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Table 2. Disease severity scale (0-5) of Okra yellow vein mosaic virus (OYVMYV) with description for each category.

5 4 3 1 0 alad) A A )
Scale grade
T U TaY) ke
g & & 415 Symptoms
k : > : observed
! &e b sia )l jial <l ;50 PR S Ll iy
& Gyl aa & Gl aad Gl a il Mosaic Healthy plant Description
BESSPRIRKIEN] 3 ytaa Olalue Moderate Mild yellowing
) 5 Aae 0y T yellowing with and beginning of
Severe Severe vein banding vein banding
yellowing with yellowing with
vein banding vein banding
and large and small

necrotic spots necrotic areas

(2022) 2 325 40 Alaa oy 2l il L5 Aaa 150



O e L dugina (39 b el ali GluaY) Ll e L
S Bjlae (%43.00) dla) A Sdf el el ciia
Ciaiagl a8 Gilialy cdlebadd) o Lo Jadal) las G caluad)
sl s ol R Cus iy Lad Ligina (398 29ay gl
Gl Cua Ol ey (piiall A+H+P ASDAN dldlad)
Aalas 3 (%93.33) dla] duws el il Leww ¢Lagal %26.67
CO-A 2Ll dlelee Wi ¢(sslia Caiuall xs H. erinaceus
Casms (G 385 . %100 L Ll donss cialy 388 il menl
lall & LR A alids) ) (A+HHP) Jalall dldes (o
Loglaall Dyens Slale 33 1 P. fluorescens LyiSs 55l elid ey
Baseie cilasil ShA e cilall sy @llyy il b dsjleal)
O il lgren ey 330 Ll ug il daglie (A 2ol
a2 23 3 il ) 8 e L LS g puill gl
Glick et ¢Figueiredo et al., 2010) <lall Jals delds LSy
cadl 3 ¢(2020) sals 2edl) oS3 Lo pe 138 G «(al., 1999
LLaY) A s B Lgudlzé P. fluorescens La<illy dlalaal)
SOl als & %30.00 L (CMV) LAl clulise (g
Db R L CliSa anli wY) Cije Hlab (3 Cun 3gm Ly
Slag pil) Lgiaa (e Ajgaall sla¥) e deganal Lilal slias
Llad) Glual) dad 3y Coglés i (Sas .(Wong etal., 2009)
leulaials cugli Laly ugpuill daglaal) ddle llial (&5 ol Ly
Lo 1385 el ol Aaglin o 25 (941 Ajind el
Y e hi Akl gu dalall DA e gl as
Ay Zl e 38w e P. florescence LyiSh aw H. erinaceus
(2011355 Slall) dalu

Lgtal) ol b Laglalaiy cilially dasdional) cilalaall 5l

OYVMV (g s dibua) 5l
On Al dsiee Glg dens M 3 ds B bl i
Abalal) ) dllaall & %12.88 lalial casly 3 ecDlabaall
Jelatll il ey a8 Glual) b jady Lad WL (A+H+P)
Al 5ad b Glial) G Digies Cligh 39ag are Slas)
AHP dliled) culael ai ccdlaledl o Jalall sl dwall U
(s s dgmy M5 .%10.66 cualsg la) sad il el Caall
H. erinaceus _aall & dllad LSy g ol AN Aulal<all dlalaall
Sl simg bl 13 G (2002) Park etal. ox<3 L ae 138 (3i
Cale¥) Clise e 2all Lgan 53laally Aladl) USyal) (o ap2a])
de Ve i a3 e Sl (LyaSlly shadlly gl

151 Arab J. Pl. Prot. Vol. 40, No. 2 (2022)

d&8lial)g )

OYVMYV (gl Aall pasduil
bl e lie 10 gasd e JleSl) dmill g Gl
OYVMV sy s dban il L] (el cad ) elaaldl
Bl Jeles &ils aladiul DNA (5il) (aclall dielias die
A0l ads dgag Jangl (g il daradie bl Jlexinbg duduiidll
pall g padl) Lall (e gyl GO (s (30 gh aadac e
cabel dgms ge at ) o Ljn il Qilel el oy culadl
3535 0o Gnll CalSl) @il cgll L ug il LD daials
Lajs i Lgad OSal (llg (8 6 <5 2) e wuf (B g el
lle doan A dajall aa Ty )l illg (3018 293 750 pan
el dhag Al 8l ae 138 38 5 ¢(2018) (9535 Patil
e Ly aulitial) g il A8al) ADL 03585 b ¢ uaY)

Lgaigll ADLL

Gumll Syl ) ga sy e Aplaa A Jal 4 jall CalSll A 1 JSd
O e oa adiimy sy =5 ) a3l (OYVMY) el o] inall
cgonll paall s =M 228 755 750 pan Gasoll Gane
z52750 panyaa lel AN (8 56 ¢5 <2 ald ) Aan gall ilisall

‘953915
Figure 1. Molecular test for Okra yellow vein mosaic virus
(OYVMV) using a primers pair which amplifies a 750 bp
nucleic acid. M= Molecular weight ladder, Positive samples
(# 2, 5, 6 & 8) which produced an amplicon of 750 bp.
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Table 2. Effect of the different treatments and their combinations on Okra yellow vein mosaic virus (OYVMYV) infection rate of
the different okra varieties.

Varieties «ilua¥)

Aalaal) hu\,la Jl:\u éju“‘; f—\‘):i..t S lalaal)
Treatment mean Star Hasnawi Petra Treatments
82.22 b 86.67 ba 86.67 ba 73.33 bac A. paniculata
88.88 ba 86.67 ba 93.33 ba 86.67 ba H. erinaceus
73.33¢ 80.00 ba 73.33 bac 66.67 bdc P. fluorescens
57.77d 66.67 bdc 53.33 edc 53.33 edc A. paniculate + H. erinaceus
37.77¢ 40.00 ed 40.00 ed 33.33¢e A. paniculata + P. fluorescens
40.00 e 33.33¢e 46.67 ed 40.00 ed H. erinaceus + P. fluorescens
28.88¢e 26.67 ef 33.33e 26.67 ef A. paniculata + H. erinaceus + P. fluorescens (A+H+P)
(CO-A) 4l M se led) las e 5 dbian 43 )lis Alalaa
100.00a 100.00a 100002 100.00a Infected control treatment without additives (CO-A)
(CO-B) 4l 3) 50 Ll Cilias Aol Alalaa
0.00f 0.00f 0.00f 0.00f Healthy control treatment with additives (CO-B)
(CO-C) 4l 3 50 iliay al daglus 45 e Alalra
0.00f 0.00f 0.00f 0.00f Healthy control treatment without additives (CO-C)
52.00 a 52.667 a 43.00 a Variety average aiall Jau sia

%5 Jldial (5 sise die 3 ganll aawie (K0 HLES) G (5 st (38 Lt aa 68 Y CapaY) i Lgagy 3 66,3
Values followed by the same letters are not significantly different according to Duncan multiple range test at P=0.05.
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Table 3. Effect of treatments and cultivars and their interaction on the severity (%) of Okra yellow vein mosaic virus (OYVMV)

infection.
Varieties <itia)
Aalaall kujln Jl:u.u égUuA 9\)’-’\-} i lalaal)
Treatment mean Star Hasnawi Petra Treatments
56.88 b 60.00 chd 62.66 cb 48.00 efd A. paniculata
62.22 b 64.00 b 68.00 b 54.66 cd H. erinaceus
48.00 ¢ 49.33 ced 48.00 efd 46.66 efd P. fluorescens
44.00 ¢ 46.66 efd 44.00 gef 41.33 gef A. paniculate + H. erinaceus
27.55d 33.33 g-f-h 25.33ih 24.00 jih A. paniculata + P. fluorescens
27.11d 16.00 ji 32.00h 33.33 gfh H. erinaceus + P. fluorescens
12.88 ¢ 12.00 jik 16.00 j1 10.66 jk A. paniculata + H. erinaceus + P. fluorescens (A+H+P)
(CO-A) Ll I se led) ilan je 5 dian 43 )lis Alalae
100002 100002 100.00a 100.00a Infected control treatment without additives (CO-A)
(CO-B) 4saill 3) 50 Lel) ilican daplus dlalas
0.00f 0.00k 0.00k 0.00k Healthy control treatment with additives (CO-B)
(CO-C) 4l 3 sa iliay ol daglus 45 e Alalra
0.00f 0.00k 0.00k 0.00k Healthy control treatment without additives (CO-C)
38.13a 39.60 a 35.86a Variety average aiall Jaw gia

%5 Jaia¥) (5 siue die 3 saall axeie (S0 LA s (5 sina (58 gt 2 55 Y Cajal) (il Lgay A A8 Y

Values followed by the same letters are not significantly different according to Duncan multiple range test at P=0.05
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Table 4. Effect of the different treatments and their combinations including okra varieties on specific peroxidase activity.

Varieties «ilia¥)

Alalaall i gia i PR o) i e lalaal)
Treatment mean Star Hasnawi Petra Treatments
4186 f 41.14i 42.92 h-1 4154 A. paniculata
4533 e 43.21 h-l 45.91 f-g 46.89 f-e H. erinaceus
47.23d-c 46.07 f-g 48.09 f-e 47.52 f-e P. fluorescens
46.54d 46.27 f-g 48.70 d-e 44.65 h-g A. paniculate + H. erinaceus
48.17 ¢ 47.84 f-e 48.99 d-e 47.67 f-e A. paniculata + P. fluorescens
51.93b 48.16 f-e 51.60c 56.03 b H. erinaceus + P. fluorescens
55.56 a 50.48 d-c 57.07b 59.14 a A. paniculata + H. erinaceus + P. fluorescens (A+H+P)
21409 34.70] 22.221 25.29k Infected control treatment without additives (CO-A)
(CO-B) 4l 3 50 L) Cilias Aol dlalaa
1856 22871 18.10m 14.72n Healthy control treatment with additives (CO-B)
. (CO-C) Al 3 5o iy ol Aaplus 4350 Aalna
15.741 19.10m 14.01n 1387n Healthy control treatment without additives (CO-C)
40.01a 39.76 a 39.73a Variety average aiall Jaus ia

Y65 Juaiall (5 sisa die 3 paall ot (K00 JUEA) o (5 sina (58 Len 2 53 Y oAl (i Lgay il 6 ,Y)
Values followed by the same letters are not significantly different according to Duncan multiple range test at P=0.05
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clallff 788.987 du el culks (aliall o digiadll dlle
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sl e clall/g 409.490

LaS b Laghy Jaldlly ciliallly desdiual) cilaleal) il

OYVMV (s i bas slald) (o Cilial 253! Jualal)
Gy dealall (50 20 (6 Js2n) A+HHP LLalSl dlalaall cilac]
H. erinaceus shé cm Jalull dlalas W cclull/¢ 655.073
leleas Ljlae cclatllfg 549.829 cukach P. fluorescens LyiSis

Gonll Gl 5 sa s iy Alian claldll (o Cilial BT (g 5K A 8 Lagin Jalaill g Cilual) s deadiall el il 5 Jgta

(OYVMV) slaalill ¢) jial)

Table 5. Effect of the treatments used and cultivars and the interaction between them on the chlorophyll content of three okra

cultivars infected with Okra yellow vein mosaic virus (OYVMV).

Varieties «ilia¥!

Aalaal) hu\,la Jl:\u éJUuA f—\‘):i..t S lalaal)
Treatment mean Star Hasnawi Petra Treatments
29.32h 26.34 po 28.74 no 32.881-m A. paniculata
3147 f 30.39 nm 30.37 nm 33.641-k H. erinaceus
32.29f 31.24 Inm 31.46 I-m 34.16 I-h P. fluorescens
33.86¢ 3292 -m 33.72 1-k 34.93 j-h A. paniculate + H. erinaceus
35.31ed 34.34 j-h 36.25 f-h 35.35 j-h A. paniculata + P. fluorescens
36.62d 36.24 -h 37.17 fgh 36.45 f-h H. erinaceus + P. fluorescens
38.98 ¢ 37.74fg 40.81 de 38.40 fe A. paniculata + H. erinaceus + P. fluorescens (A+H+P)
(CO-A) d,adl M 5o Ll ilias e 5 dlias 43l Alalra
25.27h 23.86p 2552p 26.44 po Infected control treatment without additives (CO-A)
(CO-B) &ail M sa Leall Cilias daplis Aldlaa
46.49a 44.62 be 46.94 ba 47922 Healthy control treatment with additives (CO-B)
(CO-C) 4l 3 50 iliay al daglus 45 e Alalra
42.26b 4054 de 42.09.de 44.15¢ Healthy control treatment without additives (CO-C)
33.82¢ 35.31b 36.43a Variety average aiall Jau sia

%5 Jia¥) (5 siue die 3 saall axeie oS00 LA s (5 sina (58 Lgin 2a 55 Y Cajal) (i Lgay I 68 ,Y)
Values followed by the same letters are not significantly different according to Duncan multiple range test at P=0.05.

o) jieall (35 padl eyl 50 w5ty Dlian elaalill (o Calial O Jualadl a8 b Lagin Jalaill 5 Cilial) s dariioa) clabaal) i 6 J g

(OYVMV) ¢l

Table 6. Effect of treatments, varieties and their interaction on yield of three okra varieties infected with Okra yellow vein mosaic

virus (OYVMV).

Yield (g/plant) (<k/g) Jualadl

Varieties «ilia¥)

Aldlaal) o gia g PPN o) D alaalf
Treatment mean Star Hasnawi Petra Treatments
403.199 i 690.46 i 268.63r s 250.51s A. paniculata
424.546 h 712.43 ih 283.53 rsq 277.67s H. erinaceus
449.394 g 743.45 gh 313.63 opq 291.11 rpq P. fluorescens
506.882 f 759.84 ¢f 440.63 m 320.18 op A. paniculate + H. erinaceus
526.912 e 779.62 ef 478.07 | 326.05 on A. paniculata + P. fluorescens
549.829 d 796.6 le 497.56 | 355.32n H. erinaceus + P. fluorescens
655.073 ¢ 833.96 d 590.50 j 540.76 k A. paniculata + H. erinaceus + P. fluorescens (A+H+P)
. (CO-A) il o) sa L) Cilan ye 5 Aibas 45 i Alalase
308.436 S37.44k 20058 t 187.291 Infected control treatment without additives (CO-A)
(CO-B) 4l 3 50 L) Cilias Aol Alalaa
903.594a 1039.172 865.23¢ 806.39 ed Healthy control treatment with additives (CO-B)
. (CO-C) 4l 3 sa iliay ol daglus 45 e Alalra
820.749b 999.90b 122.721h 739639 Healthy control treatment without additives (CO-C)
788.987 a 499.107 b 409.490 ¢ Variety average aiall Jau gia

%35 Jlaia¥ 5 siase die 3 saal) axie (00 HUER) s (5 sina (38 L 2a 55 Y Caal) (pad Ly 1) 68 Y
Values followed by the same letters are not significantly different according to Duncan multiple range test at P=0.05
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e Al calallfe 796.61 Lt Cinall P, fluorescens Lyiis
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Abstract

Jadoua, J.A. and M.A.W. Al-Fahd. 2022. Biological Resistance to Okra yellow vein mosaic virus Using Three Biological Agents
on Three Okra Cultivars. Arab Journal of Plant Protection, 40(2): 148-157. https://doi.org/10.22268/AJPP-40.2.148157

A study was conducted in Al-Alam District, Salah Al-Din Governorate, Iraq, during the fall season 2019-2020, with the goal of
diagnosing the local isolate of Okra yellow vein mosaic virus (OYVMV) from infected plants using polymerase chain reaction. A genomic
segment of OYVMV with a size of 750 was amplified using polymerase chain reaction (PCR) and a set of specific primers. By amplifying a
750 bp band on agarose gel, the field isolate tested was identified as a member of the genus Begomovirus, which was related to an Indian
isolate of the same virus. The study included determining the efficacy of three biological factors: (A) a medicinal plant preparation from A.
Paniculara, (H) a preparation from Lion's mushroom (H. erinaceus and (P) a preparation from P. florescence bacteria which has impact on
virus infection, as well as determining the response of three okra varieties to virus infection. The use of the three combined factors (A+H+P)
outperformed other treatments reducing virus infection rate of the Petra okra variety to 26.67 % and severity to 10.66 % as compared to 100%
for the control. The findings showed that there were substantial variation in the peroxidase enzyme activity and chlorophyll content, with the
A+H+P treatment producing 59.14 units/mg protein for the Petra variety and 40.81 Spad for the Hasnawi variety. The results also showed that
there were extremely significant differences in yield, with the triple treatment (A+H+P) yielding 833.96 gm/plant for the Star variety compared

to 537.44 gm/plant for the infected control that was not treated.
Keywords: Biological control, viruses, okra.
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