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LHEEENEERERE (Tomato leaf curl
Taiwan virus; TOLCTWV) ~ FBhHEEH TR E
(Tomato leaf curl Hsinchu virus; TOLCHsV) ~

[l

Tl
B I\ & 5% 3 (Squash leaf curl Philip-

pines virus, SLCPHV) B4 E R (Gemi-
niviridae) 1Y G EE S AURFBE (Begomo-
virus) © Geminiviridae 1Y% [RIAS By 28 IR B BG1HY
DNA (circular ssDNA) » Z[KFE K/ 2.7-3.0
kb o fR4% Geminiviridae HJ%E R BE &5 - &5
HE RN EBE DR 4R EE © Mast-
revirus ~ Curtovirus ~ Topocuvirus 1 Begomo-
virus > B0 DU S E B Begomovirus By K
—8E - CHE 180 K% - BA S EIER
B M (Fauquet et al. 2008) o 1F[8] A 2% 4= 1Y

F i # L B E R B & (Tomato yellow leaf
curl Thailand virus; TYLCTHV) ~ ZE & & BEAR
= AEALE R T (Ageratum yellow vein Hualien
virus; AYVHuV) (Jan et al. 2007; Tsai et al.
2011) ~ FHHOFEEEFE G HE (Tomato leaf curl
New Delhi virus; TOLCNDV) (Chang et al.
2010) ~ FEIEEEIERE N E (Squash leaf curl
Philippines virus; SLCPHV) (Liao et al. 2007;
Tsai et al. 2007) ~ HEEHBERE (Sweet potato
leaf curl virus; SPLCV) (Chung et al. 1985) -
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EE A E IR = LH 5T (Ageratum yellow vein
virus; AYVV) (Wu et al. 2008) ~ B2 Zif 4] #5 &
5 33 (Poinsettia leaf curl virus; PLCV) (Tsai
et al. 1997) ~ RINVEEE IR (Papaya leaf
curl Guangdong virus; PaLCuGDV) (Chang et
al. 2003) & - F & & G A EE B NGERE
(TOLCNDV) [EiF s 7 BUEH IRV 4 8% > {H IR
AENESKEEEEERHEYIILL SLCPHV
B (Lin et al. 2011) »

SREEW &Y (Bemisia argentifolii Bellows &
Perring) BEREVINEAHERE @ R TK
HEY A R ER AR - Hb - EH
FIRBEESERN  EERRKEFAEN  HH
Sy EBTORIEEY) b BEUEER L
PHBEEE R T EEH - M EE R RS - EE
B~ RS EESES SR BRELREE
(Lin er al. 1997) - L4h > SREEK) & By R IH
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AR ERHR S (Jones 2003) »
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Z)NE - IR 2009 FREZGRES T FH
JVETEYI R A B TR Y By 22,984 ha « JIUETE
YA RIS B2 BRHERERS  £6
BXH 16 1 5 ] EANEEY) - Ep R
BEW I H % Begomovirus &M SLCPHV » #-F
AT AT A Y B EY) HiE R &R 1R 2K (Deng
2011) = 2008 FEFE S HEHET N > NEZ K
BENERSEMEREEEMIEY - ZREN
o3 FERHEREALE - EMB TEE
wEM - KEWMAEETHRLE - HFEE -
TR ~ FEEE - 2250 B ERE A
SLCPHV HJ R Z44C 8% - £ SLCPHV i E /a8
b DERBEN SRR R EE R EE
TAEEHE -

H i R 5T B YR s R
T % 18 Begomovirus J& 7 5 WY I/ B & o DA
faifF =05 [ CPlup/dw 1£ H Iy £ 35 38
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=] SLCPHV 2 & B — M5 7% - f2 & E M
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HEBEREH RS E - RERER
LN HE ZERIEY - BfEEN (Solanumly-
copersicum L.) ~ RICEFRE] (Ageratum hous-
tonianum Mill.) ~ BEHLAT (Euphorbia pulcher-
rima Willd. ex Klotzsch) k% & J\ (Cucumis
melo L. var. reticulatus Naud.) ~ 7§J\ [Citrul-
lus lanatus (Thunb.) Matsum. & Nakai.] ~ & J[
(Cucumis melo L. var. makuwa Makino) ~ I5%%
JI (Cucumis melo L. var. saccharinus) ~ & 5§
(Langenaria siceraria Standl.) ~ Bg )\ [Cucur-
bita moschata (Duchesne) Poir] ~ &)\ (Cucumis
sativus L.) ~ % JI\ (Beninecasa hispida Thunb.)
S BRIED (% 1) -
TEVDHBIE R kD E2 2282 DNA Z Z2HY

T A 5 B o Y 7 s ML U0 B R R
BEH 40 4% 47 100 mg > DL Plant Genomic DNA
Purification Kit (GENEMARK Technology,
Taiwan) ZZHUEYIHY DNA - {E#) &2k BG & 77
Dl iR e DRI B R E ik 2 b
HLLaa st PRHUE €4 &% - FIF EDNA HiSpEx
Tissue Kit (Saturn Biotech, Perth, Western
Australia) ZZH{ B — 5857 DNA -

REEREDN

R T AR N B F T RER ZUE RS VA (Roll-
ing Circle Amplification; RCA) (Inoue-Nagata
et al. 2004) 4iE - DL EITE £R DNA 1.25 uL
fE Rt > A ST (5°-GGTAATATTA-3)
2.5 uL > 10x buffer 2.5 pL - fEE7K 15.5 L >
95SCKZJE 3 min > T2 4C/4 41 10 min R AIA
dNTP 1.25 pL 8 Phi29 (0.1 pg uL™")
(RepliPHI™ phi29 Reagent Set, EPICENTRE)
2L FR30CK E 18 h K JESE 2 &Y 5
LL65C iz # 10 min 4% (| [ JiE - RCA %) LA
BamHI 2 HindIII fi§ V)] > #EJH 2 LA BamHI 5
HindIII J ¥ 2 pBluescript SK(-) &k #4 - fi &
ZEEMREHMAEYBRARAE (816
B8) EITERF I -
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Table 1. Plant samples showing symptoms of virus infection used to detect begomoviruses by PCR.
Host plant Scientific name Virus species (abbreviation) Symptom”
Tomato Lycopersicum esculentum L. Tomato yellow leaf curl Thailant virus (TYLCTHV) LCY

Tomato leaf curl Taiwan virus (TOLCTWYV) LCY

Ageratum Ageratum houstonianum Mill. Ageratum yellow vein virus (AYVV) YV
Poinsettia Euphorbia pulcherrima Willd. ex Klotzsch Papaya leaf curl GuanDong virus (PaLCGDV) LYS
Melon Cucumis melo L. var. reticulatus Naud Squash leaf curl Philippines virus (SLCPHV) LYS
Cantaloupe Cucumis melo L. var. saccharinus Squash leaf curl Philippines virus (SLCPHV) LYS
Orient melon  Cucumis melo L. var. makuwa Makino Squash leaf curl Philippines virus (SLCPHV) MLY
Watermelon Citrullus lanatus (Thunb.) Matsum. & Nakai  Squash leaf curl Philippines virus (SLCPHV) MLY
Bottle gourd  Langenaria siceraria Standl. Squash leaf curl Philippines virus (SLCPHV) SLCM
Pumpkin Cucurbita moschata (Duchesne) Poir Squash leaf curl Philippines virus (SLCPHV) SLCM
Cucumber Cucumis sativus L. Squash leaf curl Philippines virus (SLCPHV) MLY
Wax gourd Benincasa hispida Thunb. Squash leaf curl Philippines virus (SLCPHV) SLCM

“LCY: leaf curl and yellowing; YV: vein yellowing; LYS: leaf yellowing and stunting; MLY: mild leaf yellowing; SLCM: severe

leaf curl and mosaic.
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il o 6 2 5[5 % CPlup/dw [TGTGA
(A/G)GG(A/T/G/C)CC(A/T/G)TGTAA(A/G)
GT/GG(A/G)(T/G)T(A/T/G)(C/G)(A/G)(A/G)
(T/G)CATG(T/A/C)GTACA(T/G)G] 14 LL Wy-
att & Brown (1996) 3%t 2 flff 5[ Hf Kyt
Ao 2FBRIEGEHEREY) 2 SLCPHV »
EMEERRCTT R © 55 AR S BEERMEY 2
SLCPHV E1 ToLCNDV 7 V2 RNt — ¥ H
— M 5] F SLCVup/dw [GTGGGCCCTC(A/G)
ACCA(A/T)TGAAAT/AGGAAC(T/C)AG(A/
T)AT(A/G)AGATC(A/G)C(T/G)(A/G)A] » iE %t
515" EAMEAIE] SLCPHV Ed TOLCNDV KZJE >
R {5 HF] begomoviruses fZ & °

o BEEUME PR EL T 35 & DNA {E Rflefid
) P 2 £ g 72 B8 17 M 1 S A R AEL 8 R s S
B B AR R > 20 Sl T2 o R T Al A o5 5 B
SLCPHV - fEfEFRES 73 » SOFEHGIE Fy 25 pL o
&7 1 uL DNA {847 » 2.5 uL 10x PCR buf-
fer » 2 mL 2.5 mM dNTP - 0.1 uL Ex-Taq poly-
merase (Takara Chuzo Co., Shiga, Japan) > JJ[I
AZSITH E TR 1 ul 20 mM  fEH7 &
7 A2 DNA BRI By 3 ul - STERRIAE 1S -
FeTAENE 92 CHERF | min - £ 92CRE30 s »

P2 56 CIE 1 min 2 72°CRZE 2 min » E1E
30 7GR > B ELE 72°C T F#48 6 min > 74
& ORI~ 4°C 5 1 SLCVup/dw T 2 2 {501
SLCPHV » E R SNE—M > %5 FHriyiE
Fr BER/INGY By 250 bp o [ RIT 2 S FHEL
2 92CHEFF 1 min > 3 2CKIE30 s [FR
52°CZ E 30 s K 72°CIZ JE 1 min > B 30 (@
TEER > A& IEAE 72C 748 6 min » /1% 0k
R 4C - MiRERZ EYILL 1.2% BRI SR
Bk o HERE S HIR TN B -
AR ER 2 e Th e 2R < iRl

A5 AL B w4 — g B =R
BFENH - E—BIEERE EEZ T 2010
3 H 20 HEREMKNERFANRE > SHEEMH
P EE N LR 2% 8 & SLCPHV 7 /g
W £ 5 H 28 HiE - $RBE ) &% B A
ELL10 B & EAGHR (11 em x 15 cm) EHEEE
PRl E T FEEUE E SR REREN
G EFERRAR FEREEN i ER AV E - WA
& N S EERE T 5 EaR AR > &S 5E
ZSHRAFETN > DIHERREER S HIRRHEE
THHAEEENRRE - a2 OTRE R
M ATE R AR Y & B > Dlasstdk
HUHE EAYSREEN dplc s % Sn B By U [l B4R B
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T A & B 10% > S Z B BUNR 50 & > H
Rt L HIRD S BUETT DNA ZEHL > R By
10% /N 50 & - HIILL 50 &8 By & () & DNA
ZEHUE > DL A PCR 5 AR I 247 35K
R # PR Z MR DUE EACT 95
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LATE ) DNA Ryt - 48R B s UE g 0L
P Bk OM BRI KRS T EDNAEY
(B 1A) > F] F begomoviruses fJ DNA-A ff
AV2 R 3 H — BamHI (Y454 » SLCPHV
~ DNA-B /A 8 — HindIII #9454 - DL BamHI
B¢ HindIII f§ V)] 1% & 48 — K /N4 2.7 kb DNA
([ 1B » HindITI B V) E R o) » Bl A2 RE
DNA-A 5 DNA-B - &8 8EJ8 J 7 7 43 17 A&
B R EE R EE LAY SLCPHV 2 DNA-A
H 2,733 (Ex H 1’ > B AR TOLCTWV 2
DNA-A 34 2,740 (EZ HH - BV ERLET
&Y AYVV 2 DNA-A 75 2,734 {@fZ % -
JBN AL BE B 4T HY ¥ 4 5 55 DNA-A 2,732 {lEl#%
% - Kyt B BRI E#Y PaLCGDV $4 &
HEL A (Acc. No. AY183472) 75 93.5% HYAHE]
f& - SCLPHV > DNA-B A& 2,717 {Ef{% £ -

BEMEALHELIHNEHE SR
L9 35 /B % 3 f1 & SLCPHV E2 ToLCNDV 2
f& » TOLCNDV 3 &5 4 > 5 Rd #Y 5= J7 2SI
PRIRERE] TOLCNDV AYEEA - PRI th s B o 12 DA
SLCPHV #E7T o Lh#z sl B 4 € Fr 2 SLCPHV
B GenBank & #f .~ SLCPHV Ei ToLCNDV &
Ty HERR 2 BR RS B I B R AR H R <~ IS
E BN 2 o f#fE 28 SLCPHV El ToLCNDV &
ERFE LI E AR (AV]) HEEE & 0 =
TE&WE 2B E A ERHEE SRS > 2K
0 B — M5 | - G i R TSR S B e R AL
ELLIMNEE  ERGRA - HEEEE AV2 A
Fiam = RARR @& s HE— Mg+ E¥s(F
HEL SLCPHV K ToLCNDV [ JE » N B H
begomoviruses 7 J& -
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1. FEXITE RS A 7 3 2 AE AR DNA Ryfst
HOETTRERAIRN A 2 EY) (A) KEVILL BamHI
D2 &R (B) »

Fig. 1. Gel photograph showing (A) high molecular
weight DNA fragment obtained by RCA of the infected
samples and (B) RCA products digested with BamHI.

CP1up/dw E2 SLCVup/dw M5 | FERE
REE(EY) ERY SLCPHV (S8 2 LhER

L CPlup/dw {5 Ji i 38 # /5 SLCPHV
SRR (£ R G EE S e - DL1.2%
B e W IR K HESR A R (181 2) B EIEL
500 bp 7= AR E > A BB THIA R 3R
(I 2A) - £ SLCVup/dw J7 [ » HIIFTLLFE 200-
300 bp 2 [ - HHABEM R HI3E (8 2B) - 45
FREER 0 BL CPlup/dw B SLCVup/dw {5 [ F-%f
B A AEAR [E L EY) BRI RCHIE] SLCPHV -
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Table 2. Comparison of whole genome and similarity of individual genes of cucurbit infected with begomoviruses

in Taiwan.
DNA-A DNA-B

Virus Isolate WG” AV1 AV2 ACl1 AC2 AC3 AC4 WG BV1 BC1

SLCPHV TS 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
YL 98.2 98.8 98.6 98.3 98.0 97.8 98.8 97.3 97.6 98.3
1-1 98.4 99.4 98.3 98.4 94.5 98.5 98.8 97.7 98.4 85.1
PA1 98.6 99.4 80.8 98.4 98.5 99.0 99.2
AFPKS5slv 98.5 99.2 80.3 98.7 99.3 98.5 98.1
Wgl 98.1 99.0 98.8 97.9 97.8 97.8 98.4

ToLCNDV oM 82.8 89.4 71.7 80.1 87.7 86.6 58.1 65.9 69.9 78.7

* Sequences of Whole genome. Accession number of Squash leaf curl Philippines virus (SLCPHV) isolate YL DNA-A (EU479710),
DNA-B (EU479711), isolate 1-1 DNA-A (JF146795), DNA-B (JF746196), isolate PAl DNA-A (DQ866135), isolate AFPKS5slv
(EF199774), isolate Wgl (EU310406), isolate TS (this study), Tomato leaf curl New Delhi virus (TOLCNDV) DNA-A (GU180095),

DNA-B (GU180096).

CP1up/dw £2 SLCVup/dw M5 | S-S
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= L CPlup/dw B SLCVup/dw /i 5| ¥ {H
&S FEANE 3 Fros - AEfERR T > B CPlup/
dw FUHISE SR - EFER N ~ &b~ EEH & K EE
FLAL S B O] DABS R 149 500 Y | B o MEEEGE
L0 5y B W B R 7 se FE % » AE SLCVup/
dw J1E - AAEE LA DIEIE £ 200-300 bp
A TERR R B (E 3A) - {Efydx 7 > BL CPlup/
dw 5| FRoHI &8 4 187 HE R | AV
£ 0 B A DUBS 8 {49 500 bp K/NEY /1 B 5 1
SLCVup/dw 7 > RAEETNBERKEE
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R E TR R > DL CPlup/dw # il 2 &5 R AE
(4 A 8-14 H) M HRR 32% » Z1&WHE
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B4AE 8.0-15.0% > £ 5 H 21 HEMKE 6.0% »
&5 5.4% « FIAHFTSHREERSHIGEE
FH R 75 me N6 B9 35 2 P39 % 8 > DL CPlup/
dw gl aE R EDURE N EE & A E 255
GETE B SR 1 BEH 0-43.3 & DL SLCVup/
dw R EE RASE R P9 E 1 36 0-73.4 & »
L5 A 21 HfF S BREERS -

FEINEERERZE > SBREE 2010 F£5
| A SRR (R 3) FENEMMER 4
wk (4 H 21 H) » 495 22.4% fHEERR - BB
EEINERMZEEMN - 25 H 21 HIFER
R 34.4% o

SE]
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(A)

500 bp —>

300 bp —>
200 bp —>
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2. U (A) CPlup/dw £ (B) SLCVup/dw » 53 HIZHFEATF AR 2 IRILF: DNA J77 PCR > SLZETIAK
FRSTHTAER » (11 3R 2 PR S 3T B 4 005 5 © st 60 UG 7 B/ 82 A 5 mek s /K 5

M : marker) °

Fig. 2. Agarose gel analysis showing the amplification products obtained by PCR with CP1up/CP1dw (A) and SL-
CVup/dw (B). Detection of SLCV from different SLCV-infected cucumber plants by PCR. Lane 1: Cucumis melo L.
var. reticulatus Naud.; Lane 2: Citrullus lanatus; Lane 3: Cucumis melo L. var. makuwa Makino; Lane 4: Cucumis
melo var. saccharinus; Lane 5: Langenaria siceraris Standl.; Lane 6: Cucurbitamoschata; Lane 7: Cucumis staivus L.;
Lane 8: Beninecasa hispida; Lane nck: no DNA control (negative control); and Lane M: 100 bp ladder DNA maker.

BEfR B GenBank 8§ 7 & 8 50 #F BT VBT
O E & R OU% % 8 % 3 SLCPHV Ed ToL-
CNDV & 4y ek [ 2 5 DR B8 B 5 I AL R A% B
Wz 2 fH[E f% > SLCPHV 6 4y Bk AT DNA-A K
BR] B A 5] 735 7 98.1% > DNA-B Ay 3 43 B 15
7 BB R E R S 7 97.3% o (R E R K TE
ML EARE > FEEEANARE > 0578 PAL
Bl AFPKslv 7 AV2 E:[F B4 8% 1-1 2 BC1
R > HiEEEMHEREEZBE -

TE G B AL Sk o] SR EEN) SRR e
EA 6 1 > It 6 RS 2 & T HEE MR}
TEY) (0 ¢ & ~ JEE) (Tsai er al. 2011) ~ JK

8 E W7 (Liao et al. 2007; Tsai et al. 2007) -
SRHMEY - KK - EEA - B RS
FAER CERPIETAIE) S8 RN HE
S [E B S AR (Cheng et al. 2007) - FH&
H& A S Y - BL CPlup/dw ¥ H
PREEN d B F/ TN RS E TR E AN > &
SaAEbRANEY - ERBERER (E
3)» FHLUEA CPlup/dw {61 H 7 F K |
oy da > R % BH B K SLCPHV [& 73 2K - DA
SLCVup/dw {= 0] » Al =] DA &K SLCPHYV £l
HoAth AR HE & K -

BEAE > AE H R 7 35 R A S B B 2
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SLCVup/dw

(A) CP1up/dw
M 1 2 3 4

500 bp —>

300 bp —>

200 bp —>

CP1up/dw

5 1 2 3 4 5

SLCVup/dw

300 bp >
200 bp >

& 3.

HIF CPlup/dw B SLCVup/dw 5[ TS T &

5 1 2 3 4 5

BN E - Al E R A3 2 IR (A) BHURE

JERTEIR Z M (B) » HLAMMEAEY) 2 KIS - (bp : marker 127358 ¢ 22 300+ 3 EEHAT - 41 AL 5 ¢

K) -

Fig. 3. Agarose gel analysis showing the amplification products obtained by PCR with CPlup/dw and SLCVup/dw.
Detection of begomovirus from virus-infected plant leaf tissue (A) and whitefly fed on the virus-infected plant (B) by
PCR. Lane 1: squash; Lane 2: tomato; Lane 3: ageratum; Lane 4: poinsettia; Lane 5: no DNA control (negative con-

trol); and Lane M: 100 bp ladder DNA maker.

o B 2 HW5[FB AR A & DNA £
A > CPlup/dw Fit 38 i 69 5% 7 52 15t 35 iR
Et SLCVup/dw 2 #Y1& - #fE M1 7] g5 (A CPlup/
dw SR AV EY) 47 T & = Y SLCVup/dw 1Y 2
Yy & s 2010 424 H 30 H-5 A 21 H
CPlup/dw f# H % (% A SLCVup/dw B [ (X ©
6184 H 821 HAYH 3 R4 5 CPlup/
dw f@ 32 EE SLCVup/dw 2R 1G5 » H#EMIFTREA
HEEE T A AR ESCE 2S5 FIHES MY
HEE R HIIREN ST EE -
LIRS 7% (CPlup/dw) B —5[
¥ (SLCVup/dw) i I it 155 55 HH [ 77 500

IS > BHRES IERR Z B3sthE > A5
W18 5 | - 363 B 0 B TEOHI 7 35 000 o T B R U
RERERE - BB HENRREAEREEERENR
ZW A EE (£ 3) 2EE% 8 wk 5 H
21 H) T =5 34.4% » DL SLCVup/dw
TRl 2 &5 AL E H M E s 2 BRI 2R A
s 2 B BEREINEEIES H21H
DL CPlup/dw fg il 2 45 AL B 2 REEE & 2 #8
SRR R A 8 EREE = iR
e 1 wk (38 3) » BRI DL SLCVup/dw 1%
T A s i M R BRI B de 2 88 2
WEHNS I FHEAEE S 2 BEUE KR
}g o
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F3. TRHIEEE RIS T % B SLCPHV FERR -
Table 3. Incidence rate of whitefly and severity of SLCPHV in cantaloupe field at Erlun, Yunlin County, Taiwan.
Rate of viruliferous whitefly Severity of Number of viruliferous whiteflies
Datein  Density of whitefly (%) SLCPHYV in field (Adults/trap)
2010 (Adult/trap)” CPlup/dw SLCVup/dw (%) CPlup/dw SLCVup/dw
Apr. 2 3+0.6 0.0 0.0 0.8 0.0 0.0
Apr. 8 6+1.6 32.0 8.0 1.1 2.0 0.5
Apr. 14 20+0.8 32.0 8.0 1.0 6.3 1.6
Apr. 21 44 47 18.0 14.0 224 8.0 6.2
Apr. 30 102 +15.8 5.0 15.0 28.2 5.1 15.4
May 21 1224 £143.3 2.0 6.0 344 24.5 73.4
May 28 809 £ 179.7 5.4 5.4 22.6 433 433
“Mean + SEM.
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TREARE P S A - G
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Development of Primers for Detection of
Whiteflies Carrying Leaf Curl Disease:
Causing Agents

Ying-Huey Cheng', Han-Chao Lin’, and Feng-Chyi Lin**

Abstract

Cheng, Y. H., H. C. Lin, and F. C. Lin. 2015. Development of primers for detection of
whiteflies carrying leaf curl disease: Causing agents. J. Taiwan Agric. Res. 64(2):135-144.

A viral disease caused by Squash leaf curl Philippines virus (SLCPHV), a begomoviurs trans-
mitted by Bemisia argentifolii Bellows & Perring, is one of the most popular and serious diseases in
muskmelon cultivation during the last decade in the central and southern Taiwan. In addition to SL-
CPHY, there are many begomoviruses transmitted by whitefly in Taiwan. Polymerrase chain reaction
(PCR) assay with degenerated primers has been widely used for general detection of begomoviruses.
The degenerated primer pairs CPlup/dw were designed based on the capsid protein gene of recorded
begomoviruses in Taiwan and could amplify the viral DNA fragment of ca. 500 bp. The other degen-
erated primer pairs SLCVup/dw were designed to specifically target capsid protein gene of SLCPHV
and Tomato leaf curl New Dali virus, i.e., two causing agents of squash leaf curl disease in Taiwan,
and could amplify the viral DNA fragment of ca. 250 bp. In field survey of whitefly infection rate, re-
sults indicated that detection with CPlup/dw resulted in higher positive ratio than SLCVup/dw. Viru-
liferous whieflies could be detected with primer pairs CPlup/dw rather than with SLCVup/dw. Results
showed that whitefly carried other begomovirus instead of SLCPHV. Comparison with CP1lup/dw,
the primer pairs SLCVup/dw possessed higher sensitivity and accuracy and therefore, they were more
suitable for inspection of squash leaf curl disease and infection rate of B. argentifolii.

Key words: Bemisia argentifolii Bellows & Perring, Squash leaf curl Phillipines virus (SLCPHV),
Cucurbits, Primer.
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