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TSR LB EER (tomato yellow leaf curl disease)
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(Plantaginaceae) * F & R E} (Portulacaceae) 55 JUIE EHY
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Bt > BBk 2T R MR U g 420 o ToLCV K
TYLCV £ EEIREEN & (Bemisia argentifolii Bellows &
Perring) LIEHE FUIEER = (persistent type) {845 (121939, §R
BV B AU H (Homoptera) 13 E (Aleyrodidae) » J&
[ REEN #dt (Bemisia tabaci) H)—{EAW) N » S@HEES B &
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AR g (SR e il < BE IR FEE T Tomato yellow leaf
curl virus (TYLCV) ~ Tomato leaf curl virus (TOLCV) >
Tomato yellow dwarf virus (TYDV) ~ Tomato golden mosaic
virus (TGMV) ~ Tomato yellow mosaic virus (ToYMV) ~
Tomato mottle virus (TMoV) ~ Chino del tomato virus
(CdTV) ~ Serrano golden mosaic virus (SGMV) ~ Sinaloa
tomato leaf curl virus (STLCV) ~Tomato leaf crumple virus
(TLCrV) %{-fd » Hr ToOLCV K TYDV Fifif & 1F A1
il T @0 (HIK FR R Y22 > S8 ToLCV
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TSR TR D o B (RS TR 93% 2 - IEE AR

BEW% » 432000 510 HZ 2001 4£ 1 A (winter crop) 5z 2001
2 AZ 2001 -4 H (1st crop) FIZE » EE Fai + Z e
HOEH > (R E PR AN 015224 - 8 A AT T
Hi LS F LR EERIE TS o BRLUEEE SRE » 1
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RTINS ~ By #Ze 5 ~ DIIAZER ~ A sEAIET ~ LUk B1F
ERERELIR F MG 7 AE FREAE Bl o RGN & m e fE T
PRI ~ SPRAE o F IR R i o B LRI ~ 1R
WASE > ZERRERHEE ~ HFEE > R ~ KR40 -
P8R ~ SSIIAE - S RRIGARER ~ B AT - R0 - Lk
B o S HERR RERAT ~ KIS o T SRR FHIE ~ AEEE 0 &
FUBR G T ~ FERPAT ~ B (L SREE LIRS 2R 23 {E4T
SRR 113 {EFH [ o FEon R AR 32 nTREH B2 AL
T O T AR H Bl ATRERY R - R R A -
[RIIRF 3 2 FH I SRR B U R [RI AR 4 - 12
w3 » DL % E# & Pl 1 %E (Enzyme-linked
immunosorbent assay, ELISA) 31 TR 2 75 22446 » 501
1ok B5LIPR f2lchife R et o L e TERR P Rl oz s -

ABFEEH Z ELISA Al /75 (A2 IE 5 B H) ADGEN
INFEIFT %2 TAS-ELISA Protocol (TYLCV) ififgtE 1T
HAPEHOT : #% coating buffer £ coating antibody (Pab) LL
1000 : 1 FE/HREENF 100 1] HEASEREZ well H1 5 237
°C TE#iE 4 /NEF » LLPBST (wash buffer) /&1t well =K »
BFR3 o HURSER 0.1 g I 1 ml extraction buffer 78771/
ISR A 1LHL 100 40 3 A well s 124 °C FEE £ 16 /)N
I » FLLPBST phwell =2k » &K 3 47§ - 15 antibody
probe (Mab) Eid Mab buffer L) 1:2000 LbzZ8 7R & 1% HL
100 g1 3E A well 1 » 237 °C & 2 /[MSf » LIPBST {E ¥k
well =K » BR 3 478 » )15 goat anti-mouse IgG-AP i Mab
buffer DL 1:2000 EEASFESHE GHRA100 o1 A well H -
237 °C TiE 17\ » LIPBST (¥ well 3 2K » &K 3 57
$# » J% P-nitrophenyl phosphate, disodium phosphatase
substrate (Sigma 104) /i substrate buffer $£HY 100 z1 7 A
well H1) [ 30 7 ~ 60 75 g1 A1 H O a5 AT 405 nm
IR RIS o 2 1%k57 & F R E GUHER 2R s ELISA iRy
TEf SR o AR Ay B8 FH ] R o L VB SN e AR o

95 (infection) B 5% —7F# — 7T %% (binary
variable) » HERHME A O CGRAERS) 821 (HER) )t » s
JEGEELT 30 E B BE 94 (variable transformation) LUEEST 47
Mt o AHFFERI SAS #fiat o ikiE < Proc GENMOD
(Generalized Linear Models * EEZEFRA ) » DU
14 (logit transformation) » SBR[ LA logit x5 55 Ex S
(link function) » LEEFANE] HIE s AN RIS M ] FH TS E 5
M AS ~ ZE N ELISA A3l 45 58 S FHTA] ERR % it o L He
TRTEIRAS Z R » WL T M RZRAY LRI -



B LIRS Rz 111

B — ~ FHIEE S LR AIETE © (A ~B) Ak ~ SEARMITIL ~ BI85 (O) TR E R LW 5 (D)

FH [

Fig. 1. Field symptoms of tomato yellow leaf curl disease. (A,B) Yellowing along leaf margins and between veins, and leaf
curled upward or downward on tomato; (C) tomato field showing serious disease; (D) Healthy tomato field.

HUAE ELISA Al ¢) 2238 5E 5% geminivirus /B4 w1k
VEIERE AN - RBUR L © Frsft D BE O BIETT 2% WS
S E g LU Y B Rt g B N T RAGLEE MR
AR 7 R T B A RE A P AT R s E TS o DU 2D i ER

geminivirus J&# o

i A ]2 Y] B0 o 1 B B RS [ H B0
Bk BT H B WA 2 5

H 2 E A A D - &R 301 ~ Pk aisk 33
SRR Ko BEZL ~ migh 6 e R BR 20 N SRS /S R R AE
i M ) 2 i R S (AR S o JISFRZ AR LS 2001 43 H
29 HiEFERRE R - Bt 4 H 25 HR S i 28
H ZRARTRIEF S B 4 A 25 H (%0 X) » 5
A 11 H(BAd# 16 K) -5 H28 H (BAE#%32 KX) =1t
Ko FRERR v LU U LR 1S PRI ARSI AN AL

JRIRI# 7 (geminiviruses) HA .2 #R SEK) g bt 3% e -
EATHR E @ EEN A o KR SRR R 1 ~
23 H o /NREERIGRIE 1 ~2~3 ~4 -5 H o ARHERIG
¥y dafE A B 1% Z MR 3 Bt (R A L i 3 KR R A2
I AR PR = b o BSEEE SRR IR B A T H
A LLELISA faill fER2 i s e » B IR B TRE 1o ir b
WA [EI AL ST B 2 PR R o TR BT T H
W2 R BT ARGER R o RIS AN [E] S S R A 2 S
Ko B i B AR HA o i L A ] S A R E ) AR S
REE > IR AR SRR R 53 IS 7 b » SR ES I B #ER
B FHSE SRR SR BN TR] » IR R SAS #RET i dik
#a Z— R PERE =X (General Linear Models) #3127
(Proc GLM) 31T 5347 o PLOLES 3 BEETAS [Rlfd i 4
IRERA B b2 fii 7 H BBCEH 7 AR 2 2 » FII FH SAS ##
kiS22 Proc GENMOD (Generalized Linear
Models * JEZA FRAUEZ) DL AT ELISA Aalfs SR - ik
AR E B E ST
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AFEEZL ~ 301 ~ PUfE ~ Rk 33 SR B 6 98 1L
{E AR 2001 4E 3 H 14 H » {EM= B B il E
T VERE > 4 F 4 B R R B - 0 E > R
A A S = o = FhERE B Pl ey T4 R
Gt - WHCE R CRGAR - AR AER AN SR 7 o 5
FREIR ST IS 4 H 4 H (Btii% 0 X) ~5 H2 H (BBl 28
R)Fe5 H 18 H (A% 44 K) FARERN » 5 =#tX%
E A GG Gk ey ad) FIER » GRS 2 5 3%
2t (Randomized Complete Block Design, RCBD) » Y& #fY
FH IRV ERE - B/ B L PRES A bk > BRAT
FH » BREERS 40 28377 ° Btk ST¥EHs R ANE] o 2 e s
TR ~ R BT H B~ 6L RS AR S
T AR E3csk » WA SAS #aH A ki b 2 — s
442 (General Linear Models) #7227 (Proc GLM) {5
FEAERIEST 04 > BRETANE]E B IRE s AN (=] s A A (2]
RGBT HEHIREE ~ ANE]RE B S i 7 B 15
Fentitkim B LR so 8 -

TS

e by o 2 R

I T A, 66 ] e 5 oy 1T i) (5 AL 2R3 & ~ ELISA
i 11 e EEI ) IS e 2% i o (e 50 2 G SR > R —

1| o A E e ZRa A - AL A0 378,576 1k o i
TR 92,974 BR » FERZRAIRS 25% » H A LUS HERR 41%
WA HRIKFFREMR ~ 38~ 2 LFE% > 7 hlE
36% ~35% ~ 30% ZIER A > TR 1% B S i SRR B HER 17
TR BT » TS H 4% © ¥R B A2 R stk 2
TREERR AN IL 749 ([ - K LLTYLCV $ifStE{T ELISA 3l »

fh R 2 IE R EEZHE ST » A2 E 68% o Hrh LI
AL IR Z BRAITT 89% FRib bt i » HRBEMEE - &
LR > 7R 55 87% e 84% » T ALERdm 2 (K - (82H
18% » HR S BRI » #9H 37% - #7ErH ] B SUinzs Kk
ELISA il 35 /i A4S SR - B8 G2 W R 72 2000 4 10
H 22001 44 AEEREHEREE{L TYLCV geminivirus 2
PG IR 5 17 % - Horh Dl ERR i B R » #9F 34% %
geminivirus JHREFEYY » HIR 5 FNR 2 28% HIHERZS » 5
REBIALRR ~ EMEER G FERR  REED R 26% ~25%
J2 24% » TR AR B ra R G R R (5 2% K
3% o SyFThG SRANZE — o BEBIASEIHE R AR T FH T H
L2 ~ =N ELISA i ] fe B B i FE ¢ UL TYLCV
geminivirus 45 R » VAR BEER) AR PE o HrhH S
WZR LIS — BAE Z e ERR A 2R - T2 TR E 2 e % R
€4 s ELISA geminivirus i 28 DIES —HATE 2 51 R
i A — WWE ZAGERR R IE « BRI Es LR — BAME
Z R A EE 0 TR R 2 P P R e 1

o BB - R MR AR FE - RAT B Bl %
1% ELISA 1l 231 TYLCV 1F X FESiR 2 5 Fr ks 5 LA

K~ DIE BURTENE Rl SRl U 3R A 1 {8 HH R n o L 350 58 L 18 T

Table 1. Survey of tomato yellow leaf curl disease by symptom visual inspection and enzyme-linked immunosorbent assay

County Areas surveyed ' Field survey > TYLCV-suspect > AT
Ext. L F Total Infected P1 S SP P2 P3
(ha) plants plants (%) (%) (%)
Pingtung 2.96 2 13 71,769 8,459 12 82 43 52 6
Kaohsiung 1.51 2 10 36,472 14,888 41 98 82 84 34
Tainan 3.75 4 17 50,818 14,167 28 130 113 87 24
Chiayi 1.62 4 14 30,744 10,738 35 87 69 79 28
Yunlin 2.05 2 11 38,516 13,888 36 97 66 68 25
Changhwa 1.45 2 10 33,851 10,046 30 84 75 89 26
Nantou 0.49 1 4 11,398 414 4 22 12 55 2
Taitung 1.33 3 9 28,059 1059 4 29 23 79 3
Hualien 3.43 1 17 68,841 18,059 26 85 15 18 5
Hsinchu 0.44 2 8 8,108 1,256 15 35 13 37 6
Total 19.03 23 113 378,576 92,974 25 749 511 68 17

" Areas surveyed: Ext.- extent, L-total number of surveyed location, F-total number of surveyed field.
* Field survey: surveys on tomato plants showing yellow leaf curl symptom by visual inspection. P1= (infected plants/total plants

surveyed) x 100%.

* Tomato leaves showing yellow leaf curl symptoms in the field were collected and Tomato yellow leaf curl virus suspect (TYLCV-
suspect) were detected by enzyme-linked immunosorbent assay (ELISA). S: total number of samples assayed, SP: total number of

sample TYLCV-suspect detected, P2=(SP/S) x 100%.

* Al actual disease incidence caused by TYLCV-suspect infection in field. P3 = (P1xP2)/100.
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Table 2. Influence of different crop seasons and localities on disease incidence of tomatoes suspect of Tomato yellow leaf curl
virus (TYLCV-suspect) infection evaluated by field symptom visual inspection and enzyme-linked immunoassay (ELISA)

. ) R1° R2* R3’

CROP™ COUNTY™  rEp© LOWER  UPPER  PRED LOWER UPPER  PRED LOWER  UPPER
1 1 0.07751  0.075737  0.07934 036729 026038 048907  0.06461  0.06298  0.06628
1 2 0.25490  0.25115 0.25868  0.78576  0.68146  0.86278  0.20310  0.19967  0.20657
1 3 0.16107  0.15704 0.16519 053511 037891  0.68471  0.14944  0.14554  0.15342
1 4 0.23066  0.22632 0.23506  0.42724 030106  0.56367  0.17216  0.16842  0.17596
1 5 0.13999  0.13649 0.14357  0.72246 054429  0.85015  0.13724  0.13372  0.14083
1 7 0.03632  0.03304 0.03992  0.54545 034144 073527  0.01448  0.01244  0.01684
1 8 0.30188  0.29699 030681 071313 0.58154  0.81640  0.26561  0.26096  0.27031
2 1 0.22981  0.22528 0.23440  0.71546  0.59605  0.81077  0.18625  0.18208  0.19048
2 2 0.54848  0.54168 0.55527  0.94078  0.89534  0.96721 045783 045071  0.46498
2 3 0.40539  0.39957 041124  0.83293  0.73990  0.89731 036795 036222  0.37370
2 4 0.51565  0.50969 0.52161  0.76365  0.66866  0.83800  0.40796  0.40198  0.41396
2 5 0.36629  0.36068 0.37195 091853  0.84589  0.95861  0.34515  0.33961  0.35073
2 6 0.15491  0.14720 0.16295 037143 022939  0.53980  0.08350  0.07767  0.08972
2 8 0.60560  0.59948 0.61168 091502  0.85217  0.95263  0.54512  0.53871  0.55151
2 9 0.03774  0.03557 0.04004  0.79310  0.60951  0.90398  0.02587  0.02408  0.02780
2 10 0.26233  0.25906 0.26563  0.15789  0.09749  0.24555  0.03955  0.03812  0.04104

between crop (df=1) 14368.8™® 414" 11813.7"

between country (df=9) 37008.7" 23407 52355.0"

! Crop: 1-from October 2000 to January 2001, 2-from February 2001 to April 2001.

2 County: 1-Pingtung, 2-Tainan, 3-Chiayi, 4-Yunlin, 5-Changhwa, 6-Hsinchu, 7-Nantou, 8-Kaohsiung, 9-Taitung, 10-Hualien.

3 R1: the rate of TYLCV-suspect infection in the field by visual inspection. R1 = (infected plants/total plants surveyed) x 100%.
* R2: the rate of TYLCV-suspect detected by ELISA test. R2 = (total number of sample

TYLCV-suspect detected/total number of samples assayed) x 100%.

% R3: actual infection rate of TYLCV-suspect in the field. R3 = (R1 x R2) x 100.

% PRED: the predicted value given by the fitted generalized linear model.

’ Two infection rates are not significantly different at 0.05 probability level if their 95% confidence intervals overlap.
8% denotes statistical significance at 0.01 probability level. x % chisquare statistic. df:degree of freedom.
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Fig. 2. Electron micrograph of cytopathological changes in
phloem cell of the diseased tomato leaf showing yellow leaf
curl symptom. (A) Nucleolus hypertrophy and chromatin
confined to periphery around the nuclear membrane; (B)
Aggregate of nucleolar matterial into fibrillar region and ring.
C: chromatin; CW: cell wall; F: fibrillar region; FR: fibrillar
ring; N: nuclear membrane.
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Table 3. Average days of first symptom appearance inoculated with Tomato yellow leaf curl virus (TYLCV) suspect under
different inoculation stage and different inoculation time on six tomato varieties

IS! DI’ Time for the first symptom appeared (day)
(dat) (day) Varieties
Santa Farmers301 FB AVRDC33 AVRDC6 Jolly

0 1 — 8.3d” 8.7a 7.3d — —
0 2 — 9.0cd 8.7a 8.0d — —
0 3 — 8.3d 9.0a 8.7d — —
16 1 11.3a 10.0bc 9.0a 13.0a 14.0ab 8.0b
16 2 9.0c 8.7d 9.3a 11.7bc 14.3a 10.0ab
16 3 9.3bc 9.0cd 10.7a 13.0a 15.0a 10.0ab
16 4 9.6bc — — — 13.0bc 9.3ab
16 5 9.0c — — — 12.3¢ 9.0ab
32 1 11.3a 11.7a 10.0a 12.7ab 11.0d 11.0a
32 2 10.7ab 11.3a 10.0a 13.0a 10.7d 10.3a
32 3 10.7ab 11.0ab 10.7a 11.3¢ 10.7d 10.0ab
32 4 — — — — 10.7d —
32 5 — — — — 10.3d —

" IS: inoculation stage; dat: days after transplanting.
% DI: inoculation time (day).

* Means in the same column followed by a common letter are not significantly different at 0.05 probability level according to Fisher's

protected LSD".
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Table 4. The infection rate of six tomato varieties inoculated with Tomato yellow leaf curl virus (TYLCV) suspect under different
inoculation stage and inoculation time

Var. ! IS? DI® R* PRED Lower limit Upper limit
A 16 1 1.00000 0.90733 0.40991° 0.99281
A 16 2 0.66667 0.78813 0.29557 0.97057
A 16 3 0.66667 0.63788 0.19466 0.92773
A 16 4 0.66667 0.66667 0.15351 0.95663
A 16 5 0.33333 0.33333 0.04337 0.84649
A 32 1 0.66667 0.75934 0.24132 0.96904
A 32 2 0.66667 0.54521 0.14433 0.89496
A 32 3 0.33333 0.36212 0.07227 0.80534
B 0 1 1.00000 0.81912 0.30564 0.97899
B 0 2 0.66667 0.89792 0.40962 0.99111
B 0 3 1.00000 0.94962 0.53467 0.99678
B 16 1 0.33333 0.19073 0.02787 0.65958
B 16 2 0.33333 0.31404 0.05981 0.76714
B 16 3 0.33333 0.49523 0.12319 0.87262
B 32 1 0.33333 0.65682 0.21318 0.93113
B 32 2 1.00000 0.78803 0.3118 0.96826
B 32 3 1.00000 0.88848 0.42407 0.98853
C 0 1 1.00000 1.00000 0.00000 1.00000
C 0 2 1.00000 1.00000 0.00000 1.00000
C 0 3 1.00000 1.00000 0.00000 1.00000
C 16 1 1.00000 0.61336 0.18772 0.91590
C 16 2 0.33333 0.61336 0.18772 0.91590
C 16 3 0.33333 0.43994 0.10697 0.83743
C 32 1 0.33333 0.71997 0.25742 0.95017
C 32 2 1.00000 0.71997 0.25742 0.95017
C 32 3 0.66667 0.56006 0.16257 0.89303
D 0 1 1.00000 0.97612 0.63158 0.99898
D 0 2 1.00000 0.80587 0.28985 0.97686
D 0 3 0.66667 0.88467 0.38401 0.98952
D 16 1 1.00000 0.74673 0.23262 0.96631
D 16 2 0.00000 0.23041 0.03664 0.70209
D 16 3 0.33333 0.35619 0.07325 0.79477
D 32 1 0.66667 0.94381 0.50472 0.99640
D 32 2 0.66667 0.63039 0.19599 0.92268
D 32 3 1.00000 0.75914 0.28459 0.96150
E 0 1 0.00000 0.00000 0.00000 1.00000
E 0 2 0.00000 0.00000 0.00000 1.00000
E 0 3 0.00000 0.00000 0.00000 1.00000
E 16 1 1.00000 0.83333 0.32708 0.98093
E 16 2 0.66667 0.83333 0.32708 0.98093
E 16 3 0.66667 0.83333 0.32708 0.98093
E 16 4 0.66667 0.83333 0.32708 0.98093
E 16 5 1.00000 0.66667 0.22592 0.93200
E 32 1 0.66667 0.83333 0.32708 0.98093
E 32 2 1.00000 0.83333 0.32708 0.98093
E 32 3 1.00000 0.83333 0.32708 0.98093
E 32 4 1.00000 0.83333 0.32708 0.98093
E 32 5 0.33333 0.66667 0.22592 0.93200
F 16 1 0.66667 0.66667 0.15351 0.95663
F 16 2 1.00000 1.00000 0.00000 1.00000
F 16 3 0.66667 0.66667 0.15351 0.95663
F 32 1 0.66667 0.66667 0.15351 0.95663
F 32 2 1.00000 1.00000 0.00000 1.00000
F 32 3 0.66667 0.66667 0.15351 0.95663

L Var.:A-Santa; B-Farmers 301; C-Faminine Beauty; D-AVRDC 33; E-AVRDC 6; F-Jolly.

2 1S: Inoculation stage on days 0, 16, and32 after seedlings transplanted

% DI: Inoculation time (day)

* R: Infection rate. PRED: The predicted value given by the fitted generalized linear model.

% Two infection rates are not significantly different at 0.05 probability level if their 95% confidence intervals overlap.
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Table 5. The influence of days tomato plants moved to field
post transplant on the time required for the first symptom of
tomato yellow leaf curl disease shown

DMF' Days required for the first symptom appeared Mean
(days) Varieties

Santa F301 FB  AVRDC33 AVRDC6
0 21.8 247 227 20.8 20.8 22.2a°
28 14.9 121 113 11.9 14.7 13.0c
44 17.9 166 174 16.7 18.7 17.5b
Mean 182a 17.8a 17.l1a 16.5a 18.1a 175

! DMF: days move to field after transplant.

% Means in the same column follow by a common letter are not
significantly different at 0.05 probability level according to
Fisher's protected LSD".
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Table 6. Mean days to flowering of five tomato varieties
influenced by days tomato plants moved to field post

transplant and Tomato yellow leaf curl virus-suspect
(TYLCV-suspect) infection.

I' DMF Mean days to flowering
(dat) Varieties
Santa F301 FB AVRDC33  AVRDC6

N 0 29.5¢° 320b  30.2b 29.0b 29.0b
N 28 39.7a 440a  41.6a 43.2a 42 4a
N 44 35.3b — 40.0a 44.0a 42.3a
Y 0 32.5bc  31.4b  30.8b 31.8b 29.6b
Y 28 38.9a 430a  41.8a 44 3a 42.1a
Y 44 35.0b — 41.0a 43.3a 42.0a

L 1: Virus infection; N: no infection. Y: infection.

> DMF: Date move to field; dat: Days after transplant.

* Means in the same column follow by a common letter are not
significantly different at 0.05 probability level according to
Fisher's protected LSD".
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ABSTRACT

Lin, Y. J.!, Chen, T. H.**, and Lai, P. Y. 2003. Survey of Tomato Yellow Leaf Curl Disease and Its Effects
on the Growth of Six Tomato Varieties in Taiwan. Plant Pathol. Bull. 12:109-121. (" Agricultural Technical
Mission in Indonesia, International Cooperation and Development Fund, R. O. C.; 2‘ Department of Plant
Protection, National Pingtung University of Science and Technology, Taiwan, R. O. C.; > Graduate Institute
of Tropical Agriculture and International Cooperation, National Pingtung University of Science and
Technology, Taiwan, R. O. C.; * Corresponding author, E-mail: thchen@mail.npust.edu.tw, Fax: +886-8-
7740293)

Tomato yellow leaf curl disease caused by whitefly-transmitted geminivirus is a serious production
constraint of tomato worldwide. The objective of this research is to study the disease incidence and the
influence of tomato yellow leaf curl disease on tomato growth in Taiwan. Results of this study could be used
as reference for epidemic study and disease control in the field. Field symptom visual inspection was
conducted first to estimate the incidence of the tomato yellow leaf curl disease (TYLCD) in the field. The
areas inspected included ten major tomato-growing counties in Taiwan. Then leaves were collected from
TYLCD tomato plants in the field, and subjected to enzyme-linked immunosorbent assay (ELISA) in the
laboratory for serological detection of geminiviruses. Finally, transmission electron microscope (TEM) was
used to observe geminivirus particles and the cellular changes of infected plants to identify viral agents in
those TYLCD plants. The survey indicates that an incidence of about 17% of tomato crop showed yellow
leaf curl symptom in Taiwan. Kaohsiung county was the worst, having 34% disease incidence. Nantou
county had the least incidence of 2%. The disease incidence of field survey, as well as the ELISA and actual
Tomato yellow leaf curl virus-suspect (TYLCV-suspect) infection in the field were significantly affected by
two tomato planting factors, different crop season and different area. Particles of geminivirus occurred in
the leaf tissue, and cytopathological changes in phloem cells of tomato leaf infected by TYLCV-suspest
were observed by TEM. The changes included nucleolus hypertrophy, segregation of nucleolar material into
granular and fibrillar ring. In the greenhouse, among six tomato varieties tested, the influence of
geminivirus inoculation stage on the days of first symptom appearance were significantly different however
there was no difference in the days of the first symptom appearance among the varieties irrespective of the
duration of inoculation. The influence of virus inoculation stage on the rate of virus infection showed some
differeces, and there was no differece whether increasing inoculation days. In field test, the influence of
virus inoculation stage on the days of first symptom appearance was significantly different, but was not
different among tomato varieties. It was not significantly different among tomato varieties on days to
flowering treated at the same day that tomato plants moved to field post transplant, but was significantly
different treated at the different day. For Santa variety, the influence of geminivirus infection on plant height
was significantly different in 44, 51 and 58 days post tomato transplant, but was not different in 66 days. For
Farmers 301 variety, the influence of geminivirus infection on plant height was sinificantly different in 51
days post tomato transplant, but was not different in 44, 58 and 66 days. For three tomato varieties, namely
Faminine Beauty, AVRDC6 and AVRDC33, there were no difference on plant height affected by
geminivirus infection observed in 44,51,58 and 66 days post tomato transplant.

Key words: Tomato yellow leaf curl disease, Tomato yellow leaf curl virus, Tomato leaf curl virus, disease
survey, disease effect on growth
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