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Introduction

Legumes are one of the rich sources of plant protein after cereals and the second most important food source for
humans. The most important biotic stresses that lead to reduced growth, performance, and sometimes the death of plants
are pests, diseases, and weeds. The two-spotted spider mite, due to its extensive host range, rapid population growth,
and ability to develop resistance to pesticides, is one of the key pests. Therefore, the use of tolerant varieties for damage
control is considered as most reliable, healthy, and cost-effective method in an integrated management system. The
feeding of this mite on bean (Phaseolus vulgaris Linnaeus) leaves leads to the formation of yellow spots on the leaf
surface (Dorri et al., 2015). The activity of two-spotted spider mite Tetranychus urticae Koch, is mainly associated with
webbing, which leads to the accumulation of dust, decreasing of the photosynthesis and increasing the pest damage
(Hosseini, 2018). Therefore, due to the importance of this pest, this research was conducted to identify resistant
genotypes of beans among promising bean genotypes.

Materials and Methods

For the experiments, Type 1 promising bean genotypes (KS-21216, KS-21181, KS-21538, KS-21565, KS-21563, KS-
21602, KS-21500, KS-21601, KS-21600, and KS-21607), Type 2 genotypes (KS-21573, KS-21597 and KS-21606),
and Type 3 genotypes (KS-21255 and KS-21574) along with a susceptible genotype Sadri were cultivated in a field at
Khomein National Bean Research Station in a randomized complete block design with three replications during 2022-
03. Sampling for damage assessment was carried out weekly from the third leaf stage until the end of the season. From
each plot, 10 plants were selected randomly. Two leaves, one from the bottom and the other from the top of each plant,
were selected and scored (on a scale of 1-6). To assess performance and its components, field cultivation was conducted
under the specified conditions in two separate plots. One plot was treated with pesticide spraying, while the other
remained untreated. Characteristics such as pod number per plant, seed number per pod, plant height, and weight of one
hundred seeds were measured under both mite-infested and non-infested conditions. Based on the performance of the
genotypes under T. urticae mite-infested and non-infested conditions, productivity indices, geometric mean
productivity, stress tolerance, and stress sensitivity were calculated.

Results and Discussion

The yield and yield components of the genotypes under the presence and absence of T. urticae were evaluated.
Genotype KS-21538 had the highest (2166.67 kg.ha') and the sensitive check had the lowest performance (995.17
kg.ha'). The highest (16.24) and lowest (4.88) percentage of yield reduction were related to the sensitive check and
genotype KS-21538, respectively. The highest and lowest number of pods per plant were observed in genotype KS-
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21538 and Sadri cultivar with 17.95 and 8.87 pods, respectively. The highest and lowest damage scores under
unsprayed conditions were 3.06 and 4.56 in genotype KS-21538 and Sadri respectively. The results of calculating the
indices showed that the highest efficiency index, average geometric efficiency index, and stress tolerance index were
observed in genotypes KS-21538 and KS-21216, respectively, and the lowest observed in the Sadri and genotype KS-
21607. The lowest stress sensitivity index was observed in genotypes KS-21538 and KS-21216, respectively, and the
highest observed in Sadri and genotype KS-21607. Researchers examined how planting density and different bean
varieties (Akhtar, Derakhshan, and 285) affect the population of two-spotted spider mites. They discovered that the pest
density on the Akhtar variety is higher than on Derakhshan and 285. Due to the differences in the bean varieties studied
in this research and the current study, the results do not show similarities. The results of this study also showed that pest
density is significantly influenced by the bean variety (Karimi et al., 2019). In a study, it was revealed that the
Derakhshan, Akhtar, and local Khomein (Sadri) varieties were sensitive to T. urticae, while Dorsa and Kousha varieties
and lines 21191 and 31169 showed greater resistance to the two-spotted spider mite and also had acceptable yield
compared to other varieties (Kazemi et al., 2019). In the present study, the Sadri variety was also identified as sensitive
to damage by the two-spotted spider mite, which is consistent with these results.

Conclusions
According to the results genotypes KS-21538 and KS-21216 are recommended as the first and second priority for
cultivation in the region due to the higher yield, lower percentage of yield reduction, and the lower damage scale.
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(Tetranychus urticae Table 1- Compound analysis of different stages of two-spotted mite
Koch) on different pinto bean lines in two years of project implementation (2022 and 2023)
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S.0.vV df Egg Immature active stage Adult
Ju 1 125.28 ™ 82.10 " 57.28 "
Year
1,5 % Jlw * ok ok
2 5 . J 20 49398.94 8346.66 745.05
Replication x year
e aox . o
15 21768.98 4432.68 681.12
Treatment
Jbo s 15 8144 42.19 ™ 42.63 ™
Treatment x year
o> 351 847.22 267.78 29.16
Error
Sl ey - 51.97 77.13 7771
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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 two-spotted mite
(Tetranychus urticae Koch) on different pinto bean lines in two in two years (2022 and 2023)

Gy, w559 Y 3 S Jisb al> 5o &

Row Genotypes and cultivar Egg Immature active stage Adult
1 KS-21216 23.77% 6.049 1.68f
2 KS-21184 27.007 6.959 2.18f
3 KS-21538 39.27¢f 12.77¢f 4.04f
4 KS-21565 44.91° 17.509%f 4.41f
5 KS-21563 35.86¢ 11.64¢f 4,04
6 KS-21602 31.64¢f 9.14f 3.23f
7 KS-21500 55.504€ 23.68¢de 6.54df
8 KS-21601 51.59d€ 21.68cdef 5.50¢f
9 KS-21600 43.27¢f 17.77%f9 4,361
10 KS-21607 107.042 45.45® 15.50°
11 KS-21573 88.000¢ 35.14b¢ 12.18%
12 KS-21597 82.09¢ 32.5b¢ 10.45%
13 KS-21255 29.68¢f 8.007 2.547
14 KS-21574 74.68% 29.59¢d 9.47]cde
15 KS-21606 31.95¢f 9.45¢f9 3.41f
16 Sadri 129.822 52.142 21.682
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* The number obtained for each column is equal mean+SE. means in a column followed by
different letters are significantly different.
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Table 3- Compound analysis of yield and its components of different pinto bean lines in condition of infestation to two-
spotted mite (Tetranychus urticae Koch) in two years (2022 and 2023)

Ol yo (ko
Mean of squares
axy®
Ol i 2bio _ ag glas,l PEREHIES ailo o Shos als Ve 39 oobdio
oyl _ S5 i _ _
S.0V o (o L) oS SRR W (s 1 0T 5ks) () @5l
Height of Pod per ~ Seed.pod Seed yield 100-seed Damage
plant (cm) plant (kg.ha™) weight (g) scale
L
J 1 12.83 0.19 " 0.005 " 907.43 ™ 0.47 s 0.07 "
Year
’_l’ﬁ_x Ju 4 36.21 " 177" 0.03 19749.53 ™ 6.50 " 0.07 "
Replication x year
st 15 3254.23 ™ 51.83 ™ 0.58 ™ 945007.60 ™ 162.12 ™ 0.86 ™
Treatment
Jlle 15 1.34m™ 0.19 " 0.02 " 1564.25 ™ 0.66 " 0.04 s
Treatment x year
Uas-
60 32.17 1.28 0.10 14361.99 3.85 0.06
Error
¢"’~’*§V"‘*~’* - 10.02 8.53 10.73 8.21 5.67 6.88
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ns :Non-significant; * and **: significant at 5% and 1% probability levels, respectively
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Table 4- Mean comparison of compound analysis yield and its components of different pinto bean lines in condition of
infestation to two-spotted mite (Tetranychus urticae Koch) in two years (2022 and 2023)

Ws) 3 W}’) 445.3 eLﬂJ)| ) I N alo alo J)&L&C u&l: oy Yoo Q)’ wLa-ﬂ-o
<23 Genotype (%0 L) ok G (LS 58 0,5 9bs) S Slos (p) &l wlus
Row and Heightof  Podper o ., o .1 Seed yield Yield 100-seed  Damage

cultivar plant (cm) plant eed.po (kg.ha'®) reduction (%)  weight (g)  scale
1 KS-21216 31.33f0 17.462 2.96abcde 2027.722 5.31 38.13bcd 3.14%
2 KS-21184 41.48° 17.062 2.97abcde 1998.332 6.03 39.624¢ 3.20fd
3 KS-21538 29.45f9 17.952 3.030bcde 2060.952 4.88 28.68" 3.06"
4 KS-21565 26.38¢ 12.56% 3.41% 1460.03¢ 6.54 35.23¢%f 3.49¢defg
5 KS-21563 36.87¢f 13.92bc 3.330%¢ 1518.40°¢ 6.46 27.53" 3.43¢efgh
6 KS-21602 52.67¢ 16.322 3.002bcde 1727.45P 6.23 28.57" 3.33¢fuh
7 KS-21500 40.62° 11.340ef 3.33qc 1348.30° 7.65 42472 3.63bcde
8 KS-21601 50.83¢ 11.85% 2.68¢f 1358.52¢ 7.10 27.98" 3.58¢def
9 KS-21600 53.08¢ 12,330de 3.29abcd 1433.17°¢ 6.64 37.650cde 3.5]cdefg
10 KS-21607 41.42° 9.88f0 2.75%f 938.52¢ 11.67 34.20f 4,020
11 KS-21573 78.100¢ 10.52¢f9 3.478 1032.83¢ 9.09 37.27¢def 3.91°¢
12 KS-21597 85.25° 10.920ef 3.22abcde 1052.90¢ 8.44 28.31" 3.765d
13 KS-21255 81.77b¢ 16.262 2.82¢def 1748.90° 6.18 40.58% 3.28¢fah
14 KS-21574 86.33° 11.159%f 2.86bedef 1095.87¢ 7.97 31.739 3.69bcde
15 KS-21606 74.00°¢ 14.49b 2.84bedef 1709.38P 6.28 40.93% 3.36dfh
16 Sadri 96.332 8.87¢ 2.33f 833.53¢° 16.24 34,57¢f 4.56%
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* The number obtained for each column is equal mean+SE. means in a column followed by different letters are significantly different
using LSD test.
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Table 5- Compound analysis yield and its components of different pinto bean lines in condition without infestation to two-
spotted mite (Tetranychus urticae Koch) in two years (2022 and 2023)

Ola o (ko
Mean of squares
e
Ol i’ 29bo _ Qg glas,l PYREHIS ailo o Shos ald Ve 39 wvbdio
6o|}| _ Sy il _ _

S0V of Ol els LR Eb (e 0550 (#5) s
Height of Pod per ~ Seed.pod- Seed yield 100-seed Damage
plant (cm) plant (kg.hat) weight (g) scale

Ju 1 0.72"m 0.06 " 0.001 " 346.37 "M 0.01ms 0.002 "
Year
1S5 x o
’_’SJ_ J 4 4925 1.56 ™ 0.005 " 56862.11 ™ 7.48 " 0.70 ™
Replication x year
st 15 3380.80 ™ 48.93™ 0.57™ 936746.14 ™ 193.38 ™ 051"
Treatment
Jlless 15 0.21m 0.17 s 0.01m 1192.69 ™ 0.10"m 0.004
Treatment x year
Uas
60 30.06 2.48 0.09 11617.57 7.35 0.007
Error
)‘.-:(-:V. ) p& - 9.41 10.99 8.97 6.86 7.23 4.10
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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 different pinto bean lines in condition of
without infestation to two-spotted mite (Tetranychus urticae Koch) in two years (2022 and 2023)

) o &g sl o A Al o Shos AldVer 39 ol
oy FOIEES L i) s PR (e sasle) () ojled
Row Gegﬁ%f’,gf nd Height of Pod per Seed.pod Seed yield 100-seed Damage

plant (cm) plant (kg.ha) weight(g) scale
1 KS-21216 33.25f" 18.428 3,13cdef 2141.502 40.30° 1.81°
2 KS-21184 43.33¢ 18.172 3, 16Pcdef 2126.672 42,17%c 1.83¢
3 KS-21538 30.929" 18.852 3,1 7Pcdef 2166.672 30.18¢f 1.61¢
4 KS-21565 27.25" 13.43cde 3.65% 1562.17¢ 37.68¢ 2.00°
5 KS-21563 38.08¢f 14.88° 3,553 1623.33° 29.40f 1.98b
6 KS-21602 54.08¢ 17.40° 3,27 bodef 1842.33° 30.42¢f 1.96°
7 KS-21500 41.50¢f 12.28¢%f 3.623bc 1460.00°¢ 45.882 2.02b
8 KS-21601 51.82¢ 12.77%f 2.89f 1462.33¢ 30.18¢f 2.01b
9 KS-21600 54.73¢ 13.23cdef 3.54zabede 1535.17¢ 40.37b¢ 1.98b
10 KS-21607 42.50¢ 11.18°f 3,1cdef 1062.50% 38.67¢ 2.07°
11 KS-21573 79.67% 11.58¢f 3.842 1136.17% 40.98" 2.05°
12 KS-21597 87.08° 11.92¢f 3.502bcde 1150.00de 30.90¢f 2.03°
13 KS-21255 83.92% 17.25P 3.02¢f 1864.17° 43.58% 1.93¢
14 KS-21574 88.17° 12.12¢f 3.10¢cdef 1190.81¢ 34.45% 2.03°
15 KS-21606 76.40° 15.50% 3.03¢f 1823.97° 43.73% 1.96°
16 Sadri 99.682 10.58f 2.76f 995.17¢ 40.70 3.022
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* The number obtained for each column is equal mean+SE. means in a columns followed by different letters are significantly
different using LSD test.
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Table 7- The calculated values of indexes based on the relevant formulas

o L oSbe el Jaeld Coles 5L

dys, MIINEH) G pslh , i . i

R(;W Genotype Productivity 3 0% o o

and cultivar index Geometric mean Stress Stress

productivity index  tolerance index  sensitivity index

1 KS-21216 2084.61 2083.83 1.76 0.74
2 KS-21184 2062.50 2061.50 1.72 0.84
3 KS-21538 2113.81 2113.14 1.81 0.68
4 KS-21565 1511.10 1510.23 0.92 0.91
5 KS-21563 1570.86 1569.98 0.99 0.90
6 KS-21602 1784.89 1783.96 1.29 0.87
7 KS-21500 1404.15 1403.03 0.79 1.07
8 KS-21601 1410.42 1409.47 0.80 0.99
9 KS-21600 1484.17 1483.29 0.89 0.93
10 KS-21607 1000.51 998.58 0.40 1.63
11 KS-21573 1084.50 1083.26 0.47 1.27
12 KS-21597 1101.45 1100.37 0.49 1.18
13 KS-21255 1806.53 1805.61 1.32 0.86
14 KS-21574 1143.34 1142.35 0.53 111
15 KS-21606 1766.67 1765.74 1.26 0.88
16 Sadri 914.35 910.77 0.33 2.27
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