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The relationship between population density of Eurygaster integriceps nymphs and new adults with kernel damage percentage in
rain-fed varieties of Sardari and Azar2

J. MOHAGHEGH™, M. FOROUZAN?, M. JAMSHIDI?

1. Sunn Pest Research Department, Iranian Research Institute of Plant Protection (IRIPP), Agricultural, Education and Extension
Organization (AREEO), Tehran, Iran; 2. Plant Protection Research Department, West Azarbaijan Agricultural and Natural Resources
Research and Education Center, AREEO, Urmia, Iran; 3. Plant Protection Research Department, Lorestan Agricultural and Natural
Resources Research and Education Center, AREEO, Khorramabad, Iran

Abstract

The relationship between population density of sunn pest and kernel damage percentage, especially in natural farmers’ situations,
determines a criterion for the economic injury level (EIL). For this purpose three wheat farms, cultivated with either Sardari or Azar2 varieties
were selected in each of Lorestan and West Azarbaijan provinces. Population densities of nymphs and new adults were sampled both by quadrat
and sweeping net sampling methods (each using twenty-five 20-squer-meter plots) during the last month of wheat growth. Then, at harvesting 10
wheat spikes were randomly taken off from each plot to determine kernel damage percentage. The relationship between population density and
kernel damage percentage in each plot was determined, using correlation and regression analyses. Linear and nonlinear models were also fitted
using TableCurve 2D software. As a result, exponential models were properly fitted for Sardari variety in both quadrat and sweeping net
methods, respectively, whereas power and exponential models were well matched with Azar2 variety for the respective methods. Based on the
models prediction, mean population densities that could cause 2 percent kernel damage in Sardari and Azar 2 varieties were 3.25 and 2.88 for
quadrat and 4.3 and 2.82 for sweep net, respectively. Moreover, the EILs of the nymphs and new adults for different kernel damaged levels were
discussed.
Keywords: Damage estimation, density-damage nonlinear models, sunn pest Eurygaster integriceps
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Table 1. Mean + SE population density of injurious stages of Eurygaster integriceps, their corresponding kernel damage percentages and correlations in
Sardari and Azar 2 wheat varieties in different localities by quadrat (1m?) (Q) and sweepnet (5 times netting) (S) sampling measures.

Year Variety Location GPS Sampling Population density kernel damage r P
method percentage
omqi 515+ 0.45 4.15+1.03 25 062  0.0009
2015 Azar 2 Rimaleh N 33038.19.. Q
E 48°22'52 S 3.69+0.27 1.88+0.38 25 0.64  0.0006
oo Q 10.37 + 0.93 14.70 £ 2.33 25 087 <0.0001
2015 Sardari Honam N 33047.24..
E 48°18'15 S 3.60 +0.31 3.22 £0.47 25 0.84  <0.0001
P Q 3.47+0.54 2.62 +0.54 25 083  <0.0001
2015 Sardari Nadri N 33049.29..
E 48°17'12 S 6.73+0.76 5.03+0.79 24 070  0.0001
_ N 33°37'49" o) 2.37+0.32 1.64+0.31 25 085 <0.0001
2016 Azar 2 Rimaleh E 48°23'05"
S 1.65+0.13 1.01 +0.20 25 049  0.0136
S 2184024 1.58 +0.29 25 089  <0.0001
2016 Sardari Honam N 33°47'57" N
E 48°15'38 S 1.69+0.19 1.57 +0.23 25 074  <0.0001
T 1.68 £0.17 0.43+0.13 25 056  0.0038
2016 Sardari Cheshmehsardeh N 33044.37.. N
E 48°1337 S 1.65+0.13 0.54 +0.10 25 057  0.0031
oaqi Q" 3.00+0.31 0.37+0.10 25 092  <0.0001
2017 Sardari Rimaleh N 33038.19.. N
E 48°22'52 S 3.47 +0.49 1.09 +0.28 25 091  <0.0001
ompinmn 2214024 0.66 +0.24 25 087  <0.0001
2017 Sardari Chaghalvandi N 33036.25.. N
E 48°3427 S 459 +0.41 1.01+0.20 25 087  <0.0001
oqzim g 0.38 +0.09 0.02 +0.02 25 011 0.60
2017 Sardari Cheshmehsardeh N 33045.34.. N
E 48°13'40 S 0.47 +0.09 0.06 +0.03 25 0.02 0.93
_ Mahabad- N 36°5345" Q 3.75+0.44 0.03+0 25 082  <0.0001
2015 Sardari o Qi
Jahadabad E 45°48'34 S 2.09 +0.32 0.02+0 25 088  <0.0001
_ Mahabad- N 36°5205" Q 2.82+0.35 0.02+0 25 090  <0.0001
2015 Sardari QL
Gharetappeh E 45°49'15 S 3.00 +0.41 0.03+0.01 25 091  <0.0001
_ Mahabad- N 36°5415" Q 2.29+0.38 0.03+0 25 088  <0.0001
2015 Sardari QAT
Torshakan E 45°49'47 S 3.24+0.36 0.02+0 25 085  <0.0001
_ Dashaghol- N 37°1527" Q 2.74+0.35 2.27 +0.45 25 088  <0.0001
2016 Sardari 01 Qinan
SharakNasr E 45°1828 S 3.20+0.37 3.00 +0.42 25 089  <0.0001
_ Dashaghol- N 37°1320" Q 3.69 +0.40 3.24+0.37 25 091  <0.0001
2016 Sardari R 01 @14 A1
Nasirabad E 45°16'14 S 3.44 +0.37 2.97 +0.43 25 086  <0.0001
. Q 2.49+0.34 1.58 +0.30 25 093  <0.0001
2016 Asar2 Mahabad- N 36°53'46
Sharaksanati E 45°51'26" S 2.50 +0.28 1.21+0.19 25 085  <0.0001
oqq1on 7.05+1.13 6.85+1.54 25 090 <0.0001
2017 Azar 2 Boukan-Mollalar II\EI 26041.15., Q
6°06'3 S 502 +0.61 599 +1.03 25 089  <0.0001
Boukan- N 36°44'40" Q 9.30 + 1.06 14.54 +2.13 25 096  <0.0001
2017 Azar 2 ) e
Hoseinmameh E 46°07'40 S 12.48 +1.07 20.91 +2.40 25 091  <0.0001
o4 gpqn 3.14+0.48 1.45+0.25 25 082  <0.0001
2017 Sardari Nari N 37014.41.. N
E 45°16'17 S 2.90+0.41 1.53 +0.28 25 090 <0.0001
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Table 2. Statistics and parameters for different models fitted to kernel damage percentage over mean population density in Sardari and

Azar 2 wheat varieties for quadrat and sweep-net sampling methods.

Variety Model Equation R*Adjusted P Parameters*
Quadrat
Sardari Exponential y=a+bexp (-x/c) 0.874 <0.00001 a,bandc
Sardari Polynomial y=a+hbx? 0.863 <0.00001 aandb
Sardari Sigmoid y=al(l+exp (-(x-b/c)) 0.856 <0.00001 a,bandc
Sardari Logistic ool 0.855 <0.00001  a,bandc
R e
Sardari Linear y=a+bx 0.759 <0.00001 aandb
Sweep-net
Sardari Exponential y=a+bexp (-x/c) 0.758 <0.00001 a™ bandc
Sardari Logistic (LDR) y = 4a* b+ e (c-1+cx ho+xth%)? 0.562 <0.00001 a,bandc
Sardari Linear y =a+bx 0.560 <0.00001 a™andb
Sardari Power y=ax’ 0.559 <0.00001 aandb
Sardari Sigmoid y=al(l+exp (-(x - b)/c)) 0.546 <0.00001 a,bandc
Sardari Polynomial y=a+bx? 0.435 <0.00001 aandb
Quadrat
Azar2 Power y=ax’ 0.835 <0.00001 aandb
Azar2 Exponential y =a+bexp(-x/c) 0.831 <0.00001 a,bandc
Azar2 Sigmoid y=al(l+exp (-(x - b)c)) 0.824 <0.00001 a,bandc
Azar2 Linear y=a+bx 0.815 <0.00001 aandb
Azar2 Polynomial y=a+bx? 0.807 <0.00001 aandb
Sweep-net
Azar2 Exponential y =a+bexp(-x/c) 0.929 <0.00001 a,bandc
Azar2 Power y=ax’ 0.928 <0.00001 a™andb
Azar2 Polynomial y=a+bx? 0.918 <0.00001 aandb
Azar2 Sigmoid y=al(l+exp (-(x - b)/c)) 0.907 <0.00001 a,bandc
Azar2 Linear y=a+bx 0.899 <0.00001 aandb

* All parameters were significantly different from zero unless otherwise mentioned.

" Not significant.
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Fig. 3. The power model indicating relationship between mean

population densities of sunn pest and their corresponding kernel

damaged percentages in wheat fields of Azar 2 variety during years

2015-2017 (quadrat sampling).
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Fig. 4. The exponential model indicating relationship between mean

population densities of sunn pest and their corresponding kernel

damaged percentages in wheat fields of Azar 2 variety during years

2015-2017 (sweep net sampling).
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Fig. 1. The exponential model indicating relationship between mean
population densities of sunn pest and their corresponding kernel damaged

percentages in wheat fields of Sardari variety during years
2015-2017 (quadrat sampling).
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Fig. 2. The exponential model indicating relationship between mean
population densities of sunn pest and their corresponding kernel

damaged percentages in wheat fields of Sardari variety during years
2015-2017 (sweep net sampling).
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