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> YAM - A vital root crop for the intertropical world

* Ranks 4th among the root crops (metric tons produced)

* Dietary, medicinal and cultural importance, especially in west
Africa (> 95% of the worldwide production)

(FAO / https://ourworldindata.org, 2021)
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https://ourworldindata.org/

> YAM-The f/rst food crop in Guadeloupe

Dioscorea alata D. cayenensis

L S,
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YAM — Constraints to the production

Only 20-40% of the yield potential is attained:
* high requirements in soil nutrients
* competition with itself and weeds
* pests and pathogens... Bl viruses

ICTV recognizes 25 virus species worldwide

In Guadeloupe, 9 viruses reported in yam:

e assigned genera:
Ampelovirus, Badnavirus, Banmivirus, Cucumovirus, Macluravirus,
Potexvirus, Potyvirus, Sadwavirus, Velarivirus

* unassigned genus of Betaflexiviridae

|II

Since the advent of HTS technologies, “novel” viruses keep
surfacing and being characterized at the genomic level

Much less is known about impact and epidemiology...
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> Epidemiology of yam viruses in Guadeloupe
Methods

2019

* 18 plots surveyed (records on what
yams were grown, cropping
practices, environment)

[Sans Fenétre| /[Le Petit Portland|

Grande-Terre

J[Saint Guillaume] %

Desbonnes

(La Moisse]  [Belle Plaine]

>
Belle Riviére

* 780 yam leaf samples collected
(6 yam species, 15 cultivars)

hl * 46 weed leaf samples collected
2020
Marie- Galante
* 2plots
* 117 samples of D. alata collected
5P Trianen~{Valentin] (1 yam species, 7 cultivars)
N 20 an S * 80 weed leaf samples collected
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> Epidemiological survey in Guadeloupe

100+
751

Prevalence (%)
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Results: prevalence of viruses in yams
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2019
Dioscorea alata Dioscorea bulbifera Dioscorea cayenensis
n =604 n=16 n=26
Dioscorea esculenta Dioscorea rotundata Dioscorea trifida
n=231 n=87 n=16
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2020
Dioscorea alata
1001 n=116
751
50+
25+
ofim B I ‘m B

YMMY

YMV

Yav1

CoV1

DMaV
macluraviruses
potexviruses
badnaviruses




> Epidemiological survey in Guadeloupe

Results: mixed infections
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> Epidemiological survey in Guadeloupe

Results: yam macluraviruses in Guadeloupe

. - Ori9¥YCNVDa (OP131419) @
Guadeloupe:
® Belle Riviere .
o Grand Basen Pli21YCNVDa (OP131421) ®
® Le petit Portland
® Trinité StV31YCNVDa (OP131422) ®
Other countries: Kab167YCNVDa (OP131417) @
Nigeria
¢ India Pac31YCNVDa (OP131420) ®
China
f"‘; L ESTYCNVDa (HO825438)
Kab121YCNVDa (OP131414) ®
96/95 YCNV
Kab162YCNVDa (OP131416) ®
Kab161YCNVDa (OP131415) ®
Kab179YCNVDa (OP131418) ®
98/99 93
/88 | GrC1YCNVDr (OP131412) @
GrC6YCNVDr (OP131413) @
YCNV-Kerala (MH341583) @
YCNV-YJish (MG755240) i
98199 YCMV-YS (KT724961)
CYNMV-PES3 (AB710145)
0.2
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Epidemiological survey in Guadeloupe

Results: yam viruses in weeds

© Guadeloupe

CR1YMMVDt (OP353606)

Costa Rica 97/92|  CRZYMMVDt-1 (OP353607)
@ Brazil 93/90
. CR2YMMVDt-2 (OP353608)
awall
India CR2YMMVDt-3 (OP353609)
® Togo
o Guinea YMMV-CR1 (AF548499)
® Cote d'lvoire YMMV-Brazil (JX470965) @
® Japan
 YMM\V-India4Da (HQ231894)
I AindicaYMMV (OP353605) m
76/89
CretusaYMMV (OP353610) m .
YMMV = ?
SlatifoliaYMMV (OP353613) m Weeds = reservoirs:
o763 77 |CviscosaYMMV (OP353611) ™
81 yMMV-Guad2 (AF548501) @
YMMV-Togo1 (AF548514) @
YMMV-Guad4 (AF548503) @
6386 |—YMMV—DaGui1 (AJ305467) @
YMMV-DaTog3 (AJ305461) @
_|CR3YMMVDa (OP561793)
®1lKab71YMMVDa (OP353612) ®
/;/ (50%) TGwadE2 (AY821494)®
83/86
/;/ (50%) DMV-FL (MH206616)®
JYMV-mild (AB027007) ®
| /A (50%) YMV-lvory-Coast (U42596) @
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Epidemiological survey in Guadeloupe

Results: yam viruses in weeds

CR1YMMVDt (OP353606)
© Guadeloupe
Costa Rica g7/92| { CRZYMMVDt-1 (OP353607)
@ Brazil 93/90
® Howai CR2YMMVDt-2 (OP353608)
awall
India CR2YMMVDt-3 (OP353609)
® Togo |
o Guinea L YMMV-CR1 (AF548499)
® Cote d'lvoire YMMV-Brazil (JX470965) @
® Japan
YMMV-India4Da (HQ231894)
i AindicaYMMV (OP353605) B
CretusaYMMV (OP353610) m YMMV
SlatifoliaYMMV (OP353613) m
CviscosaYMMV (OP353611) m
811y MMV-Guad2 (AF548501) ®
YMMV-Togo1 (AF548514) @
YMMV-Guadé4 (AF548503) @
83786 |—YMMV—DaGui1 (AJ305467) ®
YMMV-DaTog3 (AJ305461) @
CR3YMMVDa (OP561793)
9K ab71YMMVDa {OP353612) ®
/;/ (50%) TGwadE2 (AY821494)®
83/86
/7 (50%) DMV-FL (MH206616)®
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> Epidemiological survey in Guadeloupe

Results: effect of crop-related variables on virus occurrence

potexviruses — —
macluraviruses -
DMaV —

CoV1

YaV1 -

YMMV —

YMV — ——

Weeds_management: mechanical

potexviruses —X
macluraviruses —
DMaV —

CoV1 —%—

YaV1 -

YMMV —

YMV —

Weeds_management: mulching

INRAZ

potexviruses —
macluraviruses —
DMaV —

CoV1

YaVi -

YMMV —

YMV — —

Use_of pesticides: yes

potexviruses —
macluraviruses —
DMaV —

CoV1

YaV1 -

YMMV —

YMV —

Seed_supply: own
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Epidemiological survey in Guadeloupe

Results: efficiency of vertical transmission

D. trifida mother plants: Daughter tubers
YMMV
YaVl
96% YMMV
0% YaV1
Daughter plants
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Epidemiological survey in Guadeloupe

Summary

* YMMV and YaV1 are the most prevalent in Guadeloupe

* Mixed infections are predominant

* First detection of YCNV in Guadeloupe

* Weeds likely act as reservoir of YMMV

e Evidence that imported tubers from abroad can introduce viruses
* Vertical transmission: high for YMMV / non-existent for YaV1

* Some cropping practices seem to correlate with the occurrence
of some viruses... but these correlations are sometimes
counterintuitive
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