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DETACHED TOMATO FRUITS GROWN ON VARIOUS SUCROSE
SOLUTIONS AND COMPARISON WITH FRUIT GROWN ON PLANT
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1UR1115 Plantes et Systemes de culture Horticoles, INRA, 84914 Avignon CEDEX 9, France 2UMR A408 Sécurité et Qualité des Produits
d’origine Végétale, Université d’Avignon , 33 rue Louis Pasteur, 84000 Avignon CEDEX 1

Introduction

In order to better understand the fruit growth mechanisms, effects of sucrose concentration and osmotic pressure of the solution
entering the fruit, on parameters of several important fruit growth processes, were studied in vitro and some comparisons with the
in planta fruit were made.

Materials and methods

Diameter is measured
every two days

Phytotron 20 / 25<C night / day

Tomato plant m

o MS medium
10 combinations: sucrose concentrations : 0 to 32%
grown under-glass 5 — 10 dap 10 mn PEG or mannitol concentrations
old fruits
730 30
Results .

N
&

In vitro, a fraction of the fruits did not grow, likely
due to contaminations. In healthy fruits:
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- cell number increased with sucrose concentration
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was in the middle of this range (Fig. 1), oo | ToT e ke e 0N e . = : Fig. 3
- the volume of one pericarp cell increased with 0 o
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when PEG was added. In the in planta fruit, this
volume was much higher (Fig. 2). Also fruit diameter
increased with sucrose concentration up to 4 - 8%
and decreased at higher concentration or when .
mannitol or PEG was added (Figs. 3 and 4). Fruit Fig. 2|~
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the solution was close to — 2.5 MPa (Fig. 5), which ° G
coincides with the value predicted by a model of 1 ! —e—vithout mannto and without PEG

water import in fruitd, The in planta fruit was much 1 i§§§§ z o arree | |
larger than the in vitro fruit (Fig. 3). u L mmmpeg o s 0 15 2 2
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- dry matter content and Brix increased with sucrose
concentration (Figs. 6 and 7). At 8% sucrose
concentration they were close to those of in planta
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fruit and changed similarly over growth period, o E
- fruits ripened at 35-40 daa, like in planta (Fig. 8). . 3° Nl
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Discussion - conclusion g, 4 .
Despite fruit and cell expansions were strongly @, ’
lowered in vitro, as generally observed in in vitro S % 05 10 15 20 25 a0
Q Q ) Estimated osmotic pressure (MPa) of the medium att  he
culture of organsP, there were many similarities : P antortme
betWeen fI‘UIt groWn On the plant and |n VIth Estimated number of days after anthesis

Therefore, the experiences suggested that increased sucrose concentration may increase
carbon supply, cell division and fruit and cell expansions, but that very high concentration
may decrease these expansions through osmotic potential. Others negative effects of|
sucrose on tissues in vitro have been suspectedt. These experiments indicate that in vitro

cell division and expansion.
(a) Geelen et al. 1987. Journal of Plant Physiology130: 343-349; (b) Bussiéres P. 1994. Annals of Botany 73: 75-82; ( ¢) Warren Wilson 1994. Annals of Botany 73: 65-73



