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Bean common mosaic virus: BCMV
BYMV
CMV

Bean yellow mosaic virus:

«Cucumber  mosaic  virus:
sSouthern bean mosaic virus:SBMV
BCMNV ;, Tobacco streak virus: TAV
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Table 1. Bean cultivars and lines studied in the present investigation together with their
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origin and type

S5 el <o)l sl &
Genotype No. Genotype name Origin Type
1 Capsoli s Breedin Iran Ol s3 e 2l Kidney-bean By
2 Naz 5t Breed in Iran Olplyseds #al - Kidney-bean A
3 Derakhshan s, CIAT (Columbia) (L) ok Kidney-bean A
4 Sayyad sle  CIAT (Columbia) (LelS) ol Kidney-bean o8
5 Akhtar 7! CIAT (Columbia) (L) b Kidney-bean »5
6 Keshavarz 5o5S” Breed in Iran Olgl s ets #3el - Kidney-bean P
7 Goli &5 Breedinlran Olpl s eds #3al - Kidney-bean 5
8 D81083 CIAT (Columbia) (L) ol Kidney-bean 5
9 A195 CIAT (Columbia) (L) b Kidney-bean B
10 Ks 31107 CIAT (Columbia) (LlS) ole  Kidney-bean By
11 Ks 31125 CIAT (Columbia) (LlS) ol Kidney-bean By
12 Ks 31128 CIAT (Columbia) (k) ol Kidney-bean By
13 Ks 31131 CIAT (Columbia) (L) ol Kidney-bean 5
14 Ks 31137 CIAT (Columbia) (L) ol Kidney-bean §23
15 AND-1007 CIAT (Columbia) (LelS) oL Kidney-bean B
16 Dehghan olis> - Breed in Iran Olpl 53 edd #3bel Mung-bean Aol
17 Daneshkadeh «4Kuls Breed in Iran Ol ysedd #3el Mung-bean b
18 Sadaf <4. Breedin Iran Olpl 53 eds Pl Mung-bean i
19 G5710 CIAT (Columbia) (LlS) &lw  Mung-bean Ao
20 Cifem cabe CIAT (Columbia) (LlS) &lw  Mung-bean Aol
21 74 Emerson V¥ 050l CIAT (Columbia) (LelS) b Mung-bean Aol
22 Wa4502-1 CIAT (Columbia) (LlS) &l Mung-bean ks
23 G11867 CIAT (Columbia) (LlS) &l Mung-bean ks
24 Jules #s  CIAT (Columbia) (LeS) &b Mung-bean L
25 KS 41124 CIAT (Columbia) (L) L Mung-bean b
26 KS 41125 CIAT (Columbia) (Ll L Mung-bean Aol
27 KS 41126 CIAT (Columbia) (L) L Mung-bean Aol
28 KS 41128 CIAT (Columbia) (LlS) &l Mung-bean ks
29 11805 Turkey 4S5 Mung-bean Ao
30 Local Ahar &5 Breedinlran Olpls3edd #3et - Chiti-bean ST
31 Local Aligoudarz 580 5 Breedin Iran Olzlysedd #3l - Chiti-bean ST
32 Talash % Breed in Iran Olglyseds #3al - Chiti-bean &
33 Khomein-5 0-o~  Breedin Iran Olplyseds #3al - Chiti-bean &
34 Local Khomein o= s Breedin lran Olglyseas #al - Chiti-bean =
35 Ghalaf Sefide sarab <l e S Breed in Iran Ol yseas #al - Chiti-bean ST
36 Khomein-2 Y- Breedin lran Olpls3ead #et - Chiti-bean ST
37 Cos16 CIAT (Columbia) (L) ol Chiti-bean e
38 G 14088 CIAT (Columbia) (LlS) ol Chiti-bean xS
39 Cardinal Jus,8”  CIAT (Columbia) (L) &L Chiti-bean ==
40 G 01437 CIAT (Columbia) (L) ol Chiti-bean xS
41 Tay107 CIAT (Columbia) (LlS) &le  Chiti-bean S
42 Pinto s CIAT (Columbia) (LlS) &l Chiti-bean xS
43 Ks 21193 CIAT (Columbia) (LlS) ol Chiti-bean xS
44 KS 21371 CIAT (Columbia) (LlS) &l Chiti-bean xS
45 KS 21383 CIAT (Columbia) (L) &L Chiti-bean S
46 KS 21470 CIAT (Columbia) (LlS) &le  Chiti-bean S
47 KS 21481 CIAT (Columbia) (L) L Chiti-bean S
48 Ks 21414 CIAT (Columbia) (L) L Chiti-bean S
49 Ks 21191 CIAT (Columbia) (LlS) ol Chiti-bean xS
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Table 2. Simple ANOVA of traits of bean genotypes infected by Cucumber mosaic virus

MS Sl e oSk

a3 ST ST o O e o O e
3T s s b a;}STﬁfﬁ Js )8 Mufﬁ dals by IS
o df. Real Apparent Infected Chlorophyll Control Control
S.0.V. Sl e infection infection leaf area content leaf area  chlorophyll contents
Replication kS 1 0.076 0.006 5.578 2.173 12.049 0.176
Treatment Sls 48 0.188" 0.136°  28.704" 1.8947 45170 2.951
Error Ls 48 0.027 0.009 8.459 0.449 5.965 4.034
Total g 97
CV% Ol g o oy 19.190 12.280 7.430 17.090 22.950 22.780

/) Jlaa| cb.n).) OIS gme e
**: Significant of 1% level of probability.

Do ol Al doys 5 &S50 s s 4 (S 38T s 5 03T slajles 53 Ll s 55 5 s mlaw 5 s IS Ol 5 S0Le Y Uit
Table 3. Mean chlorophyll contens and leaf area of bean genotypes in infected and non-infected treatments with Cucumber mosaic virus
and decrease percentage of these traits

Traits mean  clis Sls

. B s ST S 29T 05
Trait —>  Percentage of decrease  With infection  Without infection
Chlorophyll content J 9SOl 5 32.97 4.29 6.40

Leaf area &, o 18.80 12.01 14.79

YAN
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Table 4. Variation percentage of leaf area in different cultivars and lines of bean with
CMV infection

osled el G5k L Lo oled el STEN L L2y
555 555 S 2T ST S ks 555 555 ST (S O et
Genotype Genotype Without With Variation Genotype  Genotype  Without With Variation
No. name infection infection percentage No. name infection infection percentage
1 D81083 12.56 9.47 24.60 26 KS 21470 13.03 8.05 38.22
2 Daneshkadeh 13.24 10.99 16.99 27 Ks 31137 15.03 13.89 7.58
3 KS 21481 17.07 15.68 8.14 28 Cardinal 7.67 7.37 3.91
4 Cifem cabe 10.04 8.35 16.83 29 KS 41126 18.40 16.51 10.27
5 Sayyad 12.75 8.53 33.10 30 Tay107 18.27 16.15 11.60
6 Pinto 20.92 16.93 19.07 31 Sadaf 11.65 9.61 17.15
7 G 01437 14.97 13.30 11.16 32 Ks 31107 8.69 6.43 26.01
8 Khomein-2 17.37 15.09 13.13 33 KS 41124 13.52 9.68 28.40
9 G 14088 18.24 17.61 3.45 34 KS 21371 12.19 9.32 23.54
10 Jules 14.82 11.06 25.37 35 Khomein-5  14.95 12.05 19.40
11 Akhtar 18.37 12.13 33.97 36 Local Ahar  16.91 14.98 11.41
12 Ks 21193 10.26 9.43 8.09 37 Talash 12.47 11.43 7.86
13 Ks 31131 13.27 9.46 12.71 38 AND-1007 12.76 11.73 8.07
14 Ghatl)af sefide 18.06 15.84 12.29 39 KS 41125 10.66 9.44 11.44
saral
15 11805 18.97 15.68 17.34 40 Ks 31128 19.82 17.14 13.52
16 Ks 21414 10.92 10.58 3.11 41 Cosl6 26.70 8.87 36.79
17 Ks 31125 8.38 7.55 9.90 42 Keshavarz 26.37 11.23 57.41
18 Capsoli 10.96 9.74 11.13 43 G5710 20.44 17.13 16.19
19 Ks 21191 10.82 9.03 16.54 44 Dehghan 8.63 6.46 25.14
20 Wa4502-1 7.14 5.49 23.11 45 Goli 21.06 16.59 21.23
21 Local 13.17 11.45 13.06 46 Derakhshan  15.57 13.66 12.23
Aligoudarz
22 KS 21383 11.94 9.74 18.43 47 KS 41128 4.21 2.67 16.82
23 G11867 18.27 16.50 9.69 48 Naz | 17.27 14.13 18.18
Loca
24 A195 22.41 19.61 12.49 49 Khomein 17.25 14.28 28.81
25 74 Emerson 17.27 15.15 12.28

NS Oz S Slisn s s
Ls g a8 s sl 55
Lo 55 snes S V2 g oLl
s Lo CMV sy 2 STy bl
il ST dsys @l S Llacs s
5 aS s a3 T doys 5700 5 S
Lo 55 Hidd b5 pslie chzn V00
«Capsoli Ks 31125 (Ks 21414 D81083
«Cardinal (Ks 31137 Ks 21191
AND-1007 (Talash (Ks 21371
Local Khomein 5 Dehghan (Ks 41125
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Table 6. Real and apparent infection percentage of different cultivars and lines of bean

with CMV infection

o ylads (,u EW ST Lo o leds (aL: EW ST Lo o
55 S5 b ST ity ST 55 55 b ST Wl ST
Genotype Genotype Apparent Real Genotype Genotype Apparent Real
No. name infection infection No. name infection infection
percentage percentage percentage percentage
1 D81083 0.250 0.086 26 KS 21470 1.000 0.438
2 Daneshkadeh 0.750 0.134 27 Ks 31137 0.125 0.000
3 KS 21481 0.875 0.104 28 Cardinal 0.000 0.000
4 Cifem cabe 0.625 0.261 29 KS 41126 0.875 0.175
5 Sayyad 1.000 0.700 30 Tay107 0.750 0.064
6 Pinto 1.000 0.789 31 Sadaf 0.625 0.201
7 G 01437 0.625 0.333 32 Ks 31107 1.000 0.708
8 Khomein-2 1.000 0.528 33 KS 41124 1.000 0.619
9 G 14088 0.750 0.106 34 KS 21371 0.125 0.094
10 Jules 0.750 0.436 35 Khomein- 1.000 0.160
11 Akhtar 1.000 0.958 36 Iagggl 0.875 0.388
12 Ks 21193 1.000 0.202 37 Talash 0.125 0.050
13 Ks 31131 1.000 0.489 38 AND- 0.250 0.028
14 Shalafsefide 4 g0 0.317 39 KS41125  0.000
15 11805 1.000 0.050 40 Ks 31128 1.000 0.687
16 Ks 21414 0.000 0.075 41 Cos16 1.000 0.599
17 Ks 31125 0.375 0.067 42 keshavarz 1.000 0.972
18 Capsoli 0.125 0.025 43 G5710 0.750 0.192
19 Ks 21191 0.000 0.031 44 Dehghan 0.000 0
20 Wa4502-1 1.000 0.573 45 Goli 1.000 0.345
21 Local 0.625 0.083 46 Derakhsha 0,625 0.330
22 KS 21383 1.000 0.367 47 KS 41128 0.875 0.175
23 G11867 0.625 0.346 48 Naz 1.000 0.288
24 A195 1.000 0.375 49 k?]%"’}:]ein 0.375 0.069
25 74 Emerson 1.000 0.400

Al ST dsys 5700 I S 8l
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Table 7. Correlation coefficients of measured traits in different groups of bean as
affected by CMV infection

Ligs A= ST J83S Ol e Dl i O el O S
Bean type Trait i Real infection Variation of chlorophyll  Variation of leaf area
percentage content amount
LgﬁUé ;:}JT Loy
Apparent infection percentage 0.923™ 0.627" 0.444™
) i j:_,JT EW ST
Chw g"’j Real infection percentage 0.599™ 0.404™
iti-bean 5 IS e ol s
Variation of chlorophyll content
0.313
s b ;:)JT Loy
Apparent infection percentage 0.932" 0.698" 0.346
: i (52T ey
i b Real infection percentage 0.581" 0.321
Mung-bean 55 S Ol o
Variation of chlorophyll content
0.308
) ;:}.\T RS
Apparent infection percentage 0.934™ 0.859" 0.786™
AL hi= T4 N N
Kidney-bean  Real infection percentage 0.871 0.790
Js S Ol Dl s
Variation of chlorophyll content 0.680"

..w):b,.x.a);\lecla.uajl;@mv::;g:xexej*

* and **: Significant at 1% and 5% levels of probability, respectively.

33 $lod S 59 ms Jale CMV (g5 Las
as «(Nault et al., 2006) c—ul ;o Lo o)
M e S s 53 Y0 b jo 4S5k
g 3 = 5 32 LS Sl 3
L Se3s JITCMV e 5w sl
5, Slee , CMV 5L .(Nault et al., 2006)
R b 1 Lol 5l ok 5 o e
L, (Taylor et al., 2006) SR
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Table 8. Correlation coefficients between measured traits in bean genotypes as affected
by CMV infection

i Al ST, E b e Dl 8IS Ol D
Trait Apparent infection Variation of leaf Variation of
percentage area amount chlorophyll content
Real infection percentage 0.685™" 0.347" 0.725"
Apparent infection 0.632 0.745
percentage
Variation of leaf area 0.484~

amount

WY I W R leéaszjl;@m%;@:xexe}xe
*and **: Significant at 1% and 5% levels of probability, respectively.

b b5 IS @ b5 IS Ol oS sy ol s DS (o) 53 45 U8 A6 mbia 50
L alin 5o o3 40T (sl s 5o ba s 87 s & ST oo 5 So4T Ll 3 53 55
oy 5wl ials S IT 0s ol Ol ;= (Shakeel et al., 2016) CMV .5, 5
Al or S elS 4 Splest 5 s g3 O s Wl 03 5 s me pglie plB)1 5 L35 1S
Ly ¢lis s (Bushraetal., 2011) Lodd o TV, faba g5, i 53 uomen
;51 (Akanda et al., 1998) ol LK e 5 1usST s 4 bohuay S 5 LalS, BYMV
LS ST 53 5a)Sl 5 Jis S 2als Sl s alS ediasila oley cs S L
Sl s s b oS o (Ko par 5 5wl S 29T 635 2 G5 s p i iz
el ol s T w3 s CMV 5 YVMV Sals () eS” 0L BYMV L P. vulgaris
Sl oS S 5 B Sy 0L I L a5 5 eSS s
OLaLS 53 Caliies (Gl g9 Lo 55 Jid5 A (s 035 Sab (Y 5 (Golew ol 4 o
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Table 9. Reaction of bean genotypes to PTA-ELISA

Ladijsy 2als o b IS 2l o8 mblaw

Ggieled  pYIe ST Cosiols Ve STy Cosieled VI STy Cagield 1pYIe ST
Genotype  Reactionto  Genotype  Reactionto  Genotype  Reactionto  Genotype  Reaction to
No. ELISA No. ELISA No. ELISA No. ELISA
1 + 14 + 27 + 40 +
2 + 15 + 28 - 41 +
3 + 16 - 29 - 42 +
4 + 17 + 30 + 43 +
5 + 18 + 31 + 44 _
6 * 19 - 32 + 45 +
7 + 20 + 33 + 46 +
8 + 21 + 34 + 47 -
9 + 22 + 35 + 48 +
10 * 23 + 36 + 49 +
11 + 24 + 37 +
12 + 25 + 38 +
13 + 26 + 39 _
+ Positive reaction e STt
- Negative reaction e ST

«Goodman et al., 2008) 545 s oLS

e s obes e sl o 5 0k <Handford and Carr, 2007
o o P TYMV s 0558 0 olS «Goncalvez et al., 2005

235 b o Lads sy AiSTy galS o
el G nd LS fale 54 4 S ol
o= b Ll (Bedbrook and Mathews, 1973)
D o MG o 5323 S ST el
31 0L OLALE 2871 55 mny (S5 505 58
5 i dlac b OT (gl gmee O ok aesr
S 33T (Hull, 2002) 554 o ple JUis!
Ol s il 53l edas DL CMV L
S ) 45 ol s b slail
S Ly Ay 0L el L T
LS e s el 03T OWLE 55 6,0

au\_AT Cewd a @L’I; J..;l: BE) ;,.Lb.ﬂ ‘J'.‘.‘ !

YAQ

sle jials” (Ashraf and Zafar, 2000
Lo el s o Llg e bohdas S
alosly 4o ey g ST w0 s O 4S8
o Loyl g S B e SRl
e 4 5 s 5l S ABL bt i
SalS 5,8 e 15 eslinal 5y 50 (6505 sl
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Table 10. Response of bean genotypes to Cucumber mosaic virus: CMV

G eled sl gy AT GE 55 ekl Lsd g5 AT
Genotype No. Bean type Response  Genotype No. Bean type Response
1 Kidney-bean »A R 26 Mung-bean A R
2 Kidney-bean oA MR 27 Mung-bean Lk MR
3 Kidney-bean A MR 28 Mung-bean A MR
4 Kidney-bean A S 29 Mung-bean Ak MR
5 Kidney-bean B S 30 Chiti-bean & MR
6 Kidney Fp S 31 Chiti-bean = MR
7 Kidney A MR 32 Chiti-bean o= R
8 Kidney Fp R 33 Chiti-bean s MR
9 Kidney By MR 34 Chiti-bean s R
10 Kidney 8 S Chiti-bean s MR
11 Kidney By R 36 Chiti-bean s S
12 Kidney »P S 37 Chiti-bean s S
13 Kidney Fp MR 38 Chiti-bean = MR
14 Kidney R R 39 Chiti-bean o R
15 Kidney Fp R 40 Chiti-bean s MR
16 Mung-bean ek R 41 Chiti-bean s MR
17 Mung-bean ek MR 42 Chiti-bean s S
18 Mung-bean e MR 43 Chiti-bean s MR
19 Mung-bean ek MR 44 Chiti-bean s R
20 Mung-bean R M MR 45 Chiti-bean S MR
21 Mung-bean e MR 46 Chiti-bean s MR
22 Mung-bean A S 47 Chiti-bean = MR
23 Mung-bean ek MR 48 Chiti-bean s R
24 Mung-bean ek MR 49 Chiti-bean s R
25 Mung-bean Ak S
R: Resistant polas MS: Moderately Susceptible ol dad
MR: Moderatly Resistant polis 4es S: Susceptible ol

Cel g oul olis S 5 aS oSudls
> (S 5 4 ol S Jans 1B
—v CMV .(Singh and Usha, 2003) <.l
o e 5o Sl el s &S o
OLALE 51 6ok 53 ESat Cglie
o= W .(Murphy et al., 2001) 555
A S8 5SS 5 S5 e s

4.

sBedbrook and Mathews (1973) L_.. s
Keller et al., 1989) Ol iims K5
<Lindsey 1975
=SS . 75 (Hall and Loomis, 1972
Solag 65 s 5 sl ST 51 s
538 5555853 S 5 o 230
Al sl 58t 5 (Hull, 2002) o510 jrals

and  Gudauskas,
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cp4— (Nadernejad and Gupta, 2010)
L iz CMV 05 (S se slan ¥ 5y laie
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U oS Sl ol el 5 plsil P vulgaris b
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W 355 8155 Dl 5 Dl s
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LBl dde Al g ey s 1o gl
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L oo glio oS Ll LS 155 5wl
ol il 2 Y e 5 L
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.(Nadarajan and Gupta, 2010)
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