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Table 1. Results of variance analysis of bush infestation percent of different bean cultivars to two-spotted spider mite
during sampling dates in 2015
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ns, * and **: Non significant, significant at P< 0.05 and P< 0.01, respectively.
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Table 2. Comparison of the main effects (cultivar and date) on plant infestation to two-spotted spider mite during 2015
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Means followed by the same letter are not significantly different at the 5% level using Duncan’s multiple ranges comparison of means test.
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Table 3. Comparison of the mean of interaction effect of cultivar and date on plant infestation percent to two-spotted
spider mite during 2015
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cultivar Mean#SE Mean#SE Mean+SE
Sadri 5.5+0.86 bcd 4.75+0.85 cde 2.75+0.62 fghi
Shekufa 3+0.40 fghi 1.5+0.28 ijkim 0.5+0.28 Im
Akhtar 3.5+0.5 efgh 1.25+0.25 hijk 1.5%+/6 ijklm
Line 31169 2.5+0.28 ghij 2+0.40 hijkl 0.5+0.28 Im
Dorsa 0+0 m 0+0 m 0+0 m
Khomein native 5.75+1.10bc 4.25+0.85 cdef 2.5+0.86 ghij
Darakhshan 9+1.08 a 6.5+0.64 b 4+0.57 defg
Kusha 1+0.40 jkim 0.75+0.47kIm 0+0 m
Pak 1.75+0.75 ijkim 2.25+0.75 hijk 0.75+0.75 kim
Line 21191 0.25+0.25 m 0.25+0.25 m 0+0m
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Means followed by the same letter are not significantly different at the 5% level using Duncan’s multiple ranges comparison of means test.
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Table 4. Results of variance analysis of plants infestation percent of different bean cultivar to two-spotted spider mite
during sampling dates in 2016

O i 2o @303l 4z Wl po (ke F
SV Df MS
s 3 0.022 0.27m
Replication
w{) 9 5.496 67.98 ™
Cultivar
(bl slaz) )| STl 27 0.081 1.23
Cultivar*Replication
Sl pigad 7,6 3 5.376 8157
Date
wS#Eb 18 0.240 3.65™
Date*cultivar
)'ﬁ*é_ﬁ)h_ 6 0.013 0.19m
Date*Replication
s 54 0.066
Error
85 slla> 119
Total Erorr
(ol ©,8) Olyss oo 17.65

Coefficient of variation
(582 ©55) Sleadd 2 15.93
Coefficient of variation
Aoy S5 g o0 gy Jleil s 58 (6510 e w10 g pae Silo i 5 4 ek g % NS
ns, * and **: Non significant, significant at P< 0.05 and P< 0.01, respectively.
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Table 5. Comparison of the main effects (cultivar and date) on plant infestation to two-spotted spider mite during 2016
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Date MeanzSE Cultivar Mean+SE
95.06.31 1.5+0.27¢ Sadri 4.08+0.49b
95.07.05 2.37+0.42b Shekufa 1.91+0.52d
95.07.10 4.17+0.50a Akhtar 3.16+0.63c
Line 31169 2.08+0.54d
Dorsa 0.00+0.00f
Khomein native 4.41+0.41b
Darakhshan 8.25+0.75a
Kusha 0.83+0.29%¢
Pak 1.83+0.32d
Line 21191 0.25+0.13ef

(P<0.05) il Sl pxe BB pas oasmsylis (giw ;o ;0 aline By~

Means followed by the same letter are not significantly different at the 5% level using Duncan’s multiple ranges comparison of means test.
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Table 6. Comparison of the mean of interaction effect of cultivar and date on plant infestation to two-spotted spider
mite during 2016
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cultivar MeanSE MeanSE MeanzSE
Sadri 4.25+0.85 def 5.5+0.64 cd 2.5+0.28 gh
Shekufa 0.75+0.47 jkl 4.25+0.25 def 0.75+0.25 jki
Akhtar 2+0.40 ghij 6+0.40c 1.5+ 0.28 hijk
Line 31169 1+0.40 ijki 4.5+0.28 def 0.75+0.25 jkI
Dorsa 0+0.1 0+0.1 0+0.1
Khomein native 440.40 ef 6+0.40 ¢ 3.25+0.47 fg
Darakhshan 8.75+- /Yo b 10.70+0.80 a 5.25+0.47 cde
Kusha 0.75047 jki 1.5+0.64 hijk 0.25+0.25 ki
Pak 2.25+0.47ghi 5+0.5 gh 0.75+0.25 jkI
Line 21191 0+0.1 0.75+0.25 jki 0+0.1

(P<0.05) ol lo gimo GBS pace oniao ) lis (ygiw ;o 50 alive By >

Means followed by the same letter are not significantly different at the 5% level using Duncan’s multiple ranges comparison of means test.
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Table 7. Analysis of variance of effect of cultivar and treatment spraying against two-spotted spider mite on bean yield

in 2015
Ol kS G T Az ) Oluge gezme Wl il
S.V Df SS MS
)‘)SJ 3 0.1178 0.0393 s
Replication
e 1 0.9921 0.9921™
Spraying
(hol slb2) (S 21,55 3 0.0296 0.0099
Spraying*Replication
) 9 1.8028 0.2003"
Cultivar
e 9 0.1907 0.0212™
Spraying*cultivar
o> 54 0.2390 0.0044
Error
& sl 79 33721 0.0427
Total Error
(ol ©,5) Olyuss oy 6.06
Coefficient of variation
(&)3 u)S) u‘)“” ““")‘4 4.06

Coefficient of variation

B0 S5 g o0 gy Jlei | mha 58 (6510 e w510 pme pae Silo i 5 4 ek g % NS
ns, * and **: Non significant, significant at P< 0.05 and P< 0.01, respectively.
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Table 8. Mean comparison of the interaction effect of cultivar and treatment spraying against two spotted-spider mite
on bean yield in 2015

) o b olpow (g0
cultivar By spraying Non spraying
Sadri 1.66+0.036 cdef ~ 1.36+0.022 hi
Shekufa 1.77+0.031 bcd 1.46+0.04 gh
Akhtar 1.7240.059 cd 1.51+0.11efg
Line 31169 2.09+0.046 a 1.940.018 b
Dorsa 1.77+0.029 bcd  1.65+0.021cdef

Khomein native ~ 1.62+0.014def 1.33+0.024 hi
Darakhshan 1.67+0.051cde 1.25+0.051 i

Kusha 1.7540.027bcd  1.62+0.022 def
Pak 1.6740.024 cde 1.5 +0.013 fg
Line 21191 1.84+0.003 bc 1.740.024cd

(P<0.05) el Jls sime B pac odimd lis (gt o 50 alie By >
Means followed by the same letter are not significantly different at the 5% level using Tukey’s HSD comparison of means test.

WABJLs Lugl 0,5das 5 (lasdyd 45 ande (olpoms loud 9 03 1 il )lg 4525 b - Jgux
Table 9. Analysis of variance of effect of cultivar and treatment spraying against two-spotted spider mite on bean yield

in 2016
Ol gt 2o il 4y Olupe ggeme Ol (il
Y Df ss MS
%S 3 0.2177 0.0726 1
Replication
Sl 1 0.7810 0.7810"
Spraying
(bol sla2) (S 21,55 3 0.0783 0.0261
Spraying*Replication
~% 9 15378 0.1709™
Cultivar
G 9 0.2131 0.0237"
Spraying*cultivar
= 54 0.2619 0.0049
Error
I sl 79 3.0897 0.0391
Total Error
(ol &) i o 6.06
Coefficient of variation
(4 G,8) Sy gy 4.06

Coefficient of variation

By SG g s e gy ekl mhaw 53 (650 sire s )lo sire i S0l s 5 4y ik g % NS
ns, * and **: Non significant, significant at P< 0.05 and P< 0.01, respectively.
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Table 10. Mean comparison of the interaction effect of cultivar and treatment spraying against two-spotted spider mite

on bean yield in 2016

~) ol b o (59
Cultivar By spraying Non spraying
Sadri 1.484+0.0009 cdef ~ 1.227+0.017 ghi
Shekufa 1.587+0.023 bcd 1.421+0.031 def
Akhtar 1.54+ 0.023 bed 1.321+0.033fgh
Line 31169 1.867+0.032 a 1.68+0.039 b
Dorsa 1.587+0.046 bcd 1.507+0.05 cde
Khomein native  1.447+0.023 cdef 1.176£0.037 hi
Darakhshan 1.493% 0.072 cde 1.049+ 0.024 i
Kusha 1.563+£0.051 bcd  1.459+0.115 cdef
Pak 1.493%0.034 cde 1.338+0.059 efg
Line 21191 1.61+0.035bc 1.518+0.084 bcd

(P<0.05) <ol Sl gime B pae oaimoLis Hetw ;o 40 alie By >
Means followed by the same letter are not significantly different at the 5% level using Tukey’s HSD comparison of means test.

A8 9 YA oSl 0 Luglo ,Slos o (glasd 9o a5 ande (Lhloows loud g 08 51 S o 1 joxi -V Jgur
Table 11. Combined analysis of cultivar and treatment spraying effect against two-spotted spider mite on bean yield

during 2015-16

Ol ki’ 2o ol 4y Olupe ggame  Olupe (il
S.V Df SS MS
Jus 1 117 017 ™
year
Jbo 090 155 6 0.34 0.06™
Replication
e 1 177 177"
Spraying
=l # Sl 1 0.01 0.01m™
Spraying*year
kel sl 6 0.11 0.02
Main Error
) 9 331 037
Cultivar
sl 9 0.03 0.0031"
year*cultivar
A 9 0.38 0.04"
Spraying*year
3% o0l gt Jlo 9 0.02 0.0022"
Spraying*year*cultivar
L 108 0.2390 0.0046
Error
F sl 159 0.50 0.05
Total Error
(uJ“" ‘;’)5) ‘-")‘—‘-‘4 2 7.63
Coefficient of variation
(£ ©)5) Ol po 4.38

Coefficient of variation

Ao d S g duo 0 gty Jlei| s 58 (6510 e w510 pe pae Sile i 5 4 ek g % NS
ns, * and **: Non significant, significant at P< 0.05 and P< 0.01, respectively.
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Introduction

Two-spotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae) is one of the most important
damaging pests to bean farms. In order to reduce these damages, farmers are forced to spray their fields
several times. One of the best methods to reduce pest damages is using of resistant cultivars. In addition to
tolerance to the pests and reduction of spraying and consequently reduction of environmental pollutions, this
method can also have benenefit of higher yield. In this research, bean cultivars resistance to two- spotted
spider mite, Tetranychus urticae Koch (Acari: Tetranychidae) in field conditions evaluated.

Materials and Methods

In order to study and evaluate resistance of eight cultivars (including: Sadri, Shokufa, Akhtar, Khomein,
Dorsa, Kusha, Darakhshan and Pak) and two lines (21191 and 31169) of bean to two-spotted spider mite
during two successive farming years of 2015 and 2016. An experiment was conducted in the form of split

plots design in time, in National Research Bean Center of Khomein city. This experiment was performed by
observational method with leaves’, stems’, pods’ and bushes infestation to two-spotted spider mite and
comparing them with the control and the evaluation of their yields. The statistical population included 10
genotypes of bean. This experiment was carried out in four replications in a field with a size of 23 x 26 m in
a split plot arrangement based on a randomized complete block design. Ten genotypes were tested against
two-spotted spider mite on leaf, stem, pods, plant, and their grain yield by spray treatment. In each plot, 30
samples were prepared. The data were analyzed by SAS software. The comparison of the mean of infestation
of the cultivars and the sampling time by Duncan's test and the comparison of the mean yield by Tukey HSD
test was performed.

Results and Discussion

Infestation in the stems of bean began in two consecutive years on 12 August every year and peaked on
the 22 of August. The highest amount of stem infestation in two years was related to Darakhshan cultivar and
Dorsa and Line 21191 had the least infestation in this regard. Infestation in pods of beans began in year 2015
on 26th of August and in 2016 year on the 21st of August. But in two consecutive years, the peak of pod
infestation was on 16th of September. Darakhshan, Sadri, Khomein cultivars were identified as susceptible
cultivars to the mite and the cultivars Dorsa, Kusha and Line 21191 as more resistant cultivars in this regard.
Beginning of infestation in bushes in both years was 20 September and the peak of them occurred on 30
September. Results showed that the amount of infestation of experimental cultivars and lines to two-spotted
spider mite was significantly different. These differences were related to the beginning of infestation and
yield. Means comparison showed that Darakhshan, Akhtar and Khomein were sensitive to the pest but line
21191 and Kusha cultivar as chiti bean cultivars, Dorsa as a White bean cultivar, and line 31169 as a Red

“Corresponding Author: askarianzadeh@shahed.ac.ir


mailto:redroseros2@gmail.com
mailto:a.ghadiri@areeo.ac.ir
http://dx.doi.org/10.22067/ijpr.v8i2.48451

Iranian Journal of Pulses Research
Vol. 11, No. 2, 2020, p. 95-108 (Research Article)

bean have more resistance to two-spotted spider mite and have acceptable yield in comparison with other
experimental cultivars. The combined analysis of the data two yearly showed that the effect of year on the
grain yield was significant, which was probably due to the uneven atmospheric rainfall, exposure to light, or
under the influence of environmental stresses over two years. Also, the interaction of year and cultivar was
not significant that it is showed the same response of the cultivars to the pest in the two years of the
experiment.

Conclusion

In general, the results of the present study showed that Dorsa, Kusha and line of 21191, as compared to
Darakhshan, Chiti of Khomein, showed more resistance to the populations of two-spotted spider mite in field
conditions that the most important causes of these results cases such as genotype, vegetation type and date of
mite infestation can be attributed. Therefore, in order to prevent continuous spraying in bean fields and to
obtain optimum vyield, it is recommended that the line 21191 (introduced in 2016 as Ghaffar cultivar) and
Dorsa and Kusha cultivars to be used. Also, Dorsa cultivar as white bean cultivar, line 21191 (Ghaffar
cultivar) as chiti’s bean, and line 31169 (which was introduced as Yaghut cultivar in 2016) as a red bean,
resistant cultivars to two-spotted spider mite was designated in this study. So this research can be very
helpful and efficient for improving yield and reducing the use of pesticides in the bean fields.
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