective was attained both during seedbed preparati-
on with rotary harrowing and after sowing with row crop cultivations in maize and soybean and mechanical crop protection in wheat.
In this 3-years rotation, total input per unit surface area in the conservation farm system for the 3-yr rotation was 50% greater then in
organic farm system and for individual crops was 30%, 68.7% and 58.8% higher for soybean, maize and wheat, respectively, than the
organic farm system.

The large energy requirement of conservation farm resulted from chemical input, especially fertilizers, whilst most energy in organic
farm came from mechanization, with small difference depending on the crop considered. The conservation farm, 70% energy require-
ment depending was from fertilizers. It was from soybean which had the lowest energy requirement. Mechanical operation was 10%
of the total energy requirements in the conservation farm system and 42% in the organic farm system with a maximum of 70% in
organic farm soybean. The use of the mould board plough after manure application caused a higher requirement for energy in organic

farm compared to conservation farm that used chisel ploughing. Figure 1 depicts the energy inputs in different field operations in the
two farming systems.
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Fig. 1. Main energy input grouped by field agronomic operations for conservation farming B, and organic farming B: the energy
amount required for crop protection includes herbicides applications and mechanical weeds control

Energy output and energy use efficiency in both systems

The energy output was higher in the conservation farm than the organic farm system, because of the higher yields. In the conservation
farm system, the energy output was 41%, 85% and 60% greater for soybean, maize and wheat, respectively, than those obtained in the
organic farm system. The net energy per hectare was 58% greater in conservation farm then organic farm. However, energy use effici-
ency was higher in organic than conservation farm. The higher energy use efficiency shown in organic farm may be due to the reduc-
tion chemical input although more frequent mechanical operations were required.

The two farming systems compared in this study showed similar production cost. The fertilizers, insecticides and herbicides had a
significant effect in the conservation farm with a cost of +10% of the total economic balance. In organic farm, the highest cost was
related to labour with a cost greater than 60% compared to the conservation farm system, other important cost were tillage (40%) and
seed cost (18%). The results of this study showed that wheat production costs in both systems was nearly, that showed input chemical
costs in conservation farm and tillage operation in organic farm have neutralized each other. However, in soybean, the cost was higher
in conservation farm (24%) than organic farm. maize production cost was higher in organic farm (10%) due to the numerous tillage
events before and after sowing for weed control. Overall, the main costs in conservation farm are related to the purchasing of synthetic
material (fertilizers, insecticides and herbicides) whilst in organic farm are related to mechanical operations.
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CONCLUSION

In general, the results of this study shows energy consumption in organic systems to less than 50% of systems are conventional and
even conservation system. More energy consumption in conventional agriculture, mainly due to excessive application of chemical fer-
tilizers that is required more energy for production and transport them. Therefore, if can applied other alternative, such as biological
fertilizers, animal manure and green manure. Will occur significant Changes to reduce energy consumption in the agriculture. Mo-
reover, prevent of nonrenewable resources depletion and reduced environmental pollutions due to application of this chemical input
which have abundant effects on natural environment and agro-ecosystem decline, is significantly reduced.

Should be pointed out that organic agriculture, due to ban the use chemical fertilizers and syntactic pesticide, major part of energy
consumption through mechanical and machinery application. But should be noted that correct management actions, such as opti-
mum crop rotation, choice best time cultivation, fertilization management, irrigation management and prevention operation of new
weeds enter, can be reduced energy consumption in accordingly system.

Perhaps not expected that yield in organic production equivalent or more than conventional system, also don't forget that due to re-
duction of total cost and high price of organic products, overall, obtained of net profit in this production systems usually is more then
conventional agriculture systems.
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The pink/reddish color of the flesh of salmonids, lobsters, shrimps and crayfish is a consumer demand both for farmed and wild
species. This colorization is gained through the carotenoid astaxanthin because these animals are unable to biochemically synthesize
astaxanthin and they rely on dietary supplements. Astaxanthin is the principal carotenoid for salmonids and gives attractive
pigmentation in the eggs, flesh, and skin. In addition to its effect on color it has a potential as an antioxidant and protector of fish eggs
against the effects of UV light. It also acts as a precursor of Vitamin A in some fish species [1].

Currently, chemically synthesized astaxanthin and canthaxanthin are widely used but only natural astaxanthin obtained from natural
sources is permitted in the diets for organic aquaculture. According to OFF Organic Aquaculture Standards; “To describe a fish or
shellfish as organic it must have been reared and farmed in accordance with an approved Organic Aquaculture Standard and the
hatchery, farm and feed suppliers involved must be registered and certified by an organic certification body on an annual basis” and
“The use of synthetic pigments in the diet of organic salmonids is not permitted. Natural astaxanthins from shrimps and krill are part
of the normal diet of wild salmon, which gives them their typical pink color. Natural astaxanthin obtained from shrimp meal and
natural yeasts are permitted in the feed for farmed salmon because they are essential antioxidants and necessary for the health of the
fish” [2].

Common sources of natural astaxanthin are the green microalgae Haematococcus pluvialis- Chlorella sp., Chlorococcum sp.; the red
yeast Phaffia rhodozyma; crustacean byproducts and extracted oils of crayfish and krill; the other microorganisms like the marine
bacterium Agrobacterium aurantiacum- Halobacterium salinarium, halophilic archaea [3] [4]. Each natural pigment source has its own
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limitations and they cannot yet compete strongly with the synthetic carotenoids. While crustacean meals and wild strains of Phaffia
rhodozyma have relatively low content of astaxanthin, Haematococcus pluvialis has high astaxanthin (0.2 to 2%) content but there are
some difficulties in commercial production with large amount. The astaxanthin in Haematococcus is approximately 70% monoesters,
25% diesters and 5% free pigment. This esterified composition is similar to that of crustaceans, the natural dietary source of salmonids,
and is readily metabolized [4]. The primary limitations to utilizing Phaffia rhodozyma as a commercial astaxanthin source is the low
astaxanthin levels found in wild-type isolates but several companies have developed astaxanthin-hyperproducing strains that produce
>10,000 pug per g yeast in industrial fermentors.

In this review, natural astaxanthin sources and their use in aquaculture are presented.

Key words: astaxanthin, organic aquaculture, Haematococcus pluvialis, Phaffia rhodozyma, Agrobacterium aurantiacum,Halobacterium
salinarium
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ABSTRACT

In Romania, the concept of “SUSTAINABLE DEVELOPMENT” was accepted, especially during the market economy transition
period. This was possible because Romania adopted the international development concepts, by elaborating the sustainable strategies
for managing its natural resources, with an emphasis on “the need to stop the natural capital degradation in the transition period and
to preserve it in the perspective of economic development”. Natural resources, as forms of raw and energy materials, both conventional
and unconventional ones, both renewable and non-renewable, are the “natural capital’, an essential part of Romania’s wealth. The use
of these resources can be made better or worse, according to the technologies that can be used in the process and to their availability.
An example is “Recycling or reusing” materials and products, whose technological value was exhausted (metals, plastic, glass, old
machines and equipment, etc.) and which normally cannot be absorbed and degraded in the natural ecosystems.

Keywords: sustainable development, rational use of natural resources, recycling or reusing actions, natural ecosystems.

INTRODUCTION

“The sustainable development” can only be achieved by means of improving the interactions between four systems, namely:
- The economic system, producing material goods.

- The human society; the human factor must be at the centre of all actions and interactions.

- The environment.

- The technological system, which supports the other three through human intelligence.

The synergy of the interactions between these systems is achieved starting from the improvement in the use of the existing resources
and from finding other ones, especially unconventional ones, more easily assimilated to ecosystems, but carrying more human
intelligence.

In order to do this, the whole strategies for the rational use of resources are based on a correct management of the environment, and
all the world peoples are involved in achieving them.
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COMMENTS

The concept of “SUSTAINABLE DEVELOPMENT” was accepted especially during the market economy transition period. This
was possible also because Romania, who wanted the European integration, was in a way forced to adopt the new international
development concepts, along three directions:

1. Assessing Romania’s resources of all kinds.

2. Elaborating the strategies for managing these resources, with an emphasis on “the need to stop the natural capital degradation in the
transition period and to preserve it in the perspective of economic development”

3. “Recycling or reusing” materials and products, whose technological value was exhausted (metals, plastic, glass, old machines and
equipment, etc.) and which normally cannot be absorbed and degraded in the natural ecosystems.

From the point of view of their creation and use, raw materials resources fall into two categories:
« Non-renewable raw materials resources.
« Renewable raw materials resources.

Nowadays it becomes very important the implementation of programmes and projects regarding the rational use of resources and the
protection of the environment led to the highly abusive and polluting use of important non-renewable resources such as oil, gas and
coal, and renewable resources, among which the soil, forests, waters underwent significant degradations that are difficult to recover
and that will influence the long-term life of the country.

The objectives of the rational use of resources and environment protection programmes in Romania are located in three stages,
namely:

1. Long-term programmes.

2. Medium-term programmes.

3. Short-term programmes.

Each of the action programmes includes two stages, namely:

o A first stage:

- identifying and inventorying the problems, the objectives mentioned above;

- designing and assessing these objectives.

o A second stage:

- achieving the proposed objectives, or, in other words, implementing the projects in the territory.

Drafting the strategies regarding the environment management and protection in Romania in our view should include 3 project
categories, namely:

1. Projects regarding the rational use of non-renewable resources necessary in industry. The following objectives should be proposed:
a. to eliminate all energy intensive, polluting and uneconomical industries, which operate at high consumption levels.

b. to refurbish the industries.

c. to establish new technologies that use only a minimum of non-renewable resources and that target renewable resources.

2. Projects regarding the rational use of renewable resources aimed at developing agro-ecosystems and at their rational use, in the
sense of creating a sustainable development starting from the development of agriculture and the rural space.

The main projects that should be implemented urgently are the following:
a. projects regarding the preservation of the soil and its superior use;
b. projects regarding the superior use of water resources and the elimination of all pollution sources;

c. projects regarding the optimisation of land improvement activities, repairing the irrigation, draining and desiccation, soil
stabilising, forestation systems in order to optimise the factors in the natural environment;

d. projects regarding the correct sizing of agricultural businesses and of the necessary inputs in the operation of technological
processes in agriculture.

3. Projects regarding the rational use of the workforce.

The following projects seem to be necessary here, such as:

a. training the workforce by means pf creating solid consulting centres;

b. adapting secondary education, higher education and post-graduate education to the market demand;

c. creating distance learning facilities for various specialisations, on only one condition, effectiveness in triggering the private initiative
process, marketing and management in various forms of the development in agriculture and other ecosystems in general;

d. creating a well-organised information system, with international implications;

e. adapting the Romanian legislation to the European Community and to the international one.
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OUTLOOK
Briefly, the strategies regarding the environment management and protection in Romania should include 3 project categories, namely:
1. Projects regarding the rational use of non-renewable resources necessary in industry.

2. Projects regarding the rational use of renewable resources aimed at developing agro-ecosystems and at their rational use, in the
sense of creating a sustainable development starting from the development of agriculture and the rural space.

3. Projects regarding the rational use of the trained workforce.
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ABSTRACT

The use of nitrogen isotopic fingerprint (§"°N) in lettuce as a potential marker for identifying organic produce was tested on pot grown
lettuce (Lactuca sativa L.), fertilized with synthetic and/or organic nitrogen fertilizer (single or split application). The study was based
on the hypothesis that conventionally grown crops have significantly lower §"°N values compared to those grown organically, since
synthetic fertilizers have lower §'°N values compared to organic fertilizers due to different fertilizer production processes. The §'°N
values of plants treated with different fertilizer differed significantly when fertilizer was applied in a single application. However, addi-
tional fertilization did not cause significant alteration of plant §"°N. Obtained results indicate that §°N of lettuce tissues could be used
as a marker to reveal the history of nitrogen fertilization, but only in the case of a single fertilizer application.

Keywords: nitrogen, stable isotopes, fertilization, organic produce, Lactuca sativa L.

INTRODUCTION

Organic products attain high prices on the market hence there are concerns among users about mislabelling conventionally grown
crops as “organic”. The possible use of nitrogen isotopes to differentiate between crops grown with or without inputs of synthetic nitro-
gen is based on the hypothesis that the application of synthetic nitrogen (N) fertilizers with §"°N values close to 0%o will result in the
SN of plants grown in conventional regimes being lower than those in organic regimes (+10 to +20%o) due to different fertilizer pro-
duction processes [1]. The aim of presented study was to test weather N fertilizer type and timing of fertilizer application leave specific
SN fingerprint in lettuce tissues (Lactuca sativa L.) which could be used as a potential marker to reveal the use of prohibited use of
synthetic N fertilizers in organic farming. The effect of split N fertilization with combined usage of synthetic and organic fertilization,
which might enable farmers to cover up the use of synthetic fertilizers, on plant §'°N was also studied.

MATERIALS AND METHODS

A greenhouse pot experiment with lettuce (Lactuca sativa L.) was performed at the Biotechnical Faculty of Ljubljana, Slovenia. Natu-
ral commercial organic fertilizer with §°N of +14.8 %o was used as organic input and Ca(NO,), with §"°N of +5.7 %o was used as
synthetic fertilizer. Lettuce was sown into plug trays, containing Klasman tray substrate, individually transplanted into pots (7.5 kg
of sandy loam soil) 35 days later and grown for 50 days. Seven treatments were applied in a completely randomized factorial design:
a single basal organic fertilization of 40 mg N kg™ soil (Organic), a single basal synthetic fertilization of 40 mg N kg™ soil (Synthetic),
a basal synthetic fertilization of 20 mg N kg soil followed by an additional organic fertilization of 20 mg N kg™ soil (Synth.+Org.), a
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basal organic fertilization of 20 mg N kg soil followed by an additional synthetic fertilization of 20 mg N kg™! soil (Org.+Synth.), a
basal synthetic fertilization of 20 mg N kg™ soil followed by an additional synthetic fertilization of 20 mg N kg™ soil (Synth.+Synth.),

a basal organic fertilization of 20 mg N kg soil followed by an additional organic fertilization of 20 mg N kg™ soil (Org.+Org.), and
unfertilized control. Additional application of N fertilizers was performed after sampling at 30 days after transplanting (DAT). Above-
ground lettuce was destructively sampled at 20, 30 and 50 DAT. Samples were dried at 60°C, ground to fine powder, homogenized and
weighed into tin cups for 6"°N determination using a PDZ Europa ANCA-SL elemental analyzer linked to a 20:20 continuous flow
IRMS. The accuracy was checked with certified reference materials: USGS 34, IAEA-N-22 and in-house plant reference material. All
samples were analysed in duplicate and 6"°N values were accepted when sample standard deviation was <0.2 %o. Results are reported
in 8-notation in units of permil (%o) with respect to atmospheric nitrogen (air) according to the Equation 1:

jutwinC

InYield, = (a, +a )+ E b;InX
’ (1)

where R denotes "N/"N and the standard denotes atmospheric nitrogen with a §'°N value of 0 %o. Data were verified statistically with
the Factorial ANOVA using the Statistica 6.0 package. Significant differences are given at the 95 % level.

RESULTS AND DISCUSSION

The 8N of plants receiving organic fertilizer (single or split application) were significantly higher compared to the treatments with
different N sources (i.e. synthetic fertilizer and soil), reflecting the higher §"°N values of organic fertilizer-N (14.8%o) compared to that
of synthetic fertilizer-N (5.7%o) and total soil-N (6.4%o) (Fig. 1). At final harvest, §"°N of plants receiving single application of organic
fertilizer was 9.6%o, and 6"°N of plants receiving split applications were 8.0%o and 7.2%o for Org.+Org. and Org.+Synth. Treatments,
respectively. §"°N of plants receiving single application of synthetic fertilizer was 5.3%o, whereas §"°N of those receiving split applica-
tions were 5.2%o and 6.0%o for Synth.+Synth. and Synth.+Org. treatments, respectively. However, lettuce fertilized with synthetic
fertilizer (single or split application) were significantly depleted with "N compared to unfertilized control plants (with §"*N=7.2%o),
indicating that nitrogen derived from the synthetic fertilizer was so abundant in the soil that plants predominantly assimilated N from
synthetic fertilizer over soil-N [2].

Significantly higher 6"°N values were found in lettuce receiving one time
application of organic fertilizer compared to those receiving split applica-
tion, reflecting the proportionally greater contribution of organic fertilizer-
N to total plant-N in the single application [2]. In contrast, no significant
3 difference in §"*N was found between lettuces receiving synthetic fertilizer

10 as a single or split application. Additional fertilization did not cause signifi-
cant alteration of plant §"°N, neither when isotopically similar (Org.+Org.,
Synth.+Synth.) nor when isotopically different (Org.+Synth., Synth.+Org.)

14

12 4

additional N sources were applied. Decreasing of plant §°N with time was
61 — e found in organically fertilized plants (single and split application with basal
organic fertilization), which indicates increased contribution of soil-N to
41 plant-N with time [2] [3] [4]. Decreasing of §"°N with time in the treat-
e - Control —5— Organic ment with basal organic and additional synthetic fertilization additionally
24 —+—Synthelic —=—Synth. + Synth. indicates also the contribution of synthetic fertilizer-N. The §*°N of plants
—&— Synth. + Org. —a—Org. + Synth. ; . o .
—o—0Org. + Org. treated with synthetic fertilizer on the other hand was relatively constant
0 T T ' and indicated the "N of synthetic fertilizer-N during the whole plant
20 30 50

growth. The addition of organic fertilizer to basal synthetic fertilization did
Figure 1: Lettuce 8N under different treatments at 20, 30 elevate the mean 6°N value of lettuce tissues for about 0.7%o as compared
and 50 days after transplanting (DAT). Data are means + SD to synthetic fertilization but the difference between the treatments is not
for n = 3 plants per treatment. significant

CONCLUSION

Obtained results indicate that §"°N of aboveground plant lettuce tissues could be used as a marker to reveal the use of synthetic N
fertilizer when it is applied in a single application, however in the split fertilizer application, the addition of synthetic fertilizer to the
basal organic fertilization and vice versa could not be confirmed by this method.
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ABSTRACT

Capparis spinosa L. var. spinosa and Capparis ovata Dest. var. canescens (Coss.) Heywood fruits were collected from Konya and
Mersin (Mut) provinces in August 2002, respectively. Physico-chemical properties (dimensions, % weight of peel and seed, %
pulp yield, pH, titration acidity, protein, oil, total invert sugar, saccharose, total sugar, ash content) and mineral content of organic
fruits were determined. The mineral contents of caperberries pulps were established by using Inductively Coupled Plasma Atomic
Emission Spectroscopy (ICP-AES). Most favourable rate of selected concentrations (5, 10, 15 and 20 % pulp(w/v)) of pasteurized
and unpasteurized samples for both species were defined. The physical, chemical, microbiological and sensory properties of the
pasteurized and unpasteurized products were determined in every 3 month for 12 months period.

5 %, 10 % and 15 % concentrations of the products were preferable. Maximum shelf life of unpasteurized juices was 6 months and
acceptibility of pasteurized ones was best until 9 mounts. Pulps contain many of important minerals for human nutrition. K, Ca, P, Mg
and Na were established as major elements of both species. Sensory evaluations showed that pasteurization was a better process, and 5
%, 10 % and 15 % concentrated pasteurized samples had acceptable sensory values until 9 th month. It can be concluded that Capparis
spinosa L. var. spinosa is more fruitful than Capparis ovata Desf. var. canescens (Coss.) Heywood for unit amount.

Keywords: Organic caperberry, Capparis spinosa L., Capparis ovata L. Capparis spp., Capparidaceae, fruit juice, storage

INTRODUCTION

Caperberries, belonging to Capparaceae family, are the fruits of perennial shrubs of the genus Capparis. Caper flower buds, root, fruits
and young shoots are used as foodstuffs. It is a plant of tropical/subtropical and arid areas. Capers has several uses for its especially
medicinal and aromatic properties (Baytop 1984, Akgiil 1993, Akgiil 1996, Ozcan et al. 1998).

The world production of capers has changed with time, approximately 10.000 tons are produced annually and the main producers
and/or manufacturer/exporter countries are Spain, Morocco and Italy. Turkey has become a major exporter of capers in last decade,
and exports 3000-5000 tons of fermented caper (Ozcan 1999a, Ozcan 2002). In 2000, Turkey exported caperberries; raw, cooled raw
(13.200 kg) and conserved (4.352.266 kg) (Anonymous 2000).

Various parts of the plant such as buds and young shouts are used in food, drug and cosmetic industry. There is no information
about production of caperberry juice. But Ozcan (1999b) and Ozcan (2002) were described the production process of the caperberry
marmelade and also determined chemical properties, microbiological properties and mineral contents.

Processing of caperberries as juice, means new raw material and a product to introduce to food industry.

The aims of this study were to produce fruit juice from caperberry fruits, to determine the physical, chemical and microbiological
characteristics of the product and to present a new product to consumer.

MATERIALS AND METHODS
1.Material

Both fruits belonging to Capparis ovata and Capparis spinosa were harvested in August 2002, from Konya (Selguklu) and Mersin
(Mut), respectively. Plants were identified in Biology Department of Selcuk University as Capparis spinosa L. var. spinosa and Capparis
ovata Dest. var. canescens (Coos) Heywood. Samples were carried to laboratory in cool bags and processed to fruit juice according to
process schema in Figure 1.

2.Methods

Dry material and protein content was determined according to Ozkaya and Kahveci (1990). Titration acidity and ash content were

80



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

done according to Anonymous (1972) and Anonymous (1975), respectively. Oil contents were determined according to Dogan

and Basoglu (1985) by using soxhelet aparatus. pH, invert sugar, saccharose, total sugar and refractive index were also determined
according to Cemeroglu (1992). Mineral contents of pulps were established by ICP-AES (Varian-Vista) according to Skujins (1998).
Dimethyl sulfide (DMS) content was determined by GC (Perkin-Elmer 8600, HS-6B), headspace method according to AOAC (1984)
and Ozcan et al. (1998).

pH, acidity and refractive index were determined per 3 month time periods for one year (Fleming et al. 1984, Ozgelik 1992, Ozcan
2001). Microbiological and sensory evoluations were done according to Fleming, et al. (1984) and Ozcan (2001), also for the same
time period. The statistical package programmes as Minitab 1991 and Mstat C 1980 were used for multivariative variance analysis test
at (p<0,05) and Duncan test.

RESULTS AND DISCUSSION

Physical properties of C.ovata and C. spinosa fruits were determined as length (37,6 mm-55,4 mm), width (20,6 mm-22,7 mm), weight
of fruit (8,9 g - 16,0 g) , % pulp yield (44,94 % - 44,38 %) and % dry material (20,0 % - 19,9 %) and shown in Table 1. Also, some
chemical properties of the pulps were given in Table 2. All physical properties of C. spinosa was higher than C. ovata but % pulp yield
and % dry material was lower. 1000 gr of both caperbery species yield approximately 450 gr pulp with 15 % dry material.

pH values, acidity and % dry material was nearly similar for pulps of both fruits but protein content, % oil content, invert sugar,
saccharose, total sugar and ash content were higher for C. spinosa and DMS was not detected in C. ovata while C. spinosa was 130 pg/
kg (Table 2).

Ozcan (1999 b) was reported % dry material, protein content, ash content and pH values of C. spinosa and C. ovata fruits as 17,3
%-17,59 %, 18,33 %-23,67 %, 6,31 %-6,25 % and 4,32-4,28, respectively. Ozcan (2002) reported 270 mg/kg ascorbic acid, 9754,2 mg/
kg K, 2817,6 mg/kg P and 563 mg/kg Zn in caperberries marmelade and also, water content, protein content, oil content, ash content,
acidity, pH value, total sugar, invert sugar and saccharose content as 16 %, 4,06 %, 0,12 %, 0,5027 %, 0,19 %, 5,97, 73,6 %, 8,8 % and
64,8 %, respectively. Caperberry pulps contain many of minerals important for nutrition (Table 3). According to table, major minerals
of both fruit pulps were K, Ca, P, Mg and Na. Difference of mineral contents with other literatures must be due to the differences of
harvesting year, climatic conditions, soil properties and concentration differences between the fruit content and pulp as a derivative.

Results of Duncan test of caperberry fruit juices’ chemical analysis were given in table 4-7 according to spice difference, type of
thermal process, rate of concentration and storage period, respectively. C. spinosa shows more acidic character while refractive index
values were similar (Table 4). pH, acidity values of pasteurized samples showed more acidic character than unpasteurized samples
(Table 5). Increase of concentration trough 20 %, pH and titration acidity increased but refractive index was stable (p<0,05) (Table 6).
Acidity showed an increase trough the storage period, but titration acidity became stable by the 9 th mounth. By the incrase of the
acidity trough storage period refractive index showed an important decreasing, this may be a result of microbiological activity (Table
7). pH values of the caperberries are higher than some of fruits. Acar and G6kmen (2000) reported that generally pH values of fruit
juices changed between 3,0 - 4,0, but our results were changed between 4,23 - 6,01. This is one of the main difference from other fruits.

According to the microbiological growth of samples trough twenty months, pasteurized juices has no sprout until 12 th month. Total
bacteria and mould-yeast count was increased very much until 6th month for unpasteurized samples, so no microbiological and
sensory evoluation were applied after than because of the lost of consumption properties. No coliform bacteria was detected for all
samples. Generally, no unexpected microbial effect was detected for pasteurized samples by the storage period. Acar and Cemeroglu
(1998) reported that antimicrobial effect of sorbic acid firstly appears on mould-yeast growth. It was thought that by the growth of
mould-yeast, pectin was decomposed, as a result turbidity and viscosity was decreased.

Sensory evoluation results were shown in Table 8-11. Colour, taste, odour and turbidity values were best for pasteurized samples
(Table 8). By the storage these properties were decreased trough 12 th month. Degree of this decreasing which may be thought as
unacceptability of samples were higher after 9 th month (Table 9). One of the most important properties was sulphur-like off-flavour
which pasteurization prevented and increased the acceptibility. By the storage period, this property was changed in opposite way.
Glucoides hydrolises by fermentation so this may be a result of increase of oft-flavours.

Rate of concentrations were affected taste (p<0,05). Taste was worst for 20 % concentration but 15 % concentration was acceptable
(Table 10). Statistically turbidity was impotrant (p<0,05) for spice variance according to sensory evoluation but these results were not
too much differing (Table 11).

According to sensory evaluation pasteurization was a good process. Sample with 5 %, 10 % and 15 % concentrations were accepable
sensory values until 9 th mounth. By the storage, acidity of unpasteurized samples was higher, so this may be a result of some
microbiological activity.

Unpasteurized samples were not acceptable after 6 months. 5 %, 10 % and 15 % concentrating was preferable for both termal
processing. According to note of panelists C. spinosa was more fruitful than C. ovata. In addition, fruit juice of 15 % concentrated,
pasteurized C. spinosa may be tought as the best product and has suitable properties until 9 months self life.



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

Acknowledgements
This work has supported by Selcuk University, Research Fund (Project No: ZF-2001/151)

REFERENCES

Acar, J. and Gékmen, V. 2000. Fruit and Vegetable Technology (Meyve ve Sebze Teknolojisi). Hacettepe Universitesi Miih. Fak. Yay., Ankara. (in Turkish).
Acar, J. and Cemeroglu, B. 1998. Fruit and Vegetable Technology (Meyve ve Sebze Teknolojisi). Hacettepe Universitesi Miih. Fak. Yay., Ankara. (in Turkish).
Akgiil, A. 1993. Spice Science and Technology (Baharat Bilimi ve Teknolojisi). Gida Teknol. Dern. Yay., Ankara. (in Turkish).

Akgiil, A. 1996. A new discovered flavor (Capparis spp.) (Yeniden kesfedilen lezzet: Kapari (Capparis spp.)). Gida 21, 119-128. (in Turkish).

Anonymous,1972. Fruit and vegetable products: Determination of titration acidity (Meyve ve sebze mamulleri: Titre edilebilir asitlik tayini), TS 1125. Tiirk Standartlar1 Enstitiisii (Turkish Standarts

Institution), Ankara. (in Turkish).

Anonymous,1975. Spice: Determination of total ash content (Baharat: Toplam kiil miktarinin tayini) TS 2131. Tiirk Standartlari Enstitiisii, (Turkish Standarts Institution) Ankara. (in Turkish).
Anonymous,2000. Foreing trade Statistics of 2000. (Dzs Ticaret Istatistikleri 2000), Republic of Turkey Prime Ministry State Institute of Statistics (Devlet Istatistik Enstitiisii), Ankara. (in Turkish).
AOAC. 1984. Official Medhods of Analysis. Association of Official Chemistry. 14 th Ed. Association of Official Analytical Chemists, Arlington, VA.

Baytop, T. 1984. Medical Treatment with plants in Turkey (Tiirkiyede bitkiler ile tedavi). Istanbul Univ. Yay., Istanbul. (in Turkish).

Cemeroglu, B. 1992. Fundamental Fruit and Vagetable Analysis Methods in Industry (Meyve ve Sebze Isleme Endiistrisinde Temel Analiz Metotlar1), Biltav Yay., Ankara. (in Turkish).

Dogan, A. and Bagoglu, F. 1985. Guide Book of Edible Oil Chemistry and Technology. (Yemeklik Bitkisel Yag Kimyasi ve Teknolojisi Uygulama Kilavuzu) Ankara Univ. Agric. Fac. Publ., Ankara. (in
Turkish).

Fleming, H.P, Mc Feeters, R.E, Etchells, ].L. and Bell, T.A. 1984. Pickled vegetables. In Compendium of Methods for the Microbiological Examination of Foods, (M.L., Speck,ed.) pp. 663-681, American
Public Health Association, Washington DC.

Minitab, 1991. Minitab Referance Manual (Release 7.1). Minitab Inc. State Coll., PA.

MSTAT-C 1980. Mstat User’s Guide : Statistics (Version 5 Ed.). Michigan State University, Michigan.

Ozcan, M., Akgiil, A., Akbulut, M. and Ozkara, R. 1998. Determination of dimethyl sulfite in pickling capers (Capparis spp.) flower buds. Selcuk Univ. Agric. Faculty J. 12, 105-110.
Ozcan, M. 1999a. Pickling and storage of caperberries (Capparis spp.). Europ. Food Res. Technol. 208, 379-382.

Ozcan, M. 1999b. Physical, chemical properties and fatty acid composition of raw and brined caper (Capparis spp.). Ham ve salamura kapari (Capparis spp.) meyvelerinin fiziksel, kimyasal zellikleri ve

yag asitleri bilesimi. Turkish J. of Agric. and Forestry. 23(3), 771-776. (in Turkish).

Ozcan, M. 2001. Organoleptic quality and production of pickling capers (Capparis spp.) paste. Obst - Gemuse — und Kartoffelverarbeitung 86, 122-124.

Ozcan, M. 2002. The marmelade of caperberies (Capparis spp.). Production, composition and microbiolojical properties. Obst-Gemuse - und Kartoffelverarbeitung 86, 209-210.
Ozgalik, S. 1992. Hand Book of Food Microbiology of Laboratory Applications (Gida Mikrobiyolojisi Laboratuvar Kilavuzu). Firat Univ. Fen Edebiyat Fak. Yay., Elazig. (in Turkish).
Ozkaya, H. and Kahveci, B. 1990. Analysis Methods of Cereal and Products (Tahil ve Uriinleri Analiz Yontemleri). Gida Teknol. Dern. Yay., Ankara.

Skujins, S. 1998. Handbook for ICP - AES (Vartian-Vista). A Short Guide To Vista Series ICP-AES Operation. Variant Int. AG.

82



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE

IN SCOPE OF ENVIRONMENTAL PROBLEMS

03-07 FEBRUARY 2010 IN FAMAGUSTA

Table 1. Physical properties of caperberry fruits*
(mean *#SD, n=2)

Spice Length Width Weight of fruit Weight of peel Weight of seed Pulp yield Dry material

(mm) (mm)® (g) (g) (g) (%) (%)
C.ovata 37,6+6,26 20,6+3,73 8,9+4,29 2,8+0,52 2,1+0,43 44,94 20,0+1,02
C.spinosa 55,4+6,74 22,7+2,14 16,0+3,3 5,3+0,30 3,6+0,21 44,38 19,9£1,12
: 50 fruits were measured.
b Average of two points measurement.

Table 2. Some chemical properties of caperberry pulps
(mean +SD, n=2)
Spice pH Titration acidity ~ Dry material Protein content  Oil content ~ Total invert sugar Saccharose Total sugar Ash content DMS
(%) (%) (%) (%) (%) (%) (%) (%) (pgrkg)
Covata 6.20,02 1,520,01 15.2+0,11 2,1x06 1,0£0.6 4,60,1 33412 38,0£0,6 0.60£0,03 -
C.spinosa 6,26%0,26 1,53+0,07 15,34+0,07 2,77%0,2 1,2140,1 5,6£0,1 40,6+0,7 46,2+1,1 0,89+0,01 130
Table 3. Mineral contents of caperberry pulps (mg/kg)
Minerals Capparis ovata Capparis spinosa

Ag 2,7 0,5

Al 14,6 35,3

B 18,4 22,9

Ba 2,2 2,2

Bi 0,9 0,1

Ca 1060,4 953,8

Cd 0,2 0,1

Co 0,2 0,1

Cu 16,0 18,7

Fe 47,4 38,1

K 17958,4 23780,0

Li 0,1 0,1

Mg 912,9 964,6

Mn 15,4 18,4

Na 2129 264,9

Ni 2,7 3,1

P 1640,9 1594,5

Se 2,5 3,6

Sr 10,1 11,4

Ti 0,1 0,9

Zn 12,7 11,0

Table 4. Duncan test of chemical properties of caperberry fruits juices according to difference of caper species (n=2)

Species pH

Titration acidity (%)

Refractive Index

(nzoD)
C.ovata 5,153a 3.322b 11,460a
C.Spinosa 4,875b 3.971a 10,880a

Table 5. Duncan test of chemical properties of caperberry fruits juices according to type of thermal process (n=2)

Type of thermal pH Titration acidity (%) Refractl\zx;e Index
process (n*n)
Unpasteurized 5,793a 2,054b 08,190b
Pasteurized 4,234b 5,240a 14,150a
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Table 6. Duncan test of chemical properties of caperberry fruits juices according to rate of concentration (n=2)

Refractive Index

Concentrations (%) pH Titration acidity (%) (1)

D
5 5,142a 2,708d 10,110a
10 5,073ab 3,160c 10,860a
15 4,958ab 3,956b 11,720a
20 4,884b 4,755a 11,990a

Table 7. Duncan test of chemical properties of caperberry fruits juices according to storage period (n=2)

StOf(j;fggf}gods pH Titration acidity (%) Reffac(ij; )Index
1 6,019a 3,873ab 15,538a
3 4,992b 3,108¢ 10,713ab
6 5,026b 3,524b 12,900ab
9 4,648¢ 3,974a 10,638b
12 4,438d 3,754ab 06,063¢

Table 8. Duncan test of sensory evaluations of caperberry fruits juices according to
pasteurisation (n=>5)

Type of processing Color Taste Odour Turbidity
Unpasteurized 09,995b 07,160b 08,190b 09,045b
Pasteurized 14,985a 12,835a 14,150a 13,425a

Table 9. Duncan test of sensory evaluations of caperberry fruits juices according to
storage period (n=>5)

Storage periods

(month) Color Taste Odour Turbidity
1 19,375a 13,650a 15,538a 18,925a
3 11,038b 09,643ab 10,713ab 10,438b
6 13,925ab 10,913a 12,900ab 11,213b
9 11,613b 10,538a 10,638b 11,000b
12 06,500c 05,425b 06,063¢ 04,550¢

Table 10. Duncan test of sensory evaluations of caperberry fruits juices according to
concentration (n=5)

Concentrations (%) Taste Odour
5 11,250a 11,990a
10 10,410ab 11,720a
15 09,500ab 10,860a
20 08,830b 10,110a

Table 11. Duncan test of sensory evaluations of caperberry fruits juices according to
Difference of caper species (n=>5)

Species Turbidity
C.ovata 10,245a
C.spinosa 12,225a
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Maturated caperberries
(Capparis spinosa and Capparis ovata)

v
Dry cleaning

v

Washing and selection

v
Pegling

v
Removing of pulp

v
Dosaging of pulp

Capparis spinosa Capparis ovata
% pulp content of jars (200 ml) % pulp content of jars (200 ml)
5%, 10 %, 15 %, 20 % 5 %, 10 %, 15 %, 20 %

Saccharose adding 1 %

Water adding (Rest of the jar)

T

Pasteurized Not pasteurized
90°C 5 minutes

Hot filling i Filling i

Closi
Cooliflg (4°C)

Storage

Figure 1. Process schema of caperberry fruit juice

85



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

THE TOTAL PHENOLIC, CITRIC ACID, TARTARICACID CONTENTS
AND SOME NUTRITIONAL CHARACTERISTICS OF PEPINO (SOLANUM
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ABSTRACT

The dry matter, crude protein, crude oil, crude fibre, ash, L, a and b color values, titratable acidity, pH, total phenolic, citric and
tartaric acid values of pepino fruit were determined. The mineral elements (Al B, Ca, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, P, Se and Zn)
of fruit were analysed by Inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES). The citric and tartaric acid contents
were analysed via HPLC equipped. Ca (3256.96 mg/kg), K (43465.60 mg/kg), P (7907.32 mg/kg), Na (1496.13 mg/kg) and Mg
(2541.12 mg/kg) were established as major minerals in fruits. These results show that pepino fruit may be useful for the evaluation of
dietary information in important food crops.

Keywords : pepino, S. muricatum., proximate composition, organic acid, HPLC, minerals.

INTRODUCTION

Pepino (Solanum muricatum Aiton) is a small, herbaceous plant or bush with a woody base and fibrous roots. It is belong to
Solanaceae family, and also known as mishqui, melon pear and pepino dulce. Pepino is of interest as a crop for horticultural
diversification in intensive horticulture systems. The pepino is a horticulture crop from the subtropical and temperate grown for its
edible fruits (Gonzales et al., 2000, Prohens and Nuez, 2001, Huyskens-Keil et al., 2006, Anonymous, 2007 a).

The fruit also show considerable diversity in size and shape. The colors also vary completely purple, solid green or green with purple
stripes, or cream colored with or without purple stripes. The flesh is greenish to white and yellowish-orange. The plant likes a sunny or
semi-shaded, frost-free location, sheltered from strong winds (Anonymous 2007 a).

The fruit is sweet and fragrant, high in vitamins (Redgwell and Turner, 1986) and may have hypertensive and anti-tumors effects
(Ren and Torg, 1999; Prohens and Nuez, 2001). Pepino is a sucrose accumulator fruit (Schaffer et al., 1989), and post harvest ripened
fruits are less sweet than those ripened on the plant (Prohens and Nuez, 2001). The volatile constituents of some clones of pepino (

S. muricatum) fruit were isolated by simultaneous distillation-extraction and analyzed by gas chromatography — mass spectrometry
(GC-MS) (Rodriguez-Burruezo et al., 2004).

The pepino is a very versatile fruit and can be consumed in different ways depending on its maturity stage. When ripe, it has a flavors
resembling the cantaloupe melon (Sweet, 1986; Ruiz et al., 1992; Ahumada and contwell, 1996 Gonzales et al., 2000). At this stage it is
consumed as a refreshing dessert fruit, or as an ingredient of fruit salads. It can also be used in meat, fish or seafood dishes (National
Research Council, 1989), for preparing juices, preserves, ice creams and Jams (Morley-Bunker, 1983). When it is in an earlier ripening
stage it can be used as a vegetable in stews (Esquivel and Hammier, 1999).

The aim of this study was to determine the some physical and chemical properties, organic acids and mineral contents of pepino
(S.muricatum) fruits harvested at mature stages growing in Biiyiikeceli-Giilnar-Mersin where has a very important fruit growing
climatic (semi-subtropical) conditions in Turkey.

MATERIAL AND METHODS

MATERIAL

Pepino plants grow in Mersin (Biiyiikeceli-Giilnar) province in South Turkey. Fruits were harvested in mature stages, and selected
according to uniformity in colour, shape and size as well as for lack of injuries and foreign odour (Huykens-Keil et al., 2000; Huykens-
Keil et al., 2006).
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METHODS
Physical and Chemical analysis
L,a and b color values of pepino fruits were assessed with HunterLab color meter (Gonzales et al., 2000).

The fresh weights of 20 fruits were determined. The chemical properties (dry matter, crude protein, crude oil, crude fibre, ash,
titratable acidity, pH, total phenol, tartaric and citric acids) of pepino fruit were analysed according to AOAC (1994) methods.
Nitrogen was established by Kjeldahl analyses, multiplied by 6,25 and determined as protein (AOAC, 1994).

The total oil content was determined in accordance with AOAC (1994) method. Crude oil was obtained from finely dried crushed
fruit (ca 20g) extracted with petroleum ether (Merck- Darmstadt) in a Soxhlet apparatus; the remaining solvent was removed by
vacuum distillation. The extracted oil was stored at 4 C in tubes with anhydrous sodium sulphate.

Total phenolic content was measured by the Folin-Ciocalteu assay (Kahkonen et al.1999). Quantification was performed with the
hydrolysed samples. Results were expressed as mg/of gallic acid /g dry samples.

For organic acids extraction, approximately 500 g of each frozen sample were used and each replicate was used separately. 1 g of
homogenized sample was weighed and powdered with liquid nitrogen in a mortar and mixed with 20 ml of aqueous meta-phosphoric
acid (3%) at room temperature for 30 min using a shaker. This mixture was filtered and made up to 25 ml with the same solvent, then
used for HPLC analysis.The high-performance liquid chromatographic apparatus (Shimadzu LC 10A vp, Kyoto, Japan) consisted of an
in-line degasser (DGU-20A5), pump and controller coupled to a photodiode array detector (Shimadzu SPD-M20 A) equipped with
an automatic injector (20 pL injection volume) interfaced to a PC running Class VP chromatography manager software (Shimadzu,
Japan). Separations were performed on a 250 mm 4.6 mm i.d., 5 um, reverse-phase Inertsil ODS3 analytical column (GL Sciences,
Japan) operating at 30°C (column oven CTO-10AS vp) with a flow rate of 0.5ml/min. Detection was carried out with a sensitivity of
0.1 a.u.f.s. between the wavelengths of 200 and 360 nm. Elution was isocratic with 0.5% aqueous meta-phosphoric acid. Components
were identified by comparison of their retention times to those of authentic standards under analysis conditions and UV spectra with
an in-house PDA library. A 10 min equilibrium time was allowed between injections. All the samples were directly injected to the
reverse phase chromatography column. For the stock solution of the organic acid standards, L-ascorbic acid, malic acid, tartaric acid
and citric acid, were dissolved in methanol at a concentration of 1 mg/ml. All samples and standards were injected three times each
and mean values were used (Kafkas et al.20006).

Determination of mineral contents

About 0,5g of dried and ground pepino fruit was put into burnig cup with 15 ml of pure NHO3. The sample was incinerated in

a MARS 5 microwave oven at 200 C. Distilled deionized water and ultra high-purity commercial acids were used to prepare all
reagents, standards, and pepino samples. After digestion treatment, samples were filtrated through whatman No 42. The filtrates
were collected in 50 ml Erlenmayer flasks. The mineral contents of the samples were quantified against standard solutions of known
concantrations which were aralyzed concurrently (1998).

Working conditions of ICP-AES:

Instrument, ICP-AES (Varian-Vista); RF Power, 0,7-1,5 kw (1,2-1,3 kw for Axial);Plasma gas flow rate (Ar),10,5-15 L/min. (radial) 15
“ (axial);Auzilary gas flow rate (Ar),1,5 “; Viewing height, 5-12 mm; Copy and reading time, 1-5 s (max.60 s); Copy time, 3 s (max.
100s).

Statistical analysis

Results of the research were analysed for statistical significance by analysis of variance (Piiskiilcii and Ikiz,1989). This research was
performed by three duplicates with a replicate.

RESULTS AND DISCUSSION

The L value of pepino fruit skin showed a loss of the green color (Table 1). Regarding the b value, a strong increase was established in
yellow tones. Our results were found similar with results of Gonzales et al., (2000).

The physical and chemical properties of pepino fruit are shown in Table 1. Fresh fruit weight, dry matter, ash, crude protein, crude oil,
titratable acidity, pH, tartaric acid, citric acid, total phenol, crude fibre values of fruit were established. Fresh weights were determined
as average 173 g. Proximate compounts (%) were: protein (1.70), ash (1.81), dry mater (12.8), crude oil (0.22), crude fibre (2.7). In
addition, pH, total phenol, tartaric and citric acid were established as 5.46, 117 mg/100 g, 0.1232 mg/L and 2607.5 mg/L, respectively.

The average total phenol content of conventionally grown and frozen Marion berries , strawberries, and corn were 412, 241, and 24,7
mg/100g of fresh weight, respectively (21). A growing body of evidence indicates that secondary plant metabolites play critical roles
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in human health and may be nutritionally important (21,22). Kafkas et al. (2006) reported that the chemical composition and quality
characteristics of nine promising hybrids and two varieties of strawberries were evaluated for their quality attributes during ripening.
Total organic acid contents of experimental varieties had varied between 11.90 g/kg to 23.47 g/kg. The main organic acid was citric
acid and its concentrations varied between 9.15 and 20.27 g/kg frozen weight in the ripe period (Kafkas et al., 2007). The amounts of
citric, malic and ascorbic acids were reported as 3.21, 1.11 and 0.19 g/kg of FW in strawberry fruits by Perez et al. (1997). Ascorbic
acid content of strawberry raged from 0.37 to 1.04 g/kg (Kafkas et al., 2007). A minimal content of ascorbic acid was found in kiwi
fruits of Gaivard cultivar; in juice 5.44, skin 1.14 and pulp 4.20 mg/g (Kvesitadze et al., 2001).

The mineral contents of pepino fruit were determined by ICP-AES (Table 2). Fruits were found to be rich in some minerals such as Ca
(3256.96 mg/kg), K (43465.60 mg/kg), P (7907.32 mg/kg), Na (1496.13 mg/kg) and Mg (2541.12 mg/kg). Also, K, P, Na and Se and Mg
concentrations were higher than that of terebinth (Pterebinthus) [Na, 906.64 mg/kg; K, 1364.19 mg/kg; P, 801.88 mg/kg; Mg,318.39
mg/kg] (Ozcan,2004). Demir and Ozcan (2001) established 890,5 mg/kg Mg and 146,7 and 133,3 mg/kg Ca in Hadim and Kastamonu
rose fruit samples, respectively K, P, Ca values of fruit were clearly higher according to findings of Demir and Ozcan (2001). Calcium
is the major component of bone and assists in teeth development (Brody, 1994). The Mg, Fe and P levels are adequate. Some inorganic
elements which may contribute to biological processes, but which have not been established as essential are bromine, cadmium, lead
and lithium (Macrae et al., 1993a). Cadmium and lead are best known for their toxicological properties. Lithium is another element
with beneficial pharmacological properties in the treatment of macic depresssive disorders (Macrae et al.1993b). Decreasing of these
toxic element contents is an advantage. The highest mineral contents were P, K, Ca, Mg, Na and Fe. This work attempts to contribute to
knowledge of the nutritional properties of these seeds. In addition, knowledge of the mineral contents, as condiments at various baked
products is of great interest.

As a result, the differences in physical properties of fruits having about the same size were probably due to environmental conditions
in conjunction with the analytical methods used (Guil et al.1998). In addition, moisture, crude protein, ash, crude fibre, organic

acid and crude oil contents of fruits are affected chiefly by variety and growth conditions. These findings may be useful for dietary
information, which requires prior knowledge of the nutritional composition of edible fruits. The consumption of pepino fruits is rising
around the world owing to the increasing popularity of natural products. According to results, it could be said that pepino fruits
have a rich source of a number of important that provide a very useful effect on human health. It may be useful for the evaluation of
dietary information in important food crops.
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Table 1. Color, physical and chemical properties of pepino fruits* Table 2. Mineral contents of pepino fruits*
Properties Values Minerals Values(mg/kg)
L 62.06+0.51 Al 90.46+5.44**
a 4.67+0.17 B 27.23%£1.19
b 18.95+0.47 Ca 3256.96+132.41
Dry matter (%) 12.8+0.12** Cu 17.17+1.64
Weight (g) 173+15 Fe 79.73+£3.27
Crude oil (%) 0.22+0.02 K 43465.59+117.11
Crude protein *%) 3.21+0.63 Mg 2541.12+27.15
Crude fibre (%) 2.7+1.14 Mn 7.39+1.223
Ash (%) 1.18+0.33 Mo 1.14+0.32
Total phenol (mg/100 g) 17.320+1.13 Na 1496.13+11.24
Titratable acidity (%) 0.08+0.02 Ni 1.66+0.08
pH 5.46 £0.11 P 7907.32+21.01
Citric acid (mg/L) 2607+43.4 Se 2.23+0.04
Tartaric acid (mg/L) 0.1232+0.0042 Zn 29.67+2.28
Brix 57+1

*Drymatter **Mean + standard deviation
*Nx6.25 **mean + standard deviation

COPEPODS AS AN ALTERNATIVE LIVE FEED IN MARINE
LARVICULTURE

Mine Uzbilek Kirkagag

Ankara University, Faculty of Agriculture, Dept. of Aquaculture Engineering, Diskap: 06110 Ankara,
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ABSTRACT

Organic aquaculture focuses on best environmental practices, a high level of biodiversity, preservation of natural resources.
Organically grown fish should be matured without the use of pesticides, dyes and antibiotics. Thus, organic fish farming requires
spesific standards. It was declared by the Sustainable Organic Finfish Hatchery Standards 2004 that only naturally occuring live feeds
would be produced and organically derived manures and fertilizers would only be permitted. Although hatchery feeds represents a
tiny fraction of total lifetime of feeding, live feeds are very essential for larval survival and growth.

A major bottleneck in the cultivation of many marine fish species for commercial purposes is the lack of suitable food for the first
feeding of larval stages. With a rapid expansion of the aquaculture sector, increasing interest in new species and the culture of
ornamental species to replace wild fisheries, requirements arise that cannot be met by traditional live feeds. The traditional feeds,
Artemia and rotifers (Branchionus spp.) are not always effective foods due to their size, biochemical composition and swimming
behaviour. Some enrichment methods are needed for their biochemical composition.

Marine copepods, the principle diet for most marine fish larvae in nature, are rich in fatty acids. Due to their superior nutritional
value, researchs has been focused on investing copepods as an alternative live feed in recent years.
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INTRODUCTION

Copepods constitute a first vital link in the marine food chain leading from primary producers to fish, in nature. In the open water
marine environment, calanoids dominate the herbivorous zooplankton and provide the food chain base for practically all marine fish
larvae and planktivorous fish. In esturies and coastal areas, harpacticoids are an important constituent in the diet of larval and juvenile
fish, such as flatfish and salmonids (Stottrup 2003, Stottrup 2006).

The critical importance of fish larvae successfully capturing live prey during their first few days of life has been a concept central to
aquaculture production and fisheries recruitment for many years. Copepods and their nauplii are the dominant prey of many first
feeding fish larvae, often making up as much as 90-100% of their diet. (Chesney 2005, Stottrup 2006).

Live feed usage in marine fish hatcheries has lead to a rapid expansion in aquaculture sector since the 1980s. In the investigations

in live feed area, it was determined that natural and cultured copepods provide additional desirable characteristics such as size and
nutritional value to fish larvae rather than rotifers and Artemia nauplii that are the two common live food organisms for early life
stages of marine fish in hatcheries and have played a supplemental role in larval rearing (Stottrup and McEvoy 2003). In recent years,
with the understanding of copepods importance as live feed in marine fish hatcheries, aquaculture researchers have focused their
interests in rearing new culture species with very small larvae such as marine ornamental species or species difficult to rear on the
traditional live prey, rotifers or Artemia nauplii, or with a small mouth size such as grouper (Epinephelus sp.), dhufish (Glaucosoma sp)
and red snapper (Lutjanus argentimaculatus) (Doi et al 1997). Raised copepods as well as harvested zooplankton contain biochemical
characteristics that make them a good alternative or supplement live food for larval rearing. Copepods are already used semi-
extensively on an industrial scale. They are also part of the natural fish preys present in aquaculture ponds and promising results from
some sustainable intensive cultures have been reported (Drillet et al 2006, Engel-Sorensen et al 2004).

COPEPODS USED IN CULTIVATION

Although more than 11500 species of copepods have been classified, the number of species that are cultured at larger scales relevant
for rearing fish larvae are very few and in the three order of the copepods, the Calanoida, Harpacticoida and Cyclopoida (Mauchaline
1998). Researchers have received most attention to calanoida that are most abundant in the pelagic environment. The mostly cultured
calanoid species belong to the genera Acartia, Calanus, Centropages, Eurytemora and Temora. These copepods are small, with
relatively short generation times and a wide thermal and salinity tolerance and easily adaptable to laboratory conditions. Among the
primarily epibenthic harpacticoid copepods, species belonging to the genera Euterpina, Tigriopus and Tisbe to be ideal candidates for
cultivating in large cultures. Very few cyclopoid species have been reared in laboratory. Oithona spp. and Apocyclops spp. appear to be
the best candidates and they are relatively easy to culture over several generations and ideal as food for marine fish larvae (Stottrup
2003, Stottrup 2006). The choise of copepods for cultivation depends on geography, size of the predator (fish) and whether culturing
will take place indoors or outside (Kleppel et al. 2005)

CULTURE METHODS FOR COPEPODS

Extensive systems In extensive culture conditions, copepods are collected by the several types of filtering device that have been
developed for this purpose, from nature, from fjords or inlets where natural densities are high and used directly as live prey, inoculated
into outdoor tanks on land to produce live zooplankton for fish larval rearing, or harvested and frozen, dried or freeze-dried for

later use as an inert diet. Enclosed or semi-enclosed areas such as fjords can be directly use for rearing marine fish in North Europe
countries. Potential predators in the enclosed system were initially killed of with rotenone.

The phytoplankton production is enhanced by adding fertilizers and where possible water-flow to maintain a high and stable
production of zooplankton. Copepod starting culture is derived from resting eggs or are collected from the sea and transferred to the
enclosures. Fish larvae are then transfered to these enclosures at densities 0.01-1.32"', during the larval rearing prey densities should
be maintained in the range of 200-500 I'! and if it is needed additional prey may be added. Disadvantages of this type of system include
the inability to control production, food level and predators.

Production in outdoor ponds and large tanks is carried out in Europe and Asia for the culture of cod, grouper, turbot. In these systems
filtered sea water were used and phytoplankton can be monitored by adding nutrients. In Norwey, prey densities were about 10-300 1*
and 1.4-2.8 fish larvae are added to ponds, resulting in the production of 3.8-40 cod juveniles m>. An advantage of outdoor pond and
tanks, is the possibility of culturing zooplankton at least one generation before using them as food. Because many parasites such as
trematods and cestods use copepods as intermediate hosts. By using first generation nauplii as food for fish larvae, the risk of parasite
transfer will reduce (Stottrup 2003, Stottrup 2006).

Intensive systems Several attempts to mass culture copepods in intensive systems have been undertaken with varying success and have
resulted in the development of different systems for particular species of copepods. Most calanoid species fed by phytoplankton which
can be filtered from the water, although it was demonstrated that it was possible to use rice bran for feeding. A combination of at least
two algal species with high n-3 polyunsaturated lipid content and of a size that can be utilized by both the feeding naupliar stages and
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the copepodits and adult stages, probably comprises an adequate diet for culture. Aeration is required to maintain phytoplankton in
suspension. In copepod culture it is preferable to choose species with similiar thermal-salinity optima in rearing conditions, although
copepods adapt themselves different temperature- salinity regimes.

Contamination of copepod cultures by bacterial blooms, ciliate infections, other copepods may pose a problem. It should be cared

to use different siphons for each tank to avoid contamination. Light regime in cultures should be at least 12 h of light. These culture
techniques for calanoids are similiar to the other copepod groups, harpacticoid and cyclopoid. The main difference is in the culture
tank sizes and their shapes. In calanoids, large volumes and cyclindrical tanks are required and a high tank height to tank diameter
should be preferred in order to reduce the surface area to be siphoned and thus the loss of copepods. In benthic harpacticoids needs
available surface area than the culture volume. It was reported that in four trays, 40x60 cm sized contained 3 litres of filtered sea water,
300000 nauplii day! was produced and it corresponds to daily output of 100000 nauplii per litre. Also filtered, non treated sea water
and artificial sea water may be used and a whole range of inert food is acceptable to harpacticoids (Stottrup 2003, Stottrup 2006).

USE OF COPEPODS AS LIVE PREY FOR MARINE FISH LARVAE

Copepods have superior nutritional value resulting in normal pigmentation and development and eliminating the need for
enrichment, their optimal lipid to protein content for fast-growing fish larvae preventing dietary lipid overloading. Fatty asid
composition in copepods allow the larval fish to cope better with stressful condition superior than traditional live feeds (Artemia and
rotifers) even after enrichment. Copepods are valuable source of lipids, essential fatty acids (DHA, EPA and ARA), protein, amino
asids, easily assimilated carotenoids, minerals and enzymes. They could be an inexpensive fishmeal and an alternative or supplement
to Artemia nauplii or rotifers. Copepods contain high levels of vitamin C and may be an important source of vitamin C in fish larvae.
Copepods have no alternative live food because of size for very small first-feeding fish larvae. All stages of copepods are suitable as
food. Harpacticoid copepods may serve as tank cleaners, thus helping to maintain tank hygiene. Copepods are an important source of
exogenous digestive enzymes that improve digestion of prey in early-stage fish larvae in which the gut is not fully functional and their
swimming behaviour helps algal cultures in suspension in green-water systems. Copepods provide improvement in larval condition
and a higher resistance to disease (Stottrup 2006, Drillet et al 2006, Treece and Davis 2000, Stottrup 2000).

CONCLUSION

Copepod nauplii offer a diverse size spectra and nutritious prey that can meet the specialized needs of small fast-growing fish larvae.
Rearing methods are needed for the mass propagation of suitably small copepods as live prey that can meet the needs of these species
and be practical for broad-scale application by commercial aquaculture businesses (Chesney 2005).

Copepoda is rich in species and a lot of candidates potentially relevant for aquaculture are still need to be discovered. A basic
knowledge of physiological processes and population dynamics of a species is a prerequisite for the development of rearing techniques
(Stottrup 2000). Extensive cultivation of copepods has been shown to be biologically and economically feasible and has been adopted
in commercial hatcheries.

However scaling-up small scale intensive techniques is complicated and the development of economically viable, large-scale culture
systems for calanoid or harpacticoid copepods remained to be demonstrated. Intensive production systems for copepods remains
open for the next century. It would seem sensible to concentrate copepod-rearing efforts on planktonic, estuarine species, which are
naturally adapted to variable conditions and tolerant to rearing at high densities (Stottrup 2000, Stottrup 2006).
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ABSTRACT

Land use and land cover changes are important aspects of global environmental changes. They are controlled by natural factors and
are affected by new technological. This paper describes to investigate future land use by studying a wide range of scenarios defining
climate and agri-environment changes. In recent years, dust storms were investigated for transport and deposition processes and

for their strong impact on the concentration levels and composition of atmospheric aerosol. Effective management and monitoring
of soil resources require spatial data at various scales in order to incorporate land use patterns, geomorphology, topography, and
hydrologic and vegetation parameters. Remote sensing may be the only feasible means of providing such spatially distributed data

at multiple scales and on a consistent and timely basis. Quantify basic nutrient transformation and transport processes and their
controlling factors in agricultural systems. Assess the influence of soil resource management strategies on C and nutrient cycles in
agricultural ecosystems. Develop nutrient management practices to improve nutrient efficiency and protect environmental quality [8].
The results of an investigation of the utility of LIDAR (Light Detection And Ranging) for recovering ecological variables are detailed.
Therefore, measurement of forest attributes and evaluation of their variety is often advocated as a good indicator of biodiversity in the
context of conservation management [1]. The Normalized Difference Vegetation Index (NDVT) is the most extensively used satellite-
derived index of vegetation health and density. Since climate is one of the most important factors affecting vegetation condition,
satellite-derived vegetation indexes have been often used to evaluate climatic and environmental changes at regional and global scale.
Mechanisms that initiate land degradation include biophysical, chemical and biological processes [6].

Keywords: Climate change, aerosol properties, soil management, LIDAR techniques, NDVT, vegetation cover.

INTRODUCTION

Of an estimated 2 billion metric tons of dust that move some distance in Earth’s atmosphere each year, approximately 75% originates
from the Sahara and Sahel regions of Africa [10]. Natural deposition is mainly originating from pulses of mineral dust from North
Africa into the Mediterranean region [4] and from marine aerosols delivered by the Mediterranean Sea. The biogeochemical impact
of desert dust also remains a matter of discussion regarding its contribution for different major and minor elements to terrestrial and
marine systems and especially its potential fertilizing role for remote oceanic areas by supplying micronutrients as phosphorus and
iron [2].

1 Effects of Saharan dust inputs

Rainwater chemistry was monitored during a two years period (Nov. 2003 - Oct. 2005) for quantification of the atmospheric input
over a small (70 km?) rural Mediterranean watershed. Major ions contents (HCO,, Cl, NO,, SO,, Ca, Mg, Na, and K) were determined
by IC, nutrients content ( PO,*, NO*, NO* and NH*") determined and trace element contents (Al, B, Ba, Cd, Cr, Cu, Co, Li, Mn, Mo,
Ni, Pb, Rb, Sr, U, V and Zn) by ICP-MS [13]. It has been further shown that besides the photochemical production of Fe(II) as well as
producing some other essential nutrient elements like Zn, Mn along with PO, * [14]. This natural source of bioavailable iron is very
essential since for many years iron deficiency suggested to be a limiting oceanic micronutrient in some oceanic regions, away from
lands [7]. Mineral analyses of the used Saharan desert soil sample are composed of 55% quartz, 17% calcite, 4% clay, 23% gypsum and
1% feldspar [15]. These results were agreed with literature [16].

2 Aerosols and climate effect

Aerosol particles have been found to play a key role in human health, in pollution problems and in global climate change. The quantity
of dust has the potential to induce regional and ecosystem responses such as red tides or degradation of coral reefs due to infestation
of foreign fungal or microbial populations. Saharan or mineral dust has recently been implicated as a significant force factor in
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regional climate changes, specifically in influencing local precipitation patterns [11].

3 Agri-environment and soils

Agri-environment schemes have management options for habitat re-creation and restoration. Before offering such agreements,
detailed information on soils is often necessary to identify whether a particular site is suitable and, if it is, to determine the most
appropriate target habitat to aim for. Regular soil analysis should be undertaken as a vital part of good [12]. Furthermore, soils are an
integral part of the biosphere, interacting with the biogeochemical and physical climate systems, affecting productivity, carbon fluxes,
and biodiversity. Space and airborne sensor systems, with their synoptic and repetitive coverage of the land surface, are increasingly
being relied on to characterize and map the spatial variation of soil physical and biogeochemical properties for environmental and
natural resource management purposes. LIDAR, an emerging remote sensing technology that directly measures the three-dimensional
distribution of plant canopies, can accurately estimate vegetation structural attributes and should be of particular interest to forest,
landscape, and global ecologists [5].

EXPERIMENTAL PROCEDURES
1 Monitoring requirements

Airborne LiDAR is an ideal tool for surveying regional scale projects. Predicting mineral aerosol distributions is a difficult task due to
the episodic nature of the sources and transport. Mineral aerosols are suggested to play an important role in climate forcing by altering
the radiation balance in the atmosphere [9]. The Normalized Difference Vegetation Index NDVI and other related vegetation indices
have been shown to be directly related to many ecosystem parameters and processes such as leaf area index, biomass, production, and
absorbed photosynthetically active radiation. Characterizing a regional climatology of aerosols and clouds and their relationships to
forest cover is important to understanding the interaction of ecosystems and the atmosphere [16].

CONCLUSIONS

Qualitatively, NDVI generally show the proper sense of change in greenness. Management of forest ecosystems at landscape scales
means projecting, evaluating interactions and cumulative impacts on many resources at a time. Characterizing a regional climatology
of aerosols and clouds and their relationships to forest cover is important to understanding the interaction of ecosystems and the
atmosphere. LIDAR remote sensing only recently has become available as a research tool, and it has yet to become widely available. In
addition to their ability to assess dust structure and optical properties with high vertical resolution, LIDARs should play a major role
in future operational dust model validation and assimilation activities if observations are performed in regular time intervals and with
reasonably good density and distribution of stations in the horizontal located over a particular region.
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ABSTRACT

By using allelopathic effects of plants one of the aspects of weeds control in fields is production of organic crops in sustainable agricul-
ture. In this reason a trial to evaluating allelopathic effect of different parts of maize in different growth stages under water stress on
germination and growth of Amaranthus retroflexus has been done. This research had been done in laboratory and greenhouse hydro-
ponicaly. For providing different maize parts extracts maize have been planted in fields of Islamic Azad University of Tabriz in Iran

in two level of irrigation (irrigation per 7 and 14 day). Then maize materials get from different parts of maize (root, shoot, leaf, stem,
control), in different growth stages (growth, flowering and filling). Then from this material water extracts in 10 percent concentration
provided. In this research factorial based completely randomized design with three replication used.

Results showed that germination of seeds of this weed was one of the susceptible traits surveyed in this research. So that seeds germi-
nation decreased by 871% in response to water extracts of maize leaf in flowering stage. In this trait leaf extract had highest allelopat-
hic effect on seeds germinations. Also extracts get from flowering stage of maize had more allelopathic effect on seeds germination.
Least allelopathic effect of maize parts was for root extracts.

Drought also increased allelopathic effect of all parts in laboratory experiment. In greenhouse leaf water extracts of maize leaves had
highest allelopathic effects on amaranthus retroflexus leaf area and in stress factors control level caused a decrease by 90%. Water ext-
racts of roots had no effect in control of stress factor. But in condition of drought maize roots extracts decreased leaf area by 55%. In
leaf area also water extract get from flowering stage had more allelopathic effect.

Leaf water extracts of maize in stress factors control level also decrease biomass by 66%. Leaf water extracts of maize also decreased
seed yield of Amaranthus retroflexus weed. So that this plant parts extracts in control level of stress factor decreased yield by 83% than
control. This decrease in seed yield of this weed can lead to a decrease in competition of weeds in field in next years. Totally water
extracts of leaf had more allelopathic effect on traits surveyed.

Drought also increased allelopathic effects of plant parts of maize. At all except for root water extracts in irrigation level, all parts
decreased Amaranthus retroflexus seed germination, leaf area, biomass and seed yield. Thus by using maize and sustain its residues in
crops rotation, germination and growth of Amaranthus retroflexus have been decrease and have been useful organic crop production.

Keywords: allelopathy, maize, drought, growing stages, Amaranthus retroflexus

INTRODUCTION

Weeds consist of one percent of plant species, but they can cause harsh negative effect on crops (Singh et al, 2006). To this allelopathic
interaction of crops and weeds maybe seems to be small, but this interaction by changing copmpitition have intensive effect (preston
et al, 2002). In spite of importance of this interaction, many of researches concentrated on allelopathic effect of crops on weeds. but
certain weeds allelopathic affect of crops on are useful and extinct competitive weeds (narval et al, 2005).

Allelopathic affect of plants first depend on genotype (Xuan et al, 2005). But concentration of this compounds can be influenced by
developmental stages of plants (namedo, 2007) and environmental conditions such as water stress (Noguchi, 1999). Also production
of allelochemicals depend on plant different parts (Lopez et al, 2009). Leaves and their remains usually are most important sinks and
roots have less allelopathic effect in comparison to leaves (Turk and Tavaha, 2003).

Maize allelopathy received less attention in comparison to other crops (Minorsky et al, 2002). Of most important evidence, obtained
by Noguchi (1999). He extracted 6 allelopathic compounds (wang et al, 2005).
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The goal of this investigation was to evaluate allelopathic effect of different maize parts obtained in different growth stages in different
water regimes on germination and growth of amaranthus retroflexus.

MATERIAL AND METHODS

This investigation has been done in 2008-2009 growing season in laboratory and greenhouse trials in Islamic azad university of tabriz,
iran.

Maize planted in field under two watering regimes: 1- irrigation each 7 day 2- irrigation each 14 day. In different growth stages, maize
different parts harvested in different growth stages, dried and milled. Then 10 and 20% water extracts prepared. Maize parts factor
consisting of roots, leaf, stem, total plant extracts and control. Growth stages factor also consisting of growing stage, tasseling and fill-
ing of maize kernels stage. This investigation has been done in factorial based on randomized completely design in three replication.

Laboratory investigations carried out in germinator. Germination tests carried based on ISTA roles for 10 days. Green house surveys
also carried on hydroponically in perlite and based on completely randomized design. Hoagland nutrient solution used to supply
nutrients required by amaranthus retroflexus plants. Traits measured were shoot height, biomass, leaf area and seed yield.

RESULTS AND DISCUSSION

Significant differences observed in all unilateral and reciprocal effects in 1% level in germination trait. In leaf area, different water-
ing level and extracts different of different maize parts had meaningful effect in 1 % level. Effect of extracts get from different growth
stages also was significant in 5% level.

Reciprocal effect of watering level in extracts of different maize parts was significant in 1% level. In shoot dry weight, watering level
and extracts of different maize parts in 1% level and reciprocal effect of watering level in extracts of different maize parts in 5% level
had meaningful effect.

GERMINATION PERCENTAGE

Leaf water extracts of maize get from two growth and developmental stages of growth and tusseling had more decreasing effect on
germination than other treatment levels and decreased germination percentage by 84 and 87 % than control, respectively. Turk and
Tawaha (2003) also pointed out that leaves and their remains are most important sink of allelochemicals. In this investigation after
leaves, extracts of total plants and stem, respectively have more allelopathic on germination. Germination along with growth and es-
tablishment of seedling have dynamic role in plant communities (Fernandez et al, 2008). Thus this reduction in germination percent-
age of Amaranthus retroflexus seeds due to maize allelochemicals has dynamic role and lead to a reduction in weeds interaction.

Figure 3-1: effect of extracts of maize different parts from different growth stages on seed germination
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According to figure 3-2 it observe that drought stress increased allelopathic effect maize different part extracts. So that leaf extract
under water stress lead to more 13 % depression in germination percentage than leaf water extract in full watering regime.
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Figure 3-2: effect of different maize parts extracts under different watering regime on seed germination
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According to figure 3-3 maize leaves extracts under drought stress have more allelopathic effect on Amaranthus retroflexus shoot
height. After this treatment, leaf water extracts under full irrigation have more decreasing effect on shoot heights. But more increase
in allelopathic effect of extracts observed in root extracts. Root extracts under full irrigation had no affect on Amaranthus retroflexus
shoot heght, nonetheless root extracts under water stress decreased shoot heights by 42 % than control. There are some reports that
some allelopathic compound release only on drought conditions. Fritz et al (2007) also pointed out that remains of plants growing
under drought stress showed more allelopathic affect.

Figure 3-3: effect of different maize part extracts under different watering regime on shoot height
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According to figure 3-4 leaf water extracts of maize under drought stress and leaf water extracts of maize under full watering de-
creased LA more than other treatments, respectively. Root water extracts under full watering don't decreased leaf area, but root ex-
tracts under drought stress decreased leaf area by 55 % than control. Based on observation drought stress can lead to an increase in
Allelochemicals such as monoterpens, clorogenic acids, hydroxamic acid and phenolic acids concentration (Reigosa et al, 2006).

Figure 3-4: effect of different maize parts extracts under different watering regime on leaf area
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According to figure 3-5 there is no differences in allekopathic effects of extracts obtained from growing and kernels filing stages, but
extracts from tusseling stages have more allelopathic affect than extracts from other developmental stages. Thus according to this that
there was no differences in different growth stages alleloparhic affects, there was traits that showed a response to allelopathic extracts
from different growth stages. Researchers pointed out phonological stages of releasing plants can have an affect on allelochemicals
production (Reigosa et al, 2006)Figure 3-5: effect of extracts from different growth stages on leaf area
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According to figure 3-6 leaf extract under drought stress decreased shoot dry weight more than other treatments. This treatment de-
creased shoot dry weight by 70 percent than control. After this treatment, water extracts of leaves under full irrigation was the more
allelopathic extracts on shoot dry weight. Root water extracts under full irrigation had no decreasing affect on shoot dry weight at all,
but under drought stress root extracts caused a reduction by 34 % than control in shoot dry weight.

Figure 3-6: effect of different maize parts extracts under different irrigation regime on shoot dry weight
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Seed yield

Drought has no effect on allelopathic affect of stem water extract on seed yield (figure 3-7), but allelopathic affect of other parts in-
creased due to drought stress. Leaves water extracts has more allelopathic affect on seed yield. Root extracts in full watering has no
effect on this traits, but root extracts under drought stress increased allelopathic affect of roots. Important thing about this trait, is
decreasing seed production rate. Because high production rate of seeds in weeds is one of reasons for successfulness of weeds (Maha-
rjan et al, 2007). In amaranthus retroflexus each plant can produce 100000 seed (Costea et al, 2003). In this reason this reduction will
be a great chance to crops successful production in fields.
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Figure 3-7: effect of different maize part extracts under different irrigation regime on seed yield
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AGROECOLOGICAL CROP PROTECTION IN ORGANIC AGRICULTURE:
THE CASE OF CUCURBIT FLIES IN REUNION ISLAND

T. Nurbel, J.- P. Deguine CIRAD, UMR 53 PVBMT, 7 Chemin de I'Irat 97410 Saint Pierre, La Réunion, France

ABSTRACT

Cucurbit flies are considered as the main pests in organic farms in Reunion Island. Three species cohabit : Bactrocera cucurbitae,
Dacus ciliatus and Dacus demmerezi and cause 90% loss of Cucurbit yield [1]. Damage to the crop is due to oviposition by females

in fruit and to the development of larvae inside the fruit. Agroecological crop protection, which is suited to organic agriculture, is an
approach based on three components: sanitation, habitat manipulation and biological control [2]. It can be applied to fly management
in organic farming using the following seven practices.

® Populations of flies are ! tumber |

“ Agroecological practices, monitored during the year using ¥
such as intercropping or male-lure baited traps without . 1]
minimum tillage, aim to m insecticide, in order to evaluate the I
improve the vegetal critical period for management. | |

biodiversity and the health of
the soil, two key-components
of the sustainability of
agroecosystems.

® Levels of population fluctuate [\
during the year, with a peak | '
during cropping season N
(November to April).

Mot ind Yere
Fig 1: Number of B. cucurbitoe (black)
and D. demmerezi red) caught in
cue-lure traps during 1994 and 1995 on

® These practices allow the Reunion lsland.

development of Conservation
Biological Control. ;

® Each fruit is able to host
many fruit fly eggs and larvae.

® A preventive solution is to
pick and place infested fruits
into an “augmentorium’, a
tent-like structure designed
to sequester flies and to
allow the escape of
parasitoids in the farm
environment.

Trap plants

®Adults of B. cucurbitae
shelter and roost in
vegetation bordering
crops [3].

® Psyttalia fletcheri
(Braconidae, Opininae) is
a parasitoid established
on Reunion Island.
It contributes to the
control of the Melon Fly
and its impact can be
significant only if there
is no chemical
insecticide pressure
(i.e. in organic farming).

¢ Under the Male Annihilation Techmque
(MAT), many male-lure baited traps
(same as they are used for monitoring)
are used to catch the maximum number
of males and to disrupt the equilibrium
of the population.

® The trap is a plastic bottle containing a m F I I
l
i
1
£

® Corn appeared to be the most
attractive and appropriate trap
plant for controlling Cucurbit flies.

parapheromone (cue-lure), but no insecticide. It
: . : o Qi & A .
is designed to allow the entrance of flies but Synéis-appat’, acceptable in
prevent their exit. organic agriculture, is a
combination of an attractant and

Fia 3 : Mortality rates In fleld  ° feeding stimulant, and spinosad
cages for males (blue) and (biological insecticide). It can be
females {pink) mmem .

, Dacus . I I applied on border plants (corn) as

:ng‘r nﬂaﬂ's’ pg:t&:s pl:v":d :: spot spray to attract Cucurbit flies  Fig2: pmmmdmmﬁmon corn and

: ; cane grass tested in field cages. Number of flies observed
corn leaves. and to kill them. _Our studies ot st s, The bt T (55%) Wit it prcpertion of
showed that “Synéis-appat” was fies on corn (Pc) = 0 and HL: Pc >50% (*** = P<0.001)

effective on the three species of
flies, especially on B. cucurbitae,
and has no effect on parasitoids.
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ABSTRACT

Ecological cultivation of the soil corresponds to the healthy and high quality foods requests. Also, it provides the protection of natural
resources on long term for the benefit of future generations. In order to practice the system of soil ecological cultivation is important
to reduce the environment pollution due to the agricultural works. The organic soil is the focus, therefore, maintain and increase
soil fertility is very important. Base soil fertility is life in the soil. Soil fertility, soil productivity that is a decisive attribute, whose level
in using drops. A general principle applies to organic farming is that land should be as unobtrusive, but conditions in our country is
hardly give up plowing. Minimum and direct sowing systems requires appropriate equipment, heavy investment and trained.

Keywords: soil ecological cultivation, organic soil, organic farming.

INTRODUCTION

The organic soil is the focus, therefore, maintain and increase soil fertility is very important. Base soil fertility is life in the soil. Soil
fertility, soil productivity that is a decisive attribute, whose level in using drops. It therefore needs to recover first from fattening,
ensuring a chain of specific effects of organic farming: healthy soil - healthy plants - healthy animals - healthy people.

Work done correctly makes life in the soil and provide needed space for plant roots, contributing to: improve soil structure, raising
and reducing compaction, incorporating crop residues and organic fertilizers, weed control, preparing the germinative bed.

Ground work to ensure a stable structure with a maturity and an appropriate resilience to neutralize some restrictive factors: excessive
rainfall, heavy rains, the settle by agricultural machines, washing the fine soil and nutrients, formation of crust, siltation.

COMMENTS

A general principle applies to organic farming is that land should be as unobtrusive, but full of weeds conditions in our country is
hardly give up plowing. Minimum and direct sowing systems requires appropriate equipment, heavy investment and trained.

Given these conditions of differentiation, the specific objectives of tillage may be:
- Adjustment of physical characteristics, chemical and biological, whiles creating optimal conditions for seed incorporation, their
germination and the subsequent growth of plants;

- Maintaining and enhancing soil fertility restoration and regularly show raising layer soil incorporation of crop residues left after
harvesting the plants, manure, green fertilizer, natural deposits of mineral fertilizers, amendments, etc.;

- Weed control and some diseases and pests that development cycles in relation to the ground;
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- Enhancement effect of other technological elements, plant vigor and efficiency of fertilizers, irrigation water, crop rotation is closely
related to how prepared the soil, root system of young plants grow more easily in a loose layer, than in one compact, and so work is
more intense micro-worked soil.

Economic efficiency of a culture is closely linked to how they are executed and why is the work of soil quality. Ground work is the
technological component through rationalization leads to a substantial reduction in fuel consumption as soil preparation requires 35-
65% of the total energy consumed in a culture technology.

Organic farming is a different model from the conventional intensive agriculture, but also too traditional of subsistence agriculture.
Organic farming is creative, instructive, scientific and advanced, allowing correction of serious environmental problems and social
care, and resolve imbalances facing the current agriculture and farmers in general.

Most important characteristics of plants are encouraging organic cultivation, maintenance and reproduction of natural functions
of soil. Organic cultivation differs significantly from the conventional and intensive methods and effects. Ground work is mainly
intended immediate effect a series of positive role from the very ground work objectives: basic work, preparatory work for the bed
germinative maintenance of fields. Often, however, when the work is inadequate, the effects of ground work can be immediate
negative or lasting effect, remaining.

Reduce traffic on the ground and making works best when the soil (in the technological and humidity) are important condition for
more efficient cultivation in environmental system.

Soil as part of the ecosystem, a biological system is open and lively from the presence of micro-organisms and is dynamically located
in an exchange of energy and substance with the environment, but the main repository of organic matter. Accumulated in soil organic
matter has a role on the development of most processes and soil properties. Also, soil organic matter, is one of the most important
reservoirs of carbon (organic or mineral), which in turn is transformed under certain conditions, with a certain intensity, atmospheric
carbon dioxide, a potential source for accelerating greenhouse effect. This important resource soil is in constant interaction with
human activities in the agricultural and applied technology. Carbon stored in soil through photosynthesis may be released as CO2 by
mineralization or decomposition.

The transformation of matter is defined by a complex biological process: humification - mineralization. Much of the loss is due to
anthropogenic carbon, for example through the work and soil erosion. The relationship between agriculture and the loss of carbon is
complex, but it is clear that there is a link between agriculture and climate change. Raising physical layer through the work of arable
soil, removing the main production and replace it with fertilizers help to change the system. Annual removal of biomass crops is a
removal of carbon and nutrients in agricultural ecosystems. After repeated cycles of removal of biomass from the system, the soil is
poor in nutrients and organic elements.

Soil conservation practices are those which not only reduce soil erosion but be required to increase soil carbon content. Best
management practices for sequestration are related to cultural remnants, such as conservation work directly sowing, minimal
work, mulch soil, appropriate rotations, cover crops, eliminating grubbing summer, application of organic fertilizers and compost,
optimizing fertilization soils.

Plant debris left on the soil surface or incorporated surface where soil conservation systems, contribute to increased biological activity
and is an important source of CO2. It restores soil structure and improves the overall drainage of the soil, allowing faster water
infiltration into soil. The result is a more productive soil, better protected against wind and water erosion and requires less fuel to
prepare the bed germinative.

The advantage of organic cultivation of the soil is to achieve a balance between crop production and environmental protection, which
can be guaranteed to prevent environmental imbalances, with possible negative influence on the results of production even further.

Favorable effects of soil induced by environmental work are extending the optimal range of humidity, a workability better structure
and better soil drainage.

OUTLOOK

The objectives of soil protection in Europe adopted a work can be applied to organic soil and our soil, whether that effect is applied
correctly all necessary measures:

« reducing tillage intensity and aggression, respect for the right soil to be covered with vegetation all year, stopping capillarity to the
soil surface (dependent crops by mechanical work to maintain soil structure and layers of vegetable soil protection) anti-erosion
systems of work soil, land suitable slope;

« use of agricultural machines with bodies which raise and small soil by tapping and selling of land on the line of least resistance, not
by cutting, compression and compaction (specific conventional system), reducing road traffic and performance at a crossing in many
technological operations;
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« increasing the capacity of absorption and accumulation of water (to avoid soil erosion, stabilization of pore continuity, avoid the
settle soil humus content optimization, preserving structural stability);

« diversification of agricultural practices (crop rotation with winter summer, those with annual multi-annual).
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ABSTRACT

Phosphorus is an essential element which plays a key role in plant growth and development and is the major nutrient after nitrogen
(N) that limits plant growth [4]. Because of soil pH most of the phosphorus applied as fertilizer (75 to 90%) will not be available to
the plant due to iron, aluminum and calcium complexes [7]. A significant number of soil rhizosphere bacteria and fungi known as
PSM micro-organisms are able to convert the non absorbable mineral soil phosphorus to available form which is readily absorbed by
plants [3]. The applications of these micro-organisms have proven to increase the yield in most of crops [9]. In terms to this fact these
bacteria are known as Plant growth promoting rhizobacteria. The application of these bacteria in the soil increases germination rate,
root growth, crop yield, and pest control, leaf area, chlorophyll content, drought resistance and biological activities in the soil [5].

Nuel et al (1996) reported a direct relationship between IAA and Cyt production by PGPR and Canola and lettuce growth [6]. One of
the most important challenges to produce food (especially in arid and semi arid regions of the world) is the shortage of reliable water
resources in the world [2]. While the available water resources are constant, the population of the world is increasing annually. In this
respect we need to increase the water as well as land use efficiency in our crop production practices [1]. Because of irrigation water
shortage, water stress through limited irrigation systems should be imposed to some extent on the plants during the growing season.
The main goal of these practices is to increase the water use efficiency by less water application in each irrigation as well as elimination
of irrigations with the least efficiency.

Limited irrigation will tend to decrease yield per unit area, however, the increment in planted area and maximizing the crop yield per
unit of water consumption in long term will lead to more crop production [8].

The objective of this project was to determine the effect of sole and mixed application of chemical and biological phosphorous
fertilizer on plant growth and yield of turnip under limited irrigation conditions.

MATERIALS AND METHODS:

This research was conducted in Research Farm of College of Agriculture, University of Tehran, in Karaj/Iran during 2009. The
experimental treatments were arranged as split plots were five levels of irrigation treatments were assigned to the main plots and four
levels of fertilizing systems to the subplots. A randomized complete block design with four replications was employed to analyze the
data. The experimental treatments are listed as follows: Irrigation treatments including IR (no irrigation), IR (Irrigation at sowing
time), IR, (Irrigation at sowing time + commencement of tube formation), IR, (Irrigation at sowing time + commencement of tube
formation + commencement of flowering) and IR, (normal irrigation). Fertilizer treatments including FO (no phosphorous fertilizer),
Fch (100% chemical phosphorous fertilizer according to soil test), FB (seed inoculation by pseudomonas putida bacteria strains 41
and 168) and 50%Fch+FB (50% chemical phosphorous fertilizer + seed inoculation by pseudomonas putida strains 41 and 168). The
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phosphorous was provided from Ammonium phosphate source (250 Kg/ha according to soil test) which was applied in strips 5 cm
apart from the seed. The phosphorous biological fertilizer comprised of two pseudomonas strains 41 and 168 which was provided by
Soil and Water Research Institute of Iran. The seed was immediately planted after inoculation by bacteria (in the rate of 50 gr/kg seed)
on March 3%, 2009. The harvesting was done on June 26™. Harvest samples were collected from 1 square meter quadrates per plot
after elimination of border effects. All the plant and yield attributes of turnip (eg. shoot weight, root weight, total forage yield, shoot/
root ratio and etc.) were measured.

RESULTS AND DISCUSSIONS:

Irrigation treatments, fertilizing systems and their interaction effects was significant on turnip shoot, root and total forage production
(p<0.01). At all irrigation levels the application of 100% chemical fertilizer produced the highest turnip shoot dry matter (Figure,

1). Fifty percent reduction in chemical fertilizer application led to significant reduction in turnip shoot dry matter even if biological
fertilizer was applied. However, the comparison of results at different irrigation treatments indicated that the maximum efficiency of
shoot yield per unit chemical fertilizer application was achieved at 50%Fch+FB. These results indicate that there is a synergistic effect
between biological and chemical fertilizer in respect to shoot dry matter production which could lead to lower application of chemical
phosphorous fertilizer if biological fertilizers are applied with them. The maximum root yield was obtained in IR which followed a
decreasing trend as the number of irrigations decreased. The application of biological fertilizer at IR, and IR led to the maximum
root yield production indicating that pseudomonas bacteria is more active and more favorable in better soil moisture conditions
(figure, 2). The total forage yield followed the same trend as root and shoots production as affected by different irrigation systems. At
all irrigation systems the highest total forage yield was obtained from 100% chemical fertilizer (Figure, 3). At IR, and IR _ irrigation
treatments no significant differences were observed between 50%Fch+FB and sole biological fertilizer applications. These results
indicate that the application of 100% chemical fertilizer increases turnip forage dry matter under all soil moisture conditions, however,
under more favorable soil moisture (IR, and IR ), there is a possibility that by sacrificing of 20 (IR,) to 10 percent (IR ) of the yield we
can substitute the chemical fertilizer by the biological one which is a significant movement towards the sustainable agriculture.

Figures:
3500 a 1200 y @
3000 p e 1000 | be
2500 - d 2 s
o —
{1000 - )? 600
21500 - 400 . K
1000 LR 200 L1 I I
500 l ]
0 . :
Dll l o £ @ ® o £ @ @ o £ @& @ o £ © @ S s @ @
I [ ™ [ [ 2 v T oo -t 0 e NS N MmoED o, =+ U=
Ly 5L I A Ly 5N HEEN O FESL £ 24y = € @2 L e - £ g »E = Z ¢ E
E O u E E oo Loz B oo 2 om & = & - g = o =~ = m = e
= « = = £ + = =z ¢+ = = &g & = o . = & © -4 -4 =
. 2 | ;‘ L & ) 2 ‘E F Figure 2: Interaction effects of irrigation and fertilizer treammenton turnip
Figure 1: Interaction effects of irrigation and fertilizer treatment on turnip shoot root vield
vield -
4500 a
4000 1 b
3500 L ¢
3000 - e e
2 2500 gh ¢ pren ¢ ez efg
5 2000
1500 ij
1000 i
o m |
Q £ o m o £ o o o £ @ m Q £ o m o £ o @
gESEP 2522 P52F gF5PTP 520D
e SE HEZE O LEEE O LESL PG
E QFE EFgyE E£pFfE EpEz zzfE
- = - B i =z

&1

Figure 3: Interaction effects of irrigation and fertilizer treatmenton turnip total
vield

ACKNOWLEDGEMENTS

This project was funded by “Center of Excellence For Agronomy, Breeding and Biotechnology of Forage Crops”. The authors are
grateful to Eng. A. Alipour jahangiri for technical help and Dr. K. Khavazi for preparing rhizobacteria.

REFERENCES

[1] Bouwer,H. Irrigation and global water outlook. Agric. Water Manage, 1994, 25:221- 231

[2]Diouf,]. Agriculture, Food security and Water. Towards the blue revolution.OECD

Observe,2003.reference:http://www.oecdobserver.org/news/fullstory.php/aid/html

[3] Egamberdiyeva, D., D. Juraeva, S. Poberejskaya, O. Myachina, P. Teryuhova, L.Seydalieva, and A. Aliev. Improvement of wheat and cotton growth and nutrient uptake by phosphate solubilizing

103



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

bacteria., 2003, 26th Southern Conservation Tillage Conference.

[4] Fernandez, L.A., P. Zalba, M.A. Gomez, and M.A. Sagardoy. . Phosphate-solubilization activity of bacterial strains in soil and their effect on soybean growth under greenhouse conditions. Biol. Fertil.
Soils, 2007, 43: 805-809.

[5] Lucy, M., Reed, E. and Glick, B. R. Applications of free living plant growth promoting rhizobacteria. Antonie van Leeuwenhoek,2004, 86: 1-25.

[6] Noel, T. C., Sheng, C., Yost, C. K., Pharis, R. P,, and Hynes, M. E Rhizobium leguminosarum as a plant growth promoting rhizobacterium: Direct growth promotion of canola and lettuce. Can. J.
Microbiol, 1996, 42,279-283.

[7] Turan, M., N. Ataoglu, and E. Sahin. Evaluation of the capacity of phosphate solubilizing bacteria and fungi on different forms of phosphorus in liquid culture. . Sustainable Agri., 2006, 28:99-108.
[8] Wang,H. Zhang,L. Dawes, W.R. Liu,C. Improving water use efficiency of irrigated crops in North China plain- measurements and modeling. Agric. Water Manage.2001,48, 151-167
[9] Whitelaw, M.A.. Growth promotion of plant inoculated with phosphate-solubilizing fungi. Adv. Agrono. 2000, 69:100-151.
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ABSTRACT

The total buffalo population of Turkey has decreased rapidly, in recent years. According to geographical regions, the Black Sea is the
main area of the country to obtain organic milk from Anatolian buffaloes. The region presents some positively facilities to farmers.
Especially, suitable water sources and abundant grasslands can be utilized for organic production. And also, no synthetic, chemical or
hormonal materials using is attractive by consumers. However, relatively low milk yield per day, no artificial insemination application
in mating, reduction in watery areas owing to global warming, preferring dairy cow rearing by farmers and no organization on
marketing in the region can be regarded as the main limitators. To solve these problems, conducting pilot studies by research centers
or universities and also establishing a cooperative similar to cattle breeders association should be performed as logical approaches.

Keywords: Organic husbandry, Buffalo, organic milk, Black Sea region.

INTRODUCTION

Today, people demand high quality and safe food in many countries. Organic husbandry addresses this demand, and has the
potential to improve the health and welfare status of an animal, and to diminish environmental pollution of agricultural production
[3]. Consumers in EU believe that organic food is free from residues, produced in an environmental- friendly manner and in
consideration of animal welfare, has better taste, and is more healthy [13].

It can be regarded as an approach to sustainable farming that has special principles and practices on management of the farms and
marketing [4]. According to organic principles, animal production should take account of naturalness, authenticity, animal welfare
and agro-biodiversity [9]. Animals must be fed on organically produced feeding stuffs, preferably from the farm itself. Also, indoor
area is supplemented by an outdoor area that must be at least 75% of the indoor area [5]. At the same time, organic production and
marketing constitute a traceable process that has its own international regulations, and the organic products have to be registered,
controlled and certified by independent inspection and certification institutions at all stages of this process [7]. Roughly, world-wide
certified organic production takes place in 130 countries, half of which are developing countries [5]. According to these concepts,
some livestock species such as water buffalo has been regarded more focuses for organic husbandry. In fact, the basic reasons in
elevation of buffalo raising during recent years may be explained by the popularity of Mozzarella cheese, and the absence of quatos in
the European Community for this production. In addition, buffalo milk is more expensive than bovine milk at least 2 fold, in many
countries [11]. In our knowledge, there is no sufficient report on organic milk production from Anatolian buffaloes.

In this paper, organic water buffalo milk production possibilities and preventive factors has been discussed

ORGANIC LIVESTOCK PRODUCTION IN TURKEY: FACILITIES AND BARRIERS

The market for organic products is strong, especially in Europe, North America and Oceania, but demand for organic products

that cannot be grown in developed countries has resulted in the development of international trade in organic food and has led to
developing countries such as Turkey, which has suitable ecological conditions, becoming a producer and exporter of organic products
and foods to developed countries. Figure 1 shows that organic agriculture developed rapidly in Turkey (1990- 2006) [7].

Figure 1. Number of organic producers and area under organic management in Turkey.
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Today, the product range mainly includes fruit and vegetables. Organic animal production is still low, but there has been much private
sector interest and investment and it is expected that production will be increased to cover both foreign and domestic demand [7].

Turkey has suitable ecologic conditions and export potential for organic production, however, the share of Turkish organic products
in the world market is considerably low [4]. The production of by-products coming from organic farming (cheese, yoghurt, etc.) was
started in 2004. Such that, produced organic milk of Turkey in 2006 was reached to 3 thousands t, approximately [8]. In this respect, it
can be suggested that more focuses should be performed on dairy organic production in order to increase export.

As seen from Table 1, organic farming activity has a boosting trend related to time.

Component 2005 2006 2007
Farmers 131 128 165

Cattle 775 1238 3842
Small ruminant 10056 10469 16603

Table 1. Numbers of the farmers performing organic husbandry and animals [8]

The total organic agriculture area in Turkey is only 0.14%. That’s to say, in spite of managing extensive husbandry in many location of
the country, organic production potential by climate or pasture structure of the country is not assessed efficiently. However, Turkey
presents among the first 30 countries those have the most organic farming areas of the world [4]. Ecologically; honey, egg, beef and
milk are produced in Turkey. Of these products, only honey is exported. In 2002, 40 t organic milk was presented to market, and

this level was elevated to 137.5 t in 2004. Organic milk production has been performed only in Gumushane [8]. In Gumushane
province, Dogan Organic Products Company has played an important role on organic dairy sector. Such that, milks from the farm and
contracted farmers are processed into various milk products on the premises [6].

Organic farming is more “environment-friendly” than conventional management, nevertheless, in organic production, same amount
milk is taken by exploiting a larger pasture area [13]. No sudden alternations are observed in organic milk production [10]. Besides,
organic husbandry proves more efficient than do conventional husbandry in converting roughage into milk. Furthermore, average
multiparity percentage is higher in organically managed cows. Also, it can be expected higher reproductive performance in organic
dairy husbandry [11]. Organic milk production, practiced by EU or national regulations on organic farming, has impacted in recent
years on livestock system, animal feeding, forage management, reproduction behavior, and animal health [13]. Organic farming
provides many challenges for good herd management. However, good animal health and welfare is definitely shown not to come

as a “natural consequence of conversion to organic farming”, but rather through an increased effort to implement good care-taking
routines into daily management [16]. Significantly less frequently performed post-milking teat dipping in organic system [12] should
be regarded in the farms. Due to restriction of feeding type in dairy farms by EU regulations, correct balance of minerals and trace
elements must be constantly achieved [13]. However, some researchers [14] clearly indicate that balancing energy and nutrient content
of the ration with animal requirements is done under limitations. In practice; dry period mastitis is relatively often seen in organic
herds [16], however, in many countries, organic milk is mainly produced in hill farming [13].

Cattle number of Turkey was reduced by 1.58% in 2008 when compared to earlier year. In this amount, reduction was 1.60% for
bovine, and in contrast, elevation was 1.88% for Anatolian buffaloes. Distribution of cattle population of Turkey is seen in Table 2. A
reduce in the number of buffaloes according to last decade is associated with lower production traits of buffalo cows in comparison

to bovine cows, substitution of draught animals with tractors and the poor market demand for buffalo products [2]. Total 40-60% of
buffaloes population are raised in the middle of Black Sea region [20]. In the region, some pilot studies have been started to improve
eco-system and to move on buffalo rearing by Ministry of Agriculture and Rural Affairs and Ministry of Environment and Forestry. In
this Project, only buffalo owners with at least 20-30 heads in each herd should be regarded for obtaining more productivity [8].

Trait Maximum Minimum
Lactation milk yield (kg) 1070.5£279.9 709.6+23.0
Lactation length (d) 269.2+70.0 222.0+44.2
Calving interval (d) 434.3+57.1 365.2+17.5
Service period (d) 112.5 70.8

Gestation length (d) 326.5+5.8 317.0£51.5

Table 2. Some milk and reproductive traits of Anatolian buffaloes [20]

The water buffalo is called by different names such as Dombay, Camiz, Camis, and Komus in Turkish [2]. Besides, Anatolian water
buffaloes are mainly used for milk and meat production in this region of Turkey. The creamy part of milk fat of these animals is
popular accompanies to famous Turkish desert. Some basic traits of Anatolian water buffaloes obtained from different investigations
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are given in Table 2.

When we considered that a fundamental principle of organic cattle breeding is harmonism of the production with ecological balance,
organic production via Anatolian buffaloes may be seen a facility for the Black Sea region. Such that, Kizilirmak and Yesilirmak deltas
of Samsun province present rich sources to sustainable husbandry by their substantial eco-system structures. In the region, buftalo
population spend significant portion of the year on the pasture and freely takes nourishments from range areas [8]. In fact, it can be
assumed that only roughe based feeding is one of the basic concept of organic cattle husbandry. Thus,mentioned method above can be
assumed as suitable for organic husbandry, however, it can be expected decreased milk production due to unsupported feeding [17].
Furthermore, poor reflecting characteristic for estrus determination and hardness in predicting ovulation time are the main reasons
for applying artificial insemination as a difficult condition in water buffaloes [18]. Buffalo milk has a great importance as human food
by its integrident (Table 3). Structurally, buffalo milks include more dry matter, fat and protein, but lesser water than bovine milk

[1]. It can be process to many products such as butter, yoghurt, cream and ice cream. In our country, wholly amount of buffalo milk
obtained in Afyon region is used as fold cream, which is referred as lule in Turkish. Buffalo delight made from buffalo milk in Bafra
region is assumed as an important taste.

Ruminant Water Dry mater Protein Fat Lactose Trace mineral
Buffalo 82.0 17.7 4.1 7.8 4.8 0.7
Bovine 87.5 12.4 3.4 3.6 4.6 0.7
Sheep 82.9 17.2 5.4 6.2 4.5 0.8
Goat 87.1 13.0 3.7 4.1 4.4 0.8

Table 3. Integridents of buffalo milk in comparison to other ruminant milks (%)

However, unscientific methods using in daily activities, relatively low milk production in comparison to bovine and no artificial
insemination applying in mating are other important limitators for managing organic buffalo milk production in Turkey. Besides,

in recent years, reduction of watery areas of the country due to global warming may be added to preventive factors. Furthermore,

it may be expected more watery area loss in the future, and thus, it would be not a surprise that number of population of Anatolian
buffalo in the country has become a dramatic level. If water buffalo farmers do not organized in an umbrella setup as Cattle Breeders
Association, no any progress may be expected in organic buffalo milk in the Black Sea region and also in the country. Organization of
the farmers will be beneficial for presenting organic milk to consumers according to safe food principles. In this respect, one should
not forget that Italian farmers sells “mozzarella cheese”, a product made from buffalo milk, to be 3-4 fold higher prices [15]. Also, lack
of the recording in buffalo farming in the region can be assumed as a limitative factor to progress in organic milk production. Besides,
routinely product testing in obtained materials is seen a logical approach for achieving safe organic milk products from buffaloes.
This application may prevent many disorders in the production cycles in an early time. Organic milk products processing operations
should also be established to ensure more gain in marketing. In this view, research institutes and universities located in the region can
be seen as the technical head-quarters.

CONCLUSION

Turkey has a significant livestock population and land area to produce and process organic farming, especially for water buffalo
raising. In spite of some existed limitators in production stages, organizing farmers under a cooperative or foundation is firstly advised
to success efficient production and marketing.

REFERENCES

[1] Atasever, S. and Erdem, H., 2008. Water buffalo raising and its future in Turkey. J. Fac. Agric., OMU, 23 (1): 59-64.

[2] Borghese, A. and Mazi, M., 2005. Buffalo population and strategies in the world. Buffalo Production and Research. REU Technical Series 67. pp: 1-40.

[3] Cicek, H. and Tandogan, M., 2009. A review in point of production costs and profitability in organic dairy. J. Vet. Fac. Kafkas U., 15(1): 145-151.

[4] De Boer, I.J.M., 2003. Environmental impact assessment of conventional and organic milk production. Livestock Prod. Sci. 80: 69-77.

[5] Demiryurek, K., 2004. Organic agriculture in the world and Turkey. J. Agric. Fac. HR. U. 8 (3-4): 63-71.

[6] Demiryurek, K., Guzel, A., 2006. Extension in organic Agriculture: The case of Kelkit, Turkey. J. Extension Systems. 1 (22): 63-73.

[7] Demiryurek, K., Stopes, C. and Guzel, A., 2008. Organic agriculture: The case of Turkey. Outlook on Agriculture. 37(4), pp: 261-267.

[8] Erdem, H., 2009. Buffalo raising in the Kizilirmak Delta. Samtim. 25: 3-9.

[9] Hermansen, J.E., 2001. Organic livestock production systems and appropriate development in relation to public expectations. 52nd EAAP Meeting (August 2001). Budapest.

[10] Kartalkanat, A., Kucukonder, H. and Cicek, T., 2009. Potential and production statistics of organic livestock farming in Turkey. 6th Animal Science Congress (24-26 June 2009). Ataturk University,
Erzurum, Turkey.

[11] Moroni, P,, Rossi, C.S., Pisoni, G., Bronzo, V. et al., 2006. Relationships between somatic cell count and intramammary infection in buffaloes. J. Dairy Sci. 89: 998-1003.

[12] Nauta, W.]., Groen, A.E, Veerkamp, R.E, Roep, D. and Baars, T., 2005. Animal breeding in organic dairy farming: an inventory of farmers views and difficulties to overcome. NJAS- Wageningen J.
Life Sci. 53(1): 19-34.

[13] Olivo, C.J., Beck, L.I, Gabi, A.M., Chardo, P.S. and et al., 2005. Composition and somatic cell count of milk in conventional and agro-ecological farms: a comparative study in Depressio central, Rio
Grande do Sul state, Brazil. Livestock Res. For Rural Development. 17(6): Art.72.

[14]Reksen, O., Tverdal, A. and Ropstad, E., 1999. A comparative study of reproductive performance in organic and conventional dairy husbandry. J. Dairy Sci. 82: 2605-2610.
[15]Roesch, M., Doherr, M.G., Schiren, W., Schillibaum, M. and Blum, J.W., 2007. Subclinical mastitis in dairy cows in Swiss organic and conventional production systems. J. Dairy Res. 74: 86-92.

106



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

[16] Rosati, A. and Aumaitre, A., 2004. Organic dairy farming in Europe. Livestock Prod. Sci. 90: 41-51.
[17]Sehested, J., Kristensen, T. and Seegaard, K., 2003. Effect of concentrate supplementation level on production, health and efficiency in an organic dairy herd. Livestock Prod. Sci. 80: 153-165.

[18] Sekerden, O., Borghese, A., Koroglu, M., Uras, H. and Guzey, Y.Z., 2005. Artificial insemination studies and effect of progesteron releasing intravaginal device (PRID) treatment on conception rate
in Anatolian buffaloes. J. Agric. Sci. 11 (2): 126-128.

[19]Soysal, M.1., 2006. Production of buffalo and its products. Lesson notes. Namik Kemal Universitesi, Tekirdag, Turkey.

[20] Soysal, M.I., Ozkan, E., Kok, S., Tuna, Y.T. and Gurcan, E.K., 2005. Genetic characterization of indigenous Anatolian water buffalo. breed using microsatellite DNA markers. J. Tekirdag Agric. Fac. 2
(3): 240-244.

[21]Sundrum, A., 2001. Organic livestock farming- A critical review. Livestock Prod. Sci. 67: 207-215.

THE ORGANIC MILK PRODUCTION, ITS PROPERTIES AND
PRODUCTION IN TURKEY

Songiil CAKMAKCI, Elif DAGDEMIR
Atatiirk University, Agriculture Faculty, Food Engineering Department, Erzurum, TURKIYE

e mail: songulcakmakci@hotmail.com/ cakmakci@atauni.edu.tr

ABSTRACT

Organic milk is certified milk obtained from organic feeding-healthy animals and is only used to allow chemical matters in proces-
sing, packaging, transporting and storage stages. Organic milk production is possible with quality organic agriculture and organic
animal production. The production of organic raw milk is essential for organic production of other dairy products such as cheese,
yoghurt. In organic milk product, the strategies applied on animal nutrition have positive affect on environment. In this review, pro-
duction of organic milk, its properties and differences from conventional milk production and organic milk production in Turkey
were summarized.

INTRODUCTION

Recently consumers demand high quality, safe food produced with minimal environmental losses, under optimal conditions for ani-
mal health and welfare. Organic production systems are designed to produce optimum quantities of food of high nutritional quality
by using management practise which aim to avoid the use of agro-chemical inputs and minimize damage to the environment and
wildlife. [1, 2]. Plant and animal growth regulators, sentetically compounded fertilizers, pesticides, livestock fed additives, antibiotics,
hormones, preservatives, colorings or artificial additives are not used in organic food production or processing [3]. Organic milk
production is one of the fastest improving segments of organic agriculture in the world. By the end of the 20th century, about 3% of
European farmers had converted to organic farming in response to a growing market for organic products [4]. In some countries, such
as Austria and Switzerland, the market share of organic milk is already approximately 10% of the total milk market [5]. The organic
milk production and milk products in the United States improved to 37% between 1998-2003 [6]. Austria has the highest percentage
of dairy cows in organic herds followed by Switzerland and Scandinavian countries. Germany and Netherlands are the other two im-
portant countries for milk production, but have a lower percentage of organic farms [7].

The properties of organic milk

Organic milk production differs from conventional production because the organic production is based on the organic principle aims.
Organic milk production systems are based on ecologically based practices that virtually prohibit the use of antibiotics and hormones
in the cows and the use of synthetic chemicals in the production of cattle feed. Organic milk production systems also attempt to ac-
commodate the animals’ natural nutritional and behavioral requirements, for example ensuring that dairy cows have access to pasture.
These requirements add to production cost and create obstacles to widespread adoption, such as higher managerial cost and risks of
shifting to a new way of farming, and significant time and costs associated with the transition to organic production [8, 9].

One requirement of organic milk is that the cows are not treated with antibiotics. In non-organic milk production if a cow needs
antibiotics it is treated and then returned to the herd once tests show that it is antibiotic free. If a cow in an organic herd needs to be
treated with antibiotics, it is not allowed to return to the herd for 12 months. In addition organic milk cows must have access to pastu-
re. Another requirement of organic milk is that the cows cannot be treated with BGH - bovine growth hormone, which increases milk
production. Also organic animal can only be fed grain or grass that is not treated with pesticides [10]. Calves have to be fed on their
mother for at least a week, and they are then reared on organic milk for at least 12 weeks. Calf rearing pens must have suitable non-
edible bedding and they must be cleaned regularly. Rotating calf paddocks regularly can assist scour and parasite management [11].
All the standards and regulations of organic farming specify similar rules for milk production and, in particular, for feeding of dairy
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cattle. Thus, all feed must be obtained by organic farming, without the use of artificial fertilizers or pesticides, predominantly on the
same farm [5].

Recently in studies on the composition and hygienic quality of organic milk, the gross composition of organic milk has been reported
to differ from that of conventionally produced milk [12]. Many of these researchers report that the differences in gross composition
are mainly the result of different feeding systems. The hygienic quality of organic milk has also been shown to differ from that of con-
ventionally produced milk. The total bacterial count in organic milk has been found to be similar to, or lower than, that in conventio-
nally produced milk. Also somatic cell counts of organic milk found lower than conventional milk [13, 14]. Production of milk causes
environmental side effects, such as emission of greenhouse gases and nutrient enrichment in surface water. Organic milk production
has reduced environmental side effects compared to conventional milk. Also organic milk production is a way to reduce pesticide use
and mineral surplus in agriculture [15].

Organic milk production in Turkey

Turkey has a suitable position for organic agriculture because of its different ecosystems and rich biodiversity. Organic agriculture

in Turkey was structured according to the demands that came from the exporters, traders or farmers from Europe. The organic agri-
culture started with dried fruits and nuts (fig, grape, apricot, and hazelnut) and was limited to eight products in 1984-1990. Due to
increasing demand, after 1990, the number of farmers and products increased steadily in organic agriculture. The organic animal pro-
duction started developing in the last 2-3 years, except beekeeping that has a longer history [16,17]. Legal liability related to organic
farming has been given to The Republic of Turkey Ministry of Agriculture and Rural Affairs [18]. The first organic milk in Turkey was
produced by private sector in Kelkit, Glimiishane in 2005. In this year, 1350 tons of organic milk was produced in this farm[19]. This
organic milk farm is one of the highest capacity farms in Europe. The organic milk production of Turkey represented to 2.875 ton,
while total milk production was 11.3 million tons in 2007. This corresponds to 0.025% of total milk production [6]. The essential con-
ditions of organic milk production have grown up healthy animal and organic farming. In terms of the organic animal production and
organic agriculture, Turkey has a certain potential and this potential should be evaluated. If organic farming and livestock is improved,
organic milk production will increase in Turkey. The farmers must be informed and encouraged about organic milk production.

REFERENCES

[1] Sundrum, A. Organic Livestock Farming. A Critical Review. Chapter Livest. Prod. Sci. 67, 2001, 207-215.

[2] Gakmakgt, S., Gakmakg, R., 2005. Organik Gida Uretimi ve Gida Katki Maddeleri. Gida Miihendisligi 4. Kongresi, 387-400, (29-30 Eyliil,1 Ekim, 2005) Ankara.

[3] Cakmakgt, R., Erdogan G., 2008. Organik Tarim (2. Baski). Atatiirk Univ. Ziraat Fak. Ofset Tesisi, Erzurum.

[4] SOL. stiftung Okologische Landbau, 2003, http://www.soel.de/oekolandbau/europa.htm.

[5] Molkentin, J.& Giesemann, A. Differentiation of Organically and Conventionally Produced Milk by Stable Isotope and Fatty Acid Analysis. Anal Bioanal Chem., 2007, 388: 297-305.

[6] Koyubenbe, N., Miran B., Konca, Y., Yaylak, E., Uzmay A.& Candemir M. Farmers'perefences For Organic Milk Production In Izmir, Turkey. Asian Journal of Animal and Veterinary Advances, 2010,
5(1): 24-33.

[7] Rosati, A. & Aumaitre, A. Organic Dairy Farming in Europe. Livestock Production Science 90, 2004, 41-51.
[8] Greene, C. & Kremen, A. “U.S. Organic Farming in 2000-2001.” U.S. Dept. of Agriculture, Economic Research Service, Agricultural Information Bulletin Number 780, February, 2003.

[9] McBride, W.D. & Grene, C.A. Comparison of Conventional and Organic Milk Production Systems in the U.S. The American Agricultural Economics Association Annual Meeting, Portland, Oregon,
July 29-August 1, 2007.

[10] Anonymous, 2009. http://organicmilkreview.com.

[11] Agriculture Notes: Organic Milk Production. Farm Diversification Information Service (Bendigo) & Sue Titcumb (Ballarat) January 2000, AG0869, ISSN 1329-8062.
[12] Toledo, P., Andre n, A., & Bjorck, L. Composition of Raw Milk From Sustainable Production Systems. International Dairy Journal, 2002, 12, 75-80.

[13] Hamilton, C. Animal Health in Organic Dairy Products. Bulletin of the IDE, 2001, 347, 31-32.

[14] Luukkonen, J., Kemppinen, A., Karki, M., Laitinen, H., Makic, M., Sivela , S., Taimisto, A.M. & Ryhanen, E.L. The effect of A Protective Culture and Exclusion of Nitrate on The Survival of Entero-
hemorrhagic E. coli and Listeria in Edam Cheese Made From Finnish Organic Milk. International Dairy Journal, 2005,15 449-457.

[15] Thomassen, M.A., van Calker, K.J., Smits, M.C.J., lepema, G.L. & de Boer, ..M. Life Cycle Assessment of Conventional and Organic Milk Production in the Netherlands. Agricultural Systems,
2008, 96, 95-107.

[16] Sayan, Y. & Polat, M. Development of Organic Animal Production in Turkey. Proceedings of the 3rd SAFO Workshop, Falenty, Poland.

[17] Aksoy, U. & Altindisli A. Diinyada ve Tiirkiyede Organik Tarim Uriinleri Uretimi, [hracati ve Gelistirme Olanaklari, Istanbul Ticaret Odasi, Yayin No. 1999-70, 123 s.
[18] Aksoy, U., Altindisli, A. & Ilter, E. Ekolojik Tartmin Tarihgesi ve Gelisimi. Organik Tarim Egitimi Ders Notlari. Izmir, 2002, 1-8.

[19] Uysal, H. Organik Siit ve Siit Uriinleri. Tarim merkezi.com- Ege Internet Yayincilik Merkezi, 2006.

108



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

EFFECT OF DIFFERENT AGRICULTURAL WASTES ON MUSHROOM
QUALITY CHARACTERISTICS OF PLEUROTUS SAJOR-CAJU

Sebnem KURT" and Saadet BUYUKALACA?
! Alata Horticultural Research Institute, Erdemli, Mersin, Turkey sebkurt@yahoo.com

? University of Cukurova, Faculty of Agriculture, Department of Horticulture, Balcali, Adana, Turkey

ABSTRACT

In this study, the effect of different agricultural wastes on mushroom quality characteristics of Pleurotus sajor-caju was investigated.
The spawns of P. sajor-caju was inoculated on some organic wastes which were consisted of grape pruning waste, wheat straw, paddy
straw, sesame straw, sawdust: wheat bran (2:1), grape pruning waste: wheat bran (2:1), wheat straw: wheat bran (2:1), paddy straw:
wheat bran (2:1), sesame straw: wheat bran (2:1). Mean mushroom weight, cap width, stem length and diameter, dry matter and
proteins contents of mushrooms for each treatment were determined.

The highest mean mushroom weight was obtained from sesame straw: wheat bran (2:1) with 19.05 g while the lowest mean mushroom
weight was obtained from wheat straw with 13.71 g. It was determined that protein contents of mushrooms from substrates with bran
were higher than the ones from substrates without bran.

Key Words: Agricultural waste, Pleurotus, mushroom, quality.

INTRODUCTION

Opyster mushroom (Pleurotus sajor-caju) is an edible mushroom having excellent taste and flavour. Pleurotus spp. are third most
cultivated edible mushrooms in the world [2].

Pleurotus sajor-caju is known as the wood-saprophytic fungus. Naturally, it grows on the dead branches of broad leaf trees especially
such as poplar and willow. In artificial cultivation, log, sawdust or different organic wastes can be used as the culture substrate. The
cultivation of Pleurotus spp. on various agro-residues such as wheat straw, paddy straw, coir pith, maize stover, cotton waste, sugarcane
bagasse and mixtures of these wastes has been tried by various workers [3] [7] [8] [12] [13] [15]. Supplementation of wheat bran and
rice bran in the cultivation of mushroom increased mushroom yield and protein content of fruit bodies [9] [16].

Pleurotus species have the advantages of good adaptability, short growth cycle and ease of artificial cultivation among the cultivated
mushrooms. The fruit bodies of Pleurotus species are not very often damaged by pests and diseases [8].

The substrates used in mushroom cultivation have a great influence on yield and nutritive value of mushrooms. In this study, the effect
of different agricultural wastes on mushroom quality characteristics of Pleurotus sajor-caju was investigated.

MATERIAL AND METHOD

1. Fungal and raw materials

P, sajor-caju ATCC 32078 was obtained from Agromantar Company (Denizli, Turkey).Wheat straw, paddy straw, sesame straw,
sawdust, viticulture wastes were used as either single substrate or mixed with wheat bran at a ratio of 2:1 on a dry weight basis.

2. Substrate preparation and cultivation conditions

The spawn was prepared with wheat grains that had been hydrated to a moisture content of 50 % by weight. Hydrated grains were
placed in polypropylene bags and sterilized at 121 °C for 1 h. After sterilization, it was inoculated with mycelia of P. sajor-caju ATCC
32078. Inoculated bags were incubated at 25 °C in a dark room until mycelia had completely covered the bags.

All materials except sawdust were chopped into small pieces (3-5 cm) and soaked in water for overnight. Excess water in the
substrates was allowed to run off until moisture content 70 % (+5) was reached. Following this treatment, substrates were placed in
polypropylene bags and sterilized at 121 °C for 1 h. All substrates were under aseptic conditions inoculated with 2 % (w/w) spawn.
The inoculated substrate was incubated at an ambient temperature of 25 °C (+2) and relative humidity of 60 % - 70 %. After primordia
formation, the bags were kept at 20 °C +1 with a 9 h photoperiod and 85-90 % relative humidity.
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It wasn’t used any pesticide during the cultivation. Hygienic measures were carried out regularly to prevent and control of pests in
growing room. Irrigation during the cultivation was done twice in a day.

3 Analysis methods

All fruiting bodies were harvested and weighed. Mushroom samples were dried to a constant weight at 65 °C, and then weighed and
milled for dry matter amount and protein analysis. The nitrogen content of mushroom was determined according to Kjeldahl method
[5].Crude protein was calculated by multiplying the nitrogen values by a factor of 6.25.

4. Statistical analysis

The variables statistically analyzed using the statistical package SAS 8.2 [14]. The determinations were done in triplicate and the
variance analysis was performed using the least significant difference test.

RESULTS AND DISCUSSION

The mushroom weight, cap width, stem length, dry matter and protein content of P. sajor- caju on different substrates are given in
table 1. The differences in all parameters except cap width were statistically significant (P= 0.05).

The biggest mushrooms were obtained from sesame straw:bran (2:1) (19.05 g), whereas wheat straw gave the smallest fruits with 13.7
g. P sajor-caju grown on substrates supplemented with wheat bran produced higher mushroom weights than substrates without bran.
It was determined that mean mushroom weight in P. sajor-caju was 5.84-13.0 g [11] and 3.85-11.52 g [4].There was not statistically
important difference for cap widths on substrates. Wheat straw: bran (2:1), viticulture wastes: bran (2:1), and sesame straw: bran (2:1)
had the biggest stem length with 4.26, 4.15 and 4.11 cm, respectively while paddy straw gave the lowest stem length. The similar results
were also reported in other studies [4]. [11]. It was determined that cultivation conditions especially intensity and period of light
affected mushroom stem length and thickness.

Viticulture wastes:bran (2:1) gave the highest dry matter with 13.08 % while wheat straw, viticulture wastes, paddy straw, sesame
straw, sawdust bran (2:1) and paddy straw:bran (2:1) gave the lowest dry matter (7.95, 8.15, 8.34, 8,65, 8.52, 8.75 %, respectively). It
was stated that dry matter content of P. sajor-caju was 9.01 % cultivated on paddy straw and on different substrates ranged from 9.52
% to 10.52 % [10] and 12.64 % in P. sajor-caju [6]. The highest protein values were obtained from wheat straw:bran (2:1), sesame
straw:bran (2:1) and paddy straw:bran (2:1) (38.6, 38.3 and 37.2 %, respectively) while wheat straw and paddy straw had the lowest
protein content with 20.4 % and 21.1 %, respectively. The similar results were reported protein contents of P. sajor-caju being 14.0 %
and 31.6 % on jute wastes and paddy straw [1], 31.9- 42.5 % on different wastes, 33.10 % [10] and 17.4 % on sugar cane wastes [7].
It was reported that crude protein content in the fruit bodies of P. ostreatus increased with an increase in the ratio of wheat bran [16].
According to Table 1, P. sajor-caju grown on substrates supplemented with wheat bran produced higher crude proteins than substrates
without bran as wheat bran contains low molecular and soluble carbohydrates which are easily used by mushroom mycelium. Wheat
bran proved excellent as additives to the substrate. The fruit bodies of P. sajor-caju grown on substrates with bran had higher crude
protein content and dry matter content than grown on substrates with no bran. It can be concluded that the supplementation of bran
had a positive effect on mushroom qualities of P. sajor-caju.

Mushroom weight Cap width Stem lenght Dry matter Protein
Substrates ® em) (cm). ") (%)
Viticulture wastes (VW) 17.31 be 7.49 3.19c¢ 8.15d 26.6 ¢
Viticulture wastes: bran (2:1) VW:B (2:1) 17.66 abc 7.39 4.15a 13.08 a 359b
Wheat straw (WS) 13.71e 7.11 2.98 dc 7.95d 204 e
‘Wheat straw: bran (2:1) WS:B (2:1) 17.96 ab 7.28 4.26a 11.49b 38.6a
Paddy straw (PS) 16.26 cd 7.30 2.85d 8.34d 21.1e
Paddy straw: bran (2:1) PS:B (2:1) 17.45 be 7.30 4.02 ab 8.75d 37.2 ab
Sesame straw (SS) 15.62d 7.25 329c¢ 8.65d 22.8d
Sesame straw: bran (2:1) SS:B (2:1) 19.05a 7.45 4.11a 9.77 ¢ 38.3a
Sawdust: bran (2:1) S:B (2:1) 15.54 d 7.12 3.75b 8.52d 28.2 ¢

Table 1. Effect of Different Agricultural Wastes on Mushroom Quality Characteristics of Pleurotus sajor-caju.
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ABSTRACT

Vegetable oils play an important role in human nutrition. While vegetable oils such as sunflower, soybean and canola are produced
after a series of complex refining process, some like olive, sesame, poppy seed oils are produced without refining and consumed after
minor processes. Many of the pesticides and herbicides are considered to be harmful for human health. In addition to these agro-
substances, trace metals and heavy metals can be found in oil plants when the soil they were grown is contaminated. Whereas the
concentration of harmful compounds may decrease after refining process, some oils are consumed in their natural state.

Keywords: Organic vegetable oil, pesticides, heavy metals.

INTRODUCTION

Pesticides used in agricultural products have been negatively affected human health with each passing day. Most discussions of
the potential risks posed by pesticides in the diet focus on the development and interpretation of risk assessments rather than on
documented cases of human illnesses.

Frequently, evidence supporting the relative safety of pesticide residues is based on the results of regulatory monitoring programs
demonstrated that most food samples analyzed do not contain detectable levels of residues and that violation rates are quite low. Due
to the relatively low exposure of consumers to pesticide residues in foods, it is the opinion of the majority of health professionals
involved in food safety that the risks of pesticide residues are far lower than risks from issues such as microbiological contamination,
nutritional imbalance, environmental contaminants, and naturally occurring toxins. Still, the risks from pesticides in the diet are

not zero; examples of consumer poisoning from misapplication of pesticides have been documented, while pesticides may still pose
theoretical risks from long-term exposure to consumers due to the scientific impossibility of proving otherwise [1] [2] [3] [4].

WHY ORGANIC VEGETABLE OIL

Pesticides are used to increase agriculture production throughout the world. Studies have shown that a majority of the pesticides
applied eventually reach the soil surface, where they gradually spread, translocate to other environments, or eventually degrade.
Translocation to oil-bearing plant seeds has also been demonstrated.

Edible oils produced after a series of refining processes (extraction, degumming, neutralization, bleaching and deodorization) and
presented to consumers. As a result of this process impurities are removed from oil [5] [6]. Processing studies have shown that neither
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solvent extraction nor bleaching affects the pesticide levels in oils; however, it was found that pesticides are removed by volatilization
during deodorization. The use of deodorizer distillates in animal feeds has been forbidden because of the pesticide content.

Trace amounts of metals are absorbed by plants during the growing season and during fats and oils processing; most are harmful to
product quality and human health and reduce the efficiency of the process. Trace quantities of copper, iron, manganese, and nickel
substantially reduce the oxidative stability of fats and oils, whereas calcium, sodium, and magnesium reduce the efficiency of the
refining, degumming, bleaching, and hydrogenation systems. The metals’ effects can be diminished by the use of chelating agents

at various processing points to sequester the trace metals. The most widely used chelating agents are citric and phosphoric acids [5]
(6] [7] [8]. Solvent extraction and mechanical pressing are the most common methods for commercial oil extraction. Mechanical
pressing is allowed by the organic food industry; however, solvent extraction with petroleum distillates, such as hexane, is not allowed.
Recently, cold press or screw pres oils have been commercially available because of the consumers’ desire for natural and safer food
products. The sesame oil, black seed oil, olive oil, flax seed oil, poppy oil and cocoa butter obtained with screw or cold press methods
contain many useful components. Refining process was not applied in the production of such oils. Thus they are rich in useful
components and do not contain the remains of possible process [9].

MAJOR REASONS TO CONSUME ORGANIC FOODS

Safe, nutritious, unadulterated food.

No artificial chemicals, pesticides, and fertilizers.

Absence of antibiotics and growth-promoting drugs.

Environmentally friendly.
Produced without GMOs.

Places great emphasis on animal welfare.

Reduces dependence on nonrenewable resources.

Based on modern and scientific understanding of ecology.

NI B U R A

Based on soil science and ensures soil fertility by crop rotation.
10.Better taste [10].

ADVANTAGES OF ORGANIC FOOD PRODUCTION

1. There is a continuously growing demand for organic foods driven primarily by consumer perceptions of quality and safety (25-
50% increase each year).

2. The establishment of regional (EU) and international (Codex) guidelines for production, processing, labeling, and marketing of
organic foods has been the key step in the international harmonization of requirements for organic foods.

3. The organic label is not a health claim; it is a process claim. No clear trends have been established in terms of organoleptic quality
differences between organic and conventional food.

4. Because of lower chemical usage in organic food production, we have to apply better principles of storage and transport to
guarantee freshness of the product.

5. Future research must focus on critically designed experiments to reveal the nutritional quality of organic food as compared with
conventional food [2] [10] [11] [12].
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ABSTRACT

Agroecological crop protection, which is adapted to organic agriculture is a system based on three components: sanitation, habitat
manipulation and biological control. This approach is applied to the management of Tephritid Fruit Flies on organic farms on
Reunion. The six components of this scheme are: (i) monitoring (insecticide-free traps), (ii) prophylaxis (picking and storing
infested fruits), (iii) assisted push-pull (attracting flies on refugia plants and “attract and kill” with bait sprays), (iv) male annihilation
technique, (v) inundative and conservative biological control, and (vi) other agroecological practices. These were designed and then
successfully implemented on four organic farms. In the near future, this approach will be utilized in the control of other pests and
diseases in organic agriculture on Reunion. Results obtained in this study indicate that it can be successfully adapted to other organic
agricultural conditions in both tropical and temperate countries.

Keywords: Tephritidae, Agroecological crop protection, organic agriculture, Biological control, Reunion Island

INTRODUCTION

Cucurbit flies are considered the main pests on organic farms on Reunion Island. Three species co-occur: Bactrocera cucurbitae,
Dacus ciliatus and Dacus demmerezi and cause 90% loss of Cucurbit yield [1]. Damage to the crop is due to oviposition by females

in fruit and to the development of larvae inside the fruit. Agroecological crop protection, which is suited to organic agriculture, is an
approach based on three components: sanitation, habitat manipulation and biological control [2]. It can be applied to fly management
on organic farming using seven practices: monitoring, sanitation, trap plants, attract and kill technique, male annihilation technique,
biological control, and biological practices.

MATERIALS AND METHODS
Monitoring

Populations of flies are monitored during the year using male-lure baited traps without insecticide, in order to evaluate the critical
period for management.

Sanitation

Each fruit is able to host many fruit fly eggs and larvae. A preventive solution is to pick and destroy the infested fruits. A survey was
conducted among farmers in order to design a structure to store infested fruit.

Trap plants

Adults of B. cucurbitae shelter and roost in vegetation bordering crops [3]. The attractiveness of corn (Zea mays) and cane grass
(Pennisetum purpureum) was compared in field cage conditions for two fly species: B. cucurbitae and D. demmerezi.

Attract and kill

“Synéis-appat’, permitted in organic agriculture, is a combination of an attractant and feeding stimulant, and spinosad (biological
insecticide). It can be applied on border plants (corn) as a spot spray to attract Cucurbit flies and kill them. In order to evaluate the
efficiency of “Synéis-appat” on the three Cucurbit fly species, we measured their mortality rates of the due to this treatment, in cages.

Male annihilation technique

Under the Male Annihilation Technique (MAT), many male-lure baited traps (same traps as used for monitoring) are used to catch
the maximum number of males and to disrupt the equilibrium of the population. The trap used until now, is composed of male-lure
to attract males and with an insecticide to kill them. Recently, however the insecticide use has been prohibited. We wanted to design a
new trap without insecticide. We designed several models of traps without insecticide and counted the number of flies caught under
each model.
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RESULTS AND DISCUSSION

Designing an agroecological Fruit Fly management package

We designed a technical scheme of management of Cucurbit flies, it contains seven practices:

7- Agroecological

practices 1- Monitoring

2- Sanitation

Agroecological o

control of
3- Trap
“~._ Pplants

6- Biological
control
Cucurbit flies

5- Male
::c";:‘l'a::’" 4- Attract
9 and Kill

Implementing elementary pest management components
Monitoring. Population levels fluctuate during the year, with a peak during cropping season (November to April) (figure 1).

Sanitation. We created an “augmentorium’, a tent-like structure designed to sequester flies and to allow the escape of parasitoids into
the farm environment.

Trap plants. Corn appeared to be the most attractive and appropriate trap plant for controlling Cucurbit flies (figure 2).

Attract and kill. Our studies showed that “Synéis-appéat” was effective on all three species of flies, especially on B. cucurbitae. Further, it
has no adverse effects on parasitoids.

Male annihilation technique. The trap used is a plastic bottle containing a parapheromone (cue-lure), but no insecticide. It is designed
with four little apertures to allow the entrance of flies but prevent their exit.

Biological control. An introduced parasitoid, Psyttalia fletcheri (Braconidae, Opininae) is now well-established on Reunion and
contributes to the control of the Melon Fly. However, its impact is only significant when there is no chemical insecticide pressure (i.e.
in organic farming). We privileged conservative biological control is privileged; it consisted of practices that allowed the establishment
of parasitoids (beetle bank...).

Agroecological practices. Agroecological practices, such as intercropping or minimum tillage, aim to improve the diversity of plants
and the health of the soil, two key-components of the sustainability of agroecosystems. These practices allow the development of
Conservative Biological Control.
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Figure 1. Number of B. cucurbitae (black) Figure 2. Proportion of Bactrocera cucurbitae on corn and cane grass tested in
and D. demmerezi (red) caught in cue-lure field cages. The number of flies observed is noted above the bars. The results of
traps during 1994 and 1995 on Reunion. binomial tests (5%) are marked with asterisks; Ho: proportion of flies on corn

(Pc) = 0 and H1: Pc >50% (*** = P<0.001)

114



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

ACKNOWLEDGMENTS

This work was supported by Odeadom (Office de développement de Iéconomie agricole doutre-mer), by the Regional Council of La
Réunion and by the CIRAD.

REFERENCES

[1] Vayssiéres J.E. Les relations plantes-insectes chez les Dacini (Diptera-Tephritidae) ravageurs des Cucurbitacées a La Réunion. Thése de doctorat, Muséum National d’'Histoire Naturelle de Paris, 1999.
[2] Deguine J.P, Ferron P. & Russell D. Crop Protection: from Agrochemistry to Agroecology. Science Publishers, Enfield, NH, USA, 2009.

[3] Nishida T. & Bess H.A. Studies on the ecology and control of the melon fly Dacus (Strumeta) cucurbitae Coquillett (Diptera Tephritidae). Hawaii Agricultural Experiment Station. Technical Bulletin,
1957, 84, 12-29.

STATUS AND DEVELOPMENT OF ORGANIC AGRICULTURE IN THE
REPUBLIC OF MACEDONIA

Vasko Zlatkovski', Ljupco Mihajlov?, Fidanka Trajkova?, Olivera Bicikliski®
vasko.zlatkovski@ugd.edu.mk; ljupco.mihajlov@ugd.edu.mk; fidanka.trajkova@ugd.edu.mk; obicikliski@yahoo.com

'Goce Delcev University, Faculty of Agriculture, Plant Protection Department, Office of Rural Development, Krste Misirkov b.b.
P.O. box 201, 2000 Stip, Republic of Macedonia

*Goce Delcev University, Faculty of Agriculture, Plant Production Department, Krste Misirkov b.b. P.O. box 201, 2000 Stip,
Republic of Macedonia

*Ministry of Agriculture, Forestry and Water Economy of the Republic of Macedonia, 15, Jurij Gagarin str., 1000 Skopje, Republic
of Macedonia

ABSTRACT

Traditional way of production in agriculture had never disappeared in the Republic of Macedonia. Such production still exists
in remote areas, where human influence over the nature did not succeed to harm the environment as in the area where intensive
agriculture is practiced. Although until 2005 there was no certified organic production, through current governmental support
program much has been done in order to promote rural areas potential in organic agriculture.

Keywords: EU Reg. 2092/91, EU Reg. 834/2007, traditional production, support program, harmonized legal framework

INTRODUCTION

This poster gives overview to the previous and current Legislation fully harmonized with latest EU regulation on organic agriculture.
It also gives perspective over the National support program through the years, and the reflection of such program to the development
of organic agriculture in Macedonia.

RESULTS AND DISCUSSION

The development of organic agriculture begun in 2004 after the First National Law on Organic Agriculture [3] was adopted by the
National Assembly. It was based on EU Reg.2092/91 [2] and since then many efforts were give in order to introduce to Macedonian
farmers the opportunity they have thus transforming the handicap into advantage (Figure 1). The number of certified grower records
is increasing (Figure 2), mostly in crops with less demand for technology like medicinal herbs, indigenous species and specific fruits
(Figure 4, Figure 5).
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Figure 1. Level of government subsidy for organic production over the years.

In 2006 with assisted by Swiss’ SDC & FiBL a National Strategy and Action Plan 2008-2011 [5] has been developed. That document
was the turning point for driving the development of the organic agriculture, as primary goals were set as well as the identification of

the rest of the participants who have their role in the development process (Figure 1).
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Figure 2. Increasing trend of number of organic farms

After EU had issued the new regulation (EU Reg. 834/2007 [1]) Macedonia decided to follow the path by preparing a new, fully
harmonized with EU Regulation Law on Organic, which makes The Republic of Macedonia the only country in the Western Balkans
(not EU member) having fully harmonized legal framework [4].
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Figure 3. Certified area under organic production (ha).

On the other hand the number of growers reached a critical level as the volume of production is big enough to pose a problem for the

grower and small enough to be considered as serious trading partner (Figure 3).
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Figure 4. Area under organic pastures, indigenous species and fruits (ha).
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Figure. 5 Number of bee-hives certified as organic.

3. CONCLUSIONS

It is imminent for the farmers and the Government too, to understand the necessity for creating suitable development rather than
subsidizing support program, as the marketing agencies are demanding ready-to-sell product.
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ABSTRACT

Consumers purchase organic food because these products are perceived to have superior quality attributes over conventional foods.
A field study compared five Canadian spring wheat cultivars grown organically and conventionally for yield, breadmaking quality
and nutrient content. Results suggest protein levels and breadmaking quality at least equal to conventional systems can be achieved in
organic systems. Composted manure appeared to supply micronutrients to the organic system for improved levels of grain nutrient
content. Cultivar choice is important in determining grain quality, especially nutrient content in organic systems.

Keywords: Spring wheat, breadmaking quality, grain nutrient content, fertility amendments

INTRODUCTION

Some consumers purchase organic food because they perceive the products to have superior quality attributes over conventional foods
[1]. Despite perceived benefits of consuming organic foods, organic certification is based on the process used to produce the good, not
on the product itself. This suggests that organic products may not be superior to conventional ones [2]. Research into nutritional diffe-
rences of organic and conventional products has not yielded consistent results [3].

Soil, climate, crop type and cultivar, management practices and post-harvest factors can all affect the nutritional quality of crops [4].
Our objectives were to determine the effect of spring wheat (Triticum aestivum L.) cultivar choice on yield, breadmaking quality and
grain nutrient content in organic and conventional cropping systems in order to design systems that produce consistently high food
quality.

MATERIALS AND METHODS

We conducted a field study 2005-2007 to compare five western Canadian spring wheat cultivars (AC Elsa, Glenlea, Marquis, Park
and AC Superb) grown under organic and conventional management systems for yield and grain quality. The study was located in
Edmonton, AB, Canada (55°34'N, 113°31 W), on two nearby sites with similar soil types. Yield, grain protein levels, flour yield and
grain Cu, Mn, Zn, Fe, Mg and K concentrations were determined on harvested grain.

Proc Mixed in SAS v.9.0 was used to analyze the combined experiment as a split plot, with management system as the main plot and
cultivar as the subplot, replicated in time (year). The data were also analyzed separately by management system combined over years.
For both analyses, years and blocks were considered random and management system and cultivar were considered fixed effects.

RESULTS

Organic yields were roughly half of conventional yields (2.74 vs. 5.02 t ha-1, respectively) (Table 1). AC Superb yielded the highest
and Marquis the lowest in both systems. Grain protein levels were higher in the organic system compared to the conventional system.
Flour yield was significantly higher in the conventional system than the organic system.

In the combined analysis, there were significant management x cultivar interactions for Cu, Mn, Zn, Fe, Mg and K (Table 1). AC Elsa
grown conventionally had higher levels of grain Cu than A.C. Elsa, Marquis and Park grown organically. For Zn, Fe and Mg, organic
grain had generally higher nutrient levels than conventional grain. Organically grown Glenlea had superior grain Mn, Zn, Fe, Mg and
K concentrations to other organically and conventionally grown cultivars.

Cultivars varied significantly (P<0.05) for grain Mn, Zn, Fe, Mg and K. Glenlea had the highest grain Zn and Fe contents, while Su-
perb had the highest grain Mn and K contents. Management system had no significant effect on grain nutrient content.
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Within the organic system, Glenlea had the highest levels of Zn, Mn, Mg, K and Fe, followed by the most recent cultivars AC Elsa or
AC Superb. In the conventional system, a number of different cultivars had the highest levels of grain nutrients (Zn - Marquis, Mg —
Park, K - AC Superb and Fe - AC Elsa).

Cultivar Yield Gralfl Flour yield Cu Mn Zn Fe Mg K
protein
(tha) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Organic
AC Elsa 2.80 16.8 72 2.83 29 49.1 57.3 1278 3296
Glenlea 2.78 17.2 69 4.02 354 56 63.5 1390 3443
Marquis 2.38 16.0 69 2.83 29.4 49.2 56.5 1352 3110
Park 2.65 16.7 71 2.75 29.4 48 53.8 1375 2989
AC Superb 3.11 16.3 70 3.02 33.7 46.6 61.3 1376 3259
F test . 4% 4% X% 4% %% * % *t %%
SE . 0.796 0.350 1 0.469 4.98 6.73 5.02 62.2 173.6
Conventional
AC Elsa 5.09 16.0 74 4.99 31.1 44.2 50.72 1285 2995
Glenlea 5.57 14.5 73 4.02 31.3 39.9 47.42 1171 3101
Marquis 4.04 15.6 71 4.00 32.6 46.3 47.48 1299 2886
Park 4.66 15.3 72 4.50 31.9 44 43.39 1306 2770
AC Superb 5.73 15.0 74 3.64 33.6 37.2 45.73 1289 3296
F test - X% X% 4% ns ns o4t >t 4% %t
SE . 0.421 0.17 0.6 0.709 3.81 1.26 4 61.5 78.8
Combined
Organic mean 2.74 16.6 70 3.09 31.3 49.8 58.4 1354 3220
Conv. mean 5.02 15.3 73 4.22 32.1 42.3 46.9 1270 3009
F test * ** * ns ns ns ns ns ns
SE 0.631 0.24 0.7 0.515 4.36 4.56 4.33 59.1 129.2
F test " A% * * ns %o 4% %t *x ot
SE . 0.467 0.8 0.8 0.523 3.93 3.63 3.63 44.2 97.1
F test . *% ns ns *% *% %% %% X% %%
ns= not significant (P>0.10), * significant at P<0.10, ** significant at P<0.05, *** significant at P<0.01, SE=standard error [

Table 1. Yield, Breadmaking Quality and Grain Nutrient Content for Wheat Grown Organically and Conventionally in Edmonton, AB
in 2005, 2006 and 2007

DISCUSSION & CONCLUSIONS

There has been a trend towards lower protein in cereal grains produced organically [3]. Applications of composted dairy manure in
the organic system (combined with lower yields) appeared to supply nutrients for improved levels of grain protein and nutrient con-
tent [5]. However, this experiment demonstrates that both organic and conventional systems can produce high quality wheat.

Significant management x cultivar interaction effects indicate that the choice of wheat cultivar to maximize grain nutrient levels is
dependent on the management system. Glenlea grown organically had the highest grain nutrient levels compared to cultivars grown
both organically and conventionally.

Both systems of management are capable of producing high quality grains. Wheat cultivar choice within a management system is an
important determinant of crop nutritional quality. Further studies are required to determine the impact of other agronomic cropping
practices and identify best management practices within organic and conventional systems for final crop quality.
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ABSTRACT

There is an increasing consumer demand for organic meat and meat products all around the world. Studies based on consumer
opinion have shown that organic products are perceived as being more healthy, natural, and tastier than conventional products.
In this study, the nutritional value (protein, fat, minerals and vitamins etc.) of organic meat and meat products will be described
comparatively with that of conventional meat and meat products. In addition, safety of organic meat and meat products will be
discussed. Consumer attitudes to quality and safety of organic meat and meat products will also be discussed.

Keywords: Quality, safety, organic, conventional, meat products

INTRODUCTION

Worldwide, meat is by far the most consumed food product of animal origin. Several factors contribute to the popularity of meat
products, of which sensory, dietary and economic factors are the most significant. Meat, health, safety and quality have been given

an increased focus. The increasing consumer demand for good tasting, healthy, safe and environmentally friendly produced meat

and meat products has put demand on producers. In that sense, consumer demand for organic meat and meat products has grown

in recent years. To meet that growing demand, manufacturers have developed and marketed organic meat and meat products and
retail markets specializing in organic products have developed. Therefore, organic meat and meat products are growing category of
products in market. Nowadays, cattle, pigs, sheep, chickens and other poultry are organically raised and their meat and meat products
are sold in market. High consumer demands for organic meat and meat products increased the number of the scientific investigations
to determine quality and safety differences between organic and conventional meat and meat products. In this regards, nutritional
(protein, fat, minerals and vitamins contents), chemical (nitrite and nitrate etc.), microbiological and sensory properties of organic
meat and meat products were investigated and the results were compared with conventional counterparts.

Physicochemical and Nutritional Charecteristics of Organic and Conventional Meat and Meat Products

Consumers are attracted to organic meat and meat products by the perception of a superior nutritional profile in comparison with
conventional once. Therefore it is important to investigate the composition of organic and conventional meat and meat products to
identify differences that could show the consumer whether organic meats are better. There are a few studies compared the total lipid
content of organic and conventional meat and meat products [1] [2] [3] [4]. It was reported that organically-bred cows have more
lean meat than their conventional counterparts [2]. Hovewer, this was not the case in pigs [5]. Brown et. al. [6] also indicated that the
lower percentage of fat was measured in organic chicken breast fillets compared to breast fillets of conventionally raised chickens. On
the other hands, it was shown that meat from organically-grown cows has more polyunsaturated fatty acids [1]. Castellini et al. [7]
showed that chickens of the same strain raised under an organic husbandry system have meat containing 2-3 times less abdominal fat
with 2-3 times less fat in the filet and almost 2 times less fat in the leg. Moreover, they reported that the n-3 fatty acid content in the
filet was significantly higher with no difference for saturated fatty acids. Brown et. al. [6] indicated that chicken breast fillets produced
from organic system have a lower pH. Hovewer, no significant differences were observed in this study for water holding capacity

and instrumental colour values between conventional and organic. Grashorn and Serini [8] indicated that proportion of breast meat
was lower in organic chickens, skin and meat was more yellow, grilling losses were lower and texture values were higher. Researcher
reported that content of dry matter, crude protein, ash, fat and n-3 fatty acids was higher in organic chicken meat. Sensory panellists
assessed organic broiler meat as tougher and tastier. They concluded that organic chicken meat had slightly better quality compared
to conventional chicken meat. Sebranek and Husak [9] reported that conventionally raised chickens had a more yellow appearance
for breast, thigh and skin compared to organic carcass components. Meat from conventional broilers were found to be more tender
than those of organic chickens according to the results of both instrumental texture measurements and sensory evaluations. The
authors indicated that organic chicken breasts and thighs had significantly higher percentages of polyunsaturated fatty acids, including
n-3 and n-6 fatty acids compared to conventional chickens. Kim et al [10] reported that the organic chicken breasts had a higher
cooking loss, and waterholding capacity, and a lower shear force compared to the conventional chicken breasts. Researchers found
higher a* and b* values and myoglobin contents in the organic chicken breasts compared to the conventional chicken breasts. Higher
polyunsaturated fatty acid (PUFA) and unsaturated fatty acid contents, and a higher PUFA-saturated fatty acid ratio in the organic
chicken breasts was also reported in this study. Husak, Sebranek and Bregendahl [11] reported that protein content of organic breast
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and thigh meat was greater than conventional in the raw and the cooked meat comparisons. The pH of breast meat from organic
broilers was higher than conventional. Organic breast and thigh meat was less yellow than conventional. The authors indicated

that organic breasts and thighs were lower in saturated and monounsaturated fatty acids and higher in polyunsaturated fatty acids
than conventional broilers. Shear force measurements were less for both breast and thigh meat from conventional broilers relative

to organic broilers. Sensory panel results indicated that thighs from conventional broilers were more tender and less chewy than
thighs from organic broilers, whereas other sensory properties did not differ. The authors concluded that a difference in the fatty acid
composition was the largest difference observed between retail broilers in this survey.

Castellini et al [4] [7] [12] reported that organically produced poultry meat is leaner but it has a shorter shelf-life. The authors
indicated that a higher TBARS level in organic meat could be the result of a higher content of Fe ions that catalyze peroxidation and to
a greater degree of unsaturation of intramuscular lipids [4] [7]. Since a higher lipid oxidation not only limit the self-life of the organic
product but have a negative affects on sensory evaluation, different strategies should be adopted to minimize this problem such as
avoiding unnecessary carcass processing, reducing storage time and providing high levels of antioxidants. The intake of compounds
with an antioxidant activity (like tocopherols, carotenoids and polyphenols) shall be considered crucial for increasing animal
antioxidant defence [13].

Grela and Kowalczuk [14] analyzed nutrient contents and fatty acid profile in meat from fatteners managed and fed under the
conventional and organic production conditions as well as in chosen pork-butcher‘s meat products from organic fatteners. They
reported that the meat obtained from organic fatteners showed a slightly higher nutrient contents compared to those managed at

the conventional production system. A percentage of full fat flax seeds (5%) in organic diets contributed to an increased linolenic
acid level in lipids of the longissimus and adductor muscles as against the animals fed conventional diets supplemented with 2% soya
bean oil. They also indicated that pork-butcher’s meat products such as back bacon sausage, pork hunter sausage, smoked bacon

and kabanos dry pork sausage, smoked bacon had the most favorable nutritional fatty acid composition for human consumption.
Nuernberg et al [15] investigated the effect of different diets (the protein sources: rape seed and other grain legumes in organic
farming system and soya meal in conventional farming system) on the growth, meat and fat quality of finishing lambs. They reported
that the growth of the lambs was better under conventional feeding conditions compared to organic farming whereas the meat
quality was not different between both feeding systems. They concluded that there was no advantage of organic farming according to
the nutritional point of view. Lebas et al. [16] reported that muscle pH and fat score were slightly higher in organically reared than

in conventionally reared rabbits. Combes et al. [17] reported that Organic rabbit meat was more tender than conventionally reared
rabbit meat. Pla [18] indicated that organic rabbit meat had less protein, fat, saturated and monounsaturated fatty acids but higher
polyunsaturated fatty acids and the ratio of polyunsaturated: saturated fatty acids which is better from the nutritional perspective. The
author also reported that the proteins in the organic meat were richer in methionine and cystine.

Very limited information about mineral content of meat and meat products is available. Castellini et al. [4] [7] indicated that organic
chickens grown in open fields compared with housing have somewhat higher iron levels. Barbieri, Macchiavelli and Rivaldi [19]
compared organic and conventional salami, dry cured hams and cooked hams for mineral contents and they reported that organic
products contained higher levels of Fe, Zn, Ca, Se, and Cu.

Safety of Organic and Conventional Meat and Meat Products

There is a widespread belief that organic meat and meat products are substantially healthier and safer than conventional ones. There
are some studies comparing safety status of organic and conventional meats. Ludewig, Palinsky and Fehlhaber [20] investigated a total
of 85 organic and 66 conventional meat products and they reported high total aerobic plate counts and high lactic acid bacteria counts
in products, hovewer, they did not find pathogens like Salmonella. They did not observed significant differences between organic

and conventional meat products. They concluded that there were no signs for food safety problem in products tested. Van Overbeke
at al [21] found no significant differences in prevalence of Salmonella between organic and conventional broilers at slaughter. In
contrast, they reported that Campylobacter infections at slaughter were significantly higher in organic broilers. They concluded that
the respiratory health status is beter in organic broilers but that organic flocks were more often infected with Campylobacter than
were conventional flocks. Heuer et al. [22] also reported that Campylobacter spp. were isolated from only 37 % of the conventionally
reared flocks, the organism was present in 100 % of the organic flocks. They reported no difference in susceptibility patterns of isolates
for antibiotic between organic and conventional systems. Another study investigated the presence of Escherichia coli, Staphylococcus
aureus and Listeria monocytogenes in 55 samples of organic and in 61 samples of conventional poultry meat. This study concluded
that there was a significantly higher prevalence of E. coli but not of S. aureus and L. monocytogenes in organic poultry meat as
compared with conventional poultry meat. Bacteria isolated from organically farmed poultry samples showed significantly lower
development of antimicrobial resistance against several antibiotics [23]. Miranda et al [24] determined that Enterococcus mean
counts from organic chicken meat were significantly higher than those obtained from conventional chicken meat or conventional
turkey meat. In this study, Enterococcus faecalis was found to be the most common species isolated from organic chicken, whereas
Enterococcus durans was found to be the most common species isolated from conventional chicken and turkey. However, the authors
indicated that antimicrobial resistance of enterococci isolates from organic chicken meat were less than enterococci isolates from
conventional chicken meat to ampicillin, chloramphenicol, doxycycline, ciprofloxacin, erythromycin and vancomycin. Nou et al [25]
investigated the presence of Salmonella, Campylobacter, and Listeria in retailed organic and conventional poultry products. They
isolated Salmonella, Campylobacter, and Listeria from 28, 49 and 45 percent of poultry samples, respectively. In this study, Salmonella
was most frequently isolated from organic poultry samples, as were Campylobacter from conventional poultry. They reported that
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Salmonella and Campylobacter isolates from organic poultry were more susceptible to the antibiotics than those from other sources.
The author concluded that the high incidence of Salmonella, Campylobacter and Listeria contamination associated with alternatively
processed poultry samples indicates the need for continued improvements of rearing and processing technologies to further reduce
bacterial contamination of those products. Jackson et al [26] indicated that commercial brands of organic frankfurters showed greater
growth by inoculated Clostridium perfringens than that observed for conventionally-cured control frankfurters. They concluded that
organic processed meats may require additional protective measures in order to consistently provide the same level of safety from
bacterial pathogens that is achieved by conventionally-cured meat products. Several other studies showed that animal products from
organic and conventional production do not indicate any difference with respect to their microbiological condition [27] [28] [3].

Another food safety concern is various residues which may exist in meat and meat products. Gidini et al [29] reported that
organochlorine compounds and heavy metals were detected in both conventional and organic samples at low concentrations.
Hovewer, the researchers were not able to make an accurate comparison between organic and conventional meat because of the
limited number of samples. Pikkemaat et al. [30] reported presence of antibiotics in kidney and meat. They indicated that detected
residues were below the European Commission maximum residue limits, except for valnemulin, cloxacillin and dicloxacillin in
kidney, and valnemulin, cefapirin, cefalexin, kanamycin, cloxacillin and dicloxacillin in meat. On the other hands, Hoogenboom et al
[31] reported no residues of antibiotics in kidneys and meat of 20 organic pigs, sampled at the slaughterhouse. They also indicated that
levels of arsenic, lead, mercury and cadmium in meat and in kidney were below the European Union limit of 1mg/kg.

Nitrate and nitrite are a matter of concern for public health due to possible formation of nitrosamines which are among the most
powerful natural cancer-promoting moities. For that reason, nitrate and nitrite contents of meat and meat products are an important
issue in food industry. Modern conventional food processing uses a wide range of chemicals that inevitably leave residues in the
product. Magrinya et al [32] investigated the effects of the celery concentrate and nitrate addition on residual nitrate and nitrite,
instrumental CIE Lab color, oxidative stability and overall acceptability in fermented dry-cured sausages after ripening and after
storage. They concluded that as the two nitrate sources behaved similarly for the parameters studied, nitrate-rich celery concentrate
was a useful alternative to chemical ingredients for organic dry-cured sausage production. Barbieri, Macchiavelli and Rivaldi [19]
reported that there was no significant difference in residual nitrite content between organic and conventional salami, dry cured hams
and cooked hams while nitrate was lower in organic compared to conventional salami. On the other hands, Lucke [33] suggested
that the use of nitrite at levels sufficient for curing colour and aroma formation should be permitted for the processing of meat from
organic production. The author emphasized that since prohibiting the use of nitrite would bring shelf life and safety limitations,
expanding the market for organic meats would be difficult. Since nitrite plays important role in cured meat quality and safety, quality
and safety issues need to be carefully to make processing changes in manufacturing organic processed meats.

Sensory Characteristics and consumer attitudes

A few studies have been carried out to compare sensory charecteristics of organically and conventionally produced meats. Angood et
al. [34] reported that organic lamb had better eating quality than conventional lamb in terms of juiciness, flavour and overall liking.
They concluded that organic products was preferred more by consumers as “taste better”. Revilla et. al. [35] evaluated 40 L. dorsi
muscles (raw and grilled) from suckling lambs raised under both organic and conventional systems using trained panel with a sixteen-
member and consumers panel with 140. The results of this study indicated that the appearance of the organic meat was more fibrous,
darker, and with a lower aroma intensity than the conventional counterpart, but with no differences in homogeneity or juiciness. In
grilled meat, the organic samples had less subcutaneous fat, less fatness, a less fibrous texture and less aroma intensity, but also less
juiciness. Regarding overall appreciation, the consumers gave higher scores to the organically produced samples. Brown et. al. [6]
indicated that in the trained taste panel, chicken breast fillets produced from conventional system were rated higher for tenderness
and juiciness. Flavour and overall liking meat from chicken produced in the conventional system was more preferred compared to
meat from the organic systems.

CONCLUSION

The organic farming and organic food markets are growing fast and consumers want to have more information on these products. The
results of studies in literature revealed some advantages of organic meat and meat products such as containing more polyunsaturated
fatty acids compared to conventional counterparts. Since the number of studies in this area is limited, more research is needed to
identify differences between organic and conventional meat and meat products to justify the consumers’ ideological motivation

to choose organic over conventional products. At the same time, since health benefits of organic meats are of great interest and
importance to the public, specific health effects should be identified by nutrition studies under well controlled conditions.
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ABSTRACT

The aim of this study is to investigate raising awareness activities in organic agriculture in Izmir. In this context, it was considered
the activities of universities, public institutions, local governments, private sector and non-governmental organizations that are
contributed for raising awareness. In terms of raising awareness of the situation of organic sector in Izmir, were evaluated by using
SWOT analysis.

Results show that the province of Izmir can benefit enough from the strengths of raising awareness activities in organic sector. Organic
product market and International Ecology Fair that will be held this year are very important for Izmir. New organic agriculture
support payment in Turkey is also serious opportunity for Izmir organic agriculture in terms of raising awareness. In this way, Izmir
will create an example for Turkey in terms of organic agriculture.

Keywords: Organic agriculture, raising awareness, SWOT analysis, Izmir.

INTRODUCTION

In recent years, the interest in organic agriculture is increasing. Organic agriculture’s economic, environmental and social benefits
have attracted the attention of the non-governmental organizations, universities, local governments, public organizations and media
organs in the recent past. However, the number of the raising awareness activities such as producer and consumer oriented education
programs, projects, exhibitions and informative seminars has increased. All these developments have begun to affect countries’
national agricultural policies and international civil society organizations’ programs.

The suitability of the ecological conditions of Aegean Region for organic farming is accelerated the development of organic agriculture
in that region. Organic agriculture in Turkey has first begun with the production of raisins and dried figs in one of the most important
agricultural center Izmir in Aegean Region. Izmir, between other provinces in Aegean Region, comes in the first place, in terms of the
number of producers whom producing organic agricultural products and production area. Export of organic agricultural products is
being performed from the port of Izmir, and large part of the certification company for organic products is located in Izmir province.

This study have been attempting to put forward improving of awareness activities in organic agriculture in Izmir, which is the place
that organic agriculture began first and also most developed province in Turkey in organic agriculture. In this context, the activities
that are thought to contribute to the development of organic agriculture; of universities, public institutions and agencies, local
governments, private sector and non-governmental organizations related to organic agriculture has been taken. Also, in terms of
raising awareness of the situation of organic sector in Izmir, were evaluated by using SWOT analysis. Raising awareness activities and
results of SWOT analysis were evaluated together to bring some suggestions for the future.

AWARENESS AND ORGANIC AGRICULTURE

Importance of environment with environmental problems has emerged for the first time after II. World War, as a result of
industrialization and thought that it’s interested only the region that has been linked. People living outside the region which problems
arise are not interested in environmental problems and also didn’t require an effort for the solution of the subject. However, at first
glance environmental problems appear to be local were actually regional even after understanding the results that have world-

wide consequences, the environmental consciousness began to wake up in global terms. So, what is consciousness or awareness?
Consciousness is a very important feature that separates as a kind of humans from other living things. The concept of consciousness
can be defined, to be aware of yourself and the environment or to know or to know as you know. Awareness is seen directly in the
whole of the consciousness and working depth to the entire mind. Awareness as a whole is, to become aware of consciousness, to
recognize and to understand. Mind is dealing with the events and awareness is concerned with the mind itself. In short, awareness
implies vigilance in observing some thing or experience and alertness in drawing inferences from what one observes. Environmental
consciousness is the actions related to environment which the living space of human beings and all living things. When we have
taken into consideration that consciousness is discontinuous, it is emerging that these actions should be moved to the awareness
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dimension. Therefore, it shouldn’t be forgotten that the environmental dimension is vital for humans and other living things and it
should be converted to supraliminal behavior in the form of action to avoid the interruption of environmental actions. Although
there is variety of uses for the concept of environmental consciousness, it also present itself as the area where policy is most intense.
It is particularly important in developing countries, to build awareness in communities and institutions. Organic agriculture also

is of great importance while the world food production was interrogated, in the last period. The activities for increasing awareness
of organic agriculture will play an important role for a community to know organic agriculture as detailed. In awareness study to
be carried out in organic agriculture; constitute the target groups such as farmers and producer groups, consumers, those who deal
with trade in organic products, processors, retailers, government and school children in all age. The success of any campaign to
increase awareness is important in terms of involving all actors and working together for the success of activities. Raising awareness
programs extend from information and advertising campaigns to the professional and community education programs, newspaper
articles and advertisements, professional publications, training and low-cost promotional sales. In terms of producer awareness, the
objective is not only the producer’s start to organic agriculture but also to ensure its sustainability. According to raise awareness in
organic agriculture, conferences and seminars can be organized, with organizing farmer fairs the information generation process
related to organic agriculture can be improved and demonstration activities can be performed at village-level intended to show
how to install organic systems and to produce and manage organic inputs. Demonstrations for the activities of producers’ raising
awareness are very important. Educational activities which have an important role in organic agriculture will be done to encourage
producers such as compost production are very important. Besides, printed documents such as posters that can be easily understood
by farmers and adorned with pictures, flyers and brochures are also available.Farmer’s awareness for organic agriculture is also
important for environmental awareness. Likewise, it is explained that organic farmers expressed a greater awareness of and concern
for environmental problems associated with agriculture [10].

In the development of organic agriculture, consumer awareness is also important as producer awareness. Chang and Zepeda (2005)
also suggest that increasing consumers’ awareness of organic farming and certification, as well as the availability of organic foods,
may be the most effective way of moving organic foods into mainstream. Personal responsibility includes making informed consumer
choice. And that requires consumer knowledge and awareness about competing products. Knowledge and awareness have other
direct and indirect effects on attitudes toward consumer products, and willingness to pay a price premium (Fig.1) Awareness and
knowledge about organic products, play an important role in consumers’ purchasing decisions. If an individual cannot clearly
differentiate between organic or conventional products, a price premium on the organic product can affect the individual’s purchasing
decision in favor of the cheaper product. In European Union countries, many organic consumers identify organic products based

on the organic labels and/or organic logos attached. Consumers generally perceive an organic label as assurance that the product is
organic. Thus, deceptive or inaccurate labeling can convey the wrong signals to prospective buyers. After all, it is important to note
that knowledge and awareness about organic products may not necessarily translate into direct purchase because of barriers that could
limit the ability of consumers to transform such knowledge and perceived demand into actual demand [11].

et ';f factors Knowledge and Awareness
canon _ * ® HWhatis organic ?
Wackaging gnd_lgbelung ‘HWhatmakes organic unique?
‘Wroduct availability
L 4
Product -related factors Social and d ic
variables
Perceived atiributes Product characteristics Wender.
Wealth beneits Wluviton Ercupation
Ynimal welfare Wensory characteristics bge
Wood safety Walue Eucation ,
Winpacton ervirenment Wamily size (and children)
‘Wroduction process
Consumer preference and affitude Economic factors
. ‘tHousehold income
(perceived demand) Product price
‘Hrice of related products

Organic product purchase decision

Fig.1. Conceptual framework of factors that affect organic consumer attitudes and purchase decisions (11, p.196).

It is stated that consumer knowledge and awareness will continue to be important in the organic food market in two respects

[11]. First, there is still a segment of the potential market that is not yet informed about organic foods. A second dimension to the
knowledge and awareness puzzle is the possibility that those who do not consider organic products may have a general knowledge
about them, but do not have enough detailed information to clearly differentiate the unique attributes of organic from conventionally
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grown alternatives. It is also clarified that the consumers simply need to be educated on what organic farming and products are

all about and more so what the benefits of consumption are. The general feeling was that if consumers knew the facts, they would
definitely prefer to consume organic products as opposed to nonorganic [4] Knowledge and awareness about organic products can
affect attitudes and perceptions and, ultimately, buying decisions. If the skepticism about organic products stemming, in part, from
reported cases of mislabeling and fraud are assuaged, perceptions about the inherent characteristics of organic may translate into
increased actual demand.

RAISING AWARENESS ACTIVITIES
Status of Organic Agriculture in Izmir Province

Organic agriculture activities in Turkey were first started in Izmir in the Aegean Region. Izmir has an important place in the
development of organic agriculture in Turkey due to exportation of the majority of organic products from Izmir port and location of
the large portion of organic products certification companies and organic agricultural exporting companies and Aegean Exporters’
Association and Association of Organic Agriculture Organization. 84 varieties of organic products are produced in 21 districts of the
province of Izmir [1]. Izmir comes first in terms of product diversity. The number of the producer, making organic agriculture in the
branches of crop and animal production is 1159. 12.19% of Turkey’s organic agriculture producers are in Izmir province. The share
of the organic agricultural farms in total agricultural farms in the province of Izmir is 1.57%, whereas this rate is 0.31% when it was
examined for Turkey [7, 8]. When the status in terms of the land of organic agriculture was evaluated in the province of Izmir in 2008;
the land of organic agriculture is 23355.84 hectares. 16.48% of the area is located in Izmir province in the land of organic agriculture
in Turkey. The rate of organic farming is 0.64% of total agricultural land in Turkey, while the rate is 7.46% in Izmir province. In 2008,
the number of producer in crop production during the conversion to organic farming in Izmir is 303 and the conversion land is
2267.86 hectares. The 5.28% of producers’ in transition period and the 9.02% of land of the organic agriculture in Turkey are in Izmir
(7,8].

Raising Awareness Activities in Izmir

Raising awareness activities in Izmir is carried out by many organizations. Among these institutions which regulates and supports
the activities, ETO, Izmir Metropolitan Municiplity, Izmir Directorate of Agriculture, Ege University Faculty of Agriculture, Research
Institutes, Izmir Governor’s Office, Aegean Exporters’ Association, Izmir Chamber of Commerce, Aegean Region Chamber of
Industry, Certification Companies, Izmir Development Agency, Chamber of Agricultural Engineers, Izmir Chamber of Agriculture,
Taris, Izmir Board of Trade, Environment and Forestry Provincial Directorate, Environment and Forests Foundation, etc. are taking
place.

Event Name

Partners of The Event

Activities

-A Sustainable Example in Socio-
Economic Development: Organic
Farming Project in Peninsula [9].

- Izmir Metropolitan Municiplity

- Izmir Directorate of Agriculture

-Ege University Faculty of Agriculture,Dept.of
Horticulture

-Turkish Association on Organic Agriculture (ETO)

-Producer training
-Training seminars for schools
-Establishment of the organic product market (Balgova)

-Organic Production Project of Ege
University Faculty of Agriculture [3].

-Ege University Faculty of Agriculture,Dept.of
Horticulture

-Practical organic agriculture information for students
and local producers and field day.

-Development of a Clustering Policy
Project (Izmir Organic Food Cluster)

[6].

-Undersecretariat of the Prime Ministry for Foreign
Trade (Executive)

- Aegean Exporters’ Association, ETO, Ege
University, Izmir Board of Trade, Aegean Region
Chamber of Industry (EBSO), Certification
Companies, Izmir Development Agency, Izmir
Directorate of Agriculture

-Some purposes such as the creation of reliability of
Izmir organic sector and provision of the efficient supply
chain and distribution channel for organic products was
targeted. In this context, several meetings are held.

-Start Organic Agriculture at Tahtalt
Dam Protection Field.

-ETO

-Izmir Directorate of Agriculture
-Izmir Governor’s Office,

-Izmir Metropolitan Municiplity

-Ege University Faculty of Agriculture

-Training and extension activities for the producers.

-Acting Organic by Thinking Organic

-ETO
-Izmir Chamber of Agriculture

-Producer training
-Intercollegiate article competition
-Several meetings

-9. Organic Products and
Environment Fair
6-10 May 2010 [5]

-ETO  (Association of Organic Agriculture
Organisation)

- IZFAS(Izmir Fair Trade Inc.)

-ASDF Fair.

-With the participation of associations of sector, certified
organic production companies in different sectors and
certification agencies will be provided the contribution of
raising awareness in organic agriculture and the market.

Table 1. Raising Awareness Activities for Organic Agriculture in Izmir

All these organizations are contributing to raise awareness about organic agriculture sometimes by participating in activities directly
or indirectly, sometimes by taking part in or supporting activities in the province of Izmir. A portion of the relevant activities of these
institutions are summarized below.
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Izmir Directorate of Agriculture, Izmir Metropolitan Municiplity

The establishment of the organic open-air street market is aimed in Karsiyaka and Bornova district after Balgova. Training works are
underway for organizing activities at street markets related to consumer information about organic logo, certificate and label issues. In
addition, the works about awareness in organic products related to municipal police, middleman and retailer in the market are going
on. All the municipalities and chambers and Directorate of Wholesale Food Market take part in this study.

University

There are some researches completed or are still in progress which Ege University Faculty of Agriculture, Dept. of Horticulture, Dept.

of Plant Protection, Dept. of Agricultural Economics, Dept. of Soil Science, Dept. of Animal Science, Dept. of Agricultural Machinery
and Dept. of Farm Structures and Irrigation are conducted as a partner of different institutions and organizations or solely, examining
organic agriculture in technical and economical review. These projects are funded by Taris, Ege University Scientific Research Projects

Fund, TUBITAK, Environmental Foundation, State Planning Organization, Ministry of Agriculture and Rural Affairs, European
Union 7.Framework Programme budget. As well as projects, there is an Organic Agriculture Program in order to train well equipped
technical staff for the needs of sector and trained staff about organic agriculture within Ege University Odemis Vocational Training
School.

Control and Certification Organizations

In Turkey, seven of twelve organic agriculture control and certification organizations (ECOCERT, BCS, IMO, ETKO, CU, ICEA,

CERES) authorized by Ministry of Agriculture and Rural Affairs are situated in the center of Izmir. These organizations don't have any
training and service activities directly to the farmer. However, they contribute the trainings, projects, researches, courses and meetings
conducted by other institutions.

Organic Agriculture Companies

Organic inputs that producers need are provided by organic companies and to adopt new agricultural techniques and applications
more quickly they schedule demonstrations. They are arranging oversea trips for selected leader producer who does organic
agriculture, also, it is provided for the leader producer to increase their gained experience about organic agriculture. These companies
are located in close relations within the universities, Provincial Directorate of Agriculture and other institutions and organizations and
participating meetings, courses and panels. They are contributing some of university projects and helping to establish testing area in
the land of their contract producers. In addition, they arrange several informational meetings in villages to provide the transition of
organic agriculture for the producers who don't make organic agriculture.

SWOT ANALYSIS FOR ORGANIC SECTOR OF IZMIR PROVINCE IN TERMS OF RAISING AWARENESS

Swot Analysis: This technique is used to identify the strengths and weaknesses of organization, technique, process or situation and
the opportunities and threats arising from the external environment of the examined sector. SWOT matrix is a stage of a strategic
vision after analyzing the system’s internal and external factors. In the process of examining the system by SWOT analysis method,
internal environment factors related to system is investigated to reveal what was going on for the system’s success or the strengths and
weaknesses of the future belongs of the system. External analyses are the methods applied, to reveal the system facilities and threats to
the system.

Strengths

Weaknesses

The great interest and support of both metropolitan and district municipalities to
organic agriculture

The center of ETO is in Izmir

16% of the land of organic agriculture in Turkey is in Izmir province

The farmer is being sensitive and open to crop diversity

Consumers’ awareness in health issues

The demand for organic products because of summer houses in the district
Organizational goodwill and tolerance

Interest and support of media

High interest of schools

- Currently, lack of an organic product market

- No continuity of organic products in supermarkets

- Lack of farmer’s organizations

- Not sufficiently farm size

- The producer’s chemical using habit

- Difficulty of reaching organic inputs

- Existing pesticide and fertilizer dealers have distribution
network according to the conventional products

Opportunities

Threats

9. Organic Products and Environment Fair will be held in Izmir

New Organic Agriculture Support Payment (20 TL per decar)

Organic agriculture and organic input production credit for the discount interest rate
A large number of researches about organic agriculture carrying out by universities
Izmir’s agro-tourism potential

Advanced food processing industry

- Lack of adequate support

- Fertilizer subsidies for conventional agriculture

- Prices for organic products

- Economic crisis

- Insecurity about certification

- Producers’ difficulties for transition to organic production

Table 2. SWOT Analysis for Organic Sector of Izmir Province in terms of Raising Awareness

SUGGESTIONS

Suggestions for Beneficiary of the Strengths

Izmir organic sector largely takes advantage of the strengths about raising awareness. Municipality, ETO, university, Provincial
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Directorate of Agriculture can show a joint effort about raising awareness. However, it is needed to provide continuity of these efforts.
It is very important to better assess the province of Izmir elementary schools’ and high schools’ interest about organic products
training and sensitivity, in terms of promoting a wide audience, even if it notifies less demand for organic products. In Izmir, the
farmers are open to crop diversity. In terms of raising awareness of producer, must benefit from the experience.

Suggestions for Transition of Weaknesses to Strengths

Already, there is no organic product market. However, significant progress has been made on this issue. After troubleshooting of
reconstruction, it is planned to open the market place up to May 2010. As well as organic market place, in terms of ensuring the
continuity of organic products in supermarkets, measures must be taken in the direction of better supply chain. The organization

of producers would bring more benefits in terms of transition to organic agriculture and also, being more caring and supportive of
producer organizations are critical in terms of conduct and success of awareness activities. This situation will have eased the problems
of small lands as well as the high cost of certification problems. It is needed to be strengthening organic inputs distribution network
as facilitating the producers’ access to organic inputs and in this regard the producers need to be informed. Consumers need to be
informed not only organic products but also organic agriculture and certification.

Suggestions for the Evaluation of Opportunities

Izmir town offers many significant opportunities in terms of agro-tourism. In this district, development of agro-tourism can be
evaluated in the direction of organic products demand increase and better recognition of organic products. Briefings to serving
breakfast organizations in the area of peninsula project are also considered to be important in this respect. In Aegean region, farm size
is usually small. These farms are needed for the redirection of increasing organic agriculture activities.

It is a very important opportunity for organic agriculture that the International Ecology Fair will be held in Izmir this year. Enough
to take advantage of this opportunity, in addition, dealing with production, processing and trading companies, all public have to
participate the fair as much as possible. This participation is also critical in terms of environmental awareness.

“New Organic Agriculture Support Payment” dated 16.01.2010, is serious opportunity for Izmir organic agriculture. Support
payments be made to farmers for organic farming 20 Turkish Liras per decar. This support will make it possible to complete taking
advantage of the opportunity with the support of the education of producers and can be useful for the producer of Izmir province.
Better opportunities will be created if the researches make by Aegean University are capable for the needs of Izmir, within the
conjunction of the institutions operating in organic agriculture and through the results to be transferred each other.

Suggestions for the Threats

Instability of organic product price, in terms of raising awareness is a threat interest of all actors in organic products sector. The price-
premiums are high for the consumers and this affect the demand negatively. When combined with the economic crisis, consumers’
willingness to pay is decreasing. Organic products market may offer more affordable product to the consumer to a certain extent.

In addition, through training and local authorities, greater communication with consumers will raise consumer’s awareness and by
eliminating the negative attitude will increase the demand for organic food. Despite the recent support given per decar, it can not be
said given support to organic agriculture is sufficient. This constitutes disadvantage in terms of raising awareness activity especially for
producers. It is necessary to go over the policy especially subsidies for chemical inputs that focused on conventional agriculture. To
encourage for organic product producers at least similar subsidies for organic inputs must be applied. Nevertheless it is important to
finance and support for organic agriculture researches and certification.

RESULT

The province of Izmir, can benefit enough from the strengths of raising awareness activities in organic sector. However, these activities
have to be supported with raising awareness campaigns which will strengthen the sector’s weaknesses and assess the opportunities,
although Izmir organic sector will become stronger. Thus, Izmir will create an example for Turkey in terms of organic agriculture.
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SUMMARY

The architecture is contemporary and stable from the intelligent interpretation of the materials and structure used, reflecting the way
of life of the community to the location and building and environment relations to be integrated point of view. When the traditional
architecture is analyzed in a intelligent way it could be seen that the ecological building approach has been adopted too many years
before and the balanced solutions with the climate have been achieved. The ecological architecture aims the reducing the required
energy by selection of the proper material and structure to minimum and taking the properties of the territory of the building, climate
conditions in the design in to consideration, providing the maximum efficiency of the energy used. The concept of the maintainable
architecture created as the solution to the environment problems is routed to the traditional architecture as the system of the thinking.
When the buildings which are taken in the consideration of territorial data, claimed conditions and natural environment, it has been
understood that they have the similarities to the criterion of sustainability in the design.The technological developments which were
accelerated after the industrial revolution caused the loss of the affect of the traditional structure created by the accumulations of
centuries. In the design and application of the structures built in our accommodations today and the climate conditions are not taken
into account. The harmony which was developed by the traditional architecture was diminished by the time and different climate
regions were started to be structured by the building having the properties of same form, the order of location, crust and material.
Turkish House location organization, material and component selection and order of location, are samples from environmental

and climate factors evaluation as well as intelligent using of the structure system components. Today the production and design
procedures of the buildings are started to be interrogated. It was accepted that adaptation of the data obtained from Traditional
Turkish House samples to the current design and application procedures as a correct process. The Traditional Turkish Houses are the
best samples explaining the values oriented to the human, explaining the traditional Turkish Architecture which has been made in a
sustainable manner. By starting from that point of view it has been aimed formation of the traditional architecture according to the
climate properties of the buildings sustainable design criterion and evaluation according to the relations between the traditional and
ecological architecture.

Keywords: Traditional Architecture, Ecological Architecture, Ecological Design Criterion, Turkish Houses.

INTRODUCTION

Ecological concept, which seems to belong today’s world, is in fact being applied since Vitrivius and can be seen in traditional
structures. The main purpose in traditional architecture is to comply with it, not rule over it. In parallel with this, sustainability in
today’s architecture is accommodating itself to nature and also the act of designing according to comfort conditions with sophisticated
technology and materials without harming nature. The need for a more comfortable living and the utilization of technology brought
about environmental problems. Solution seeking related to these problems continually remain on the agenda in order to enable
mankind to coexist with nature without harming it. The emergence of consumption society with industrial revolution, utilization of
new techniques in building sector caused energy to seem like inexpensive and tireless and an increase in energy consumption. As

a result of these, sustainable architecture concept, which aims to minimize the energy requirement of a structure in its settlement,
design and material selection taking into consideration the available land data, climatic information and natural environment, came
to light. Ecological concept in urban design and in building scale is one of the most important objectives of energy and environment
conservation. Adapting the data taken from the traditional architecture examples to today’s design and application methods can be
regarded as a correct method. The determinant criteria in housing design complying with sustainable architecture principles are land
data, climate data, building form, spatial organization, building shell, material selection, utilization of non-exhausting energy sources
and sanitation system.

TRADITIONAL TURKISH HOUSE

Turks have a rooted housing tradition since long. As the Turks living in the east of Asia mainly adopted nomadic lifestyle, they
lived in tents that could be easily set up and detached. Western Turks chose settled life and constructed housings accordingly. In
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definition, Turkish House is a Turkish culture product seen within the borders of Ottoman Empire and in regions influenced from this
culture and shaped in various ways according to traditions, economic conditions, regional-natural data and application techniques
(Ergin,1994). According to another definition, it is a house type that reflects a shape and plan suitable to the living culture and
customs of traditional Turkish family and that has met the needs of Turkish people for centuries (Uniigiir,1979). Turkish house is the
result of special conditions; but, it is a unique and unprecedented design with its plan arrangements that could accommodate it to
various conditions, enable it to be used in urban houses and palaces with the ability to meet even some modern requirements. It is
based on a modular system. The smallest unit of this module is a room and there are service areas beside and in front of it. There are
some features distinguishing traditional Turkish House from other house types. These are plan scheme, multi-storey, roof type, front
properties and building techniques. Plan Scheme: Turkish House has shown development according to various plan types in different
and remote areas in terms of its climatic and cultural locations. These differences emanate from the necessity to comply with local
materials and climate conditions and the adoption of local customs. But, there are some unchanging properties in Turkish House plan
type. Rooms: You can sleep, sit, bathe, dine and even cook in every room of Turkish House. All the rooms have the same qualities. The
qualities of rooms do not change though their size differs (Giinay 1989). Hall: Hall in Turkish House is the most significant element
influencing the design of the house and connecting rooms to each other. Hall is a feature distinguishing Turkish House from other
house types. The place and form of hall in the structure determines different plan types: Plan Type with no Hall, Plan Type with Outer
Hall, Plan Type with Interior Hall, Plan Type with Middle Hall.

SOFASIZ PLAN TIM DHS SOFALIPLAN TIPLER]
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Figure 1. Plan Types with Hall(AKTUNA, M,2007)

Multi-Storey and Roof Type: While Turkish House is generally single-storey, its floors increased in the course of time. The main

floor is kept as high as possible from ground to benefit from natural light, sun, air and landscape. The roofs are hipped roofs inclined
towards four directions and they have large eaves. Frontal Properties and Building Technique: In Turkish House, fronts reflecting the
functionality of the plan to outside are built. The changes in plan scheme also affected fronts. While windows were not built in ground
floors to hide the interior area from the streets, bay windows getting over the streets are built in upstairs. Climate and natural light
needs played a role along with social and cultural features in the emergence of corbels (Ozbek 1985). The most common building
techniques are fillings between timber framings or lath-and-plaster.

EVALUATION OF THE TRADITIONAL TURKISH HOUSES FROM THE POINT OF VIEW ECOLOGICAL DESIGN

Turkish House developed in 17" and 18" centuries in Ottoman Empire and scattered to a wide geographical region. Not only Turks,
but also the societies living within the borders of Ottoman Empire contributed to finding the architecture solution most suitable to
vegetation, topography, climate and economic conditions (S6zen ve Eruzun, 1992). According toSedad Hakki Eldem (1984), “Turkish
House is a house type distinctive with its unique features, formed within the borders of old Ottoman Empire and Rumelia and
Anatolia Regions and continued for about five hundred years”

Figure 2. Turkish house bay
windows and shadowy, solar
controlled streets
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Today’s world, climate conditions are not taken into consideration in the design and application of the buildings. It is evident that;
harmonies created by traditional architecture have vanished in the process of time. Structures with the same form, location order,
shell and material qualities have begun to increase in different climatic zones. But, the amount of energy used in these structures for
air conditioning is very high. Ecological architecture aims to minimize the energy requirements of the structures in the placement,
design and material selection of architectural structures by taking current land data, climatic data and natural environment into
account. Nature-compliant traditional architecture examples give ecology lessons to today’s architecture. Architecture structures that
shape the buildings according to climate and environment and minimize the additional air conditioning costs as successful as seen
today, can be taken as examples for instance. In our country having regions with different climatic conditions, traditional architecture
examples differ according to climate conditions. Paying regard to climate conditions, Turkish Houses are assessed in terms of physical
sustainability under topics like the harmonies provided in the settlement and design of the structures, ecological settlement criteria
and ecological design criteria.

Land and Climatic Data:

Turkish Houses in different climatic zones differ in terms of establishment method. But these differences are seen as the relations

of rooms and the common fields between the rooms. It is clear from the traditional Turkish House settlements that; suitability to
land and topography is important and structure design is performed in a way to thoroughly protect the central area between rooms.
Houses are surrounded with high walls and insulation to exterior climate and sound is achieved. High courtyard walls and corbels in
both sides of the street create shadowy areas throughout the day.

Figure 3. Turkish houses in different climatic zones

Building Form and Spatial Organization:

Rooms in Turkish House do not differ according to their functions, all of them can be used for the same ends. The change of use
generally takes places as moving to winter room in the south in winters and summer room in the north in summers. External
environment is static. Suitable effects and values like view, light and wind should be contained in the rooms. They are directed at
squares or mosques according to the place and needs. Solutions are developed to protect the occupants against climate and heat
changes. If the external environment is hot, the whole room gets open to external influences and cooled. The most suitable area for
cold is selected in the plan and cross-section and it is chosen as winter room. Moreover, courtyard brings a protective impact both
in hot and cold climates. Rooms have a sitting places called as divan in front of a single wall or sometime more walls. And there are
cupboards known as ytiklitk (cupboard for beddings) and ¢ubukluk (cupboard for tobacco pipes) on the walls. There is a cooker in
one corner of the room. There are niches and shelves on the walls beside it. Along with preventing the view from the outside, windows
have frameworks that provide a well solar control element as well. When we analyze some examples living until today, it is found
out that; there is a large room known as eyvan (iwan) and it has thick walls and high ceilings in accordance with climatic conditions
(Alsag). The upstairs where people generally live are larger and brighter with bay windows, corbels, big windows and balconies in
cities. Stairs are used to get to these places.
/ ‘--h__‘\‘\hk
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Figure 4. Air movement and solar control and ventilation in structure surface (AKTUNA, M,2007)
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Turkish house is generally located within a garden. This section, which is of importance in terms of lifestyle and family order, also
determines the other functions in the house. Garden, which is like a courtyard closed to outside with walls, is a place where fruits

and vegetables are grown. The water needs of the house are fulfilled through the well in the garden. The rooms of Turkish house are
multipurpose locations. They become a dining room when “sini” (meal serving trays) are placed at the center, they become a bedroom
when beddings in the cupboards are laid to the ground. People sit inside these rooms, manage various domestic affairs and welcome
guests. Furnitures are generally fixed in Turkish houses. Furnishings like diwan, cupboards, cookers and shelves are generally fixed
and they are designed and installed together with the house. The flooring of the rooms is generally made of earth, bricks or wood and
after putting a mat on it, rugs or carpets are laid. One of the cupboards is used as a bathing place. The house may have a bath in the
ground floor or in the basement.

Building Shell and Material Selection:

Climate is an important factor. In suitable climates, window bay is protected with a single cover and glass sashes are not required. But,
in harsh climates, opening of the whole sash is prevented in order to abstain from heat loss. There is a lintel shaped like an ornamental
arch in the sections of the wooden doors looking at the hall. And, heat loss of the room is prevented by hanging a cotton curtain to
this arch where the sash leans on in cold weathers. Turkish house generally consists of a single floor or two floors made of wood over
a substructure with mud-walls or brick-walls. The foundation of flooring is generally left simple in Turkish Houses. It has always been
important to settle it like “fixed on the ground”. Considering both the foundation and construction components, it is evident that;
certain basic principles are applied without change. Ceilings are one of the most significant elements. As the outer parts of houses are
plain, ceilings are ornamented. Wooden window sash opening types change depending on regions in Turkish Houses.

Figure 5. Traditional Turkish house garden and the well inside it

Traditional architecture examples have survived until today as works in which people provided solutions suitable to their climatic and
environmental conditions by trial and error for ages and reflected their own lifestyles, cultures, customs and traditions.

CONCLUSION

The increase in industrialization and utilization of technology to provide a more comfortable life have brought along environmental
problems. Solution searches for environmental problems are constantly put on the agenda in order to enable men to coexist with
nature and not harming it. Emergence of consumption society with industrial revolution, utilization of new techniques in building
sector caused energy to be seen as inexpensive and tireless and an increase in the energy consumption. The impacts of history, culture
and social life continuing for centuries, can be seen in the shaping of Turkish houses. When traditional Turkish House is analyzed
within the context of sustainable design criteria, it is found to be planned according to land settlement properties, topographical
suitability, direction selection, green fabric and climate data. It is understood that; houses are designed by taking climatic and
environmental conditions into account from their settlements and designs. When ecological design strategies are in question for
Turkey, reviewing how the traditional settlements and structures in Anatolia are designed under cultural, topographical and climatic
conditions and adapting them to today’s conditions can be regarded as a correct approach. Taking all these criteria into consideration,
sustainable design strategies are known to be practiced in the traditional settlements and houses in Anatolia for ages. In conclusion, it
is clear that; architects aiming at ecological design should analyze traditional architecture and interpret the building strategies used in
this architecture with today’s technology and materials and design buildings and settlements consuming limited energy sources as low
as possible in order to remove environmental and energy problems and leave a habitable world to next generations.
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ABSTRACT

It is not clear if conversion to organic farming is an option for reducing the impact of farming on global warming. For the purpose
of assessment, available literature was evaluated. Different results of the impact of organic farming concerning greenhouse effect were
found among the various sources (Bockisch et al. 2000, Fritsche & Eberle 2007, Flessa et al. 2002, Nemecek et al. 2005, Hiilsbergen &
Kiistermann 2007, Haas et al. 2001, Smukalski et al. 1992, Korbun et al. 2004, Taylor 2000, Williams et al. 2006, Kopke & Haas 1995).
The different conclusions of the studies depend on the products observed, the systems observed (system borders) and the structure
and intensity of the systems (low or high external input and output).

It can be concluded that organic farming is less relevant to the greenhouse effect than comparable conventional farming systems. The
higher emission of greenhouse gases in conventional systems is caused by purchased feedstuff from overseas, mineral fertilizer and
pesticides. The higher yields per ha and animal unit are usually not able to compensate these negative impacts. Nevertheless, there

are options for both conventional and organic farming to improve towards more climate-friendly farming patterns. For example,

IP (integrated production systems) are comparable with organic farming systems (Nemecek et al. 2005). Organic farming has to be
developed as well to reduce climatic impacts through higher output per hectare or per animal and higher energy efficiency in the
whole product chain. An important factor is the Corg level of the soils (Méder et al. 2002, Capriel 2006, Hoyer et al. 2007, Penman et
al. 2003, Kopke 2006). Renewable energy can help to reduce fossil energy in farming and processing (SRU 2007, Rahmann et al. 2008).
Mechanisation does not conflict with the goal of being more climate-friendly (Nemecek et al. 2005).

Keywords: Global warming, organic farming

INTRODUCTION

The anthropogenically induced climate change has increased the world temperature in the last hundred years by between 0.6 and

0.7 °C. All food production contributes to greenhouse gas (GHG) emissions. In 2005, German agriculture had a share of 108 mio t
CO, respectlvely 6.3 % of all German GHG emissions (worldwide agriculture contributes 13 %) (UBA 2007, Rahmann et al. 2008).
Agrlculture plays a large role in the GHG emissions of methane (44 mio t of CH,) and N,O (41 mio t) (Tab. 1). Mineral fertilizer
(N,0) and ruminant digestion (CH,) are the main source of agricultural emissions. GHG emissions of livestock production have
enormous global relevance (Steinfeld et al., 2006). In Germany, 30 % of the GHG emissions from agriculture can be allocated to dairy
cows (Osterburg et al.; 2009). Food production is a function of consumption. In recent years, food production and consumption
contributed 16 % of the total emissions per capita (1.6 t COz_eq) (OKO 2007).

The challenge of food production is to reduce the greenhouse gas emissions per product and not production unit (minimize CO,
emission per kg milk and not per cow or kg wheat and not per hectare). With this parameter it is not clear yet if organic farming has
less impact on climate change than conventional farming.

Tab. 1German agriculture-related GHG emissions in 2005 (mio t COzieq)
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Emission source Co, CH, N,O Total
Livestock digestion - 18.3 - 18.3
Organic fertilizer (manure) - 5.0 3.1 8.1
Emissions from soil utilisation 42.4 -0.6 42.4 8.2
Soil carbonizing 1.7 - - 1.7
Fossil energy use 6.7 0.0 0.1 6.8
Mineral N-fertilizer production 5.2 0.3 8.6 14.1
Total agricultural emissions 56.0 23.0 54.2 133.2
Total German emissions 885.9 51.4 66.4 1003.7

Source: compiled from UBA 2007

A literature review has been carried out to identify the present state of knowledge and to define scientific challenges to reduce
emissions and develop and adapt organic farming under climate change (Rahmann et al. 2008). The assessment and the
development should not ignore the multi-functionality of agriculture (preservation of biodiversity and biotopes, landscape, food
security and safety, tradition and culture, protection of soil, water and air, animal welfare). GHG impact of organic farming in

Germany

Organic farming is considered a low input - low output system (organic standards of the EU are defined in the regulations 834/2007/
EC and 889/2008/EC). Because mineral fertilizer and chemical pesticides are prohibited, and feed additives and concentrate feeds are
limited (low/medium input- low/medium output farming), the efficiency/output per hectare resp. animal is less than in conventional
farming (medium/high input - medium/high output farming). Less animal units can be kept per hectare due to limitations in dung
units (170 kg manure-N per hectare and year; 889/2008/EC). In Germany, organic farms keep only 0.69 livestock units (500 kg live
weight) per ha and conventional farms 0.89 (2005/06; BMELV 2007). Different GHG balances have to be expected compared to
conventional systems. Recent system comparisons still rely on single farm comparisons (Thomassen et al. 2008), special regions

(Haas et al. 2001) or give raw estimates on productivity and on management differences between the farming systems (Basset-

Mens et al. 2009). It is still unclear if lower productivity of organic systems in general has adverse effects on the GHG balance of the
products. A literature review has been carried out to identify the recent knowledge (Rahmann et al. 2008). Comparative studies on
crop production (Tab. 2, Tab. 3), animal husbandry (Tab. 4, Tab. 5 and Tab. 6) at the farm gate and place of purchasing food products
(consumer level; Tab. 7) have been found. Some studies are done in countries adjacent to Germany but with comparable ecological
and socio-economic framework conditions (e.g., Scandinavia, Great Britain, Switzerland). Comparison studies on arable crop
production show big differences between organic and conventional (Tab. 2) as well as between different crops (Tab. 3). The studies
show that organic farming has a clear advantage in terms of low GHG emissions per hectare. This is not the case if the GHG per
product unit (e.g. kg) is considered. There is a overlapping between organic and conventional production. The GHG emission per

kg legume crops is comparable to conventional production. This is due to the fact that legume crops like peas and beans do not need
much fertilizer (mineral fertilizer contributes greatly to GHG emissions) in conventional systems like in organic farming, but achieve
better production yields with the use of pesticides (pesticides have a low contribution to GHG emission). Overall, organic farming has
low GHG emissions but integrated production is not very far from this level.

Tab. 2Emission of organic (EU standards) and conventional crop production in Germany (Index 100; numbers below 100 = organic

has an advantage)

Organic (EU) vs. Organic (EU) vs.
conventional®| Integrated production®
Fossil fuel
er hectare non-legume crops 27 -47 44 - 82
p legumes 72 -94 72 -94
er product unit non-legume crops 29-92 69 - 133
perp legumes 53-63 53- 63
CO,
er hectare non-legume crops 47 - 67 68 - 100
P legumes 88 -102 88 - 102
er product unit non-legume crops 74 - 127 100 - 164
perp legumes 54-63 54 - 63
CH,
non-legume crops 9-25 24-61
per hectare legumes 66 -91 66 -91
er product unit non-legume crops 14 - 35 7-83
perp legumes 95-126 95-126
N.O
non-legume crops 1-4 1-12
per hectare legumes 74 - 88 74 - 88
er product unit non-legume crops 1-69 3-150
perp legumes 45 - 60 45 - 60

* high input - high output; ® medium input — medium/high output (IP; integrated production)

Source: Bockisch et al. 2000
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Tab. 3GHG impact of organic and integrated production for different arable crops per hectare (kg CO, , ha' a") and product unit (g

CO, kg DM") in Switzerland

2-eq
Integrated production Organic production
(IPintensiv)| (Bio Suisse-Standard)
Winter wheat ha 4,126 3,424
kg 692 913
Winter barley ha 3,941 3,137
kg 605 804
Potatos ha 5,428 3,852
kg 653 764
Rape ha 3,817 2,946
kg 1,304 1,549
Cow beans (feed) ha 3,217 3,929
kg 978 1,335
Peas (feed) ha 3,209 3,443
kg 961 1,300

Source: Nemecek et al. 2005

The British DEFRA study (Tab. 4) was discussed controversially throughout Europe. The result of the discussion was that a “single
element” approach cannot be the relevant level for farming system comparison studies. The whole farming system has to be

considered in assessments. This was done in the model calculation for dairy cows by Ddmmgen and Déhler (2009) (Tab. 5). Organic
dairy farming had lower GHG emission than conventional systems. The weak points of such results are the missing detailed data set.
Model results are as good (or bad) as the data behind them. This is obvious, if the results of several studies are compared (Tab. 6). It

shows that the range of the results is so wide, that reliability is not given.

Tab. 4 Energy utilization and GHG impact of livestock keeping in UK (per t of product)

Energy utilization GHG emission

[M] t'] [CO, t']

Milk Conventional 25,200 10,600
Organic 15,600 12,300

Beef Conventional 27,800 15,800
Organic 18,100 18,200

Pork Conventional 16,700 6,360
Organic 14,500 5,640

Lamb Conventional 23,100 17,500
Organic 18,400 10,100

Poultry meat Conventional 12,000 4,570
Organic 15,800 6,680

Eggs Conventional (cage keeping) 13,600 5,250
88 Organic 16,100 7,000

Source: Williams et al. (2006)

Tab. 5 Emissions from dairy farming depending on the farming method (kg CO, , cow"a™)

Greenhouse gas conv., stable conv,, pasture, | conv., pasture, organic, pasture,
silage, slurry silage, slurry straw bed straw bed

CH, (Digestion) 91.8 92.9 92.9 92.9
CH, (Stored) 18.2 15.1 4.4 44
CH, (Diesel) 0.0 0.0 0.0 0.0
Sum CH, 110.0 108.0 97.3 97.3
N,O (Stored) 0.94 0.77 0.83 0.83
N,O (Fertilizer) 2.80 3.24 3.30 1.60
N,O (Indirect) 2.88 3.86 3.88 4.19
N,O (Fertilizer-manufacture) 0.13 0.12 0.12 0.00
N,O (Diesel) 0.09 0.08 0.08 0.14
Sum N.O 6.83 8.07 8.21 6.75
CO, (Fertilizer) 69 72 72 0
CO, (Fertilizer manufacture) 101 92 92 0
CO, (Diesel) 231 210 210 353
Sum CO, 401 375 375 353
?;‘:sgégezl:‘c’zf;g:f]es 5.36 5.62 5.42 4.94

Source: Dammgen and Déhler 2009
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Tab. 6:GHG emission of milk production - results of several studies

Source: compiled by Rahmann et al. 2008

Source Unit | Conventional | Organic | Relation
Energy
Abel, cit. in Taylor 2000 MJ t! milk 2,180 740 29:1
Scheitz, cit. in Taylor 2000 M]J t! milk 3,360 1,640 2.0:1
Bockisch et al. 2000 M]J/ animal 18,675 8,113 23:1
MJ t! milk 2,721 1,474 1.8:1
Haas et al. 20001 MJ t! milk 2,700 1,200 1.9:1
Gronroos et al. 2006 MJ t! milk 6,390 4,410 14:1
L 4,385
Meul et al. 2007 MJ t! milk 2576 -
CO,
Bockisch et al. 2000 kg CO, cow’! 1,395 764 1.8:1
kg CO,  t'milk 203 140 14:1
Haas et al. 2001 kg CO,  t'mik 177 88 2.0:1
Weiske et al. 2006 kg CO,  t' milk 129 83 1.6:1
CH, i
Bockisch et al. 2000 kg CO, cow’! no data 13.96
kg CO,  t! milk no data 2.52
Haas et al. 2001 kg CO, " t! milk 706 846 1:1.20
Weiske et al. 2006 kg CO, ~ t!milk 516 635 1:1.23
Sneath et al. 2006 kg CO, t! milk 9.6 8.1 1.18:1
Hensen et al. 2006 kg COZ_eq cow!d! ;6212 ((Ssltl;;rale))
N.O
Bockisch et al. 2000 kg CO, cow’! no data 10.23
kg CO,  t'milk no data 2.17
Haas et al. 2001 kg CO,  t'milk 417 365 1.14:1
Weiske et al. 2006 kg CO,  t' milk 645 676 1:1.05
Abel zit. in Taylor 2000 kg CO,  t! milk 611 538 1.13:1
Scheitz zit in Taylor 2000 kg CO,  t'milk 778 691 1.12:1
Bockisch et al. 2000 kg CO, "t milk no data 145
kg CO, : t! milk no data 27
Haas et al. 2001 kg CO, "t milk 1,300 1,299 1:1
Casey & Holden 2005 kg CO, _ t'! feed 1,156
kg CO, t'ECM 1,500
kg CO,  t'ECM 195
Weiske et al. 2006 kg CO, _ t' milk 1,290 1,394 1:1.08

The impact of farming should not only consider one factor (e.g., GHG emission). For example, biodiversity, animal welfare, landscape
and economics are further factors. For all these multi-functional factors, organic farming has big advantages compared to medium/
high input - medium/high output conventional farming.

High market prices for organic products are an important factor. For example, the yield per hectare for winter wheat production is

42 % lower in organic farming than in comparable conventional farming systems (3.96 t ha vs. 6.87 t ha') (harvest year 2005). But
organic winter wheat had a market price of 196.60 € t", conventional only 95.10 € t. Organic milk is usually 0.07 to 0.14 € kg higher
than conventional milk (2005/06: 0.36 vs. 0.24 € kg ECM). Price differences are the reason that organic farms earn more money than
comparable conventional farms (2005/06: 321 € vs. 304 € ha' a’', 21,446 € vs. 20,180 € labourer™ a*). Overall, organic farms had, with
321 € ha'in 2006, higher profits than comparable conventional farms (304 € ha'). The return for labor was, with 21.446 € LU in
organic farming, higher than in conventional farming (20.180 € LU") (data from test farm survey results oft he German ministry of

agriculture; BMELV 2007).

The previous tables show farm gate results. Transport, processing and trade of the food products are not considered at this level.
Fritsche & Eberle (2007) calculated the GHG emission of food at the « place of purchase ». They used the GEMIS model (Globales
emission model for integrated systems) (Tab. 7).
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Tab. 7GHG impact of food products at retailer level (g CO, , kg™)

Conventional Organic Conventional Organic
| Vegetable (fresh) 150 127 Beef (deep frozen) 14,331 12,398
| Vegetable (tinned) 509 477 Pork (fresh) 3,247 3,038
| Vegetable (deep frozen) 412 375 Pork (deep frozen) 4,275 4,064
Potatoes (fresh) 197 136 Butter 23,781 22,085
Fried Potatoes (deep frozen) 5,714 5,555 Yoghurt 1,228 1,156
Tomatoes (fresh) 327 226 Cheese 8,502 7,943
Bread 655 547 Milk 938 881
Cookies 931 831 Curd (fresh) 1,925 1,801
Poultry (fresh) 3,491 3,033 Cream 7,622 7,098
Poultry (deep frozen) 4,519 4,061 Eggs 1,928 1,539
Beef (fresh) 13,303 11,371

Source: Fritsche & Eberle Conclusion

Organic farming has an advantage in less GHG emission per hectare. The prohibition of mineral fertilizer, chemical pesticides and
restrictions in concentrate feed led to lower yields per hectare. Therefore the advantage of organic farming in lower GHG emission is
not clear yet. Without doubt, the primary energy utilization is a clear difference between organic and conventional farming. Obviously
there is an overlapping of the impact of organic and conventional farming systems in GHG emission. Best practice is necessary to
avoid too high emissions. Organic farming cannot claim much less GHG emission and must develop organic farming systems to
identify main sources of emissions and to reduce them. Science can help. Action fields are:

« optimised nutrient management

« improved seeds and breeds (higher yields, more resistance crops, water and nutrient efficient)

o better machine utilization

o reduced cropping measures (no/less tillage systems)

o improved dung storage and application techniques

 improved plant protection

« optimized feedstuff rations for animals (especially ruminants)

« renewable energy technology

« improved processing and trading

o changes in consumption habits

Research project ,,Climate effects and sustainability of organic and conventional farming systems - examination in a network of

pilot farms* Because it is still unclear if lower productivity of organic systems in general has adverse effects on the GHG balance of
the products, a Germany-wide study started in 2009. Representative assessments on 40 organic and 40 adjacent and comparable
conventional farms in four German regions (North: coastal region, maritime climate; East: continental climate, large farm structure;
South: Alpine grassland farms and productive areas in the pre-alpine region; West: low mountain areas, Lower Rhine Basin,
continental climate) will be assessed in 2009 - 2012 for GHG emissions. The study considers soil, plant production, animal husbandry
and manure handling. Half of the pilot farms (20 organic and 20 conventional farms) are dairy systems. The data are put into the
models of REPRO (Hiilsbergen et al. 2000) and GAS EM (Dammgen et al. 2002).
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ABSTARCT

The objective of this study was to compare growing of leek seed yield and quality in organic and convantional agricultural
conditions. The effects of different organic plant nutritions combinations such as; green manure (GM), GM+farmyard cattle (FC),
GM+FC+seamoss (SM), GM+FC+biostimulant (BIO), GM+humic acid (HA), GM+NPK, GM+olive mill compost (OMC) were
searched on seed yield and quality properties of Inegél 92 leek variety.

The effects of different plant nutrition on seed yield (kg/da), 1000 grain weight (g), number of 1 g seeds, (%) standard germination rate
(%), controlled deterioration rate and (%) seed moisture contents were investigated. The results showed that, there were no significant
differences between different plant nutrition treatments on organic leek seed yield and quality properties which are 1000 grain (3.2 g),
number of 1 g seed (304.0-319.6), yield (76.5-91.5 kg/da), standard germination ratio (87.81-93.75%), controlled deterioration ratio
(%81.81-89.00) and seed moisture contents (11,43-12,33%).

These all results were very important for showing no differences seed yield and quality between organic and conventional agricultural
conditions. Because of that result, the Institute was firstly started organic certificated vegetable seed production in Turkey. From this
point of view the results was encouraged us for starting organic seed production program at 7 vegetable specieses and 13 varieties in
the Institute and planned same complicated research program on organic vegetable seed production.

Keywords: Organic seed, vegetable, leek (Allium ampeloprasum L.)

INTRODUCTION

Seed production has been done in Atatiirk Horticultural Research Institute since 1974 in vegetable department. 33 different open
pollinated vegetable varieties have been developed by classical breeding programs and certificated seed production is done on this
varieties in this department by the department stuffs. The obtained seeds are sold to growers, private seed companies and researchers.
Organic agriculture studies were started at the Institute in 1998 for getting data on organic fruits and vegetable production for growers
who want to start organic farming. Past twelve years good data were got out on fresh fig, kiwi fruit, strawberry, tomatoes, spinach
and leek production [11]. The vegetable department stuffs integrated all experiences and started the first organic vegetable seed
production programme on tomatoes (cv. Invuctus Lot 335). Seed production season is longer than fresh vegetable production season.
This time is twice longer for the biennial plants as leek. Leek whole life cycle is completed in 12-14 months [19] [10] [13]. As a result,
plant diseases and insects have more time to attack the crop during seed maturation [16]. For these reasons, organic certificated seed
production improvement very slow and the number of vegetable species which can available organic seed is very low at the practice
[12]. Seed yield, 1000 grain weight, seed number per see of 1 g properties are used for yield quality in the seed production [23].
Standard germination ratio (%), controlled deterioration test and moisture content (%) characters are used for determining of seed
quality [18].

Seed yield is changeable depend on variety, plant density, growing condition and nutrition source in leek. Leek seed yield is 60 kg da’!,
seed number per seed of 1 g is 350-400 and standard germination ratio is 30-90 % [10] [17]. 1000 grain weight of leek seed is 2.2-5.0 g
and seed yield is 40-80 kg da! in South Marmara Region [21].

The aim of this study was to characterise organic leek seed production by selected parameters of seed quality and yield in the South
Marmara Region where mainly fresh leek and seed production is realized in Turkey.

MATERIALS AND METHODS

Experiment was conducted in the organic field of Atatiirk Central Horticultural Research Institute in Yalova stated in south of
Marmara Region. The cultivar was used Inegdl 92 which is widespread and well adapted in this region. It is an open pollinated variety
and suitable for fresh consumption and processing industry. Fava bean (Vicia faba L.), Eresen-87 cv. was used as a green manure (GM)
plant, 20 kg da™'.

The soil analyses was done before sowing fava bean on 12 Nowember/2004, cut and mixed the soil at 25-40%flowering stage on
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13 April 2005 [1]. The soil samples were taken for determining soil structure from the experiment field before treatment of plant
nutrition. At the soil analysis, the following parameters were determined: pH, in water ratio 1:2,5 [3], EC was measured at the same
water ratio by the EC meter, the organic matter (OM) by the modifier Warkey-Black method [4], assailable P,O, by the Olsen method,
changeable K,0 and CaCO, by the [2] protocol. These analyses were done the Institute plant nutrition and soil laboratory and values
are given Table 1. The experiment was planned in Randomized Block Design with 4 replications. A parcel area was 8.25 m> Plant
density was 15 plant per m?. Three plant rows ordered at the parcel and the middle raw’s plants were used for measuring and tests.

The doses and quantity of the plant nutritions are at the Table 2. Inorganic N was treated as Ammonium Sulfate (AS) form before plant
transplantation and Ammonium Nitrate (AN) form after 45 days of transplantation. Inorganic P was treated Triple Super Phosphate
(TSP) form and Inorganic K was treated Potassium Sulfate (K,SO,) before the transplantation. Farmyard cattle (FC) was treated after
GM mixing in the soil on 12 May 2005. Seamoss (SM) and Biostimulant were treated after 20 days of transplantation and repeated
each after 20 days until seed maturity time. Humid acid was treated before transplantion in the soil.

Year pH OM (%) P O (ppm) K,O (ppm) CaCO, (%) EC (mmhoscm™)
2005 7.8 2.4 26.5 261.0 - 0.14

Table 1. Soil analyses results in the organic seed production of leek trials before plant nutrition treatments

OM: Organic matter, EC: Electrical conductivity

Treatments | Inorganic NPK FC N OMCJ SM,I BIO 2?10 HA N
(tons da™) (tons da™) (gda?) (ccdal) (kg da™)
AS 22,5kg da’!
AN 22,5 kg da*!
Doses TSP 15 kg da™! 4,5 3,6 70 20 10
K,SO,10 kg
da!

Table 2. The doses and quantity of the plant nutrition are at the trial (2005)

In the study, the seed to seed method was used [10]. The seeds were sown in the seedling in pasteurized soil by vapor on 10 June 2005.
Hand irrigated system was used and during the growing of leek seedlings, the foliage of young plants was cut twice for getting thick
and strong pseudostem before the transplantation to the field. The young plants were attacked by Thrips tabaci. Laser (Spinoza effected
substance) which is an organic certificated prepared was used for prevented carrying of trips to the field. Transplantation is done on
20 July 2005. Weed control was done manually.

The mature seeds harvest was done twice on 25 August and 1 September 2006 when mature umbels showed a third of open and

come out the seeds naturally. All drying processes of the harvested umbels were completed according to Turkish Organic Farming
Legislation [9]. Cleaning of seeds was done manually and carefully for protecting mixing of the treatments and replications seeds. Seed
yield parameters as seed yield (kg da™), 1000 grain weight (g) and seed number per seed 1 g were determined by ISTA specifications
[6]. Standard germination tests (NST) were done ISTA protocol [7]. Four replicates of 100 seeds were sown in petri dishes and kept

at 20°C for fifteen days. On the final day, normal and abnormal seedling were counted according to ISTA specifications [7] and were
expressed as a percentage. Controlled deterioration tests (CDT) were designated by ISTA specifications [5]. Two replicates of 1.0g
seed per treatment were adjust to 19% MC (moisture content) using the filter paper method heat sealed in aluminium foil packets,
and equilibrated at 10°C for 24 hours. Then seed samples were deteriorated in a water bath at 45°C for 24 hours. Following the ageing
period, seeds were germinated as standard germination test. Seed yield trials was done in Atatiirk Horticultural Research Institute
vegetable laboratory in Yalova and seed quality trials were realized in Aegean University Seed Technology Application and Research
Institute laboratory in [zmir. Statistical Analysis; ANOVA and Duncan’s multiple range test with a 95% confidence interval (P <0.05)
was used to compare the means of all treatments.

RESULTS

The seed yield was found changeable depend on treatments of plant nutritions (76.5-91.5 kg da™*), but the statistical differentiates

is not significant (Table 3). The highest yield was obtained from GM+NPK and the treatments GM+FC+BIO, GM+FC and GM

were followed it. The lowest seed yield was got from GM+HA (76.5 kg da™'). The statistical differentiates was not found significant
between plant nutrition on 1000 grain weight (3.2-3.3 g) and seed number per seed of 1 g (304.0-319.6) properties. Normal standard
germination rate was found between 85.12-91.31%. The highest NST rate was got GM+HA and the lowest GM+NPK (Table 3).
Abnormal standard germination rate was changed between 2.43-3.94% and total standard germination rate was 93.75-87.81% depend
on different plant nutrition treatments. Controlled deterioration test values were found between 76.8-85.83%. Seed moisture content
values were determined between 11.70-12.05%. The statistical differentiates was not found significant between seed quality parameters
(Table 3).
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Treatments GM Gl?é_'— GI\;I;}—SC+ ngdsil—\/l (I\;III\’/[IE GHI\;[; G(l)\g:+ CV (%)
Seed Yield (kg/da) 87.2 88.0 88.9 83.5 91.5 76.5 84.6 14.27
1000 seed weight (g) 32 3.3 33 33 33 32 32 3.54
S:;‘(i‘ ‘(‘)‘f“;‘;er per 319.6 3132 310.3 304.0 305.0 309.8 3124 2.75
Standard Normal 86.43 85.69 88.87 88.06 85.12 88.68 91.31 3.99
germination | Abnormal 3.00 3.94 3.19 2.69 2.75 2.75 2.43 40.56
(%) Total 89.31 89.62 92.06 90.75 87.81 91.43 93.75
Controlled | Normal 79.25 76.08 80.42 83.94 78.90 80.94 85.83 6.37
deterioration | Anormal 5.19 5.72 4.35 4.12 4.18 4.14 3.17 39.57
test (%) Toplam 84.43 81.81 84.77 88.06 83.08 85.08 89.00
Moisture content(%) 11.95 12.05 11.70 11.89 11.81 11.96 11.82 2.43

Table 3. Seed yield and quality properties values

DISCUSSION

Seed yield of all plant nutrition was determined between 76.5-91.5 kg da . The lowest seed yield was found GM+HA treatment but
this one also higher than average leek seed yield (50-90 kg da ') [16], similar to the result was taken in South Marmara region (70-80
kg da ') [21] and a little lower than (78.4 kg da *) [20] 1000 grain weight was found 3.2-3.3 g and slightly lower than those obtained
by [20]and higher than the results reported in Denmark in a organic seed production (2.7 g) [14]Seed number per seed 1 g property
was obtained 304.0-319.6. This value is slightly between limits of [22] (310-380) and lower than the limits of [10] (350-400). This mean
is that the per seed size was found bigger in this study (Table 3). The NSG values are higher than 75% [17] slightly higher 72.5-87.7%
[14], and slightly lower than 93.4% [20]. All values of normal controled deterioration were found higher than [17] and this is the
lowest limit for the original seed certificate system for leek [8]. The seed moisture content is very important for determining of seed
storage quality and the suitable seed moisture content is 10-12% before the storage [15]. Seed moisture content of all plant nutrition
treatment are between this limit without GM+FC that was found slightly higher (12.05%) than [15]. These all results were very
important for showing no differences seed yield and quality between organic and conversional agricultural conditions. Because of that
result, the Institute was firstly started organic certificated vegetable seed production in Turkey. From this point of view the results was
encouraged us for starting organic seed production program at 7 vegetable specieses and 13 varieties in the Institute and planned same
complicated research program on organic vegetable seed production.
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ABSTRACT

Local organic wastes can be used as media for transplant production. An experiment was carried out to investigate the possibility of
incorporating composted licorice root, palm leaf coir and cocopeat in different combinations with perlite and vermicompost plus
organic fertilizers for organic cucumber and tomato transplant production. Results were compared to commercial mix (80% peat
moss + 20% perlite) as control. Treatments had significant effects on germination percent and rate, height, stem thickness, number
of leaves, leaf area, aerial wet and dry weight, and concentration of N, P and K in aerial parts in cucumber as well as tomato except
for its germination percent. The most economical and best combination were obtained from palm leaf coir (60%) + perlite (20%) +
vermicompost (20%) plus organic fertilizers, according to the final transplant characteristics, concentration of N, P and K in aerial
parts, and stand establishment.

Keywords: Vegetable transplant, Palm coir, Organic waste, Tomato, Cucumber

INTRODUCTION

Organic agricultural wastes could be difficult to dispose if those are in big quantities. Proper management may help to solve this issue.
One of the best known methods is to compost and utilize them as media and soil amendments [1]. Organic vegetable production
involves using organic growing media, seed and transplant. Organically grown transplants required are rarely commercially available
and are usually produced on-farm from locally available, inexpensive substrates [3]. Proportion of each component in a mix may
affect the physical and chemical properties of media, seedling characteristics and stand establishment.

MATERIAL AND METHODS

In order to evaluate the possibility of using local organic wastes as organic vegetable transplant production media, an experiment was
carried out incorporated composted licorice root and palm leaf coir in different combinations with perlite and vermicompost plus
organic fertilizers for organic cucumber (Cucumis sativus cv. Khassib) and tomato (Lycopersicon esculentum cv. Thuraya) transplant
production (Table 1).

Table 1. Composition of media components (%) using different organic substrates.
vt | v | Pmiel [ Yemi T Comosd | peamas | Ok | el | commens
Al 20 - - - 80 - + Control
A2 20 80 - - - - -
A3 20 80 - - - + -
A4 20 70 10 - - - -
A5 20 70 10 - - + -
A6 20 60 20 - - - -
A7 20 60 20 - - + -
A8 20 70 - 10 - - -
A9 20 70 - 10 - + -
Al10 20 60 - 20 - - -
All 20 60 - 20 - + -
" Applied after two-leaf stage.
! SeaMagic (Ocean Seaweed Co. Canada) + Delphan Plus (Trade Corp. Spain) + Vitorg (Green Co. Italy)
2NPK (20:20:20) + Trace elements
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RESULTS AND DISCUSSIONS

According to results, leaf number, leaf area, aerial fresh and dry weight, and concentration of N, P and K in aerial parts in cucumber
and tomato transplants were significantly higher in A7 combination (palm leaf coir (60%) + perlite (20%) + vermicompost (20%) plus
organic fertilizers) than other organic media but not the control (Figure 1).

Cucumber leaf number

1 2 3 4 5 b T 8 g 0 M
Media (A)

Figure 1. Effect of media composition on cucumber transplant
leaf number (above) and fresh aerial weight (below).
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As previously shown [2], vermicompost may improve the quality of organic media mixture. It has been shown that 10-20%
vermicompost in a mix may support transplant nutritional requirements [4]. Since the A7 mixture has optimum C/N ratio, higher

soluble solids, total nitrogen, phosphorus and potassium than other combinations, more quality cucumber and tomato transplants are
produced.
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ABSTRACT

In Reunion Island, Tephritid Fruit Flies are the main pests of fruit and vegetable crops, causing severe yield losses in Organic Farming.
Instead of the curative approach to reducing existing populations, this study focused on an original technique of sanitation utilising a
tent-like structure called an “augmentorium” aimed at controlling Tephritid Fruit Flies. This structure sequesters adult flies emerging
from infested fruit while allowing the parasitoids to escape, via a net placed at the top of the structure. The study tested different net
mesh sizes in the lab in order to include the most effective one in an augmentorium prototype adapted to the conditions of Reunion
Island. The efficacy of the mesh finally retained in the tests (hole area 1.96 mm?), proved to be perfectly effective with 100% of
sequestration of adult flies (Ceratitis capitata, Bactrocera cucurbitae, Bactrocera zonata). In addition, 100% of the parasitoids (Fopius
arisanus and Psyttalia fletcheri) could escape from the mesh if they choose to do so. Organic farmers were enthusiastic about using

the augmentorium prototype. Implications for the use of augmentorium in Reunion Island are discussed.

Keywords: augmentorium, sanitation, pest management, organic farming, Tephritidae, Reunion Island

INTRODUCTION

Fruit Flies (Diptera, Tephritidae) are one of the most dangerous groups of pests of Agriculture around the world [1] [2] [3]. In
Reunion Island, they are the main pests of vegetable and fruit crops [4] [5]. Three species attack Cucurbitaceae: Bactrocera cucurbitae
(Coquillett, 1899), Dacus ciliatus Loew, 1862 and Dacus demmerezi Bezzi 1917). One is a pest of Solonaceae: Neoceratitis cyanescens
(Bezzi, 1923). Some attack fruits (mango, Citrus): Bactrocera zonata (Saunders, 1842), Ceratitis rosa (Karsch, 1887), Ceratitis capitata
(Wiedemann, 1824) and Bactrocera catoirii Guérin-Méneville, 1843.

In cucurbit crops, the damage from the flies can reach 100% of the yield [6] and chemical protection, which has been used now for a
few decades, is no longer effective [7]. Furthermore, chemical control has some collateral and negative effects on health, biodiversity
(particularly on natural enemies and pollinators) and the environment. For this reason, the two most important parasitoids of Fruit

Flies established in Reunion Island, Psyttalia fletcheri (Sylvestri) and Fopius arisanus (Sonan), currently have a limited impact [8] [9].

There is now a demand for sustainable pest management and the approach of agroecological crop protection looks relevant in
agroecosystems [10]. Based on three main components, sanitation, habitat management and biological control, agroecological
protection is convergent with the point of view of sustainability much sought-after in organic farming [11]. Preventive measures
against pests, such as prophylaxis, are welcome by organic farmers, especially because their spatial and temporal understanding is
larger than the field and longer than the growing cycle of the crop. It is accepted that each infested fruit thrown on the ground is a
source for the emergence of several tens of adult flies able then to infest the crop [12]. In this respect sanitation against Fruit Flies is
one of the key techniques considered for the management of their populations [7].

This preventive approach has been studied in Hawaii against fruit flies [13], especially in the last decade by the use of augmentorium
[14] [15] [16]. An augmentorium is a tent-like structure placed in a field. Farmers can regularly drop infested fruit into it. The aim of
the augmentorium is to sequester adult flies emerged from infested fruit while allowing the escape of parasitoids, via a net placed at
the top of the structure. To implement the technique of the augmentorium in Reunion Island, a first basic prototype was recently
designed [17].

In order to answer the current local demand from organic farmers, the aim of the present study was to measure the efficacy of the
mesh of different nets, which plays a key role, against different species of fruit flies (for sequestration) and for different species of
parasitoids (for release). This study is an original contribution to the knowledge of the efficacy of a new tool for sanitation available in
organic farming. This study could also be a first step towards implementing sustainable pest management based on preventive
protection in horticultural crops.
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MATERIALS AND METHODS

The experiments were conducted in Reunion Island in the first half of 2008 in the laboratory and with the facilities of CIRAD in
Saint-Pierre.

Technical selection of a net for the augmentorium

Preselection of the net. The dimension of the mesh of the net is one of the main keys for effectiveness of an augmentorium (i.e.
sequestration of flies and escape of parasitoids). Taking account of the availability of nets on the market in Reunion Island, three
types of nets were preselected for the size of the mesh. The net used in Hawaii was added as a standard in the experiment. The
characteristics are the followings:

- mesh # 1. Availibility: Store Mr Bricolage, Saint-Pierre (Reunion Island), manufacturer reference 170551, glass fiber covered with
PVC, sustainability index: 4, stated size 1 mm x 1.5 mm (grey);

- mesh # 2. Hawaiian standard mesh; availibility: Phifertex Wire Products Inc. (Tuscaloosa, Alabama); unknown manufacturer
reference; glass fiber covered with PVC, unknown sustainability index, stated size 1.2 mm x 1.3 mm (grey);

- mesh # 3. Availibility: Store Déco et Jardin, Saint-Pierre (Reunion Island), manufacturer reference 171512, polyethylene,
sustainability index: 2, stated size 1.9 mm x 1.9 mm (green);

- mesh # 4. Availibility: Store Mr Bricolage, Saint-Pierre (Reunion Island), manufacturer reference 174532, high-density polyethlene,
treated with anti-UV additives, sustainability index: 3, stated size 1.9 mm x 1.9 mm (green). Mesh # 2 and mesh # 4 have the same
stated size, but the mesh forms are different. Figure 1 shows pictures of the four mesh nets tested.

Figure 1. Different mesh sizes pre-selected for the experiment (scale: 1 graduation = 0.5 mm)

Measurement of the size of the mesh of the net. The mesh of the four types of nets was observed with a binocular microscope and was
photographed. The area of the mesh hole was measured by length and by width using Adobe Photoshop software (CS3 version).

Technical ranking of the net. The four types of mesh nets were compared using 5 technical indicators: dimension of mesh (area of the
mesh hole), rigidity of the mesh and mecanical resistance, availability of the mesh (facility to locally find and buy the net), cost of the
net, colour of the mesh (the colour can influence some biological parameters). The objective was to compare the 4 types of mesh
using these indicators. For each mesh, each indicator was marked on a scale from 1 (very bad), 2 (bad), 3 (average), 4 (good) to 5
(very good), using the Hawaiian mesh demonstrated to be effective there [15] [16] as the standard.

Biological material

Flies. Three species of Tephritidae (B. cucurbitae, C. capitata, B. zonata) reared in Cirad laboratories were used for experiments. The
two Bactrocera species were considered because they are the most dangerous species on vegetables and fruits respectively, C. capitata
because it is the smallest Tephritid species present in Reunion Island (i.e. if this fly cannot pass through the mesh, all the other species
of flies cannot also pass). Pupae of wild flies were collected in June 2000 from infested fruits. Adult flies obtained from these samples
were reared under controlled conditions: 25 + 2°C, 70 + 20% RH, and a photoperiod of 12:12 (L: D) h. They were given free access to
granulated sugar, enzymatic yeast hydrolysate (ICN Biomedicals, Aurora, OH) and water. Three times a week, for 1 h, fruit (different
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according to species of flies), were used as an oviposition substrate. The fruit were then placed in a plastic box (6 cm x 9 cm x 18 cm),
containing dehydrated potatoes. The plastic box was placed inside a larger plastic container (25 cm x 12 cm x 8 cm), the bottom of
which was covered with a layer of sand to allow pupation of mature larvae. The pupae were then collected, and, from the beginning of
emergence, adults were kept in 40 cm x 40 cm x 40 cm cages.

Parasitoids. Colonies of parasitoids (Psyttalia fletcheri and Fopius arisanus) were established in 2003 in the CIRAD Reunion
Entomology Laboratory from a batch of parasitized fruit fly pupae. Emerging adults were subsequently offered eggs of flies. The main
colony was reared in a 110 cm x 60 cm x 60 cm plastic screened cage at 25 + 2°C, 70 + 20% RH and a photoperiod of 12:12 (L: D) h.
The adults were given free access to water on a moistened sponge and to a mixture of honey/agar 15% (1:1). Both species of
parasitoids (P. fletcheri and F. arisanus) reared in Cirad laboratory were used for the experiments.

Efficacy of the mesh for sequestration or escape of insects

Experimental device: In the lab, boxes with a top were covered with the mesh to be used to test the effectiveness of the four mesh
types (figure 2). Each mesh box was placed in a larger cage in order to keep insects (flies and parasitoids) inside. Known numbers of
pupae (un-parasitized pupae or parasitized pupae) were placed inside the mesh boxes before the experiments and the numbers of
sequestrated or escaped insects were observed.

< 8 ; 1cfnm >
<< - > Mesh

Cover of the box

Meshed-bo
< > *
9cm

Figure 2. Mesh box used for efficacy assessment (fly sequestration, parasitoid escape)

Qualitative and preliminary tests. Two types of qualitative tests were performed before the quantitative tests. First, we wanted to

verify that adults of P. fletcheri (the biggest parasitoid of the two studied species) could escape out of the box, with the four types of
mesh. Two replications of this test were done and in each experiment, the number of P. fletcheri in the mesh box and the number of P.
fletcheri in the cage were counted. Secondly, we tested the desire, or not, of flies and of the parasitoids to exit from a box with a large
scale mesh covering (6 mm x 6 mm). Two replications were done with adults of each species of fly and parasitoid.

Quantitative tests on non-parasitized pupae of flies. For each fly species, four mesh boxes (one per type of mesh) were constructed.

The four mesh boxes were placed in the same larger cage. For B. cucurbitae and C. capitata, 50 pupae were placed in each mesh box
and there were two replications. For B. zonata, three replications were achieved, as there were more pupae available (100 for two
replications, 200 for the third one). For each species, the numbers of flies retained (dead or alive), and the number of non-emerged
pupae in the box were counted each day for three weeks. The number of flies which passed through the mesh could thus be calculated.

Quantitative tests on parasitized pupae of flies. Experiments were conducted on pupae of B. cucurbitae parasitized by P. fletcheri and
on pupae of B. zonata parasitized by F. arisanus. For each parasitoid/fly pair, four types of mesh boxes were tested (one per type of
mesh). Each mesh box was placed in a large separate cage. For each pair, three replications were achieved (two with 100 parasitized
pupae and one with 250). The total number of emerged parasitoids in the mesh box and the number of parasitoids which escaped
from the box were counted each day for three weeks.

Analysis and presentation of the results

The results for the technical mesh ranking, for the qualitative tests in the lab and for the quantitative efficacy of the mesh for
sequestration of the three species of flies, are presented in figures or tables and statistical tests undertaken.

For the tests concerning the escape rate of parasitoids out of the mesh boxes, we fitted a Generalized Linear Model with Probit as a
link function for each species of parasitoid (f'(p) = mesh + replication). A like hood ratio test, based on a Chi-squared test, was
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performed to identify the significant factors. A Tukey’s HSD test was then performed to find which mesh performances were
significantly different. All tests were done with R software (version 2.7.0, R Development Core Team, 2008, Vienna, Austria).

RESULTS
Technical comparison of the nets and their mesh

Table 1. Mesh sizes (measured using Adobe Photoshop software, CS3 version)

Mesh length (mm) width (mm) t:ﬁ:? of the diagonal e(\rrrie; (2))f the hole
1 1.6 1.4 2.0 2.24
2 1.3 1.2 1.7 1.56
3 2.0 2.0 1.5 2.25
4 2.5 1.4 1.4 1.96

Table 1 gives the measurements of length, width, length of diagonal and surface of the mesh of the four types of nets. Table 2 shows a
comparative analysis of technical and economic parameters for the 4 mesh types. For these parameters, the fourth net (rank 1)
represented the best compromise: available, cheap, size, good general quality.

Table 2. Technical and economic characteristics of the four tested nets and overall rank of interest. 1 (very bad), 2 (bad), 3 (average),
4 (good), 5 (very good)

Technical and economical characteristics mesh #1 mesh #2 mesh #3 mesh #4

size of the mesh 3 5 4 5
rigidity of the net 3 4 3 4
availability of the net 5 1 4 5
quality/cost ratio of the net 4 2 3 5
overall rank 2nd 4" 31 ™

Efficacy of the mesh for sequestrating flies

The qualitative tests showed that each species of fruit fly tested could escape out of the mesh box with large (6 mm x 6 mm) holes.
The results of the different quantitative tests of sequestration of the three species are presented in table 3. No statistical analysis of
these results has been done because the rate of sequestration was 100% in all cases. The four mesh types were equally effective in
sequestering B. cucurbitae and B. zonata, the most dangerous species in vegetable and fruit crops respectively. The perfect efficacy
obtained against C. capitata implies that the mesh nets are also effective against the other fruit fly species present on Reunion Island
(because C. capitata is the smallest one).
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Table 3. Number of pupae, flies emerged from pupae and non-escaped flies for each fly species, replication and mesh. The date
indicates the day when the pupae were placed in the box

Replication Mesh Date Number of pupae  Number of flies Number of flies Percentag§ of
per box emerged from pupae  non-escaped sequestration
Bactrocera cucurbitae
1 50 50 50 100
1 2 June 3™ 50 50 50 100
3 (2008) 50 48 48 100
4 50 50 50 100
1 50 50 50 100
, 2 June 3 50 49 49 100
3 (2008) 50 48 48 100
4 50 50 50 100
Ceratitis capitata
1 50 50 50 100
X 2 May 21° 50 45 45 100
3 (2008) 50 44 44 100
4 50 46 46 100
1 50 46 46 100
, 2 May 21° 50 50 50 100
3 (2008) 50 40 40 100
4 50 43 43 100
Bactrocera zonata
1 100 78 78 100
. 2 May 7% 100 76 76 100
3 (2008) 100 80 80 100
4 100 72 72 100
1 100 76 76 100
, 2 May 7* 100 74 74 100
3 (2008) 100 68 68 100
4 100 72 72 100
1 200 152 152 100
, 2 May 11* 200 176 176 100
3 (2008) 200 156 156 100
4 200 156 156 100

Efficacy of the mesh for releasing parasitoids
The eight qualitative tests done with P. fletcheri showed that if the parasitoids wanted to escape from one of the four types of mesh,
they could. However, in the second type of qualitative tests, we noticed that sometimes they stayed in the mesh box, even those with

large holes (figure 3).

Table 4 gives the quantitative results for the two species of parasitoid for each replication. The mean results are presented in figures 4
and 5.
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Table 4. Number of parasitized pupae, parasitoids emerged from parasitized pupae and escaped parasitoids for each parasitoid/fly
pair, replication and mesh. The date indicates the day the parasitized pupae were placed in the box

Number of pupae  Number of parasitoids Number of
- o e e Percentage of
Replication Mesh Date parasitized per emerged from parasitized parasitoids escape
box pupae escaped P
Psytallia fletcheri/ Bactrocera cucurbitae
1 100 47 12 25.6
) 2 May gnd 100 55 30 54.6
3 (2008) 100 24 18 75.0
4 100 59 39 66.1
1 100 48 8 16.7
) 2 May 7" 100 89 72 80.9
3 (2008) 100 90 48 53.3
4 100 91 65 71.4
1 250 190 136 71.6
, 2 June11® 250 190 103 54.2
3 (2008) 250 197 140 71.1
4 250 185 123 66.5
Fopius arisanus / Bactrocera zonata
1 100 3 3 100.0
) 2 May 7th 100 4 4 100.0
3 (2008) 100 2 2 100.0
4 100 2 2 100.0
1 100 14 12 85.7
s 2 May 7" 100 14 7 50.0
3 (2008) 100 19 18 94.7
4 100 15 15 100.0
1 250 30 29 96.7
, 2 May11% 250 17 16 94.1
3 (2008) 250 30 22 73.3
4 250 26 25 96.1

Figure 3. Adult of Psyttalia fletcheri at the bottom of the box seen through the 6 mm x 6 mm mesh
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Figure 4. Total results (3 replications) of the effect of the mesh size on P. fletcheri escape: (i) number of parasitoids emerged from
parasitized pupae of B. cucurbitae and (ii) number of escaped parasitoids. The percentage indicates the proportion between these two
numbers (ii)/(i)

93.2% 81.6% 97.6%

74.2%

Mumber of parasitoids

»
Mesh type

Fopius arisanus Bl paresiods emerged Yo parasized pupee

FATEE LG 8 SECARRD

Figure 5. Total results (2 replications) of the effect of the mesh size on F. arisanus escape: (i) number of parasitoids emerged from
parasitized pupae of B. zonata and (ii) number of escaped parasitoids. The percentage indicates the proportion between these two
numbers (ii)/(i)

Statistical results are presented in tables 5, 6 and 7. The first replication of the F. arisanus/B. zonata pair showed a very poor rate of
emergence of F. arisanus from the parasitized pupae of B. zonata (with a 100% escape) and was thus not taken into account in the
statistatical tests. The GLM (table 5) shows a significant effect of the mesh for both the two parasitoid/fly pairs and a significant effect
of replication for the P. fletcheri/B. cucurbitae pair.
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Table 5. Generalized Linear Model results (Probit function: f* (p) = mesh + replication) of the mesh efficacy on parasitoid escape (3
replications for P. fletcheri and 2 replications for F. arisanus). df 1 and df 2: degrees of freedom; df 1 = (p-1) for the replication factor
and (q-1) for the mesh factor; df 2 = (n-p) for the replication factor and (n-q-[p-1]) for the mesh factor with n = number of
observations, p = number of modalities for replication factor, ¢ = number of modalities for the mesh factor; ns: non significant; **:
difference at 1% (p < 0.01)

Psyttalia fletcheri Fopius arisanus
factor ioni ioni
number of a1 a2 p-value Signi number of a1 a2 p-value Signi
factors ficance factors ficance
replication 3 2 9 0.006 * 2 1 6 0.314 ns
mesh 4 3 6 0.003 et 4 3 3 0.008 bt

The Tukey’s test indicated the p-value and the significance for the mesh comparison, for the two pairs (table 6). Only three
comparisons show significant differences (mesh #1 and mesh #3, mesh #1 and mesh #4 for the P. fletcheri/B. cucurbitae pair; mesh #2
and mesh #4 for the F. arisanus/B. zonata pair). In these 3 cases, mesh #4 gives better results.

Table 6. Mesh comparison by a Tukey’s test for the efficacy on parasitoid escape. *: p < 0.05; **: p < 0.01

Comparison mesh to Psyttalia fletcheri Fopius arisanus

mesh p-value significance p-value significance
2-1 0.275 0.135

3-1 0.029 * 0.337

4-1 0.003 el 0.785

3-2 0.712 0.898

4-2 0.282 0.037 *

4-3 0.905 0.098

Finally the overall mesh efficacy differences are given in table 7 and the mesh types are classed by rank of efficacy.

Table 7. Mean results of the mesh efficacy on parasitoid escape, standard deviation and rank of the mesh types (3 replications for P.
fletcheri and 2 replications for F. arisanus). “a” means that the corresponding mesh is significatively more effective than the mesh
classed “b”

Psytallia fletcheri Fopius arisanus
Mesh
type mean o sd rank mean sd rank
escape % escape %
1 40.0 29.5 b 91.2 7.7 ab
2 63.2 15.3 ab 72.1 31.2 b
3 66.6 11.5 a 84.0 15.1 ab
4 68.0 3.0 a 98.1 2.7 a

To sum up, the results of all the tests (technical, sequestration of flies, escape of parasitoids) in these experiments led to the retention
of mesh #4, which systematically showed the best performance. This mesh has a hole size closest to that used in Hawaii.

DISCUSSION
Designing an augmentorium prototype including the retaining net

The study suggested that net with mesh #4 be included as a component in a prototype of augmentorium. It is only one component of
the augmentorium, but it is a key one. Indeed the characteristics of the mesh determine the efficacy of the technique.
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However the other components of the augmentorium are not less important than the net. They mostly have to be adapted to the
needs of the farmers in terms of cost and sustainability and to provide an environment adapted to the emergence of the parasitoids.
Allowing us to retain a net compatible for sequestration of flies and release of parasitoids present in the island, this study contributed
to design a prototype (figure 5), which is currently being tested by several organic farmers in Reunion Island.

roof

net with mesh #4

canvas covering

opening in which to
throw infested fruit

Figure 5. Augmentorium prototype designed in Reunion Island (see the net with mesh #4 on the top of the structure under the roof)
Towards the use of augmentoria in Reunion Island by organic farmers

In Reunion Island, recent collections of infested zucchini fruits in three locations between February and April 2009 indicated that
several hundred adult flies could emerge per kilogram of infested fruit (Jacquard, 2009, personal communication). In these conditions,
sanitation is important and this method of utilising damaged fruit appears to be relevant.

There are some other fruit fly sanitation methods available, such as tilling crop, burying fruit, bagging fruit, steeping fruit in water or
feeding culled fruit to animals [14]. In practice, for vegetable and fruit growers, the use of a specific tool such as the augmentorium,
placed in the field, is an important psychological argument to encourage them to really pick up the infested fruit which has dropped
to the ground. A prophylactic measure using augmentorium may thus become the technique of choice for implementing the
management of fly populations.

With experience, farmers may be able to integrate other techniques of crop protection, for example fly trap plants, sprays of adulticid
protein baits (using biological insecticides) on the trap plants, male annihilation technique using mass trapping with sexual
parapheromones, biological control and cultural practices, which are also relevant and effective when they are used together.

Augmentoria may also contribute to the management of other categories of pests in a global approach. To be effective, the
augmentorium technique has to be used at a large scale both in terms of time (several months or years) and space (farm, landscape)
with concerted practices by the farmers, who should use this sanitation technique integrated with other measures and especially with
areduction of chemical pesticide use.

Relevance of augmentorium for sustainable management of agroecosystems

We showed that the augmentorium can selectively release parasitoids. This technique may thus play a role to control populations of
flies using natural enemies. In this respect, the mesh of the net is a determining factor permitting escape of the parasitoids.

Furthermore, augmentoria can perhaps be considered for use in augmentative biological control, by regularly placing parasitized
pupae of flies in the augmentorium. Other techniques such as mass-hatching devices have been studied against other pests, in order
to produce beneficials, and these have proved to be interesting [18].

Finally, another possible use of the augmentorium would be to produce compost, mixing infested fruit and other components such as
vegetal residues, sugar cane stems, manure or litter of small animals. Currently studies are being carried out in this respect.

CONCLUSION

In conclusion, the study showed the efficacy of the retained mesh (hole area 1.96 mm?), both for the sequestration of fruit flies and for
the release of parasitoids. A prototype of an augmentorium has been designed using this net. Augmentoria can be considered as a
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recommended tool for sustainable protection against fruit flies, the major pests in Reunion Island. Finally, sanitation using
augmentorium may become a vital component of agroecological protection against fruit flies, and it may play a central role in
conservative biological control in Organic Agriculture for these fruit and vegetable species. It could be considered as a potential and
significant tool of biological control by releasing parasitoids and could also be used to produce compost. These three potential roles of
the augmentorium (sanitation, biological control, production of compost) gives to this technique a real relevance in agroecosystems
where optimal ecological functioning of the agroecosystem is favoured and it is particularly adapted to most organic farming systems.

For these reasons this technique has already been adopted by some organic farmers. The practice fits well with their mentality
(preventive crop protection without chemicals) and is compatible with the possibility of making compost using organic matter mixed
with infested fruit. It could be envisaged that this “organic farming technique” could be adapted not only to the framework of the
conventional agriculture, contributing to the replacement of pesticides, but also in fruit and vegetable gardens for citizens in towns
and villages.

Further research is needed to demonstrate that the additive release of parasitoids from augmentoria into the farm can have
measurable effects in the percentage of fruit fly infested fruit and to explore in detail these three ways in which potential benefits can
be obtained and finally to propose to farmers an improved prototype of the augmentorium
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ABSTRACT

Organic production within the EU is defined the Regulation, which recently replaced the old 2092/91.Although Macedonia is not

yet a member of the European Union, Technology for organic production of soybeans is harmonized according to the requirements

of the EEC. This paper detailed how the techniques and principles of organic production of soybeans, as it can be implemented in
production conditions in different agroecosystems conditions in Macedonia. The yields from the soybean grain which can be obtained
in Macedonia through organic production, depending on conditions and methods of production from 1000 to 2500 kg/ha. This
technology of agricultural production is based on the results of scientific research, knowledge and practical realization within the
scientific and practical experiences. The data referred to in this paper, except from existing research and experience in the field of
soybean breeding conducted with us, and are supported by data from foreign literature and results from this area.

Keywords: organic, soybean, production, yields, principles, technology

INTRODUCTION

According to the old Chinese literature, the first written information about soybean can be found in the book Materia medica from
the tsar Sheng Nung from 2838 B.C. [11]. According to the written data of [1], soybean as agricultural crops is growing in China since
6-7 thousands years ago [3] [10]. The soybean together with the rice, wheat, barley and millet, was one of the five most important
crops for the Chinese civilization. Development of the marine traffic in the 18" century, soybean has been spread to Europe and
America. In Europe, for the first time, a German botanic Engelbert Kaempfer has spoken about it. After his trip to Japan, he wrote

the book ,,Amoenitatum exoticarum®. The book is published in 1712 and contains detailed description of the plants and recipes for
preparation of different drinks and food [3] [5]. Charles Linne in 1737, in the book ,,Hortus Califfortianus® is mentioning soybean

as Phaseolus max, and in 1753 in his famoust masterpiece ,,Species Plantarum* is describing soybean under the name Dolichos soja.
Konrad Moench is naming it as, while Maksimovi¢ in 1873 is giving the name Glycine hispida. Today worldwide the name Glycine
max (L.) Merrill is accepted, recognized by Ricker and Morse in 1948 [citation in 6].

According to USDA [15], the world production of soybean is continuously increasing. Today the biggest soybean producer is

USA with 38% and 86.8 millions tones from the total world production (228.4 millions tones) in 2006. The soybean as crop for oil
production is leading as compared to the other oilseed crops with participation of 57% from the total plant oil production. Also, the
soybean is culture with number 1 world consumption of protein food with participation of 68%.

The soybean is extremely important in human nutrition because of the special chemical composition of the grain as it contains
approximately 30-50% proteins and 18-24% oil, depending of the variety and cultivation conditions. The commercial varieties
averagely contain up to 40% proteins and 20-22% oils, 34% carbohydrates and about 5% mineral elements: potassium (K), phosphorus
(P), sulfur (S), calcium (Ca), iron (F), magnesium (Mg) 1 sodium (Na). Also, the grain is rich with vitamins: A, B-complex, D, E and
K. The proteins are rich in essential aminoacids, especially with lysine and methionine. These aminoacids are the most similar with the
animal proteins, thus they have high biological value [8].

The soybean is commonly used as fodder, but in the last two decades more and more different products for human nutrition are
spreading, as: cheese tofu, soybean milk, burgers, sausages, bread, different types of sweets and other products [16].

The possibility for acquiring medical and diet products from soybean for human consumption made soybean to be very attractive
for organic production. Soybean is very important in the crop rotation because the plants are naturally enriching the soil with
nitrogen that is stays available for the next crop. The particularity of soybean regarding nitrogen as compared to other cultures is in
the ability through symbiosis with noodle bacteria to secure major part of this element. Because of this characteristic, the soybean is
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very favourable culture for organic production, where the application of chemical fertilizers is unacceptable. The soybean is utilizing
soil nitrogen only in the period of phase VE (emerging) to the period of noodle formation at the root hairs, which is according to
many authors the period of the first two to three weeks after the emerging. After it the greatest part of the needs is utilised from

the atmospheric nitrogen. In conclusion the needs of nitrogen fertilization are very small and necessary only in the first month of
vegetation when the plants are small and the utilization is low, if symbiotic nitrogen fixation is provided. The soybean with symbiotic
nitrogen fixation can fixate important quantity of nitrogen as up to 40-50 kg/ha [12]. Increasing the number of organic farms and
debating for increase of energy prices, these “free of charge” natural ways of fertilization are coming back to the research centre of
many scientists and organic farmers.

The aim of soybean yield utilization (green grain, mature grain, raw material for human nutrition, raw material for fodder, green
manure etc) is of main importance for making the decision for soybean organic production. The previous conditionally depends on
agriecological characteristics of the area where soybean cultivation is planned, irrigation possibilities, location and size of agricultural
plots, agricultural mechanization etc [9].

MATERIAL AND METHODS
Climatic conditions

The mean monthly temperatures for the location Ovche Pole differ for 2006 and 2007 (Figure 1 and 2). For all months in 2007 the
temperature was higher or equal with those in 2006. Mean annual temperature was also differing, for 2007 is 13.02°C, while for 2006 is
11.54°C. During the vegetation period (May — September) the values of mean monthly temperatures were higher in 2007 as compared
to 2006. The analyses of precipitations show that great differences exist in the two research years for the location Ovche Pole (Figure

1 and 2). In the second year, 2007, the precipitations were two times higher (457 mm) as compared to 2006 (185.9 mm). However, in
the critical vegetation period for soybean (flowering, pod formation) in July 2007 there is no rainfall. From the clime diagram (Figure
1) it is clear that the period from July to November is arid for the location Ovche Pole.
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Figure 1. Walter clime diagram for Ovche Pole, 2006.
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Figure 2. Walter clime diagram for Ovche Pole, 2007.
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The mean monthly temperatures for the location Strumica differ in 2006 and 2007 similar as at the first location (Figure 3 and
Figure 4). The values of mean monthly temperatures in 2007 are higher almost for all months, as in the vegetation periods. Mean
annual temperature values are also different. In 2007 it is 12.8°C, while in 2006 was 14.1°C. In July 2007, maximum mean monthly
temperature of 28°C is noted. At the location Strumica, the analysis of monthly precipitation shows higher values (623.9 mm) as
compared to 2007 (537.4 mm). Nevertheless, these differences are not as extreme as it is for location Ovche Pole. As at the first
location, the most critical month regarding the rainfall in 2007 is July (0.3 mm).
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Figure 3. Walter clime diagram for Strumica, 2006.
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Figure 4. Walter clime diagram for Strumica, 2007.

If an experiment is conducted for one year and at one location the results will not be reliable and significant. Conducting experiments
for more years and location is of highly importance for evaluation and breeding of varieties with wide adaptability [7]. Grain yield

is the most important quantitative characteristic in soybean production (Glycine max (L.) Merrill) which depends of the genetic
potential and the environmental conditions of growing [14]. Each environment is specific because there is specific action of
predictable and unpredictable factors [citation in 13]. The field experiments are conducted on the trial fields that have been passed the
organic conversion period at Faculty of Agriculture in Strumica and Poledelstvo, Erdzelija (Ovche Pole). The trial fields at both of the
locations were under irrigation system. The sowing was performed in the beginning of May 2006 and 2007, at the both locations. The
experiment design is randomized block system with basic trial field of 12.5 m? The 6 tested varieties are in 00/0, I and II maturation
group in two agriecological different regions in Republic of Macedonia (Ovche Pole and Strumica). In Ovche Pole the trial field was
at 230 m altitude, soil type smolnica and two years wheat as pre-cropping culture. In Strumica the soil is mild carbonate with low acid
pH reaction.

Two basic factors are analysed, the first one is different soybean varieties and the second is different agriecological regions for growing
(Ovche Pole and Strumica). The basic and before sowing plowing were standard, on time and in the same manner during the two
experimental years, at the both regions.

The sowing was performed manually, where the distance between rows was 50 cm and 5 cm within the row, i.e. 400.000 plants per



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

hectare. Before sowing, the seeds of all used varieties were inoculated with biological concoction prepared from nitrogen fixation
bacteria (Bradyrhizobium japonicum spp.). The following soybean varieties were examined:

(1) Hindenka - is the first Macedonian soybean variety, recognized by the State Committee for varieties in 2004, I maturation group,
135 to 140 days vegetation length

(2) Pela - is the second Macedonian soybean variety, recognized by the State Committee for varieties in 2004, 00/0 maturation group,
90 to 100 days vegetation length

(3) Daniela 97 - Bulgarian variety, I maturation group, 125 to 135 days vegetation length
(4) Pavlicheni 121 - Bulgarian variety, 125 to 135 days vegetation length

(5) ZPS015 - Serbian variety, 0/I maturation group, 115 to 125 days vegetation length
(6) Delta — Canadian variety, maturation group 0/, 120 to 125 days vegetation length

During the vegetation, 2 manual cultivations between rows were performed, the first one in phase (V- V,), developed simple

leaves, and one to two pairs triple leaves, and the second one in the phase (R ) beginning of flowering. The first furrow irrigation

(50 1I/m?) was conducted in the phase (R,), beginning of pod formation, (different calendar schedule for varieties from different
maturation group), and the second irrigation with the same irrigation norm at the phase (R.- R,), beginning of seed formation and
their development. In the period between two irrigations the plants are foliar fertilized with biological liquid fertilizer based on
dissolved humus from Californian Red Worms (Lumbricus rubellus), — Bioflor [18]. There were no any pathogens and pests during
the vegetation period of soybean crop during the two years of cultivation. The harvest was conducted manually in the phase (Ry), full
maturation which is different for different varieties that belong in different maturation groups. After the harvest, the yield (kg/ha)
and grain quality characteristics were analysed. Grain quality was determined on average grain sample in laboratory. Protein content
in the grains was determined according to Kjeldhal method, while the oil content according to method of extracted oils with Sokslet
apparatus. All data were statistically analysed according to the method of variance analysis (ANOVA) and LSD test for evaluation of
significant differences. As indicators of variability of tested characteristics for repetitions, locations and years, the following parameters

were calculated: average value ( X), average value error (S X ), standard deviation (S ).

RESULTS AND DISCUSSION

Grain yield is the most important characteristic in soybean breeding (Glycine max (L.) Merrill), which depends on the genetic
potential and the environmental conditions of soybean growing [14]. The organic cultivation is often followed with stresses; the
difference in yield from different genotypes is depending not only on genetic components but also on different abilities for their
replenishment [2].

Table 1. Soybean grain yield in kg/ha from 6 tasted varieties at two locations for two years according to organic production criteria.

Resi Variety
egion
8 Ilindenka Pela Daniela 97 Pavlicheni 121 | ZPS 015 Delta Average
2006 2840 1260 2500 1690 1540 1710 1890
Ovche pole
2007 1752 580 1510 610 935 1070 1076
. 2006 3100 1490 2830 2570 2430 2760 2530
Strumica
2007 2270 670 1690 1980 1650 1540 1633
Average 2490 1000 2132 1712 1639 1770 1782

The results presented in Table 1 show that average yield for all the varieties grown in conditions of organic cultivation for two years
is 1782 kg/ha. The yield for all genotypes is showing higher values for 2006, location Strumica as compared to 2007 for the location
Ovche Pole. The highest yield is obtained from the variety Ilindenka (3100 kg/ha) in the first year in Strumica, and the lowest yield is
for the variety Pela (580 kg/ha) in the second year in Ovche Pole.
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Genotype Year Location x Sx S CV(%)
2006 Ovche Pole 138.35 1.56 15.80 11.42
Hindenka Strumica 164.65 1.96 19.75 11.99
2007 Ovche Pole 133.59 1.70 17.21 12.88
Strumica 143.91 1.67 16.84 11.70
2006 Ovche Pole 149.35 2.04 20.63 13.81
Pela Strumica 151.99 1.95 19.72 12.98
2007 Ovche Pole 115.70 1.63 16.43 14.20
Strumica 158.17 2.45 24.72 15.63
2006 Ovche Pole 170.35 2.01 20.28 11.91
Daniela 97 Strumica 166.55 2.04 20.62 12.38
2007 Ovche Pole 126.87 1.59 16.02 12.62
Strumica 180.58 1.63 16.47 9.12
2006 Ovche }.)Ole 110.68 1.48 14.92 13.48
Pavlicheni 121 Strumica 114.04 1.10 11.07 9.71
2007 QOvche Pole 82.32 0.84 8.53 10.36
Strumica 114.17 1.62 16.32 14.29
2006 QOvche Pole 148.71 1.78 17.98 12.09
ZPS015 Strumica 172.34 2.63 26.55 15.40
2007 QOvche Pole 113.29 2.48 25.03 22.09
2006 Ovche l?ole 168.40 2.57 25.96 15.42
Delta Strumica 166.46 1.86 18.78 11.28
2007 Ovche Pole 131.20 1.93 19.47 14.84
Strumica 148.21 1.89 19.11 12.89

Table 2. Average values and indicators for genotypes variability for 1000 grains weight for two years and two locations.

Although 1000 grains weight is depending mostly on genetic characteristics of the variety, it is also dependent on environmental
conditions, mostly climatic. Absolute grains weight is determined by the speed and the duration of irrigation. The smaller grains are
placed at the terminal pat of the plant because the period for irrigation is relatively short [2]. The highest value for 1000 grains weight
is for the variety Daniela 97 (180.58 g) in 2007, location Strumica, and the lowest value is for variety Pavlicheni 121 (82.32 g) in 2007,
location Ovche Pole (Table 2). The variability coefficient is in the range of 9.12% for variety Daniela 97 which in the same time showed
the highest 1000 grains weight in 2007 in Strumica, to 5.63% for variety Pela in Strumica in 2007. It is well known that the strong
interaction genotype — environment has strong influence on expression on qualitative characteristics. The temperature during soybean
growing is strong factor influencing the protein and oil content in soybean grains [citation in 18]. Usually, protein and oil content are
inverse variation to temperature changes, e.g. temperature raise increase oil content in grains and decrease protein content [17]. The
protein content is very variable characteristic (Table 3).

Genotype Year Location Protein Qil

2006 Ovche I_’ole 29.71 22.86

Strumica 34.51 21.79

Ilindenka 2007 Ovche Pole 27.04 23.16

Strumica 28.6 20.49

Average 29.97 22.07

Ovche Pole 35.67 22.27

2006 Strumica 32.1 24.15

Pela 2007 Ovche Pole 36.31 25.74

Strumica 36.5 20.62

Average 35.15 23.19

Ovche Pole 31.09 22.67

2006 Strumica 32.05 22.05

Daniela 97 2007 Ovche Pole 21.97 26.84

Strumica 29.01 23.00

Average 28.53 23.64

Ovche Pole 33.63 20.97

2006 Strumica 32.46 22.68

Pavlicheni 121 2007 Ovche Pole 25.3 24.95

Strumica 32.46 22.05

Average 30.96 22.66

Ovche Pole 32.9 21.80

2006 Strumica 34.99 21.56

ZPS015 2007 Ovche Pole 24.99 25.24

Strumica 31.91 21.80

Average 31.20 22.60

Ovche Pole 35.88 20.33

2006 Strumica 33.19 22.50

Delta 2007 Ovche Pole 28.69 23.86
Strumica 35.67 19.47 LSDO o 2.25 1.10
Average 32.46 21.54 1SD. 3.05 1.49

0,01

Table 3. Average values of protein and oil content in grains of different genotypes at two locations and two years.
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The lowest and minimal protein content showed variety Pela (36.5%) in the first year 2006 in Strumica, and the lowest percent of
proteins showed variety Daniela 97 (21.97%) in the second year 2007 in Ovche Pole. The highest average value of protein content,
on average basis for all variants has variety Pela (35.15%), followed by the varieties Delta (32,46%), ZPS015 (31.20%), Pavlicheni 121
(30.96%), Ilindenka (29.97%) and Daniela 97 (28.53%).

CONCLUSIONS

From the conducted experiment on organic production of soybean in two different agriecological locations and during two
experimental years, the following conclusions can be drawn:

o The average yield of soybean from the cultivated varieties during two years and at two locations is 1782 kg/h. Taking in account that
the price of soybean grain as row material for organic products is higher, the gained yield indicates economic justification of organic
production of soybean.

o The highest average yield is gained from the variety with the longest vegetation period (Ilindenka, 140 days), while the lowest yield
is gained from the variety with the shortest vegetation period (Pela, 90 days).

o The highest average protein and oils content is observed in the variety with the shortest vegetation period (Pela). The low grain yield
of this variety is compensated with very high quality of grains from nutrition aspect.

« Because of extreme low precipitations in July 2007 at the both locations, the grain yield is 40% lower as compared to 2006 for all the
varieties under the experiment.

o According to the results of the experiment, the location Strumica showed higher average yield from all the varieties than the
location Ovche Pole and it is more suitable for organic production of soybeans.

REFERENCES
[1] Enken, V.B. Soja. Selskogiz, Moskva, 1959.

[2] Frederic, J.R. & Hesketh, J.D. Genetic improvement in soybean: Physiological Attributes. In: Genetic improvement of field crops. Slafer, G.A. (ed.) Marcel Dekker, Inc., New York, Basel, Hong Kong.,
1994, pp. 237 - 276.

[3] Gutschy, Lj. Soja i njezino znacenje u narodnom gospodarstvu, poljoprivredi i prehrani. Tehnicka knjiga, Zagreb, 1950.

[4] Holmberg, S.A. (1973) : Soybeans for cool temperature climates. Agric.Hort. Gent, 1973. 31, 1-20.

[5] Hymowitz, T. Soybeans: The Success Story. Proceedings of the First National symposium, New crops: Research, Development, Economics. Indianapolis, Indiana, 1988, 159-163.

[6] Hymowitz, T. & Singh, R.J. Taxonomy and speciation. In J.R. Wilcox (ed.) Soybeans: Inprovement, Production and Uses, Agronomy, Monography 16, Madison, Wisconsin, USA, 1987, 23-48.
[7] Khan, M.A. Soybean breeding strategy for Pakistan: Genotype x Environment interaction and stability for soybean yield. PhD Dissertation, Michigan State University, 2002.

[8] Mihajlov, A.Lj. Productive and quality characteristics of soybean producing in Ovce Pole. Ph.D. Thesis, Faculty of Agriculture, Skopje, 2002.

[9] Mihajlov Lj. Organic production of soybeans. Ministry of Agriculture, Forestry and Water Management, Stip, 2009, 1-61.

[10] Morse, W.J. (1950): History of soybean production. In: Markley K.S. (ed). Soybeans and soybean production, I. Interscience Publishers Inc., New York, 1950, 3-59.

[11] Morse, WJJ., Cartter, J.L., Williams, L.E. Soybeans: culture and varieties. U.S. Dep. Agric. Farmers’ Bull. No. 1520, 1949, 1-38.

[12] Nenadi¢, N., Mari¢, M., Plazini¢, V., Stiki¢, R., Peki¢, S., Bozi¢, D., Simova-Tosi¢, D., Togi¢, M., Simi¢, D., Vrbaski, Z. Soja, proizvodnja i prerada. Poljoprivredni fakultet Beograd, INR - Uljarice,
Beograd, 1995.

[13] Sudari¢ A., Vratari¢ M., Duvnjak T., Klari¢ J. (2003): Fenotipska stabilnost uroda zrna nekoliko Os-kultivara soje. Poljoprivreda. 2009, 9(2), 5-12.

[14] Sudari¢, A. & Vratari¢ M. (2002): Variability and interrelationships of grain quantity andquality characteristics in soybean. Bodenkultur (0006-5471), 2002, 53, 3, 131-136.
[15] USDA, www.usda.gov

[16] Vratari¢, M. & Sudari¢ A. Soja. Poljoprivredni institut Osijek, 2000.

[17] Wilson, R.E. Seed Composition. In: Soybeans: Improvement, Production, and Uses. Third edition. ASA, CSSA, SSSA, 2004.

[18] Bioflor, www.bioflor.com.mk

160



INTERNATIONAL CONFERENCE ON ORGANIC AGRICULTURE
IN SCOPE OF ENVIRONMENTAL PROBLEMS 03-07 FEBRUARY 2010 IN FAMAGUSTA

ECOLOGICAL FOOTPRINT OF OIL PUMPKIN AND FALSE FLAX
PRODUCTION - THE CASE FOR ORGANIC AND BIODYNAMIC FARMING

Matjaz Turinek, Maja Turinek, Silva Grobelnik Mlakar, Franc Bavec, Martina Bavec*

University of Maribor, Faculty of Agriculture and Life Sciences, Pivola 10, 2311 Hoce, Slovenia - martina.bavec@uni-mb.si

ABSTRACT

Rising energy prices and climate change intensified the search for alternative farming systems where the environmental impact and
energy consumption per unit will be lowered. A long-term field trial, started in 2007 at the University of Maribor, focuses on food
quality and the ecological footprint of conventional (CON), integrated (INT), organic (ORG) and biodynamic (BD) farming systems.
Gained data has been evaluated and interpreted using the SPIonExcel tool. Results from the first year show a significantly lower
ecological footprint of both, ORG and BD, systems in production of oil pumpkins (Cucurbita pepo var. Styriaca L.) and false flax
(Camelina sativa L.), mainly due to non-use of external production factors, like mineral fertilizers and pesticides. When yields are
added to the equation, the ORG and BD systems emerge as more environmentally friendly per unit of produced crop as well. Thus,
ORG and BD farming systems present viable alternatives for reducing the impact of agriculture on climate change, while ensuring a
more sustainable food security. However, an obvious room for improvement exists in the area of the ecological footprint of machinery
use in all systems studied.

Keywords: organic agriculture, biodynamic agriculture, ecological footprint, farming system comparison

INTRODUCTION

Indicators and/or tools for evaluating sustainable development have to be chosen very carefully; regarding the method, which

best suits the needs, set goals and expected results[1]. Ecological footprint (EF)[2] tries to summarize the biologically productive
area, which is needed to produce yearly flows of materials spent by the population of a certain region (city, state, world) with all
accompanying waste in the form of emissions (especially CO,) and the area needed for building infrastructure. This is compared to
the area available to a certain population or individual, called the biocapacity [3]. Data for the EF is usually excerpted from statistical
databases