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Abstract. Tetranychus urticae Koch (Acari: Tetranychidae), The two-spotted spider mite
(TSSM), is one of the most significant pests infesting beans and a large amount of

insecticides are used annually against it. The present research was conducted to identify

resistance levels of chitti bean genotypes to ward T. urticae. For the experiments, Type 1

bean genotypes (standing) (KS-21216, KS-21181, KS-21538, KS-21565, KS-21563, KS-

21602, KS-21500, KS-21601, KS-21600, and KS-21607), Type 2 genotypes (half standing)

(KS-21573, KS-21597, and KS-21606), and Type 3 genotypes (prostrate) (KS-21255 and

KS-21574), along with the susceptible variety (Sadri), were cultivated in the field at the

Khomein National Bean Research Station in a randomized complete block design with three

replications during two successive years (2022 and 2023). To examine the population (egg,

nymph, larval and adult stages), ten plants were randomly selected from each plot, and from

each plant, two heaves from the top, two from the middle, and two from the bottom of the

canopy, were selected. The sampling program was conducted weekly from the third leaf

stage until the end of the season. The resistance mechanism (not from the biochemical

aspects) was determined (tolerance, antixenosis and antibiosis) under greenhouse conditions

on the same varieties. The results of population changes revealed the highest number of

eggs, nymphs, larvae, and adults of T. urticae were observed in the Sadri variety and

genotype KS-21607. In contrast, the lowest was ascertained in genotypes KS-21216, and

KS-21184. According to greenhouse results Sadri variety and genotype KS-21607 were

classified as susceptible to TSSM with damage scales of 5.90+0.10 and 4.80+0.12

respectively. Genotypes KS-21538, KS-21216, KS-21184, and KS-21255 exhibited Article History
desirable antibiosis-type resistance mechanisms. But, the Sadri variety and genotypes KS-  Received:
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in the region because of their higher resistance index than other genotypes. If they also
demonstrate superior performance and lower damage scale in future field studies, they

would be ideal choices.

Keywords: Tetranychus urticae, population changes, Plant Resistance Index, Resistance

Mechanisms (tolerance, antixenosis and antibiosis)
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Introduction
In Iran, a significant portion of the provinces, including Fars, Lorestan, Chaharmahal and Bakhtiari,
Zanjan, and East Azerbaijan, cultivate beans every year. Accordi ublished by the Ministry of

Agriculture, the area under bean cultivation in Iran was

8. arkazi province, the area under bean
cultivation is 13,401 hectares, with an average yield of er ha, making it one of the major areas for

bean cultivation in the country (Ahmadi et al., 202 spider mite, Tetranychus urticae Koch

(Acari: Tetranychidae) is one of the most impor; s that large amount of acaricides are used to

control it every year. The feeding of spi aite, T. urticae Koch on leaf sap reduces

photosynthesis and, increases transpiration‘in damaged-eaves, ultimately leading to a reduction in the number

of viable seedlings, the size of the be ecline in the quality and nutritional value of the product
(Saeidi & Arbabi, 2014). Sy

the leaf surface (Dotri et al.

e on bean leaves consist of the formation of yellow spots on

ical pesticides, aside from the numerous problems they pose for

human health do not effectively solve this problem (Abolfathi et al., 2018). The use of

resistant varie

‘L25” and ‘L1? were resistant to two-spotted spider mite. In a study conducted at the International Center for
Tropical Agriculture (CIAT) on the Tetranychus desertorum Banks mite, 1500 genotypes were screened for
resistance to the mite, and three resistant genotypes (BAT417, BAT82, and BAT93) were identified under
field conditions. The resistance mechanism was identified as being of the type "antibiosis" in one of these
genotypes, BAT 93. The antibiosis mechanism manifests as a reduction in the number of laid eggs, a decline

in the size of adult mites, and a shorter life cycle (Flexner et al., 1995). Examination of the population density

of the two-spotted spider mite on four different bean varieties (including Talash, Sadaf, Goli, and Parastou)
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in Tehran revealed that the highest and lowest population densities were observed on the Talash and Parastou
varieties, respectively. This study indicated that the host type can influence the biological parameters of the

two-spotted spider mite (Ahmadi et al., 2006). Plants with an antibiosis mechanism may cause a reduction in

the survival, size, weight, lifespan, and reproduction of adult pests and indirectly prolong the exposure period

of the pest to natural enemies (Dent, 2000; Sarfraz et al., 2006). Resistant cultivars not only reduce pest

damage but also ensure production stability (Saeidi & Mallik 2006). Every year, a relatively large amount of

acaricide is used against this pest, but currently, the result of using these pesticides is not very satisfactory
despite the high consumption and significant costs. In other words, apart from the many problems they cause

in the field of human health and the environment, chemical acaricides cannot solve this problem, For this

reason, the investigation of various factors affecting the pest population can reduce

exhibit (more

performance and lower damage scale and population, higher resistance Id and greenhouse

the examination of resistance mechanisms and the determi ant resistance indices, ultimately aiming
to reduce the adverse effects of pesticide use and to istant varieties and thus produce beans in

sustainable agriculture.

Materials and methods
1-Experiment under field conditio

The bean genotypes of Ty -21216, KS-21181, KS-21538, KS-21565, KS-21563, KS-
21602, KS-21500, KS-21601, and KS-21607), type 2 genotypes (half standing) (KS-21573, KS-
21597, and KS- enotypes (prostrate) (KS-21255 and KS-21574) along with the susceptible
leld located at the Khomein national bean research station (This station is
located titude eters above sea level, with a longitude of 49 degrees and 57 minutes and latitude
d 39

success and 2023). Each plot was composed of four rows of three meters. The planting was

es) using a complete randomized block design with three replications during two

done using Irgigation and ridges, with a distance of 50 cm between the ridges and a distance of 10 cm between

the seeds onthe ridges. For sampling TSSM populations, ten plants were randomly selected from each plot,
and from each of them, two leaves from the top, two from the middle, and two from the bottom of the canopy,
were selected and then the number of egg, nymph, larva, and adult, were counted and recorded. Sampling was
conducted weekly from the beginning of infestation until harvest. Sampling was carried out uniformly. The
samples were individually labeled in nylon bags and promptly transported to the laboratory on ice. Sampling
was performed 11 times during the season. To immobilize the active stages of the mite and ensure accurate

counting, the collected leaves were kept in a refrigerator at 4°C for 1 hour. Then the number of different stages
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of the mite were counted within a 2x2 cm leaf area (A 2 x2 cm cardboard frame was placed on the back and

middle of the leaf in the place where the mites were concentrated).
2-Experiment under greenhouse conditions
Mite colony

The experiment was conducted in a research greenhouse under the following conditions: a temperature of
2515 °C, relative humidity of 65%=+15, and a photoperiod of L16: D8 hours. To establish a colony of the two-
spotted spider mite, the bean-susceptible (Sadri) (Beyzaei & Dorri, 2011) was used. The caleny was inspected

were covered by insect-proof nets to avoid any contamination). After 24 hours, t ites Were removed

and only the laid eggs remained for the experiment.
Tolerance mechanism

The pots with a diameter of 30 cm, filled with a mixture of regular dy seil; and leaf mold, were initially

used for the experiments. The desired genotypes, along wi sceptible genotypes (as control)

were used, separately cultivated in these pots, (five pots

0 h
The completely randomized experimental design US %
proof nets to avoid any infestation. Infestation e

two-leaf stage by introducing 10 eve-aged{adult f days’old) from the colony from the stock colony.
A leaf damage scale was used to as h ceptibility of the bean plants to the Two-spotted spider mite
(Saeidi, 2020). After two

intensity of damage (from

pe and each pot containing one plant).
jve replicates. Plants were covered by insect-

notypes was performed when the plants were at the

six lgaves of each plant were selected randomly and scored based on the
e to 6, feeding patches more than 80% of leaf area). The
assessment scale w
Less than 5% age, 3 ween 5-25%, 4- Damage between 26-45%, 5- Damage between 46-65%,
and 6- thal (Smith, 2005; Yousefi & Dorri, 2012). The genotypes that had damage levels
higher than 4.8pto 6 were categorized as susceptible, between 3.7 and less than 4.6 as semi-susceptible,
betwe 5 lessdhan 3.7 as semi-tolerant, and less than 2.5 as tolerant (Saeidi, 2020).

evel of chlorotic spots on the leaf surface and, includes: 1- No damage, 2-

Antixenosis mechanism

This experiment was conducted in a completely randomized design with five replications. To perform this
experiment, circular culture trays covered with mesh were used. In this experiment, plants from different
genotypes were placed in a circular pattern around the trays. Each circular tray was considered as one

replication. In the center of each tray, facing each genotype separately, a leaf containing 8 adult female mites
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(3 days in age) was placed. Sampling was carried out twice with 7-day interval after infestation. The number

of mites on each plant was counted and applied as a criterion for determining the resistance (Franca et al.,

2018).

Antibiosis mechanism

The method of cultivation and the experimental design (with five replications) were similar to the tolerance
mechanism. Each pot was enclosed with cylindrical plastic cages (12 cm in diameter and 50 cm in height).
Each plant, at the two-leaf stage, was infested with 10 eggs of two-spotted spider mites. Sampling was carried
out 14,21 and 28 days after infestation, 3 leaves of each plant (one leaf from the top, one ffom the middle, and

one from the bottom of the canopy) were selected randomly and the number of ad ole leaf

area) was counted (Franca et al., 2018).

Plant resistance index

. (1993). This index

is, antibiosis, and tolerance)

The plant resistance index was calculated using the method developed hysWebster e

allows for the simultaneous evaluation of three resistance mechanisms
and provides a unified value. This approach enables quicker acc of the results to aid in the

selection of resistant plants. The following formula was u rt urpaose.
plant resistance index (PRI) = 1/(az+0.5) (ab+0.5) (t

Where az is the antixenosis index, ab is the anti (tol) shows the tolerance index. Since some

of these indices may be zero for certain g pes;, the PRI can become infinite. Thus, to address this

issue, before calculating the resistancegidex, 0.5 upi ould be added to all mechanisms for all genotypes.
To standardize the data, for gach traifjthe larg a point was identified separately, and then all data points
atL’

were divided by it, ensuring become less than or equal to one.

t inputting them into Excel software (2016), analysis of variance was performed

SPSS (version 21) software, and the mean comparisons were done using Tukey's

randomized eXperimental design), SAS (version 9.1) Proc ANOVA, was conducted. Kolmogorov-Smirnov
test was used to determine the normality of the data. To normalize the data obtained from the experiments,

they were converted to the Logio (x+1).

Results
Changes in the population of different stages of the two-spotted spider mite in the years 2022 and 2023

The results of the analysis of variance (complete randomized block design, repeated measure of ANOVA for

two years (2022 and 2023) revealed no significant difference between the two experimental year (egg (F o,
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160) =0.11, P=0.73)), nymph (F (1, 160 =0.26, P=0.61)), larvae (F 1, 160) =0.19, P=0.66)) and adult (F (1, 160) =2.77,
P=0.09)). But the interaction effect between year and treatment was found to be statistically significant in
adult stage at 0.05 level (F (s, 160 =2.060, P=0.014)), (egg (F @s, 160) =0.72, P=1.00)), nymph (F (s, 160) =0.13,
P=1.00)) and larvae (F (s, 160) =0.11, P=1.00)). Additionally, the treatment effect was also significant at the
1% level (F (s, 160) =5.359, P<0.001)) (Table 1).

In the first year (2022), two distinct peaks in population were observed on 18 August and 1 September, which
were almost similar for each developmental stage. A slight peak for nymph, larvae, and egg was also observed
on 4 August. In the second year (2023), a distinct peak on 9 August was observed for

distinct peak was also found for the nymph, larvae, and egg on 30 August (Fig 1 and 2).
years, the highest numbers of egg, nymph, and adult stages were observed in the
variety Sadri, and the lowest number in genotypes KS-21216 and KS-21184

Table 1. Repeated measures of one-way ANOVA in Tetranychus urti¢ae for two

Source of variation df Mean square P value
Year 1 57.284 : 0.098
Year x Treatment 15 42.636 %O 0.014
Error (Year) 60 20.70 \

Treatment 15 . 5.359 P<0.001
Error 60

Table 2. Mean comparison of Comp a
genotypes in years (2022 anéy2023)

AN

different stages of Tetranychus urticae on the studied

enotypes (Eggs) (Nymphs) (Larvae) (Adults)
and cultivar)
1 KS-21216 23.77+8.44 6.049+2.85 3.36"+1.56 1.68+0.66
2 KS-21184 27.00%+9.10 6.959+3.08 3.77'+1.61 2.18'+0.74
3 KS-21538 39.27¢+12.49  12.77°%+4.91  6.82""+2.59 4.04'+1.38
4 KS-21565 44.91°'+14.89  17.50%%0+6.47  9.27°0"+3.36 4.41+1.54
5 KS-21563 35.86°"+11.14  11.64°"+4.46 6.09""+2.29 4.04'+1.35
6 KS-21602 31.64°"+10.10 9.14%9+3.47 5.019"+1.98 3.23+1.11
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10
11
12
13
14
15
16

KS-21500
KS-21601
KS-21600
KS-21607
KS-21573
KS-21597
KS-21255
KS-21574
KS-21606
Sadri

55.50%+17.18
51.59%+16.52
43.27%+14.77
107.04%+29.46
88.00°°+25.95
82.09°+24.55
29.68°+9.62
74.68%+22.53
31.95%+9.84
129.82°+35.42

23.68°+7.96
21.68%¢1+7.61
17.77%%9+6.65
45.45%+14.89
35.14+12.22
32.5"+10.03
8.001+3.43
29.59%+10.59
9.45°19+3.82
52.14°+15.16

12.64°%+4.16
11.32%19+3.90
9.23°f0N+3 32
22.91°+7.40
18.41+6.17
16.77°¢9+5.05
4.279+1.75

15.50%+

* The number obtained for each column is equal mean. means in colu
significantly different.

Mean of Number of egg, nymph, larvae, adult

Figl. Populat
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160
140
120
100
80
60
40
20

0 b
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adult

6.54%1+2.04
5.50%+1.76
4.36'+1.39
15.50°+4.42
12.18+3.80
10.45%+3.21
.541+0.88
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Fig2. Population dynamics of different stages of Tetranych in the year 2023
Tolerance mechanism
The results of the analysis of variance showed a significant enc treatments at the 1% level (Table
3). The genotypes with damage levels higher than 4.6 {06 Wwere ified as susceptible, those with damage
% eptible, those with damage levels from 2.5 to

ose With damage levels less than 2.5 were classified as

levels between 3.7 and less than 4.6 were classified.as
less than 3.7 were categorized as semi-tolerant,
tolerant. Therefore, the variety Sadri and {the gena
from T. urticae. The genotypes KS-2 , KS-21597, KS-21574, KS-21600, KS-21601, KS-21500, and KS-
sceptible, whereas the genotypes KS-21216, KS-21184, KS-21538, KS-
were classified as semi-tolerant (Table 5).

-21607 were classified as susceptible to damage

21565 were considered se
21563, KS-21602, KS-21255,
Table 3. Analysis,of Variance of

genotypes
to Tetra

istance mechanisms (tolerance and antixenosis) of different bean

h in greenhouse conditions in the year 2023

Mean of squares

df Tolerance (14  Antixenosis (7 Antixenosis Mean
days) days) (14 days)

Treatment 15 2.19™ 10.90 '60.13 26.89™
Error 64 0.08 0.23 0.37 0.16
Total 79 - - - -

CVv - 7.40 8.64 8.18 6.1

ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 4. Analysis of variance of resistance mechanisms (antibiosis) of different bean genotypes to
Tetranychus urticae Koch., in greenhouse conditions in the year 2023

Mean of squares

S.0V df Antibiosis Antibiosis Antibiosis Mean
(14 days) (21 days) (28 days)

Treatment 15 **10.799 "714.71 4127.9 78158
Error 64 0.44 0.69 % 0.22
Total 79 - \% -

cv - 6.5 1.88 1.73

Table 5. Comparison of mean
genotypes to Tetranychus urtica

istan echanisms (tolerance and antixenosis) of different bean
se conditions in the year 2023

Row Mean of
e Tolerance Antixenosis  Antixenosis (14 Antixenosis
cultivar (14 days) (7 days) days)

1 S-21216 3.309+0.12 5.80°+0.20 4.20"+0.20 5.00'+0.16
2 KS-21184 3.4019+0.10  5.60°9+0.24 4.60"+0.24 5.10"+0.10
3 KS-21538 3.70°%+0.12 3.60"+0.24 3.20"+0.20 3.401+0.19
4 KS-21565 3.80%1+0.20  4.40°+0.23 7.40%£0.25 5.90°""+0.10
5 KS-21563 3.66°9+0.14  5.64°9+0.38 6.00°+0.10 5.82¢%M+0.19
6 KS-21602 3.56°7+0.11 6.02°+0.02 5.00°%+0.10 5.51%"+0.01
7 KS-21500 4.00°°+0.13  4.64%+0.20 8.009+0.32 6.32%7+0.23
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8 KS-21601 3.90%1+0.10  4.60%+0.24 7.809+0.37 6.20%19+0.25
9 KS-21600 3.74%1+0.11  4.44°'+0.23 7.609+0.24 6.02919+0.14
10 KS-21607 4.80°+0.12 5.86°+0.17 10.00°+0.45 7.93"+0.27
11 KS-21573 4.60°+0.19 5.70°+0.18 9.60*°+0.24 7.65"°+0.16
12 KS-21597 4.40°%+0.11  5.20°*%+0.20 8.60%+0.25 6.90%+0.19
13 KS-21255 3.501+0.16 6.00°+0.10 4.80°19+0.20 5.409"+0.10
14 KS-21574 4.20°%+0,12  5.00°%+0.10 8.40%+0.24 70%+0.12
15 KS-21606 3.60°M+0.19  5.80°+0.20 5.60°+0.23 1+0.13
16 Sadri 5.90°+0.10 10.4°+0.23 18.00°+0.46 25

* The number obtained for each column is equal mean. means in columns fo
significantly different.

Antixenosis mechanism

The results of the analysis of variance demonstrated a significant n ns among treatments on 7
and 14 days after infestation at the 1% level (Table 3). T p%weans revealed that the genotypes
KS-21538, KS-21216, and KS-21184 exhibited desirab nosi perties, with 3.40, 5.00, and 5.10
adult mites respectively. This resulted in a lower attra iteSto these genotypes (Table 5).

€ an

Antibiosis mechanism

The results of the analysis of variance at'the 1%
(Table 4). The mean comparisons resulting

21216, KS-21184, and KS-22255,exhibited desirable antibiosis-type resistance mechanisms, each with mean
(14,21 and 28 days after infes mber of 11.20+0.13, 14.93+0.19, 16.33+0.23, and 17.07+0.19 adult

dicated a significant difference among treatments
is mechanism showed that genotypes KS-21538, KS-

for the growth of this pest. The high number of mites in these genotypes was

it (Table 6).

e index

Plant resis

The results of the resistance index calculation revealed that the KS-21538 and KS-21216 showed high
resistance indices of 36.73 and 21.26 respectively, and were classified as resistant genotypes (or less
susceptible) to damage and population of T. urticae. The other genotypes were placed in the group of

susceptible genotypes to the pest. The resistance index was the final basis for the evaluation of the studied
genotypes (Table 7).
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Table 6. Comparison of mean resistance mechanisms (antibiosis) to Tetranychus urticae in greenhouse

conditions in the year 2023

Row Genotype Antibiosis Antibiosis Antibiosis Mean of
and cultivar (14 days) (21 days) (28 days) Antibiosis

1 KS-21216  8.201+0.20  15.80"+0.37  20.80+0.37  14.93"+0.19

2 KS-21184 8.60°+0.24  18.40%+051 22.00%+0.32  16.33™+0.23

3 KS-21538 8.009+0.32 10.20'+0.37  15.40'+0.40  11. 0.13

4 KS-21565  9.70°®+0.20  23.80'+0.36  31.60'+0.40

5 KS-21563  9.50%¢™+0.22  20.209%+0.20  27.60'+0.41

6 KS-21602  9.30%1+0.20  19.60%t0.51  24.60%+

7 KS-21500  10.40°¢+0.40 29.40°+0.24

8 KS-21601  10.10°+0.23  25.00™+0.32 23.709+0.18

9 KS-21600  9.90°%+0.10 22.57"+0.18

10 KS-21607  11.80°+0.21 43.53°+0.23

11 KS-21573 11.60°+0.24 75.41°40.25 41.60°£0.12

12 KS-21597  10.80bc0, 73.20°+0.31  40.279+0.12

13 KS-21255 22.80%+0.37 17.07'"+0.19

14 KS-21574 66.00°£0.45  37.33%+0.30

15 KS-21606 40°defo+0) 19.809%+0.20  25.40+0.40 18.20"+0.31
37  58.60°+0.51 115.80°+0.37 62.73%+0.29

Tolerance Antixenosis Antibiosis Resistance

index
1 KS-21216 0.56 0.35 0.24 21.26
2 KS-21184 0.58 0.36 0.26 18.42
3 KS-21538 0.63 0.24 0.18 36.73
4 KS-21565 0.64 0.41 0.34 11.21
5 KS-21563 0.62 0.41 0.30 13.11
6 KS-21602 0.60 0.39 0.28 15.26
7 KS-21500 0.68 0.44 0.43 7.77
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8 KS-21601 0.66 0.44 0.38 9.06
9 KS-21600 0.63 0.42 0.36 10.50
10 KS-21607 0.81 0.56 0.69 3.19
11 KS-21573 0.78 0.54 0.66 3.60
12 KS-21597 0.74 0.48 0.64 4.40
13 KS-21255 0.59 0.38 0.27 16.52
14 KS-21574 0.71 0.47 0.59 5.08
15 KS-21606 0.61 0.4 0.29 14.13
16 Sadri 1 1 1 1

Discussion
In the study of the population changes of this pest over two ti
ascending trend, which then decreased in September. During t dy, the peak population of

various stages of the two-spotted spider mite was obser st. According to the results, the

and the KS-21607 genotype, while the lowest w
population density had an upward trend in the b
such as yellowing, reduction in quality a

temperature at the end of the season,

on four different varieties of beans (Talash, Sadaf, Goli, and Parastoo)

nd lowest population densities were observed on the Talash and Parastoo

of T. urticae, in the first year, two distinct population peaks were observed on 30 Jul 2017
7, which was almost similar for different stages. In the second year, on 14 Aug 2018 and 28
Aug 2018, a clear and slight peak was observed in all age stages of T. urticae. In the first and second years,
the highest numbers of eggs, nymphs, larvae, and adults were observed in the Sadri variety, and the lowest in

the KS-21517 genotype (Ashtari et al., 2020). Regarding the trend of population changes, the results of this

study are somewhat similar to the present study. The results obtained regarding Sadri variety are similar to
the present study. The results of population changes under greenhouse conditions revealed that the highest
number of eggs, nymphs, and adult mites were observed in Kara Casehir, while the lowest number of eggs
was observed in D81083 and G-11867. The genotypes examined in this study do not have similarities with
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the current research. Plant resistance to pests is based on inherited traits and is generally divided into three

distinct categories: antixenosis, antibiosis, and tolerance (Kant et al., 2015; Smith, 2005). The low quality of

leaves and the absence of sufficient desirable stimuli on the leaves can lead to antixenosis resistance (Seki,
2016). The results demonstrated that the genotypes KS-31286 and KS-21492 as well as the Dadfar variety
were selected as tolerant genotypes to the damage of the two-spotted spider mite, with damage scales of 3.6,
4, and 3.8, respectively. The results of this research are not consistent with the results of the current study due

to the difference in genotypes. Saeidi & Salehi (2005) investigated the resistance of seven genotypes of native

kidney beans to the two-spotted spider mite. They concluded that genotype number one was resistant to the

two-spotted spider mite, and its resistance mechanism was of the antibiosis type. Additianally, this genotype

25 with the present study. By
two-spotted spider mite, the red

this study, the geno

to the damage

anisms. Genotype KS-21191 was selected as the most resistant genotype due to its high plant

of 75.6. Considering the differences in the studied genotypes between this and the two recent

obtained do not concur with each other. In a research project, Ashtari et al. (2020)

resistance mechanism of several genotypes to the two-spotted spider mite. The Dadfar variety
and the KS-31286 genotype exhibited antibiosis resistance mechanisms. The genotype KS-31286 and the
Dadfar variety exhibited antixenosis mechanisms. The results of the plant resistance index calculation
conducted in the greenhouse revealed that the Dadfar variety has high resistance index of 14.28 (Ashtari et
al., 2020). Considering the differences in the studied genotypes between this and the recent study, the obtained
results do not accord with each other. In this research, the Sadri cultivar was selected as the control due to its

susceptibility to the two-spotted spider mite in cultivar introduction projects (Salehi, 2015; Beyzaei & Dorri,

2011). Furthermore, in a study conducted by Ashtari et al. (2020) to assess the tolerance of bean genotypes,
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Sadri cultivar showed the highest population and damage scale. The two genotypes introduced in the current
study displayed a higher resistance index compared to other genotypes and also had a relatively lower
population across different stages of the two-spotted spider mite. By studying the mechanisms of resistance
of common bean genotypes to T. urticae under greenhouse conditions, it was concluded that in the antixenosis
experiment, the Naz cultivar had the lowest number of mites, while the genotype 405-071-65 had the highest.
The Naz cultivar showed a desirable antibiosis mechanism compared to genotype 405-071-65, which had the
highest number of mites. In the study of resistance index, the Naz cultivar indicated the highest resistance

index, while genotypes 107-062-65 and 400-071-65 had the lowest resistance index (Mohammadi et al.,

on bean cultivars

2020). Both antixenosis and antibiosis mechanisms were observed in the resistance of co

to T. urticae (Shoorooei et al., 2018). In this project, both mechanisms were also

numbers of 11.20+0.13 and 14.93+0.19 adult mites, antixenosis mecha ith mean numbers 3.40+0.19

and 5.00+£0.16 adult mite, respectively and high resistance indi d 21.26, respectively. The

resistance indices found in the current study are higher a thgse in this study. Considering the
differences in the studied genotypes between this and th nt st , the obtained results do not accord
with each other. The efficacy of chemical acaricide olling"the two-spotted spider mites has been

limited by the numerous health and environme pose. Therefore, examining various influential

factors on the population of this pest, suc ng t cultivars, can decrease the usage of these
compounds and prevent farmers from facifg exorbi osts. Incorporating resistant cultivars is among the

most effective and economical stratégies in ated pest management programs. On the other hand,

resistance mechanism inve riments under greenhouse conditions showed that the highest

resistance index was found in 8 and KS-21216 genotypes. Therefore, genotypes KS-21538 and

d spider mite. Additionally, researchers need to conduct further studies in field

he applicability of the results. It is also essential that if cultivars are selected from these
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