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Table 1. Name and code of bean cultivars and lines used in the experiment

3, D) .5 3, S5 .5 3, S5 .5
Row Genotype Code Row  Genotype Code Row Genotype Code
1 Khomein-5 Ks-21152 10  Goli Ks-31167 19  WAS8563-2 Ks-41125
2 Local Khomein  Ks-21467 11 Naz Ks-31165 20 WAS8563-6 Ks-41127
3 Daneshjo Ks-21468 12 Capsoli Ks-31145 21  WAS8563-4 Ks-41133
4 Cardinal Ks-21469 13 D81083 Ks-31164 22 WAB8563-3 Ks-41135
5 Cran 75 Ks-21470 14  Sayad Ks-31166 23 11805 Ks-41233
6 Pinto Ks-21472 15  Derakhshan Ks-31168 24 Cifemcave Ks-41235
7 MCD4012 Ks-21475 16  Akhtar Ks-31170 25  WA4502-1 Ks-41237
8 COS16 Ks-21478 17 G5710 Ks-41104
9 Taylor Ks-21488 18 WAB8528-9  Ks-41108

et L YOG VY 5 30 3VF LV (2 QB Y (s laas 5
Genotypes 1 to 9 are chitti, 10 to 16 red and 17 to 25 white beans.
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Table 2. Analysis of variance for traits and growth stages of bean genotypes under BCMV non-infection and infection conditions

o) &)l 033 875 565 Sy aw s) S 5t e A J S,
@l \! V2 V3 V4 R6 R9
S.0.V. Sl pte dE. N I N I N I N I N I N i
Genotype s 24 1.6 1.6 0.9 1.8” 1.7 327 43" 627 8117 11207 615 89.07
Block oS 2 144" 116" 74" 7.9" 0.7 0.1 0.1 0.1 15.2 12.6 348  36.1
Error L= 48 1.2 1.1 1.0 0.7 1.2 0.8 15 2.0 7.5 7.3 122 16.6
CV.% (5 & ks s o 143 145 9.9 8.4 6.3 5.3 5.4 6.6 3.9 3.9 3.0 3.6
PRGN iy eyg3 dsb &ls Ve O A Al sl e J sk & g N sl Cils y esls
sl3T RPL 100 SW NAS PL NPP HI
S.O.V. Sl ple dE. N I N N I N I N I N I
Genotype s 24 5547 83.7" 191.07 258" 9547 179.07  1979.07 219207 1793.07 1472.0°  0.09 0.06
Block S 5k 2 28.4 47.5 1.8 20 52 17.4 20.6 39.0 89.7 12.8 0.04  0.08
Error L 48 18.1 29.9 3.5 11 5.4 10.2 51.6 133.4 62.4 80.5 0.04  0.01
CV.% (7) S s sy 9.3 12.3 49 9.4 22.4 28.2 6.2 9.0 17.4 209 109 2038
o SMe &l sluw ¢S g O sl kol a5l G5 S als > Shas &g 41> sl
@l NSPD NEP MSL SY NSPL
S.0.V. Sl pte df. N I N i N I N I N I
Genotype oS85 24 10.7° 15.1°7 52007 947.07  10335.07 10735.07 3356388 1263860 16105 13221
Block oS gk 2 0.9 1.7 12.5%  120.0% 29.1 122.8 25486 203753 255 1542
Error L= 48 0.8 0.8 2.8 27.8 65.6 156.8 64294 40478 150.6 673
CV. % (7) S i 19.4 23.8 27.7 25.1 8.4 11.8 10.7 203 13.7 21.4

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

I: Infected; N: Non infected

ST byl s e S5 9T 05 Lol 5N
RPL: Reproduction Period Long; 100 SW: 100 Seeds Weight; NAS: Number of Axillary Stem; PL: Pod Lengh; NPP: Number of Pods per Plant; HI: Harvest
Index; NSPD: Number of Seed per Pod; NEP: Number of Empty Pods; MSL: Main Stem Length; SY: Seed Yield per plant; NSPL: Number of Seed per Plant.
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Table 3. Comparison of mean seed yield per plant and 100 seeds weight of bean
genotypes in infected with BCMV and non-infected condition

iy

S5l & 100 SW &ls w0135 SY 5K als s Shas
Genotype no. Code Type N S N S

Khomein-5 Ks-21152  Chiti 39.61gh 44.58abcd  377m 216k
Local Khomein Ks-21467 Chiti 42.81fg 42.57cde 1138fghijk 514fghi
Daneshjo Ks-21468  Chiti 47.46de 43.94bcd 1121fghijk  342jk
Cardinal Ks-21469  Chiti 45.45¢ef 49.78ab 1581d 992bc
Cran 75 Ks-21470  Chiti 39.59gh 35.13fg 1600d 849cde
Pinto Ks-21472  Chiti 36.93hij 23.97hi 1350ef 532fghij
MCD4012 Ks-21475  Chiti 49.59¢cd 38.75def 1350ef 856cde
COS16 Ks-21478  Chiti 37.86hi 38.43def 2203c 748def
Taylor Ks-21488  Chiti 55.08a 43.72bcde 1328efg 530fghij
Goli Ks-31167  Red 40.27gh 23.7%i 1121fghijk  681defg
Naz Ks-31165 Red 33.31klm 25.83hi 1242efghij 63 1efgh
Capsoli Ks-31145 Red 51.76bc 50.38a 2882a 1028bc
D81083 Ks-31164  Red 53.46ab 47.31abc 1088hijk  705defg
Sayad Ks-31166  Red 33.73jklm  29.72gh 1302efgh  534fghij
Derakhshan Ks-31168 Red 32.83Imn 35.79f 7941 466ghij
Akhtar Ks-31170  Red 34.15j5klm  37.51ef 10405k 382ijk
G5710 Ks-41104  White 34.92ijkl 27.35hi 957kl 622efghi
WA8528-9 Ks-41108  White 36.84hijk 45.85abc 1251efghij 848cde
WAB8563-2 Ks-41125  White 30.64mno  23.27hi 1454de 1128b
WAS8563-6 Ks-41127  White 32.43lmno  26.46hi 1603d 980cd
WAS8563-4 Ks-41133  White 26.06p 22.07i 2394b 1845a
WA8563-3 Ks-41135  White 29.360 25.12hi 1282efghi  846¢de
11805 Ks-41233  White 33.98jkim  40.91cdef 1102ghijk ~ 717def
Cifemcave Ks-41235  White 29.78no 29.08h 1386de 703defg
WA4502-1 Ks-41237  White 33.53jkim  42.61cde 1048ijk 403hijk

(OS5 (slatals i 0303T) 51 720 Jlazl el 53 (5513 e oD 0 g2 25 55 0SS o3 (5115 sl SoLes
Means in each column followed by similar letter are not significantly different at 5% probability level
(Duncan's multiple range test).

100 SW: 100 Seeds Weight , SY: Seed Yield
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Table 4. Combined analysis of variance for different traits of bean in non-infected and infected with BCMV conditions (figures in the tables are

mean aquares of traits)

6al5T am s FEp bl doldlesls ey dsb el S, AU o8 o page 428 paw ol
S.0.V. St gl df. NAS MSL RPL R9 R6 V4 V3
Environment (E) L 1 35.817 494.02" 50.46 107.53" 10.67 31.74" 18.037
Error (a) (Call) ol 4 1.39 6.81 37.99 35.49 13.95 0.12 0.47
Genotype (G) G555 24 41.48" 4874.33" 107.72" 140.44"™ 184.27 9.16 4.07"
GxE L X (3 55 24 15.74" 29.10 16.57 10.13 8.87 1.39 0.98
Error (b) (&) sl 96 1.70 27.10 24.06 14.41 7.50 1.81 1.02
C.V. (%) () D i s 18.39 6.95 10.95 3.34 3.96 6.06 5.90
6olT amys Sl ey ST gl s S als Ve O3 & g 415 sla M &l sl O Jsb oM sl & 5 O slas >
e Sy
SO.V. Ol ks GL;A df. HI SY 100 SW NSPL NSPD PL NEP NPP
Environment (E) Lo 1 03507 152102927  276.58** 4904.40™ 28.28" 41377 1916.83"7 2.39
Error (a) () (sllas 4 0.001 21147 11.06 72.90 0.08 9.47 3.84 14.38
Genotype (G) Py 24 0.030" 917117**  381.04™ 7196.18™ 4317 937.60" 356.41" 763.48"
GxE Lo X L 55 24 0.005 200948" 69.46"" 346.55" 1.00 55.63" 21.73" 20.01
Error (b) (©) s 96 0.002 16619 7.49 113.72 0.19 21.92 4.28 16.67
C.V. (%) (L) &l i s 16.19 12.36 7.39 16.47 13.25 521 19.11 15.17

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

Aoy ) g do s O Jlaas| C}Ja.w);)\;@»%]:@:e:ee% s

NAS: Number Axillary Stem; MSL: Main Stem Length; RPL: Reproduction Period Long; R9: Days from planting to 50% of maturity; R6: Days from planting to 50% of
flowering; V4: Days from planting to 50% of third triple leaflet; V3: Days from planting to 50% of first triple leaflet; HI: Harvest Index; SY: Seed Yield; 100 SW: Weight

100 Seeds; NSPL: Number of Seed per Plant; NSPD: Number of Seed per Pod; PL: Pod Lengh; NEP: Number of Empty Pods; NPP: Number of Pods per Plant.
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Fig. 1. Comparison of bean phenological growth stages in infected and non-infected
conditions with BCMV

Comparisons were performed at the 5% level and bars in each phenological stage, followed by similar

letters are not significantly different.
V1: Days from planting to 50% of germination.

V2: Days from planting to 50% of cotyledon leaf.

V3: Days from planting to 50% of first triple leaflet.
V4: Days from planting to 50% of third triple leaflet.

R6: Days from planting to 50% of flowering.
R7: Days from planting to 50% of poding.
R9: Days from planting to 50% of maturity.
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Fig. 2. Comparison of bean's traits at non-infected and infected conditions by BCMV.
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Table 5. Variation percentage of different traits of bean due to infection of BCMV

Traits mean olis Sls

ST 05 S Ol i Ao

i Non infected Infevted Variation

Traits - percentage
Main stem length (cm) ol dle Jdsb 76.87 73.05 4.97
Number of axillary stem &P Bl sl 6.61 6.01 9.08
Number of node per main stem ol 6l o S sl 10.81 10.79 0.19
Pod length (mm) SO sk 95.04 53.16 44.07
Nnmber of pod per plant G 0> Mo sl 19.08 21.08 -10.48
Nnmber of empty pods G508 5 MW ol 6.38 12.02 -88.40
Pod weight (g) O L e3T) 30.18 28.91 421
Number of seed per plant G g2y 4wl sl 50.39 44.53 11.63
Number of seed per pod O )5 4ils sl 4.15 3.34 19.52
Seed length (mm) wls d b 12.28 11.85 3.50
Weight of 100 seeds (g) LERRRNEET 38.47 35.76 7.04
Plant weight(g) C TR PNST 57.42 58.14 -1.25
Seed yield (kgha™) “lasSles 25450 1355.00 46.76
Harvest index Sl el 0.44 0.27 38.64
V4 SlanS s e gl LIS 555 51 22.69 21.75 4.14
R6 A BT S sl 69.57 68.53 1.49
R9 P S, b0 115,10 109.84 4.57
Reproduction period long sl 0093 dsb 45.39 43.23 4.76

NUSANPES- R P S glie 0dd Ol )l ol (Ss y go0
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