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Assessment of Resistance to Squash leaf curl Yunnan virus in Some
Cucurbitaceous Plants
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ABSTRACT

The distinct species of begomovirus named Squash leaf curl Yunnan virus (SLCuYV)
was detected in Thailand. It caused yellow leaf curl diseases of commercial varieties of various
cucurbitaceous plants and led to severe losses in both fruit quality and yield. The virus spreads
widely across the country due to the effective transmission by whiteies (Bemisia tabaci).
Breeding for resistance of plant is the most effective approach to reduce disease loss. The aim
of this study was to assess the resistance of pumpkin, wax gourd and ridge gourd cultivars to
infection by SLCuYV isolateTH-PK-2018 (SLCuYV-TH-PK-2018) under greenhouse conditions.
A total of 152 accessions including 106 of pumpkin (Cucurbita moschata), 39 of wax gourd
(Benincasa hispida), and 7 of ridge gourd (Luffa acutangula) were evaluated for SLCuYV
infection by whitey transmission. Ten to fifteen adult whitefies were provided a 48 hour
acquisition access period (AAP) initially on the symptomatic pumpkin plants, and then transferred
to each healthy seedling at the first true leaf stage for a 72 hour inoculation access period
(IAP). The presence of SLCuYV in inoculated plants was determined by using the enzyme-linked
immunosorbent assay (ELISA) and the symptoms were scored at 4 weeks post inoculation.
Virus infection index based on percentage of disease index and vulnerability index classified

20 resistant accessions including 3 of pumpkin, 10 of wax gourd and 7 of ridge gourd.
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Table 1 Category of disease reaction based on percentage of disease incidence (PDI) and

vulnerability Index (V)

PDI and V index

Disease Reaction

Reaction group

0 Immune I
1-25 Resistant R
26-50 Moderately resistant MR
51-75 Moderately susceptible MS

76-100 Susceptible S
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15

s4r EF577264.1 Tomato yellow leaf curl Thailand virus
100 } EU249457.1 Tomato yellow leaf curl Thailand virus
GU208515.1 Tomato yellow leaf curl Thailand virus
GU723734.1 Tomato yellow leaf curl Thailand virus
100 || AY514631.1 Tomato yellow leaf curl Thailand virus
KX943292.1 Tomato yellow leaf curl Thailand virus
100 | KX943294.1 Tomato yellow leaf curl Thailand virus
L DQ871222.1 Tomato yellow leaf curl Thailand virus
100 ~AF141922.1 Tomato yellow leaf curl Thailand virus
X63015.1 Tomato yellow leaf curl Thailand virus

97

1067- AJ495812.1 Tomato yellow leaf curl Thailand virus

88

08 AF206674.1 Tomato yellow leaf curl Thailand virus
100 L KX290922.1 Tomato yellow leaf curl Thailand virus
AY514630.1 Tomato yellow leaf curl Thailand virus

84 AY514632.1 Tomato yellow leaf curl Thailand

100

100 I: MK040597 Squash leaf curl Yunnan virus (TH-PK-2018)

— AJ420319.1 Squash leaf curl Yunnan virus

KX388157.1 Squash leaf curl Yunnan virus (TH-PK-2016)

HG937523.1 Tomato leaf curl New Delhi virus
[AJ971265.1 Tomato yellow leaf curl China virus

100

100 |HF674920.1 Tomato leaf curl Yunnan virus
— ABO085793.1 Squash leaf curl Philippines virus

100

L MGS525551.1 Squash leaf curl China virusisolate
— FEF068246.1 Tomato leaf curl New Delhi virus

o AB330079.1 Tomato leaf curl New Delhi virus

7 AF448059.2 Tomato leaf curl New Delhi virus

100 HM345979.1 Tomato leaf curl New Delhi virus
KY304920.1 Maize streak virusisolate

—
100

Figure 1 The phylogenetic tree showing the genetic relationship of Squash leaf curl Yunnan
virus isolate TH-PK-2018DNA-A sequences compared with the other Begomoviruses reported
in GenBank using MEGA 6.0 program. Bootstrap values are indicated on the branches (1,000

replication)
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i 1-6 fUsuradelasafiaadvanedn
mMaganfuaduwasd 405 ulwsAswindy
0.145, 0.702, 1.160, 2.32, 2.321 waz 1.070
ANRIGU (Figure 2B) Tamdalisafinisuin
USnaugegaluduanii 4 nisamiveslaifiadu
ot szpzmfisnsaslunafiolufiawn

asassvlSinaudolsmielflunmsdsifiu
ANNEUIURE 4 dant nasnsteneaLde
ilasanfizuaaseinszedlsnatutinaunay
fusinaudelrsauiindugega wammeaasly
aSelinanndeeuUse9uDes Martinez et al
(2017) N19U52 L AUANNEUNIUREIIA
Lm\ﬂuaqa Cucurbita W8y Lagenaria AoLds
ToLCNDV %GLﬂuL%aIuﬂqa begomovirus
WU MRINNTENENEALIAGILLNAIIT1ILED
35 Tu WwuaaseInIuLIskariiafidun
nMsiAnlsagegn uazwudn Unagelia
fUAINTURIITENDINISLIA SIANENTUS
LYIAUATIADNU

3 week

1 week

4 week 5 week

6 Qeek@

2.5
2.0

1.5

B SLCuYV
1.0
0.5 I I
00 H
Be\{- Gé& 3?}

N N N
e e e
RN S S S aIPAC

After transmission

ELISA at absorbent 405 nm.

Figure 2 Accumulation of Squash leaf curl Yunnan virus isolateTH-PK-2018 in the pumpkin
leaves at 1-6 weeks post inoculation (wpi) with whitefly (Bemisia tabaci). (A) Symptoms on
leaves of pumpkin and (B) ELISA absorbance values of MAb M1 with SLCuYV-TH-PK-2018

at 405 nm

3. nsUsTIuANA U UTaYRTRaLEe
1254 SLCuYyv

NI IR WA ULAITINAT B D ITNA
152 @eug leadannen1smdsandiemen
T5m 4 §Ua 9 (Figure 3) waziisnuusuluy
uaazIzAuAzuuuNIA U ussin

FULITDIBINILIA UFITATEAUANNFIUNY
WU FNMa9 FNUNG LRSUIUWAEN F9UU
3, 10, uaz 7 ®wWUf Awmady (Table 2)
Aluuangp1nisvaslsa (V=0%) (Figure 3)
Faifianuguniusieidslaga SLCUYV-TH-
PK-2018 Tusséiu | deAmiusonas 13.16
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yosmpufisihiwmaseuiionue filnnes wigaidintiey dauduanndiuniussdy MR
20 &eug uazitnuvly 12 seiugidmuniu (V=26-50%) usnanil wuin finmes 91y
oipl3alusedy R Taofinuansennmisses 64 awwus uasiinuws 10 aewus deineg
sadssuuludnidey (V=2-24%) Tuzmusil Tuanudumuszdy MS 9 S uamIINg
Wnnag uasinums 31UU 19 UaL 7 auWusg 209LIATENVUMNAN (V=51-75%) Ta7uu
AN uaasENURNWRBIwas s gy (V=76-98%) (Figure 4)

Yoyeyse

Immune Resistant Moderately resistant Moderately Susceptible Susceptible

e

Immune Resistant Moderately resistant Moderately Susceptible Susceptible

VoV

Immune Immune Immune Immune Immune

Figure 3 Symptoms on tested cucurbits leave transmitted with Squash leaf curl Yunnan
virus isolate TH-PK-2018 at four weeks after transmission with whitefly (Bemisia tabaci).
(A) Pumpkin: PK30, PK71, PK68, PK29 and PK95, (B) Wax gourd: WG118, WG122, WG109,
WG126 and WG108 and (C) Ridge gourd: RG146, RG147, RG148, RG151 and RG152
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Table 2 Summary of disease reaction of pumpkin, wax gourd and ridge gourd against Squash

leaf curl Yunnan virus based on percentage of disease index (PDI) and vulnerability index (V)

Disease reaction(Plant number)

Type of Moderatel Moderatel
yp Immune Resistant ° fera " ° era.ey Susceptible
plant resistant susceptible
\'} PDI Vv PDI Vv PDI Vv PDI Vv PDI
Pumpkin 3 3 20 5 19 14 21 19 43 65
Wax gourd 10 10 12 4 7 7 2 7 8 11
Ridge gourd 7 7 0 0 0 0 0 0 0 0
50
b=
S 40
o,
=
£
o 30
qqé B Pumpkin
“ES 20 B Wax gourd
)
'g 10 I Ridge gourd
=)
Z.
0
I R MR MS S
Reaction group @
Pumpkin Wax gourd Ridge gourd
0%
u =3 = B 1-100
m R=19 B R=31 B R=0
m MR=1s 5% [ : W MR=1 —
W MS=20 M W Ms=0
m =i W $=21 m s=0

Figure 4 Summary of disease reaction of pumpkin (C. moschata) wax gourd (B. hispida)

and ridge gourd (L. acutangula) against SLCuYV-TH-PK-2018 based on vulnerability index

(A) Number of tested plant and (B) Percentage of tested plant
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Figure 5 Summary of disease reaction of pumpkin (C. moschata) wax gourd (B. hispida)

and ridge gourd (L. acutangula) against SLCuYV-TH-PK-2018 based on Percentage of

disease index (A) Number of tested plant and (B) Percentage of tested plant
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