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Table 1. Analysis of variance for different characterstics of common bean genotypes in mite infested condition in field and greenhouse

Field Greenhouse
S o oo S Sla o S
S.0V. MS MS
63T a3 45 sldss Sl wlie 63137 a3 48 slass Oyl wlde
df. Number of mite | Damage score df. Number of mite  Damage score
Block S ol 2 104.78™ 29.69™ 2 28.68 21.61™
Genotype sy 39 66.66" 39.49™ 22 126.39™ 173.14™
Error e 78 41.72 11.94 44 31.52 28.43

*k X ‘nS

/\)/OJL&‘&)JJ‘}@M‘)‘)@MJ‘:&%JIM 9
ns, * and **: Not significant, significant at 5% and 1% levels, respectively.
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Table 2. Mean comparison for different characteristics of common bean genotype in mite infested condition in field

Ny aS slde % g iy PHPRN RS e sldas &lsds O3 4l 3 Shes Sl ol

Genotype  Number of mite Plant.height Number of seed  Number of pod 100 seed weight Seed yield Damage score
(cm) (9) (g/plant)

Ks31168 7.16a 54.00khijg 45.00bcdef 67.52cdef 30.60bcde 53.92abcd  7.30a
Ks21478 3.53bcd 57.67efghijk 42.66abcdeg 69.00cdef 29.97abcdg 50.29bcd 5.86ab
Ks21479 4.80ab 124.00ab 44 00abcdefghi 70.00cdef 37.90a 71.86bcd 5.96ab
Ks31164 1.43cde 38.00Kj 36.00efghi 834.00bcdef 35.53ab 75.29bcd 4.40bcdefgh
Ks41468 1.40cde 95.00bcdhi 37.33defghi 66.50def 31.92abcde 26.43cd 5.53abc
Ks41107 3.50bcd 56.33fhkijg 51.33abc 144.00ab 32.92abcd 54.43bcd 4.43bcdefghi
Ks21152 0.73cde 101.92bcdefg 37.67hi 118.33abcde 31.27abcde 48.90bcd 4.63bcdefgh
Ks41102 1.30cde 45.00Ki 39.66bcdefghi 77.33bcdef 23.87efghi 30.86bcd 4.43bcdefgh
Ks51103 0.66cde 47.67kijh 35.32fghi 77.00bcdef 33.61abcd 55.60bcd 5.46abc
Ks31166 0.30de 58.00defghkij 48.33abcde 50.33ef 23.63efghi 73.33bcd 2.96efghi
Ks21467 0.93cde 67.00cdekij 37.00defghi 71.33cdef 37.92a 66.58bcd 5.06bcdef
Ks41231 1.36abc 114.00abc 43.66abcdef 55.00def 23.56¢efghi 87.87bc 4.60bcdefgh
Ks41237 3.93abc 47.67hkij 37.00defghi 88.23abcdef 32.83ahcd 44.44bcd 5.63abc
Ks21154 1.10cde 88.33bcdghi 36.33efghi 62.00def 34.66abc 31.22bcd 5.10bcde
Ks41238 3.60chd 48.00kigh 37.66defghi 66.67def 34.58abc 94.51ab 5.60abc

.M(Qﬁ?boyﬂ) Loy 0 cbﬁ)b@m;b)\:é\.@lé O 5w A > 4ilie d)fbl.awil:ﬁ
Means in each column followed by similar letters are not significantly different at 5% probability level, using Duncan's multiple range test.
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Table 2. Continued

) S sldas % 5 g i)l &l sluws OMe sl &lsde O 615 5 Sles Syl ol

Genotype  Number of Plant Number of seed ~ Number of 100 Seed Seed yield Damage score
mite height(cm) pod weight (g/plant)
(9)

Ks41233 2.61bcde 53.67kihjg 35.00ghi 4.004f 35.32ab 66.53bcd 3.16defgh
Ks41101 3.55bcd 112.33bcde 33.66k 174.00abc 40.01abc 161.97ab 3.65fthklgij
Ks31167 0.96cde 141.00a 51.00abc 63.67def 22.85fghjki 145.59%a 30.30efghi
Pinto273 1.067cde  108.67cde 40.00defghkij 136.67abcd 20.12mnkl 81.84bcdef 5.33bcdef
White323  0.33de 83.00abcdefkij  39.33bcdefghi 100.50abcdef  23.65efghi 83.50bc 2.206i
Red 288 0.76cde 107.67ab 49.33abcd 66.00def 19.42hijkimm  63.45bcd 2.63hi
Pinto1090  2.30cde 123.67ab 36.00efghi 56.33def 33.47abcd 50.21bcd 4.63bcde
Daneshgo  3.50de 48.33hkij 47.33abcdefg 73.00bcdef  31.37abcde 66.42bcd 4.03cdefghi
White248  0.63cde 88.33bdefhkij 36.00efghi 3.006f 21.57hjikl 45.31bcd 3.43cdefghi
Red256 0.66¢cde 69.33cdekijg 39.33bcdefghi 38.67f 27.08bcdefgh  56.31bcd 3.03efghi
Red257 2.73bcde 82.67bcdghij 47.66abcdef 63.33def 22.005hKlgij 93.07ab 2.93efghi
Shahed 1.43cde 122.00ab 46.00abcdefgh 56.00def 22.51fghkij 64.54bcd 4.13bcdefghi
Pintol114  2.66bcde 96.33abcfgh 40.33abcdefghi 77.67bcdef  37.39a 87.46bc 4.40bcdefghi
Red258 1.96bcde  108.67abcd 40.00abcdefghi 68.33cdef 20.27hijklm 49.83bcd 4.06bcdefghi
Marmar 0.73cde 106.33abcdef 43.33abcdefghi 47.33ef 25.49defghi 42.97bcd 3.106defghi
Talash 1.51bcde 33.00k 44.00abcdefghi 75.00bcdef  33.47abcd 35.04bcd 4.40bcdefghi

iz (13 0905T) o33 0 pelams 53 13 e D] B O g 2 )3 alie 3 b ba (Sl
Means in each column followed by similar letters are not significantly different at 5% probability level, using Duncan's multiple range test.
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Table 2. Continued

Y sl anls!

S 55 &S slaw Gy i)l PHRSN R oM sl alsde O3 6l 3 Shes Colust ulids
Genotype  Number of Plant height(cm) < Number.of seed Number of 100 Seed weight  Seed yield Damage score
mite pod (9) (g/plant)

Pinto1380 1.43cde 97.67abcdefgh  42.66abcdefghi 139.00abc 26.30cdefgh 49.09bcd  4.90bcdefg
Black1115 0.23de 51.00hgkij 51.66ab 95.00abcdef 15.81kjmn 49.47bcd 2.83fghi
Black1157 0.93cde  100.67abcdefg 38.33defghi 63.33def 18.93kijhimn 61.70bcd 3.23defghi
Black1140 0.53de 57.67efghgkji 52.00a 57.50def 17.91Klijmn 56.26bcd 4.13bcdefghi
Black1158 0.53de 112.00ab 48.00abcde 108.50bcdef 14.491Lkmn 49.09bcd  2.20i
Black1186 0.63cd 129.67ab 44.33abcdefghi 127.00abcd 11.39n 52.82bcd 2.96efghi
Black1187 0.33de 83.67bcdefghji  44.33abcdefghi 151.00a 13.85mnl 43.39bcd  4.16bcdefghi
Black1170 0.20de 93.00abcdefghi  48.33abcde 123.33abcd 16.95ijkmn 42.66bcd 2.76ghi
Black1182 0.36de 92.00abcdefghi  39.00cdefghi 101.00abcdef 12.01mn 16.82d 2.76fghi

iz (13 0 303T) o 3 Ol 53 13 GmnisDlest ] 36 O g 2 3 alie 35 b ba (o SLs
Means in each column followed by similar letters are not significantly different at 5% probability level, using Duncan's multiple range test.
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Table 3. Morphological characteristics of mite resistance common bean genotypes in field condition

55 Sy K5, Gy NESPETR G5 gl FRANER, O slas $ls Lo O gls s Shee Olast e &S sl
;’3%}.} ‘Gﬁ).} o.)_}JT)J.ki‘j;)) gﬁ):
<S4
ield i Damage score
Genotype  Seed color Plant type Growth < Plant height ~ Number of Number of 10%.8 ?ﬁd nsw?tidizésl(ii :)r:] g ';l?m?fer
period (cm). _seedinpod Podinplant WS
(day)
ol:.u a.\.;j)fa:\:«..i‘
Blackii7o ~ DUACK  Erected-prostratetype 93 9.66 24.66 16.95 49.47 276 0.20
ol:.w a-U})—ul;“i|
Black1115 BLACK Erected-prostrate type 96 51 10.33 19.00 15.81 83.50 2.83 0.23
poe ok,
White323 WHITE Prostrate type 88 83 7.86 20.1 23.65 83.50 2.26 0.33
ul?‘.w ou\J)J—eJL”..«.L‘
Black1182 BLACK Erected-prostrate type 100 92 7.80 20.20 12.01 16.82 2.76 0.36
»A oy
Ks31166 RED Prostrate type 95 58 9.66 10.06 23.63 73.33 2.96 0.43
ol oy
Black1158 BLACK Prostrate type 111 112 9.60 21.70 14.49 49.09 2.20 0.53
ol oLy,
Black1186 BLACK Prostrate type 111 129 8.86 25.40 11.39 52.28 2.96 0.63
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Table 4. Analysis of variance for different characteristics of common bean genotypes in mite non-infested condition in field

Sla o Sl

«o? MS

w31 &ls slas Gy ¢l 6l 3 Shes Qladw O3 CoME sldas
S.0V. Sl e df. Number of seed  Plant height  Seed yield 100 Seed weight  Number of pod
Block &S b 2 40.13 325.22 2455.21 45.80 2340
Genotype s 39 94.26" 4045.36"  2784.45 256.48" 2643.96"
Error os 78 36.29 571.29 1722.17 13.89 1517.21

* and **: Significant at 5% and 1% levels.. Ao 3V 5 do 30 e 53 ls ae K 5 F

a5 550 3348 4 S 0T Ll 5 5o L sla i Caliben Slio uilsls 4 25 -0 sl

Table 5. Analysis of variance for different characteristics of common bean genotypes in mite infested condition in field

Sln o 5SLs
MS
33T 4> 45 PHENE\R Y Gy CL&:)\ &l ;,gw alsds 09 Cade sl
S.0V. S e df. Number of seed  Plant height ~ Seed yield 100 Seed weight  Number of pod
Block ¢S b 2 42.30 276.60 2581.58 45.80 114.76
Genotype Y 39 89.77" 2471.22" 1130.29"™ 256.48" 2046.15 "
Error ot 78 37.30 643.02 709.21 13.89 1036.70

* *

* and **: Significant at 5% and 1% levels.. Ao 3V 5 Lo )30 gl y3 ls me FF

Y
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Table 6. Combined analysis of variance for different characteristics of common bean genotypes in mite infested and non-infested conditions

S.0V. Sl o S
3 MS
2 65T a4 @15 sl %y i)l 6l 3 Sles &lade O3 CoMé sl
9 D o df. Number of seed  Plant height  Seed yield 100 Seed weight  Number of pod
3 Environment (E) Lo 1 187.27 4472.06°  13538.43" 39.46™ 31602.15"
4: Rep.xE L 1 S5 4 52.40™ 615.09"  7979.74” 22.92" 10645.60"
f Genotype (G) i 5} 39 184.01" 5725.78"  2696.37" 433.81" 4345.37"
§ GxE Les X 553 39 21.56™ 665.34" . 1710.59™ 11.65™ 1734.21"
_;;‘ Error st 156 33.11 637.43 1449.07 15.71 1676.63

AR YA OS] CEM 3l e wls e b ke g ns

ns, * and **: Not significant, significant at 5% and 1% levels, respectively.
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Table 7. Mean comparison for different characteristics of common bean genotypes in

non-infested condition in field

55 als slaw OO sl als 3 Sae &lsde 09 G i)
Genotype ~ Number of seed  Number of pod Seed yield 100 Seed weight Plant height
(g/plant) (9) (cm)

Ks31168 43.33bcdefgh 66.67cde 114.07abcdef 33.89cdefg 39.33k
Ks21478 45.66abcdefgh 67.67cde 86.92bcdef 34.13cdefg 46.67Kj
Ks21479 44.66abcdefgh 59.00e 185.67a 44.16a 159.00ab
Ks31167 35.66gh 79.67bcde 83.53bcdef 37.70bcd 41.67k
Ks21468 38.33fgh 71.33cde 94.58bcdef 37.01cd 113.00bcdefg
Ks41107 46.33abcdefgh 126.67abcde 100.17bcdef 35.17cdef 68.67hkjgi
Ks21152 40.00efgh 157.00abcd 54.56¢cdef 33.46¢defg 103.33defgh
Ks41102 39.00efgh 116.67abcde 60.05cdef 28.82fghi 91.00defghi
Ks51103 35.00gh 118.33abcde 101.20bcdef 44.37ab 45.67Kj
Ks31166 51.00abcdef 120.33abcde 66.30cdef 24.57hkijlm 72.67fhkgji
Ks21467 40.66efgh 149.67abcde 62.59cdef 34.32cdefg 118.67abcdef
Ks41231 41.66defgh 185.00a 111.89abcdef 24.32hkjil 102.67 abcdef
Ks41237 36.00efgh 170.00a 93.79bcdef 24.41hkjilm 45.00Kj
Ks21154 43.66abcdefgh 11.67abcde 50.71def 37.02cd 108.33cdefg
Ks41238 41.00defgh 168.00ab 93.96bcdef 40.21abc 45.67Kkj
Ks41101 33.66efgh 100.67abcde 161.97ab 36.92cd 114.00 abcdef
Ks41233 36.33fgh 91.33abce 87.17bcdef 40.01abc 53.33Kji
Ks31167 49.00abcdefg 91.67abcde 81.07bcdef 36.38cde 116.00cdefg
White323 42.00cdefgh 82.33bcde 79.4bcdef 22.85kjilmn 105.67defg
Red288 49.00abcdefg 92.67abcde 95.02bcdef 18.78Imnop 138.00abcd
Pinto1090 38.00fgh 131.67abcde 52.73def 32.47defg 120.00abcdef
Daneshgo 38.66fgh 104.00abcde 31.41defgh 82.56bcdef 41.00k
White248 39.60efgh 69.00cde 24.12kijlm 95.48bcdef 88.33efghi
Red256 4.00defghi 93.00abcde 28.13fghji 93.8bcdef 94.33defghi
Red257 42.33cdefgh 104.33abcde 21.19kjlmn 73.47cdef 110.00cdefg
Shahed 53.33abcde 129.33abcde 25.32hjkli 134.53abcd 163.67a
Pinto1114 56.66abc 114.33abcde 40.00def 136.51abc 153.67abc
Red258 45.66abcdefgh 82.33bcde 25.37hkjil 75.33cdef 111.67cdefg
Marmar 45.33abcdefgh 95.00abcde 27.32gkhli 121.00abcde 97.33defhi
Talash 47.00abcdefgh 80.67abcde 33.66cdefg 78.37bcdef 36.67k
Pinto273 40.00efgh 102.67abcde 20.13klmn 81.84bcdef 108.67cdefg
Pinto-1380  41.00efgh 97.67abcde 29.28efghi 68.70cdef 94.67defghi
Black1115 58.33a 93.33abcde 17.80mnop 81.11bcdef 51.00kji
Black1157 43.66abcdefgh 66.00abcde 21.57kjImn 89.16bcdef 94.00defghi
Black1140 57.66ab 151.33de 18.98Imno 90.04bcdef 58.00hkji
Black1158 46.66abcdefgh 100.33abcde 11.88P 51.53def 128.00abcde
Black1186 49.30abcdefg 106.00abcde 12.18Po 35.24f 162.33a
Black1187 45.00abcdegh 161.00abc 12.83Po 72.02cdef 119.33abcdef
Black1182 41.33efgh 96.67abcde 39.53defgh 36.19f 88.88ghi
Black1170 56.33abcd 124.67abcde 16.79Pon 101.44bcdef 89.00efghi

izen (K313 0 503T) Ao y3 B el 3 513 fne C3Dest| B O gt a3 ailie 3 b s (50l

Means in each column followed by similar letters are not significantly different at 5% probability level,

using Duncan's multiple range test.
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Table 8. Percentage of variations of characteristics of common bean genotype in mite

and non-infested conditions in field

i Sk KIS Ol ki Loy
Ll s Ll s
4.'54.3;:)” AJS;QJSTQ}J{
Characteristi ) Mean in mite Mean in Percentage of
aracteristic —** _infested condition  non-infested condition variations
Plant height (cm) Sy gl 82.80 94.25 12.6
Number of pod O sl 75.68 108.53 30.3
Number of seed il slies 42.03 108.44 4.7
100 Seed weight () «lsis 035 26.49 28.19 6.0
Seed yield (g/plant)  «1s 5 Shee 58.60 87.95 33.0
C A S E [u] 5 i0 15 20 25
Lakbel Hum +-———————— T +—— T - +
Red-257 25 —/
Blackllls 33 —
K=s41101 17
Ks41101 16 —
Daneshgo 22 —
pintollld 27 —
Ks31167 18 —/
Red-288 20 —
Marmar 29 —
white-323 19
Blacklls5s 36 —
K=s31166 io0 —
Blackllgé 37 —
Blackllg2 40 —
Red-256 24 —
White24s 23 —
Blacklls7 34 =
K=s51103 9 —
Pinto273 31 —
ks2l1468 5 —
ks21467 11 —
ks21154 14 —
ks21152 7 —
Blackilid4o 35 —/
Blackllg7 28 —
Blackll70O 39 —J
ks41102 8 —
Shahed 26 —
ks31164 4 —
Talash 30 —
Ks41231 12 —
Ks21478 2
K=s41237 13 q—‘
Ks41238 15 —
Pinto-1090 21
Pinto-1380 32
K=s41107 6
Red-2358 28 j
K=s31168B 1 —_—
Ks21479 3
- é T s F . .
aS sl g Syl wlie ol a8 a4 S]] @):Qjéh%y)rlfjvba—\ Jﬁ.z

CSers
Fig. 1. Clustering of common bean genotypes based on damage score and number of

mite on leaf in infested condition
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Table 9. Comparison of means of damage score and number of mite on leaf in
different common bean genotypes under artificial infestation in the greenhouse

5 sl e L 45 laas Kol
Genotype  Mean of damage score  Mean of nhumber of mite

White323 5.44ab 12.51dc
Ks21154 3.72abcd 12.84dc
Ks41238 4.22abcd 32.33a

Ks41101 2.96bcd 29.50ab
Ks41233 2.72dc 15:52de
Red288 3.73abcd 9.26dc
Pinto1090 1.78d 10.69dc
Daneshgo 3.37abcd 12.69dc
White248 2.53dc 14.99dc
Red256 2.01d 14.66dc
Red257 3.07bcd 20.07bc
Shahed 1.98d 14.93dc
Red258 2.83dc 18.04c

Marmar 3.21abcd 15.58dc
Pinto1380 3.72abcd 9.25dc
Black1157 3.25abcd 8.06dc
Black1115 5.73a 12.33dc
Ks21479 2.48dc 9.49de
Ks31164 2.40dc 14.28dc
Black1158 4.15dc 17.14dc
Black1186 2.86dc 7.72dc
Black1170 4.84abc 4.63d

Pinto1114 2.10d 11.45dc

(OSS1s aals W 0 go5T) cien 10 o 53 513 e SO B 05w 2 )3 &S 2 U5 o b s S0l
Means in each«column followed by similar letters are not significantly different at 5%
probability.level, using Duncan's multiple range lest.

Lild s by le g s Solast plide 5 4 31w o3l Steses <l o -V + gl
Table 10. Correlation coefficients between number of mite and damage score in

common bean genotypes in field and greenhouse conditions
49)}&_))4353‘-\;5 W)}A)AQ)L“ﬁ-wl:ié
Number of mite in field  Damage score in field

S5 35 &S sldas
Number of mite in greenhouse 0.42" 0.11"
S8 3 Sl L
Damage score in greenhouse -0.14" -0.31"

BIEPPIY PN cﬁu)))\)@ﬁ%jylns‘g%ﬁe
**: and ns:Significant at 1% and not significant, respectively.
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