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Table 1.compound analysis of different stages of Tetranychus urticae in two years of project implementation.

S.0.V df Egg (pa3) Larve (5,¥) Nymph Adult (L)
(S nis wbe) @) (o)
((5‘3‘:)1
Year 1 9337.54*  700.42* 164850 "  279.50
(JLs)
Replication*year 18 41997.46™ 182520  7340.86  829.95"
(1SS L)
Treatment 11 42790.49 ™ 136942 453768  478.76 ™
(Llas)
Treatment*year 11 563.10 s 10.12 s 0.117"s 2.79ns
(Ul s Las3)
Error 198 1569.84 52.48 252.09 18.53
(W)
cv - 45.62 41.54 48.35 37.59

() ymis co )

Qo3 S5 g gy Jlods | b 0 518 (o i JF 4 9 1o Jxe € NS

ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively.
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Table 2. Mean comparison of compound analysis of different stages of Tetranychus urticae in two years of project

implementation.

Genotypes and Mean of squares
cultivar (Sl ye SiLa)
(#5355 02Y)
Egg (aa3) Larve (5_¥) Nymph (e_s) Adult (4L)
KS-21529( 22 55.80 % 11.954 23.00 % 7.75 %
KS-31286(;. 5 87.00% 19.40° 36.60° 13.15°¢
KS-21498( ) 65.95% 12.804 28.20%e 9.35¢
KS-21493( o) 116.65 23.45b¢ 42.50b¢ 15.55%
KS-31287(;. 5 143.40° 28.50% 51.00% 18.05%
KS-21517( =) 41.95°¢ 7.504 13.60°¢ 5.00¢
Dadfar( ssls) 92.15% 22.5b¢ 41.10°¢ 13.95°¢
KS-21492( =) 60.75¢% 12.75¢ 25.10% 8.95¢
Sadri( ) 198.552 33.852 63.80° 20.35?
KS-21494( ~-2) 46.65° 9.05¢ 16.25¢ 6.05%

aloass S yeddie Ggldie b9 a bids ala(aSilie ..x.‘i'aL::goaJlﬁ&ulgﬁiiJlﬁofﬁgagﬁlxa}Mﬁ6|J..:oui‘:u.u44..|4m-ﬂ:-

3l Hla S SWIAS as ju i Jladal e o

* The number obtained for each column is equal mean+SE. means in a columns followed by different letters are

significantly different.
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Table 3. Compound analysis of yield and its components in two years of project implementation in tests of no spraying.

Mean of squares

(Slure 0:Se)
SOV df Height (cm) Pod plant Seed pod 100 Seed Yield (Kg/ h) Score
(olmis plis) 4a,0) ola) plas,)) e ulass) Gla ulaad) weight(g) STl ﬁ;&‘:‘s) 9 Slac) oulie)
(2T (e (s Lo (3 La s 3) ((Lb<a ((SRPIEN
((p5) 1o
Year
(Jl) 1 1.14ms 0.01m 0.11m 2.36™ 595.35 ™ 0.07m™
Replication*year . .
(sS3eLe) 4 8.15M™ 1.05M 0.13™ 9.721m™ 116753 0.12
Treatment - - - - - -
(oLesd) 9 896.55 98.79 16.12 325.42 1935834.41 1.32
Treatment*year
(It L) 9 0.63m™ 0.03m™ 0.07"m™ 031" 4843.31 " 0.01m
Error
(L) 36 5.81 2.18 0.29 6.33 4993.61 0.04
cVv
- 3.83 13.47 11.71 6.48 4.86 4.98

((IFHELJUNGTSY)

oy Sy g gy Jlodo! gl 53 )18 (Smo e 5 4T 9T LIS (Sae a2 NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively.

-1 ~ O uia,l.aﬂ 23 S sl Jl gs s Shae sl 95 Shee S 0 4 5o ‘_ﬂ.{.l.,e Slslae =¥ J i
Table 4. Mean comparison of compound analysis yield and its components of two years of project implementation in tests of no spraying.

Height Pod plant Seed 100 Seed Yield (Kg/ % Yield
Genot d 3 : Score
enotype an (cm) . e b)) pod  \eight (g) h) reduction Lae)
(Cl{ltlvar ’ il plis,) (oL s Sl ) o Slac) oialS a5 o= LA
oo (2 (DX (el 0 pSoS) (s Slae (=
((Su<a

KS-21529( x>) 62.25°¢ 4.93¢ 3.01% 34.87¢ 851.17¢ 30.30 3.339
KS-31286(;. ) 52.25¢ 9.95% 5.09° 26.69¢ 1806.17°¢ 8.37 3.38¢f
KS-21498( =) 70.83° 8.47°¢ 3.30% 49.942 987.17"f 31.21 3.67¢df
KS-21493( z2) 60.67¢ 8.55¢ 3.78° 37.35¢ 929,597 39.13 4.10bc
KS-31287 (5. 5) 48.58% 16.532 7.412 45,03 2214.332 9.15 4,320
KS-21517( =) 62.33° 7.52° 3.16% 29.36¢ 949.009" 33.68 3.70%
Dadfar(ssls) 72.50° 16.302 6.902 45.97° 2253.502 4.35 3.55¢9f
KS-21492( =) 47.96° 11.61° 2.61¢ 38.35¢ 2043.50° 8.49 3.98%
Sadri( z>) 88.252 16.028 5.37° 37.59°¢ 1336.67¢ 39.95 4.882
KS-21494( =) 62.85°¢ 9.78 4,70° 43.14° 1154.50¢ 33.17 3.93%

Jladal laws o ailoasn S yadudio & gliie b g ya b dS (ala(uaSilis audily (o0 9 lilical (lad F ) iS5 (uSilis b il g3 () gies 32 51y oael Cieud ds aass

5l Hla e SUEAS ws ja Cu,g

* The number obtained for each column is equal mean+SE. means in a columns followed by different letters are significantly
different.
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Table 5. Compound analysis of yield and its components of two years project implementation in tests of with spraying.

Mean of squares

(oluse (Sils)
SOV df Height (cm) Pod plant Seed pod 100 Seed Yield (Kg/ h) Score
(o) yuis &tm) da ) o) Cl.&:_)l) e laas) @l slaas) WEight (g) ':;Jl:S) s Slac) oebids)
(csal5] (52 (sl Lo (B2 5o e 55y) ((Lb<a,0 (@olwa
((p5) sl
Year 1
) 0.66™ 0.09 ™ 0.004 " 23.10™ 1058.4 ™ 0.06 ™
Replication*year 4 - *
(OS* L) 6.77"™ 579 0.04 13.25™ 338740.41 0.12
Treatment 9 - o - o " o
(oLes) 884.36 87.51 15.03 337.32 1177513.66 1.25
Treatment*year 9
(Il L) 2.05"m 0.48 ™ 0.16"M 132" 4939.47 " 0.003 ™
Error 36
(loa) 6.77 2.64 0.37 11.26 2899.23 0.04
cv -
4.04 12.45 11.77 8.02 2.90 7.38

(onis o »2)

a0 )0 S g gy Jloiol g 50 410 (Sxe 5 a9 *F

ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively.
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Table 6. Mean comparison of compound analysis yield and its components of two years of project implementation in tests of with

spraying.
Genotypie and cultivar inlr?];]t Zﬁlﬁll‘fjlt) i.e,fi&? V%/g%ﬁf‘(?g) )J@jﬁ;ﬂb ff&e)
29 o e g (s ebaaly) (s (ool
(e T"‘“" (o5
KS-21529( s 62.33° 7.37¢ 3.25° 37.96° 1221.179 2.12¢
KS-31286(;. 5) 53.67¢ 12.63 5.45 30.00¢ 1971.17° 2.20°
KS-21498( ) 73.38° 10.52%¢ 4.08% 52.20° 1435.17° 2.35%
KS-21493( ->) 61.83° 11.20% 4.48% 40.05° 1527.50° 3.05%
KS-31287( ) 50.92¢ 18.33¢ 8.02 48.68% 2437.33° 3.25°
KS-21517( o) 63.75°¢ 9.58% 3.68% 32.28¢ 1431.00° 2.45%
Dadfar(ssis) 7373 18.18° 7.47° 50.42% 2356.00° 2.22¢
KS-21492( o) 50.13¢ 12.96° 4.26% 39.70° 223350 2.88°
Sadri( ) 89.83¢ 17.70 6.00° 40.45° 2226.67° 3.35°
KS-21494( ->) 64.17° 12.03% 5.38" 46.55° 1727.50° 2.55¢
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* The number obtained for each column is equal to mean+SE. means in a columns followed by different letters are

significantly different.
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Table 7. Analysis of variance of resistance mechanisms to Tetranychus urticae in greenhouse conditions.

Mean of squares

(ol re :SLe)
S.0vV df Tolerance Antixenosis Antibiosis
(ohmas pbi) (PR (Jas3) (s 1) (G )
Replication 4 0.17m 0.05"M 1.42™
(1)
Treatment 3 0.58m 32.18™ 337.38"
(les)
Error 12 0.21 0.18 1.26
(Ws)
Total 19 - - -
(K
CcVv - 11.55 12.06 5.00

(Somis u »2)

M}ét&.&,&b Jlﬁaleh.m)o)bs’..m%')&’q** 5* )|.>‘$’.4m).,.éns
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively.
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Table 8. Comparison of mean resistance mechanisms to Tetranychus urticae in greenhouse conditions.

Genotype and cultivar Tolerance Antixenosis Antibiosis

(835 5 V) (Jas3) (5935 BT (S0 BT)
KS-31286 (5-3) 3.602 1.80°¢ 15.20 ¢
KS-31287 (5= 3) 4.40° 6.20? 34.00°
Dadfar( ss1s) 3.80¢ 1.00°¢ 18.40°¢
KS-21492 ( 3s) 4.00? 5.20° 22.20°
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* The number obtained for each column is equal to mean+SE. means in a columns followed by different letters are
significantly different.
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Table 9. Normalized indexes of resistance to Tetranychus urticae in the genotypes.

Genotype and Resistance index
cultivar Tolerance Antixenosis Antibiosis o glie adla)
(p35 5 o2¥) (Jon3) (b5 B1) (Osx B1) (ALS
KS-31286 (- 3) 0.82 0.29 0.45 9.09
KS-31287( %) 1.00 1.00 1.00 1.00
Dadfar(ssls) 0.86 0.16 0.54 14.28
KS-21492 () 0.91 0.84 0.65 2.00
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Abstract

Two spotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae) is one of the most important pests of
beans that large amount of acaricides are used to control it every year. The experiment was conducted to evaluate
the resistance of 11 bean genotypes (KS-21494, KS-21493, KS-21492, KS-21498, KS-21517, KS-21529) and red
(Dadfar cultivar, KS-31287 and KS-31286) to two-spotted spider mite at Khomein Bean Research Station during
2017 and 2018. This study was conducted in the randomized complete block design with three replications and in
two experiments with spraying and without spraying in field and greenhouse conditions. Resistance mechanisms
(tolerance, antibiosis and antixenosis) and plant resistance index were determined in greenhouse conditions.
Sampling was performed by selecting 10 plants from each plot randomly and two leaves from the bottom and the
top, then the density and damage of the pest were evaluated in the selected samples. Pest life stages including eggs
and active stages (larvae, nymphs and adults) were counted and recorded. The results of this study showed that
there was a significant difference among the cultivars and genotypes of beans in yield and its components and the
population and damage of two-spotted spider mite. The results of comparing the means showed that the highest
and lowest density of two-spotted spider mite eggs were observed in Sadri cultivar and KS-21517 genotype with
198.55 and 41.95, respectively. The highest and lowest yield were recorded 2437 kg/ha and 1221 kg/h on KS-
31287 and KS-21529, respectively. KS-31286, KS-21492 and Dadfar were selected as tolerant genotypes and
cultivar to two-spotted spider mite with damage scale of 3.6, 4 and 3.8, respectively. Antibiosis resistance
mechanism was recorded on Dadfar and genotype KS-31286 with 18.4 and 15.2 adult mites, respectively. The
antixenosis mechanism was recorded on genotype KS-31286 and Dadfar cultivar with 1.8 and 1 adult mites,
respectively. The results of the calculation of the plant resistance index to two-spotted spider mite showed that the
genotype KS-31286 and Dadfar cultivars had the highest resistance index at 9.09 and 14.28, respectively.
Therefore, Dadfar cultivar is recommended in the first priority and genotype KS-31286 in the second priority for
cultivation in the region. KS-31287 genotype was not selected as resistant genotype due to low plant resistance
index despite high yield.

Keyword: Bean genotypes, Two spotted spider mite and mechanism of Resistance.
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