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Table 1. Taylor’s power law regression statistics (£SE) population densities for immaure stages and
new winged insect of Eurygaster integriceps in rainfed wheat fields.

Range of Densities

Life Stage/Instar n b+ Sk to Logaa+ Sg R? (Insect/Quadrate)
First Instar 19 1.5440.087 6.21" 0.9240.05 0.960 0.0125-1.64
2" Inatar 38 1.268+0.034 7.88™ 0.40+0.034 0.975 0.013-6.62
3" Instar 36 1.174£0.041 4.15™ 0.295+0.025  0.961 0.025-3.24
4% Instar 39 1.198+0.029 6.83" 0.29+0.025 0.978 0.0125-2.64

5™ Instar 40 1.28+0.027 10.37"  0.413+£0.024  0.984 0.02-3.65
New Adult 33 1.241+0.033 7.30™ 0.37+£0.0250  0.979 0.0123-2.28
2"d431d4-4™ [nstars 53 1.238+0.034 7.00™ 0.37+0.021 0.964 0.012-6.824
319+4t™ Instars 50 1.207+0.026 7.96™ 0.334+0.02 0.978 0.012-3.87

5% Instar +New winged

. 51 1.291+0.025 11.64™ 0.399+0.02 0.982 0.0125-5.246
msect

**The slope values (b) significantly>1, indicating a clumped distribution

> Eurygaster integriceps (.x:f o bde s Hlb e ke éb,ts J= e sl T Juke @},ﬂf} ol =Y Jod>

=2 (axf C)\ B
Table 2. Iwao’s patchiness regression statistics (=SE) of population densities for immaure stages and
new winged insect of Eurygaster integriceps in rainfed wheat fields

Range of Densities

Stage/ Instar n B+Sk tp a+SE R? (Insect/Quadrate)
First Instar 19 3.41+0.77 3.13* 3.8+0.88 0.544 0.0125-1.64
2" Inatar 38 1.734+0.142 5.24™ 0.545+0.24 0.805 0.013-6.62
3" Instar 36 1.498+0.14  4.53" 0.438+0.161 0.779 0.025-3.24
4" Instar 39 1.963+0.115 8.75™  -0.019+0.122  0.888 0.0125-2.64
5% Instar 40  2.168+0.14  8.34™ 0.171£0.19 0.865 0.02-3.65
New winged insect 33 2.13+£0.14 8.07" 0.169+0.154  0.877 0.0123-2.28
2nd+3rd4-4 [nstars 55  1.567+0.116 5.15™ 0.596+0.25 0.804 0.012-6.824
31d+4 Instars 50 1.698+0.092 7.76™ 0.27+0.15 0.876 0.012-3.87
5" Instar +New winged insect 51  2.09+0.097 11.24™  0.108+0.17  0.905 0.0125-5.25

**The slope values (b) significantly>1, indicating a clumped distribution
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Table 3. Comparisom of Taylor's regression statistics of Eurygaster integriceps nymph instars and
new winged insect in rainfed wheat fields

Life Stage/ Instar 2" Tnatar 3 Instar 4™ Instar 5 Instar New winged Insect
First Instar 3.22% 421" 413" 3.33" 3.56™
27 Tnatar - 1.820s 1.57% 0.2ns 0.58"s
3t Instar - - 0.52ns 2.17° 1.320¢
4" Instar - - - 2" 0.99"s
5™ Instar - - - - 0.85"s

The regression slope (b) of two instars or stages is significantly different at the 0.05%, 0.01** levels and not significantly
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Table 4. Resampling results for validation of Green’s model for 2™ instar of Eurygaster integriceps
with pre-set precision level of 0.1, 0.15 and 0.24 (desireds, 0.1, 0.15, 0.25 and Nmi»=48, 30, 21) with

replacement

Observed Desired Precision Average stats over 500 Sequential Sampling simulations

Data Set Density Mean D-Average D-min
0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25
1 0.74 075 075 0.77 0.1 0.15 0.28 0.09 0.13 0.19
2 1.11 .13 1.15 1.16 0.1 0.14 0.26 0.08 0.1 0.15
3 2.36 243 243 236 0.12 0.17 0.25 0.09 0.12 0.14
4 0.44 045 045 048 0.13 0.19 0.33 0.09 0.11 0.17
5 6.62 6.61 6.62 6.54 0.1 0.12 0.16 0.07 0.08 0.09
6 1.98 2 2.01 2 0.08 0.11 0.18 0.06 0.08 0.09
7 0.66 0.66 0.66 0.7 0.1 0.14 0.27 0.08 0.11 0.17
Mean 1.987 2.004 2.01 2 0.1043 0.146 0.247 0.08 0.1043 0.14




r.\.f o ébb Jle St as | S1dls (615 54 gad 5 (Slags d::.fiﬁ ((gmaen vy nws YA
(aalsl) =¥ Jgu>
Table 4. (continued)
Data Average stats over 500 Sequential Sampling simulations
Set D-max N-Average N-min N-max
0.1 0.15 025 0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25

1 0.12 0.17 037 325 156 44 200 115 28 415 216 77
2 0.11 0.18 037 237 113 33 184 80 28 297 152 57
3 0.16 0.23 047 132 65 28 95 47 28 171 91 34
4 0.16 0.24 050 482 236 67 200 146 28 649 340 130
5 0.13 0.17 024 71 47 28 71 47 28 77 47 28
6 0.09 0.15 027 152 73 28 125 55 28 182 99 33
7 0.12 0.17 038 358 173 48 200 124 28 452 246 78

Mean 0.127 0.187 0.37 251 12329 39.43 153.57 87.71 28 32043 170.14 62.43

Eurygaster M&.ﬂwﬁd\jdjfgjm@,ijl%swéfdﬁjl{au j|&pb—5)b4¢7$@l5—b Jsd>
Sl 50 /Y0 50 /N0 /) O sl C,.;JCEMLQ DAL RYATATVA ué}&&:cbﬁul{dﬁlq-p integriceps
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Table 5. Resampling results for validation of Green’s model for 3™ Instar of Eurygaster integriceps
with pre-set precision level of 0.1, 0.16, 0.25 (desireds, 0.1, 0.15, 0.25 and Nmin=34, 22, 17) with
replacement

Desired Precision

Average stats over 500 Sequential Sampling simulations

Observed
Data Set Density Mean D-Average D-min

0.1 0.15 025 0.1 0.15 0.25 0.1 0.15 0.25

1 0.22 023 023 024 0.09 0.13 0.23 0.09 0.12 0.19

2 1.87 1.89 1.9 1.96 0.1 0.14 0.23 0.08 0.09 0.13

3 0.57 0.58 0.59 0.62 0.12 0.16 0.27 0.09 0.11 0.16

4 0.38 038 038 04 011 0.16 0.27 0.1 0.14 0.23

5 1.14 .15 1.17 122 0.12 0.16 0.28 0.09 0.12 0.16

6 1.13 1.14 1.16 1.19 0.11 0.15 0.26 0.09 0.11 0.17

7 0.91 092 192 095 0.1 0.14 0.24 0.09 0.12 0.16

8 0.67 0.69  0.69 0.7 0.09 0.12 0.21 0.07 0.1 0.15

9 223 225 227 246 0.12 0.16 0.27 0.1 0.12 0.13
Mean 1.01 1.03 1.03 1.08 0.11 0.15 0.26 0.09 0.11 0.16

(asls)) =0 J s>
Table 5. (continued)
Average stats over 500 Sequential Sampling simulations
Data Set D-max N-Average N-min N-max

0.1 0.15 025 01 015 025 01 015 0.25 0.1 0.15 0.25

1 0.1 0.14 025 675 346 116 200 200 57 851 482 204

2 0.12 0.17 034 118 61 21 89 44 10 142 83 38

3 0.14 021 038 315 160 54 200 105 19 424 243 95

4 0.12 0.17 031 446 230 77 200 153 40 591 327 146

5 0.14 0.19 044 179 91 31 134 61 12 224 128 58

6 0.13 0.18 035 179 92 31 142 58 15 247 129 64

7 0.11 0.16 031 215 111 37 163 75 22 280 158 64

8 0.1 0.15 028 271 140 47 200 99 19 328 183 73

9 0.14 0.2 039 102 53 18 72 35 9 137 75 37
Mean 0.12 0.17 034 278 143 48 156 922 226 3582 2009  86.6
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Table 6. Resampling results for validation of Green’s model for 4" instar of Eurygaster integriceps
with pre-set precision level of 0.115, 0.16, 0.27 (desireds, 0.1, 0.15, 0.25 and Nwin=32, 23, 10) with

replacement
Observed Desired Precision Average stats over 500 Sequential Sampling simulations
Data Set Density Mean D-Average D-min

0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25

1 0.81 083 0.83 0.87 0.08 0.13 0.21 0.07 0.11 0.14

2 1.01 1.03  1.04 1.05 0.08 0.12 0.2 0.07 0.1 0.15

3 2.3 237 237 246 0.12 0.18 0.29 0.09 0.12 0.14

4 1.55 1.57 1.59 1.68 0.11 0.17 0.28 0.09 0.12 0.14

5 0.23 022 023 0.24 0.09 0.13 0.22 0.08 0.12 0.18

6 1.16 .19  1.18 1.21 0.11 0.16 0.27 0.09 0.12 0.18

7 0.25 047 047 049 0.09 0.13 0.22 0.07 0.1 0.15
Mean 1.083 1.1 1.1 1.14 0.097 0.113 0.24 0.08 0.11 0.15

(M‘)‘) -& d_9~\>
Table 6. (continued)
Data Average stats over 500 Sequential Sampling simulations
Set D-max N-Average N-min N-max

1 0.09 0.15 03 227 101 34 183 77 21 273 135 52
2 0.09 0.13 0.26 190 85 29 156 63 19 221 109 46
3 0.15 024 046 99 45 16 74 29 7 138 60 29
4 0.13 023 04 137 61 21 98 39 9 184 85 39
5 0.09 0.14 0.26 645 286 96 200 200 50 805 384 176
6 0.12 0.19 0.37 171 78 27 134 49 14 213 111 45
7 0.1 0.17 033 355 160 54 200 114 33 441 216 81

Mean 0.11 0.18 0.34  260.84 116.57 40 1493  81.57 219 325 1574 66.9

Eurygaster ufjx?)\‘Q::.ﬂCwL;\ﬁa)fgjmw)l,;dq;:w&ﬁfdﬁ)pbw Golward -V J ol
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Table 7. Resampling results for validation of Green’s models for total number of 3™ and 4™ instars of
Eurygaster integriceps with pre-set precision level of 0.11, 0.15 and 0.25 (desireds, 0.1, 0.15, 0.25 and
Nmin=20, 12, 7) with replacement

Desired Precision Average stats over 500 Sequential Sampling simulations
Observed
Data Set Density Mean D-Average D-max

0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25

1 0.30 031 031 032 0.09 0.14 0.23 0.10 0.15 0.27
2 0.49 049 051 0.52 0.09 0.14 0.24 0.11 0.18 0.33
3 1.06 1.06 1.07 1.10 0.08 0.12 0.20 0.10 0.16 0.32
4 1.49 1.50 1.52 1.58 0.10 0.15 0.25 0.12 0.18 0.34
5 2.05 2.10 210 2.23 0.11 0.16 0.27 0.13 0.21 0.39
6 2.67 2.68 271 286 0.11 0.17 0.28 0.12 0.20 0.38
7 2.97 3.06 3.07 3.20 0.11 0.17 0.28 0.14 0.23 0.48
8 3.59 3.64 3.69 3.87 0.10 0.15 0.26 0.12 0.21 0.38

Mean 1.83 1.86 187 196 0.10 0.15 0.25 0.12 0.19 0.36
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Table 7. (continued)
Data Average stats over 500 Sequential Sampling simulations
Set D-min N-Average N-max N-min
0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15  0.25
1 0.08 0.11 0.17 611 265 92 741 359 157 200 181 52
2 0.08 0.11 0.15 424 180 63 524 255 105 200 133 26
3 0.06 0.09 0.12 230 99 35 272 139 55 189 72 19
4 0.08 0.11 0.15 176 76 26 229 105 43 138 53 15
5 0.08 0.10 0.15 135 59 21 170 82 36 93 42 10
6 0.09 0.12 0.18 111 48 17 137 71 29 85 32 7
7 0.09 0.12 0.14 100 44 16 125 64 27 78 29 8
8 0.09 0.11 0.14 87 38 13 111 52 26 66 26 7
Mean 0.08 0.11 0.15 23425 101.13 3538 288.63 140.88 59.75 131.13 71.00 18.00

SonF T e paeme ln n S e i sliel g sdome (6,5 4 50d 4L 0+l ol (iluand s A U
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Table 8. Resampling results for validation of Green’s models for total number of 2™, 3™ and 4" instars
of Eurygaster integriceps with pre-set precision level of 0.11, 0.17 and 0.3 (desireds, 0.1, 0.15, 0.25
and Npin=20, 13, 8) with replacement

Desired Precision

Average stats over 500 Sequential Sampling simulations

Observed
Data Set Density Mean D-Average D-max

0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25

1 0.53 049 049 0.50 0.09 0.13 0.23 0.11 0.17 0.33

2 0.96 094 094 0.99 0.10 0.14 0.24 0.11 0.17 0.33
3 1.24 1.25 1.26 131 0.09 0.13 0.22 0.11 0.17 0.34

4 1.49 1.52 1.54 1.59 0.12 0.17 0.29 0.13 0.21 0.41
5 1.75 1.78 1.80 191 0.11 0.17 0.29 0.14 0.22 0.44

6 2.83 2.80 285 290 0.09 0.13 0.21 0.10 0.16 0.35

7 3.68 370 371  3.80 0.10 0.14 0.24 0.12 0.20 0.39

8 5.80 589 596 598 0.13 0.18 0.29 0.16 0.26 0.63
Mean 2.29 230 232 237 0.10 0.15 0.25 0.12 0.20 0.40

(aolsf) =A J g
Table 8. (continued)
Average stats over 500 Sequential Sampling simulations
Data Set D-min N-Average N-max N-min

0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25

1 0.07 0.10 0.12 311 143 47 378 193 73 200 96 25

2 0.08 0.11 0.16 188 87 28 224 114 53 151 61 15

3 0.06 0.09 0.10 152 70 23 176 89 35 119 50 14

4 0.09 0.12 0.16 131 60 20 172 87 34 102 37 8

5 0.09 0.12 0.15 116 54 18 150 77 33 84 32 8

6 0.07 0.09 0.10 82 38 13 97 51 21 67 27 8

7 0.07 0.08 0.08 66 31 11 83 40 19 52 22 8

8 0.09 0.10 0.09 47 22 9 62 35 14 33 14 8

Mean 0.08 0.10 0.12 136.63 63.13 21.13 167.75 8575 3525 101.00 4238 11.75
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Table 9. Resampling results for validation of Green’s models for total number of 5" instar and new
winged insect of Eurygaster integriceps with pre-set precision level of 0.11, 0.16 and 0.28 (desireds,
0.1, 0.15, 0.25 and Nin=21, 14, 8) with replacement

Desired Precision Average stats over 500 Sequential Sampling simulations
Observed
Data Set Density Mean D-Average D-max
0.1 0.15 025 0.1 0.15 0.25 0.1 0.15 0.25
1 0.17 0.18 0.18 0.19 0.10 0.14 0.24 0.10 0.15 0.30
2 0.40 041 042 042 0.11 0.17 0.28 0.13 0.19 0.35
3 0.58 0.60 0.61 0.64 0.11 0.16 0.27 0.12 0.18 0.34
4 0.75 0.76 076 0.78 0.08 0.12 0.21 0.09 0.14 0.26
5 1.14 .14 1.14 1.14 0.08 0.11 0.19 0.09 0.14 0.27
6 1.77 1.82  1.83 196 0.13 0.19 0.32 0.15 0.23 0.44
7 1.98 2.01  2.02 2.06 0.10 0.15 0.25 0.12 0.19 0.39
8 4.36 441 444 4.60 0.11 0.17 0.27 0.14 0.22 0.48
Mean 1.40 142 143 147 0.10 0.15 0.25 0.12 0.18 0.36
(M‘A‘) -4 J_9u\>
Table 9. (continued)
Data Average stats over 500 Sequential Sampling simulations
Set D-min N-Average N-max N-min
0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15 0.25 0.1 0.15  0.25
1 0.09 0.13 0.20 686 318 108 815 409 171 200 200 64
2 0.10 0.14 0.21 379 177 61 496 262 105 200 120 34
3 0.10 0.13 0.20 290 134 46 373 201 74 200 88 25
4 0.07 0.10 0.15 245 113 39 293 143 55 200 84 25
5 0.06 0.09 0.11 183 85 30 214 107 40 151 68 18
6 0.11 0.15 0.19 133 62 21 168 90 41 103 42 11
7 0.08 0.11 0.12 123 57 20 157 73 30 101 42 12
8 0.08 0.11 0.12 71 33 12 89 48 21 55 22 8

Mean 0.08 0.12 0.16 265.00 12291 42.18 32545 16582 67.36 145.09 85.09 24091
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Figure 1. Stoplines for constant-precision sequential samples for different instars of Eurygaster
integriceps in rainfed wheat fields
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Abstract

The sunn Pest, Eurygaster integriceps Put. (Heteroptera: Scutelleridae) is the most important
harmful insect in Iran, that feed on the leaf, stem and seed of wheat and reduce the quantity and
quality of the crop. The method of quadrat sampling is among the oldest techniques in ecology. During
2004 and 2005, spatial distribution and fixed precision sequential sampling plans of Sunn pest
immature stages by use of quadrate size 0.1m? were investigated in rainfed wheat fields in Borujerd
north of lorestan province, Iran. Based on R? of regression, the Taylor's Power Law model provided a
more adequate description of variance-mean relationships and Taylor's b were significantly >1 for all
insect stages, indicating that immature stages of sunn pest were aggregated in rainfed wheat fields.
Green's fixed-precision sequential sampling plan was designed for estimating immature stages of pest
density at three fixed precision levels (0.1, 0.15 and 0.25), then these models were validated using 7-9
independent data. To achieve a precision of 0.25 in Green's model, which is generally accepted in
integrated pest management, IPM programs, it is necessary to take samples for 2™, 3, 4™ instars and
the total number of 5™ instar plus new winged insect with an average sample numbers (ASN) of 62,
87, 67 and 25, respectively. As the precision level was increased to 0.10, average sample sizes
increased to 320, 358, 325 and 145, respectively. Use of these models can provide an effective
management of sunn pest E. infegriceps in rainfed wheat fields and minimize sampling time and cost.

Key words: dispersion, quadrate, sampling, Eurygaster integriceps, wheat

Corresponding author: Mohiseni@Yahoo.com



	3- Mohiseni 1
	3- Mohiseni 2

