ARPP
@ ~itgs lis (VT V) FO—OV :(V) VY ,.Cw"‘/;;;oé,f)o &5 slo ying s
Journal of Applied Research in Plant Protection 13 (1): 45-57 (2024)-Research Article

https://dx.doi.org/10.22034/arpp.2023.17120
GllS byl 50 dilgaid Sljgo oy 4 dilguid g (b QI soeuY (B STy Sb )

"oyl oz dezme S palillae dll g, gy (e 251 Mol i Siler M agane Gre I (edere gy (g4
e ol oi55,5LiS 0uSCils il Mol 5 el 03,5 ll elo S (Lo yS pial dges olSiils g5, 5l 0uSCiily K junleS 0,5
“Masoomi@ UK.aC.Ir .5 u/ o lo,S syl 5 pial e oliils o g5, 9lis 0aSCiils UEL pgle i 09,57 ol olo,S s 5lo,S pials

VEYEN Gy AN VEYYTA il o

STy Gaios cpl ol LSgaS sl wg s p St 3 o «(Watermelon mosaic virus, WMV) wlgaie Soljse (weymg
ol olas s .wal o, AlbdS Lyl 0 WMV & o (SL) (LT ailsain alls Y cuin 5 (b s oY)
4 Jomo dp¥l 503l )0 @iz 5iSils 3 g ylens b (a3LE (mly oliee S 4 Y 0¥ (b L Il lagnY Sl e
Sy Gt 5l wisg Golam V) g1 e IV F elanY el b A 5 8 B X clarnY L as asls s ol
L g 00,5 canlive oo aisS g WMV L ol Jiake slacp¥ ple jo Llaials Sbs)l wlas 0 9 ¥ slacpY ailgais
A )l ez A8,T 8 mgng 4 pslie 09,8 10 RT-PCR 5 1Vl (slagygejl 0 ghie mlis 5 sho 5)lon b (als
a5k & g ny (4 50 el (S5l WMV L algaia 5 (b slacnV (ool slaplail Sis 5 5 059 pale 2 wg s
ol @ls ol 28l plle GlalS b anslie o 1) jlow lalS (IS S 059 5 5 ()9 @Bl Sl 0jg oS p 5 ()9 Sylo e

5 b Y o) Glarpy alax 5l Gaasd (pl jo gwyp 0,50 dllgain g b sl 5l golaad peif jo aS oy Q—l 3 Sl Gebod
2l 5l 680,045 5,10 043g WMV a Cd Cangliio b Lo jo ((sl) 5 Yol o LxT ailgaia VY g A Y & & ) slag,V
Ded oo dnogs polie pl8 )l adsl (olp Cuaglin slm| (Mol slaaali

Evaluation of the reaction of some cantaloupe and watermelon inbred lines to Watermelon
mosaic virus under greenhouse conditions

Mehdi Pourmohammad Ali*, Hossein Massumi““t, Jahangir Heydarnejad?, Akbar Hosseini Pour’, Roohollah
Abdolshahi?, Mohammad Javad Arvin®

Department of Plant Pathology, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman, Iran.
2Department of Agronomy and Plant Breeding, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman,
Iran. 3Department of Engineering of Horticultural Scince, Faculty of Agriculture, Shahid Bahonar University of Kerman,
Kerman, Iran. masoomi@ uk.ac.ir

Received: 29 May 2023 Revised: 28 August 2023 Accepted: 01 September 2023
Abstract:

Watermelon mosaic virus (WMV) is one of the most important viruses of cucurbit plants. In this research, the reaction of
10 cantaloupe and eight watermelon Ajili (Jabani) inbred lines was evaluated under greenhouse conditions against a
WMV isolate. Results indicated that only the inbred line of cantaloupe selfing 2 showed a delay in symptoms development
which attributed to low disease severity index and average absorbance in ELISA test. Therefore, it was considered as
resistant inbred line to the virus. While the inbred lines 3, 5, 6 and 8 were moderately susceptible and 4, 7, 10 and 11 were
susceptible to the virus. Among watermelon inbred lines, 2 and 5 were found to be susceptible, whereas other accessions
did not show any disease symptoms and also their severity index were recorded to be zero. Furthermore, results of
enzyme-linked immunosorbent assay (ELISA) and RT-PCR tests showed that the later accessions are resistant to WMV.
To assess the virus's impact on plant biomass, cantaloupe and watermelon inbred lines were mechanically inoculated with
the WMV. Results indicated that the susceptible cantaloupes and watermelons against WMV were found to have
significantly lower fresh leaves, dry stems and biomass than control plants (non-inoculated). Collectively, the cantaloupe
inbred lines 1 and 2 and watermelon inbred lines 1, 3, 6, 7, 8 and 11 used in this study are probably resistant against WMV
and can be recommended in breeding programs to establish more resistant crops.
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Figure 1. Symptoms of inoculated inbred lines of cantaloupe and watermelon against WMV. A and C: Mosaic and mild
blistering on the inbred lines of cantaloupes selfing 2 and 6, respectively (infected leaf on the right and healthy leaf on
the left), B, D, and E: Mosaic and mild blistering on the inbred lines of cantaloupe selfing 5, 10 and 11, respectively
(infected leaf on the right and healthy leaf on the left), F: Blistering and leaf malformation on the inbred lines of cantaloupe
selfing 3 (infected leaf on the left and healthy leaf on the right), G: Blistering and leaf malformation on the inbred lines
of cantaloupes selfing 8 (infected leaf on the right and healthy leaf on the left), H: Blistering, vein banding and severe
growth reduction on the inbred lines of cantaloupe selfing 4 (infected leaf on the right and healthy leaf on the left), I: Vein
banding, blistering, and severe growth reduction on the inbred lines of cantaloupe selfing 7 (infected leaf on the left and

healthy leaf on the right), J and K: VVein banding, blistering, and severe growth reduction on the inbred lines of watermelon
Ajili 2 and 5, respectively (infected leaf on the left and healthy plant on the right).
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Table 1. WMV symptoms score in inbred lines of cantaloupe and watermelon.

Symptoms score Inbred lines Species

0 1 Cantaloupe
2 2 "

4 3 "

5 4 "

2 5 "

2 6 "

5 7 "

4 8 "

2 10 "

2 11 "

0 1 Watermelon Ajili
5 2 "

0 3 "

5 5 "

0 6 "

0 7 "

0 8 "

0 11 "

Algaie Salise oo bodd (Siale dlgain 5 b (alls slacnY sboazals )3 )l Dol (a3l ¥ Jguar
Table 2. Disease severity index in inoculated inbred lines of cantaloupe and watermelon seedlings with WMV.

Disease severity index Inbred lines Species
0
0.1
0.2
15
0.2
0.36
0.16
0.2
0.13 10 "
0.06 11 "
0
0.16

Cantaloupe

0 N o o B~ W N B
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Table 3. Mean absorbance at 405 nm wave length four weeks after inoculation with WMV

* Mean Inbred lines Species
0.20425¢ Cantaloupe
0.50100¢ "

0.71833dc
0.54650¢
0.68938¢
0.56450¢
0.86050°
0.79300¢¢
0.992172
0.87083°
0.20000#
1.026502
0.15900®
0.985752
0.165508
0.157008
0.213008
0.19325¢
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Fig 2. Gel electrophoresis pattern of amplified RT-PCR products from six ELISA-positive samples using WMV -specific
primer pair WMV-R/F. Lane M: Molecular marker (GenRuler™ 1kb DNA ladder, Thermo Scientific), Lane 1:

Cantaloupe inbred line 11, Lane 2: Cantaloupe inbred line 7, Lane 3: Cantaloupe inbred line 8, Lane 4: Cantaloupe inbred
line 10, Lane 5: Watermelon inbred line 2, Lane 6: Watermelon inbred line 5, Lane 7: Healthy plant.
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Table 4. Means of the fresh and dried weight of infected plant organs of cantaloupes inbred lines, seven weeks post-inoculation with WMV.

Inbred lines
2 3 4 5 6 7 8 10 11 Plant Healthy/Infected
t=3.570" 1.159 2.355 0.791 3.702 1.017 0.894 2.173 1.158 1.015 Healthy Leaf
fresh weight
0.949 1.910 0.495 2.523 0.729 0.635 1.741 0.876 0.970 Infected
0.21 0.445 0.296 1.179 0.288 0.259 0.432 0.282 0.045 d
1.149 2.739 0.806 3.228 1.423 0.686 1.704 1.098 0.858 Healthy Stem fresh weight
t=1.171" 0.508 2.072 0591 2.920 1.166 0.606 1.685 0.970 0.712 Infected
0.641 0.667 0.215 0.308 0.257 0.080 0.019 0.128 0.146 d
0.022 0.149 0.035 0.686 0.080 0.059 0.912 0.085 0.051 Healthy Root fresh weight
t=1.949" 0.019 0.144 0.017 0.293 0.051 0.025 0.553 0.025 0.036 Infected
0.003 0.005 0.018 0.393 0.029 0.034 0.359 0.060 0.015 d
0.083 0.214 0.048 0.434 0.072 0.062 0.203 0.081 0.071 Healthy Leaf
dry weight
t=0.78" 0.058 0.190 0.031 0.304 0.053 0.059 0.175 0.062 0.066 Infected
0.025 0.024 0.017 0.130 0.019 0.003 0.028 0.019 0.005 d
0.060 0.169 0.039 0.231 0.069 0.044 0.087 0.049 0.061 Healthy Stem
dry weight
t=3.677"" 033 0.131 0.027 0.183 0.053 0.038 0.085 0.045 0.039 Infected
0.027 0.038 0.012 0.048 0.016 0.006 0.002 0.004 0.022 d
0.009 0.032 0.010 0.065 0.014 0.007 0.051 0.013 0.013 Healthy Root
dry weight
t=1.1978™ 0.005 0.035 0.005 0.046 0.011 0.003 0.034 0.005 0.007 Infected
0.004 0.003 0.005 0.019 0.003 0.004 0.017 0.008 0.006 d
2.33 5.243 1.632 7.616 2.520 1.639 4.789 2.341 1.924 Healthy Biomass fresh weight
t=4.524"" 1.476 4.126 1.103 5.736 1.946 1.266 3.979 1.871 1.718 Infected
0.854 1117 0529 1.88 0.574 0.373 0.81 0.47 0.206 d
0.152 0.415 0.097 0.730 0.155 0.113 0.341 0.143 0.145 Healthy Biomass dry weight
t=3.103" 0.096 0.356 0.063 0533 0.117 0.100 0.294 0.112 0.112 Infected
0.056 0.059 0.034 0.197 0.038 0.013 0.047 0.031 0.033 d
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Table 5. Means of fresh and dried weight of watermelon inbred lines seven weeks post inoculation with WMV.

WMV L G5ale 5l ey 53, T el allgain (alls glagn¥ (ol Guloge Stz g 5 lagy (Sl O Jgur

Watermelon Ajili

Watermelon Ajili inbred line 2  Plant Healthy/Infected

inbred line 5
2.027 0.901 Health
-7 1.943 0.789 | ia ):1 Leaf
= : : nfecte fresh weight
0.084 0.112 d
1.923 0.813 Healthy
1.745 0.685 Infected Stem
t=6.12" 0.178 0.128 d fresh weight
0.174 0.086 Healthy Root
t=1.285"  0.170 0.054 Infected fresh weight
0.004 0.032 d
0.151 0.040 Healthy Leaf
t=2.636" 0.131 0.031 Infected dry weight
0.020 0.009 d
0.113 0.039 Healthy
-6.5" 0.098 0.028 Infected stem
t=6. ) ) dry weight
0.015 0.011 d
0.028 0.005 Healthy
{=5% 0.025 0.003 Infected Root
B : ‘ dry weight
0.003 0.002 d
4.124 1.8 Healthy
t=89.66**  3.858 1.528 Infected Biomass fresh weight
0.266 0.272 d
0.292 0.084 Healthy
t=3.75™ 0.254 0.062 Infected Biomass dry weight
0.038 0.022 d

algain Salise gy b o Giale alsain s b Alls lagsY laais o (Fogll woys (Sl # Jgoar
Table 6. Mean percent infection of cantaloupe and watermelon inbred lines inoculated with WMV.

* Mean

Inbred lines

Species

0.05°
0.05°
0.05°
0.32

0.10°
0.18°
0.03°
0.05¢
0.06°
0.03°

Cantaloupe

"

OC
0.03¢

11

Watermelon Ajili

*In the third column, treatment means sharing similar letters are not significantly different..:
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5 polie pgd g Jgl 4sS 4 3laie 8, iy 5 MOSAIC Virus
09229 Crl 4 S K00 4555 g0 0ad (g pB)l ples
shwmr oy JUEsl b peres sl 2bj)1 el
modld asiee o ol o8 ) 4w 4 Cucumis melo Pl 414723
P Ailesls ylid Cwglie WMV s by a5 ol
g odloglis 1) Sdljge mdle latl oo Siale slaaigs oS
(Gilbertetal. 1994) wols gore mudle  2LgS S 5l
i Loyl s Slige gy Sl wanllhe S o

J>1e 59, (Cowpea severe mosaic virus; CPMV) L.
@ 9 i ek i Lagl (ola 03, w0 Gtz
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;o .(Booker et al. 2005) cewl 009y puiie awo,0 AD U
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LLL sil aSd Gug g cihs slag ol & 039l ailgaa
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Ol 3 e Cgmite (owang slag b J5S
Ceaglie WMV G156 (55ko (5S4 azgi b asllae
el dlgain Al Y cua y b alls oY e
2 o) g WMV g g plp jo 6l3IS Lalpd 5o (SL)
Al Y gs 5 b Ll Y A S ol ol b
VoY sl i cwgng wodle Siale 5l lgase
Cooper & Jones ) s )l o slojaxls olulp LI
@i e 59 b ladd o 1Y s Qi 5w (1982
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18 ol b 09,5 50 (6 ko S el s 4y 13,
sy s b V) g ) ¥ F GlacnY izren a8 8
DY 3 YU )5 i lee Jds 4 LT ailgain 0 4 ¥
Oley Do )3 (G)lew oo j9y Gizred 5 Dud Ll
G525 ol 4 e slonY g5 5l e Sile jl an ieS
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Iy Solem e Sle Siale jo a5 Lol algaun V)
Olye ar gy e 55 sl IVl slagygesl 5 wisls ()Las
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0355 9 L 4y, 1545 s WMV 5 ZYMV CMV cla
oy Lt Conglie LgsT &y s PI 494532 4 PI 494528
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