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Introduction

beans Phaseolus vulgaris Linnaeus, is one of the most important legumes cultivated in many countries around the world.
According to statistics published by the Ministry of Agriculture, the cultivated area of beans in Iran is 91798 ha with an
average yield of 2307 kg.ha. In Markazi province, the cultivated area of beans is 13401 ha with an average yield of 2786
kg.hal, making it one of the major bean-growing regions in the country. The bean pod borer, scientifically known as
Helicoverpa armigera Hufn. (Lep.Noctuidae), is one of the important pests.

Materials and Methods

To address the damage caused by this pest to bean crops, a project was conducted to study changes in the population of
adult insects and larvae 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 (a total of 4 farms), and 3 delta traps were placed in each
farmin a triangular pattern and 100 meters apart. To eliminate edge effects for trap installation, traps were placed 5 meters
inside the field and then installed. Traps were placed at a height equal to the tallest part of the plant using wooden stakes.
This height was maintained throughout the experiment. Traps were installed before flowering and collected prior to crop
harvest. Insects caught in pheromone traps were collected and counted weekly. To monitor larvae, two additional infested
farms (each approximately one hectare and different from the farms where traps were installed) were selected. From each
farm, 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 damaged pods 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

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 over local red bean varieties. The investigation of the distribution and damage
level of bean pod borer in important bean-growing areas of Markazi province over two years in five bean-growing regions
(Arak, Khomain, Shazand, Milajerd, and Khondab) showed that Khomain and Khondab had the highest and lowest
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infestation rates, respectively. 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 (Ashtari et al., 2022). The
results of this research align with findings on the sensitivity of red bean pods and the timing of bean pod borer population
emergence. Studies have shown that the optimal timing for chemical control of chickpea pod borers is when the maximum
number of small larvae 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 recommended that if the population of this pest is high and there is a need for chemical control, it should be done
about two weeks after the peak of the flight. Also, in order to reduce the percentage of pollution, it is recommended that
if possible, farmers prioritize the cultivation of white beans over Chiti and red beans.

Keywords: Control time, Markazi province, Peak flight
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Table 1- Results of compound analysis of variance of the
year in the attraction strength of the traps in Khomein city

i e RS &
S.0.V df Trap
Ju 1 15.50™
Year
S5 x J_u _ 20 48.57™
Year x replication
Slews 2 4.85™
Treatment
Jlow x Jls 2 6.28"
Year x treatment
U 40 0.24
Erorr
Oy g o - 11.32
CV

Qo0 S5 g oo g Jliol mhaw o Iy Sse Ay FFgF Iy Jee .2 1NS
ns: non-significant; * and **: Significant at 5% and 1% probability levels, respectively
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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

3 S, 0 leuls 4 99 o loud aly A 0 ylouds ali

Row Trapl Trap2 Trap3

o 4.45° 3.79" 4.70°
Khomein

18 o0 G mhas 48 (g,l0 sire BB ind Laseiie Dglite By, b 4 ol Sl el (1Sl 5w ,0 (6l sdelinsay soe #
* The number obtained for each column is equal mean. means in a columns followed by different letters are significantly different at
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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 4- Results of mean comparison of compound of the year in the in comparison between farms in Khomein city
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Table 5- Results of compound analysis 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- Results of compound analysis of the year in comparison between farms in Milajred city

Olry o (ko
Ol gudS @ &ol3T a0 Mean of squares
SOV df S o lous Ay 99 o0 ylowy ali 4w o ylouls &l
Trapl Trap2 Trap3
Ju 1 16.57m 2,75 1.45M
Year
Sk 41“’ ] 20 22.65™ 26.74™ 21.98™
Year x replication
o 1 6.57" 0.20m™ 32.82™
Treatment
o x Jlo 1 1.11m 19.11™ 9.09"
Year x treatment
L= 20 0.59 0.60 1.40
Erorr
R e - 23.99 21.08 37.79
CV

Qo0 S g g Jlesol daw (o o cire ol i g s lo giee e INS
ns: non-significant; * and **: significant at 5% and 1% probability levels, respectively

832 0 (b ped 58 (e dumnsllo 53 Jlwo 8 0 4 3205 (0l Sl lio gl —A Jour
Table 8- Results of mean comparison of compound of the year comparison between farms in Milajred city

@.‘5) ‘S" °)L°‘& o 99 0)!-0-:4 aly duw G)Lo.;) aly
Row Trapl Trap2 Trap3
~5~'3 A,y 3.592 3772 4,000
Field 1
90' 4,50 2.82b 3 648 2 97b
Field 2

5,10 o0 gty S mhans [0 (6l e WS (iad s Sgliie gy b aS e Sl el uKilie (gt 8 (gl sdeliausds sae
* The number obtained for each column is equal mean. means in a columns followed by different letters are significantly
different at 1% and 5%
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Table 9- Results of compound analysis of the location in the attraction strength of the traps in Khomein and Milajred cities

Slaypo (ulse
Mean of squares
Oyt Zaio &35 a0 S 0 lods ali 99 0 Lol a5 dow 0 Loy a5
S.0vV df Trapl Trap2 Trap3
Q&f 1 3.84" 1.45" 84.57m
Location
1S5 x5 ok ke .
_”SJ o 20 35.40 34.37 36.39
Location x replication
e
1 1.84m 0.82" 0.20"
Treatment
et x OlSe 1 5.11™ 23.27 5.11™
Location x treatment
Uas
20 0.58 1.04 0.31
Erorr
T e - 18.47 24.72 12.81
CVv

Qo )0 S g i Jledol daw (o o pixe o iy i g s o giee 18 INS
ns: Non-significant; * and **: Significant at 5% and 1% probability levels, respectively

0520 g (e (Lo Liw poeils 30 LAl Cdor @508 )0 (e S o 4 3 (Sl Ol lio i - Ve Jgu

Table 10- Results of mean comparison of compound of the location in the attraction strength of the traps in Khomein and
Milajred cities

LJZJJ)) Q.SJ o)l.o.& aly 99 G)Lo.nfé aly MO)LO.:J aly
Row Trapl Trap2 Trap3
3o 5 e SGo)led £l 4322 4.27° 4.27°
Fields 1 (Khomein and Milajerd)
02 g (e 99 0)led £)l5e 3.912 4.00 4.412

Field 2 (Khomein and Milajerd)

ol (1Silee g 50 (6l odslcinsd sue
* The number obtained for each column is equal mean.

AL S50 4 s (5510 Sxe
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Table 11- Results of compound analysis of the location in the attraction strength of the
traps in Khomein and Milajred cities

Slaypo (ulae
Mean of squares
Oyt Zaio Gl amye Soosledali go oyl Al dw o led als
S.0.vV df Trapl Trap2 Trap3
le‘f 1 40.09™ 0.36™ 1.45"
Location
Ax e 20 20.84™ 19.64™ 22577
Location x replication
e
1 2.27™ 0.097s 3.27™
Treatment
5 x oS " - .
)LM © 1 9.09 20.45 48.09
Location x treatment
g 20 1.23 0.52 1.53
Erorr
S b - 31.30 21.49 35.36
CcVv

Qo )0 S g i Jlesol daw (o o pire ol iy i g o gee € INS
ns: non-significant; * and **: significant at 5% and 1% probability levels, respectively

3,20 9 (o G GLw el 53 Lali i 008 )0 (e S po 4 28 (uSSlee Sl lio gl VY Joua

Table 12- Results of mean comparison of compound of the location in the attraction strength of the traps in Khomein and
Milajred cities

@, S 0)le ali 99 0lous Al s 03lons A5
Row Trapl Trap2 Trap3
3o 5 e SGo)led £l 3.31° 3.412 3.23
Fields 1 (Khomein and Milajerd)
S g e 93 0)led )50 3.772 3.322 3.77%

Field 2 (Khomein and Milajerd)
5510 deo 0 iy 9 S a5 ()l sime B (i asine Dglite g b aS ol Sl el (1Sl g B (gl odeliunsds dae #
* The number obtained for each column is equal mean. means in a columns followed by different letters are significantly different at
1% and 5%
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Fig. 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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Fig. 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 agronomic traits in two year of project implementation in Khomein city

Olay o (2Slae
Mean of squares
Sl B olaxs Flyguw dlaxs oaglT il slaws JS sl KWK
4> 40 - e sy 2 e T
Ol gdS 2o ' l)T oM 04! S 2 59, S y» 0 &l SSodl SP0 pos
S.0OV &2l Number Number of ~ Number of Number of Number Percentage  Grade
df infected hole oneach  seed infection of
of pod . of seed . .
pod pod in each pod infection
;JL“ 1 703.12™ 0.008" 0.002" 0.002" 28.45™ 0.01 0.14m
ear
v S ﬁbt_ 58 9.12" 0.02" 0.02 0.02 0.58™ 0.29" 0.60™
ear x replication
- ’L:'” " 1 15.67™ 0.22™ 0.24™ 0.24™ 0.68™ 2.20™ 2.90
reatmen
v ’L‘”"th Jtl‘” ) 1 48.61" 0.02" 0.03" 0.03™ 1.40" 0.01m 0.29™
ear x treatmen
Uas-
£ 58 8.13 0.01 0.02 0.02 0.59 0.19 0.44
rorr
U"“ng’a - 17.15 10.12 12.80 12.80 20.71 18.17 19.46

Qo )0 S gz Jledol mhaw (o o pixe oy i g o giee 18 INS
ns: Non-significant; * and **: Significant at 5% and 1% probability levels, respectively

o b e 33 0393 512! Jlw 99 50 (215 Slhie 5 po 4 3 (1Sleo Ol lio gl VP Jou
Table 14- Results of mean comparison of compound of agronomic traits in the two year of project implementation in

Khomein city
Slass W slaxs Gy Elygm olaxd y yo el Ald Sluss S slass RV
) N 029l NP N als ol (B30 0
Row Number  Number of  Number of hole Number of seed Number  Percentage  Crade
of pod infected pod on each pod infection in each pod of seed of infection

&'_l e 16.382 0.772 0.822 0.822 3.782 5.148 3.078
Field 1
24 16,950 0.48 0.52° 0.52° 3.63° 2.82° 2.27
Field 2

5510 deo s iy 9 S zdae 5o ()l sime M (i asine Dglite gy b aS ola Sl el (il g B (gl odelunsds dae #

* The number obtained for each column is equal mean. means in a columns followed by different letters are significantly different at
1% and 5%
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Ao yd w0,lgn C S o o as s 5155 oM e Sl
SO S il an Jlomaly slop,S ay ady (ool
5 VoI5 i Jome e 5 (il eiS po (Sogll e
a5 b ol aslllas s .(Jozeyan, 1996) g dus o VF/F
alie Guios ol b cilises 3blie jo Sogl oo o cgles &
Coraz Sllg ;3 3955 08, Wiz 5l (o) b
a5 Woges oomlive Y10 5 YoV F sl Jls ,o 3556 lssaly
FIOY (l50as BYO-NCSO 3, (53, 9,¥ Comez o fi—in
A= DG 3, (59, 5, olaed (3 iaS 9 0LS jo slilas sue
Solangi et al., ) 05 oLS jo (glilas 5,Y sue Y/F- lieas
3, Copraz g1 Sglie Llad 4y asllas ol ol (2016
s alss ol alie mli b addlias 5,50 claosys g o5
Sewd 4y 45 (pl 0956 Jlgaly slap S bl (o) 5
i 9 oLS ja slilas vae /Y g Y slowd o eSS aS A
.(Gautam et al., 2018) 54 sLS ;& (gl5lay sace O/FY
909, sleali jleslawl Larmigera H. oo, 4 e
(Chatterjee & Senapati, 2014) szl Souwe oLS (59,
3 o= cpl Cdlad aS sls L Sgeg g Al bla o)
dalol (o0 4 rogun b egd U 98 5l (o 9590 42l
Ol 4y (g9, H. armigera coses Ol pss () o 0400
L Bolias a5 comwge slooly (39 5l G (siloj 0,90 a5 olo
L aS oo 1) Come oy o ] il oo (23S al> o
2 b (Sharmaetal., 2012) coul alive b o) gl
Ol jo dc 50 90 0 Ligw Hlem e Ciros Ol
S (6 S Az 6,5 9 (S9e9 sleali jlesliiul b ook
sl e S oy (n e olesl e pgs ans il a5
3 sleg)Y (Jad 5l &Bge cnl jo 1) ilige bgw Hlo>BOE
GioS ol b bas o Slise o515 YL il
i Corez Yo 51 S (Bararietal., 2011) o ls ajlis
S LS 3,2 e 4y o (e L gt o 8T
Ol 50 abl Gl 4 99 ol jo Ggliie oo slosys
Ol st 53 5 S L) Sloosss 5l Lugl CiS oves (e

g se LS Snds 5 5058 Lagl slaosss i o 2N
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ol i gl b eios ol 5l Lol b (et al., 2022
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Table 15- Results of compound analysis of agronomic traits in two year of project implementation in Milajerd city

Olay o (2Slae
Mean of squares
o Sloss e dlaxi Flyguw olawi  oogll &ild dlasy J5 sl aoy
Ol gdS 2o I)T @ o34l S 59, S 40 &l ‘;abﬂ SBO0 ol
S0V SO0 umber  Number of - Number of Numberof =\ Percentage  Grade
df of pod infected hole on each sged infection ofseed  of infection
pod pod in each pod
\‘(—JL“ 1 0.21m 0.01m 0.00008" 0.00008" 0.13" 0.13m 0.07m
ear
5 x 58
v oS ﬁbt_ 10.74™ 0.01m 0.02"s 0.02"s 0.50m 0.13m 0.43"
ear x replication
- )L:” " 1 158.00™ 0.04ns 0.07m 0.07m 5.63™ 2.73" 7.50™
reatmen
oo x Jlw o -
v s ¢ Jt ) 1 39.67 0.00005" 0.00003" 0.00003" 7.50 0.0006"™ 0.07™
ear x treatmen
Uas
£ 58 3.10 0.02 0.02 0.02 0.43 0.18 0.55
rorr
Ul’“ng’a - 11.58 11.78 13.69 13.69 19.07 18.62 24.32

Qo )0 S gz Jledol mhaw (o o pixe oy i g o giee 18 INS
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 agronomic traits in in two year of project implementation in Milajerd

city
W ol S9yEhow dlaxi a0 eagll Al slaws S olass RV
. L olaxy _ - .
9, O ME S &l o9l B0
Number
Row of pod Number of ~ Number of hole Number of seed Number  Percentage ~ Grade
infected pod on each pod infection in each pod of seed of infection
& .
v a5t 13.97° 0.532 0.582 0.582 3.22° 4.012 2.552
Field 1
P 1645 0.38? 0.38° 0.38° 3.65° 1.94° 1.88°
Field 2

5,10 deo s iy 9 G zehae 50 (6)lo gime M (i Lasiie Wglite g b aS ol il el uSKils g o (gl sowlianods socs
* The number obtained for each column is equal mean. means in a columns followed by different letters are significantly different at
1% and 5%
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