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Introduction

beans (Phaseolus vulgaris), is one of the most important legumes cultivated In many countries
around the world. According to statistics published by thetMinistry of Agriculture, the cultivated
area of beans in Iran is 91,798 hectares with an average yield of 2,307%ilograms perghectare. In
Markazi Province, the cultivated area of beans is 13,401 hectares\with an average yield of 2,786
kilograms per hectare, making it one 'of.the major bean-growinggregions in the country. The bean
pod borer, scientifically known as Helicaverpa armigera Hufn. (kep.Noctuidae), is one of the
important pests.

Materials and Methods

To address the damage caused, by this pest tonbean crops, a project was conducted to study
changes in the population of adultyinsects and larvag,over two years (2022 and 2023). In each of
the two study areas (Milajerd and“Khomein), two Infected farms (approximately one hectare
each) were selected (aytotal of 4 farms),'and 3 delta traps were placed in each farm in a triangular
pattern and 10Q meters apart. To eliminate edge effects for trap installation, traps were placed 5
meters inside the field and therinstalled. Traps were placed at a height equal to the tallest part of
the plant using weoden stakes: This height was maintained throughout the experiment. Traps
were installed before flowerina%nd collected prior to crop harvest. Insects caught in pheromone
traps were cellected and counted weekly. To monitor larvae, two additional infested farms (each
approximatelywone hectare and different from the farms where traps were installed) were
selected. From eaghfarm, 30 plants were randomly chosen during mid-flowering, and the
number of larvae was counted every two weeks until harvest. To assess the extent of damage, 30
plants were selected, from each farm after crop maturation and before harvest. For each plant, all
healthy and damagediypods were identified, and the number of holes per pod, the damaged seeds
in each pod, and the total seeds per pod due to pest activity were counted. Finally, the percentage
of infection was estimated.

Results and Discussion
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The findings from the pheromone trap study showed that, over the two-year period, Khomein
County had a higher pest population than Milajerd. In the first year in Khomein County, the peak
population was observed on Mordad 1 (July 23) in all three traps across both fields. In the second
year, on the seventh of Mordad (July 29), the peak population of night moths occurred in
Khomein County. In Milajerd County, the peak of moth capture happened in the first and second
years on the sixteenth of Mordad (August 7) and the eleventh of Mordad (August 2) respectively.
Examination of larval populations indicated that the peak of larval (First and second instar
larvae) populations also occurred two weeks after the peak of night moth capture. Since local red
and white bean varieties are more cultivated in Khomein and Milajerd counties respectively, the
contamination level of red beans in Khomein compared to white beans in Milajerd has been
higher. Therefore, to prevent pest spread, it is recommended that™in areas with high
contamination, cultivation of local white bean varieties should be prioritized Qver local red bean
varieties. The investigation of the distribution and damage level of beanypdthborer.in important
bean-growing areas of Markazi Province over two years in five beansgrowing regions (Arak,
Khomain, Shazand, Milajerd, and Khondab) showed that Khomain and"Khondab had the highest
and lowest infestation rates, respegtively. Red pods showed /more sensitivity to this pest
compared to green and white pods. In‘this study, the highest population of bean pod borer larvae
was recorded in the mid-flowering stage (Eshraghi et al., 2022). Theyresults of this research align
with findings on the sensitivity of red_bean“gods and the,timing of/bean pod borer population
emergence. Studies haveyshown that the optimal timing for chemical control of chickpea pod
borers is when the maximum, number of small larvag appears, typically coinciding with the mid-
flowering and early pod formation stages (Shafaghi et al., 2022).

Conclusions

Considering that the largest population of bean pod borer larvae was about two weeks after the
peak of the flight, therefore, it.is recammended that if the population of this pest is high and there
is a need for chemical control,jit §hieuld be done about two weeks after the peak of the flight.
Also, tyorder to reduce the percentage of pollution, it is recommended that if possible, farmers
prioritize the cultivatiormof whité beans over Chiti and red beans.
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Table 1- Results of compound analysis of the year in the attraction strength of the traps in Khomein city
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&= &3] Trap
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Year
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Year*replication
Dless 2 4.85™
Treatment

Jlatixds 2 6.28™
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Table 2-Results of mean comparison of compound of the year in the attraction strength of the traps in Khomein city
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Table 3- Results of compound analysis of the year in comparison between farms in Khomein city
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Table 5- Results of col nalysis of the year in the attraction strength of the traps in Milajerd city
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Table 6-Results of mean comparison of compound of the year in the attraction strength of the traps in Milajerd city
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Table 7- Resultsief compound analysis of the year in comparison between farms in Milajred city
N\ .
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Table 8-Results of mean comparison of compound of the year comparison between farms in Milajred city
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Table 9- Results of compound analysis\( the location in the attraction strength of the traps in Khomein and Milajred
cities
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Erorr
Gl G pa - 18.47 24.72 12.81

Cv




sy V50 Jlisl v 0 )l cmecad g ¥ 5 F s ee 2 NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
2 adhe 5 el laliu el P LAl Cie a8 0 e 08 o 4558 el Slaslie s =V ¢ Jga>

Table 10-Results of mean comparison of compound of the location in the attraction strength of the traps in Khomein and
Milajred cities
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significantly different.
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Table 12~ Results of compound analysi&of the location in the attraction strength of the traps in Khomein and Milajred
cities
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B 1 40.09™ 0.36™ 1.45M
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Location* replication
Dlad 1 2.27™ 0.09" 3.27™
Treatment
Dlafix (S 1 9.09" 20.45™ 48.09™
Location *treatment
Uad 20 1.23 0.52 1.53
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Gl G pa - 31.30 21.49 35.36

Cv




S W
Mean of number of larve

9, Y ol

sy V50 Jlisl v 0 )l cmecad g ¥ 5 F s ee 2 NS
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 12-Results of mean comparison of compound of the location in the attraction strength of the traps in Khomein and
Milajred cities
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Fields 1(Khomein and

Milajerd)

5,2 Mo g e 90 0 )ladh £ )l50 3.77a 3.32a 3.77a
Field2 (Khomein and Milajerd) \
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* The number obtained for each column is equal mean. means in a columns\followed by different letters are
significantly different.
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Figure 3- Changes in the population of larvae in two farms (numbers one and two) in the years 2022 and 2023
in Khomein city.
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Figure 4- Changes,in the population of larvae in two farms (numbers one and two) in the years 2022 and 2023
\ in Milajard city.
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Table 13. Results of compound analysis of agricultural traits in two year of project implementation in Khomein
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s =2 Number o351 SV SRR | Number, Percentage Grade
;g:/&“ bl of pod Number of Number,, iz of Seed of
of pod Number N
infection of hole on infegtion
each pod of seed \
infection
in.each
pod
Js 1 703.12™ 0.008™ 0.002" 0.002" 28.45™ 0.01" 0.14
Year
D Sax s 58 9,12" 0.02" 0.02 0.02"% 0.58™ 0.29" 0.60m™
Year*replication
B 1 15.67™ 0.22" 0.24% 0.24™ 0.68™ 2.20™ 2.90
Treatment
el 1 48.61" 0.02%° 0.03m 0.03™ 1.40™ 0.01™ 0.29m
Year *treatment
U 53 8.13 \).01 0.02 0.02 0.59 0.19 0.44
Erorr \
Sl ysd e - 17.15 10.12 12.80 12.80 20.71 18.17 19.46
cv

oy ) 50 el mhaw 1o s gme w3 5 4 *F 9 F s a8 NS
ns :Non-significant; * and **3Significant at 5% and 1% probability levels, respectively
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Table 14. Results of mean comparison of compound of agricultural traits in the first year of project implementation
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Row Number of Number of PR D 2 Number of Percentage Grade
pod pod Number of Number of Seed of infection
infection hole on each seed
pod infection in
each pod

S a3 16.38a 0.77a 0.82a 0.82a 3.78a 5.14a 3.07a
Field 1
9 4,30 16.95a 0.48b 0.52b 0.52b 3.63a 2.82b 2.27b

Field2
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* The number obtained for each column is equal mean. means in a columns followed by different letters are
significantly different.
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Table 15. Results of compound analysis of agricultural traits in two year of project implementation in Milajerd
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S0V o ggjdmber of Number e of Seed of
infection ~ °f holeon Number infection
each pod of seed
infection
in each
pod
Jos 1 0.21" 0.01" 0.00008™  0.00008™  0.13" 0.13m 0.07m
Year
N Sax s 58 10.74™ 0.01" 0.02m 0.02n 0.50m 0.13m 0.43"
Year*replication
e 1 158.00™ 0.04"s 0.07m 0.07m 5.63" 2.73" 7.50"

Treatment



Jlasix b 1 39.67™ 0.00005™  0.00003"  0.00003"  7.50™ 0.0006™ 0.07

Year *treatment

taa 58 3.10 0.02 0.02 0.02 0.43 0.18 0.55
Erorr

S sl (o pua - 11.58 11.78 13.69 13.69 19.07 18.62 24.32
cv

doyo ) 90 Jb\cb,g)a)losu&..ﬁs):@** 3*)|o6;_m).3.é :ns
ns :Non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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Table 16. Results of mean comparison of compound, of agricultural traits in in two'yearof project implementation in Milajerd
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Row Number of Number of Bl o U o 0 Numbepof Percentage Grade
pod pod Number of Number of Seed of infection
infection hole on each seed
pod infection in
each pod
s as e 13.97b 0.53a 0.58a 0.58a 3.22b 4.01a 2.55a
Field 1
99 450 16.45a 0.38a. 0.38a 0.38a 3.65a 1.94b 1.88b
Field2
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* The number obtained for each owjmn is equal mean. means in a columns followed by different letters are
significantly different.
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