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in Mahidasht region, Kermanshah

SHAHLA BAGHERI-MATIN!, SHAHRAM SHAHROKHI?™ , HASSAN ALI VAHEDI',
NASER MOEENI-NAGHADE!, FARZAD JLILIAN?

1. Department of Plant Protection, College of Agriculture, Razi University, Kermanshah, Iran; 2. Iranian Research Institute of Plant
Protection, Agricultural Research, Education and Extension Organization (AREEO), Tehran, Iran; 3. Agricultural and Natural
Resources Research and Education Center, AREEO, Kermanshah, Iran

(Received: August 2024; Accepted: February 2025)

Abstract

The English grain aphid, Sitobion avenae (F.) (Hemiptera: Aphididae), is a numerous aphid in wheat fields of Iran. Population
growth modeling is of importance in integrated pest management programs, so this study was carried out to develope appropriate
models for predicting population of S. avenae in wheat fields of Mahidasht region of Kermanshah. In order to modellig aphid
population, weekly sampling was carried out to count its number on 10,000 wheat tillers in a two-hectare field during five years. Based
on the results, Exponential and Logistic models were not suitable for predicting the aphid population, but both Normal and Hyperbolic
Secant Square models were confirmed based on statistical and biological criteria and so, they can be used to predict the aphid population
in wheat fields of Mahidasht region of Kermanshah provicd and other regions with similar climates duo to presenting a logical
description of S. avenae population fluctuations in whole season.
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Fig. 1. Population fluctuation of Sitobion avenae in wheat field in Mahidasht region, Kermanshah province
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Fig. 3. Observed population dynamics of Sitobion avenae in wheat fields in Mahidasht region, Kermanshah province (years indicated by a
(2017), b (2018), ¢ (2019), (2020), e(2021)) and model estimats indicated by subscribe, 1 (Normal model), and 2 (Hyperbolic Secant Squared model).

Observations are indicated by solid lines and model estimats by dotted lines.
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Fig. 4. Regression lines for parameters of Hyperbolic Secant Squared vs Normal model for Sitobion avenae population fluctuation data set.
A: Peak size, B: Time of peak
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Table 1. Parameters (mean + SE) obtained by fitting four population growth models to mean population abundances of

Sitobion avenae in wheat field in Kermanshah province (Mahidasht)

Kermanshah(Mahidasht)

Parameter
2017 2018 2019 2020 2021
Exponential
r 0.815+0.091 0.022+0.005 0.027+0.007 0.022+0.006 0.020+0.005
No 0.0185+0.004 0.615+0.086 0.645+0.138 0.704+0.135 0.493+0.076
Rui 0.980 0.974 0.948 0.951 0.966
P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Logistic
r 0.059+0.002 0.068+0.003 0.066:+0.002 0.067+0.002 0.062+0.002
No 1.827+0.150 1.24240.116 0.993+0.096 1.082+0.105 1.007+0.097
K 24.779+0.529 17.105+0.271 18.420+0.323 16.217+0.323 17.270+0.421
Rui 0.998 0.998 0.998 0.998 0.998
P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Normal
Nimax 30.303+0.065 15.178+0.775 19.699+1.058 12.048+0.466 10.462+0.427
tmax 43.967+0.001 35.396+1.182 38.251+1.035 40.651£1.036 44.354+1.104
g 0.031+0.004 0.035+0.002 0.041+0.002 0.031+0.001 0.030+0.001
Rui 0.974 0.967 0.963 0.980 0.979
P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Hyperbolic Secant Squared
Numax 30.768+1.510 15.556+0.804 20.36+1.069 12.201+0.547 10.597+0.490
tmax 44.158+1.269 35.023+1.149 37.921+0.967 40.628+1.186 44.464+1.229
b 0.068+0.004 0.078+0.005 0.093+0.006 0.069+0.004 0.065+0.004
Rui 0.971 0.968 0.967 0.976 0.976

P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
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Table 2. Estimates of mechanistic parameters of Sitobion avenae in wheat field in Kermanshah province (Mahidasht)

Model Parameters 2017 2018 2019 2020 2021
n 43.967 35.396 38.251 40.651 44.354
o 22.591 19.991 17.080 22236 23.337
Normal No(No.) 4.560 3.129 1.604 2.265 1718
Fnax 0.086 0.089 0.131 0.082 0.081
c 0.023 0.028 0.026 0.025 0.023
AUC (No.) 1715.572 757.629 843.196 671.367 311.850
n 44.159 35.023 37.922 40.629 44.465
c 26.427 23.006 19.410 26.085 27.510
Hyperbolic Secant No(No.) 5.414 3.483 2.227 2.582 2.039
Squared A (Aphid/day) 0.062 0.069 0.088 0.062 0.059
3 (Aphid/day) 0.000 0.000 0.000 0.000 0.000
AUC (No.) 1794.058 789.665 871.949 702.250 643.259

AN JL.nJ) cLiJLA)S C,‘.&ML‘: A_a.k.\.»r.x.f a0 ) g_‘a‘yj.l—r.lj MW))}TJ;_)BJ'\ L;)jjj.l.&: Q,‘.yL<..~ Cjﬁjdlﬁj.l JJ.A}) A,.M.“»Li.a—r J"J?
Table 3. Comparison of Normal and Hyperbolic Secant Squared models in estimating Sitobion avenae population in wheat field of

Mahidasht region, Kermanshah in 2007

Model

Observed population -
Hyperbolic Secant

Sampling time (day)

(aphid NO./tiller) Normal
Squared

1.70 4.56 5.41
3 727 5.85 6.51

10.75 9.15 9.29
13 16.15 11.84 11.61
17 16.48 14.86 14.31
22 15.41 18.89 18.12
27 19.45 22.86 22.16
31 26.27 25.70 25.26
37 34.01 28.90 28.99
41 25.76 30.04 30.41
45 28.11 30.27 30.74
50 26.41 29.24 29.57
55 30.42 26.90 26.88
59 28.26 24.29 23.99
64 22.79 20.45 19.99
69 14.94 16.40 16.03
73 13.34 13.27 13.13
78 6.18 9.74 10.01
85 5.61 5.82 6.64
90 0.93 3.80 4.87
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Fig. 5. Estimated net per-capita rates for Sitobion avenae population
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Normal=solid line)
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