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Abstract

Between 2010 and 2011, spatial distribution and fixed precision sequential sampling plans were determined
for two aphids, Rhopalosiphum maidis F. and Schizaphis graminum R., in whesat fields in Badjgah countryside of
Iranian Fars province. For this purpose, two fields of two hectares each were sdected and sampled on weekly
bass. Each sample consisted of 200 randomly selected wheat plants along with the total number of counted
aphids. Based on RV, the best sample unit was four stems. This data was used to describe spatial distribution
pattern of R. maidis and S. graminum by Taylor’s power law (TPL) and Iwao’s patchiness regression methods.
The reaults indicated aggregated spatial distribution of aphids populations in wheat fields, based on the
mentioned methods. The TPL provided a better description of the aphids spatial distribution. Since regresson
line dopes were not significantly different for S. graminum and R. maidis, the same Green model was proposed
for both species. In this model, minimum numbers of samples were 20, 12 and 9 for precision levels of 0.15, 0.25
and 0.3, respectively. Comparing Green and conventional methods in 0.15, 0.25 and 0.3 precision levels showed
that the number of required samples were reduced 77.8 + 1.05, 78.3 + 0.91 and 81.4 + 0.81 percent, respectively.
Based on Wilson and Room's moddl, when the mean populations of aphids were 1.6, 3.86 and 5.62, the
proportion of infestation in the field were 0.5, 0.75 and 0.85, respectively. Therefore, by increasing the infestation
percentage of the samples, the number of required samples will be reduced.
Key words: spatial distribution, Rhopalosiphum maidis, Schizaphis graminum, sequential sampling, wheat
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Table 1. Resultsof RV and RNP™" analysis for Rhopal osiphum maidis and Schizaphis graminumaphidsin wheat fields

of Badjgah.
Analysis Aphid Cultivar 1 stems 2 stems 3 stems 4 stems 5 stems
S graminum Shiraz 46.5a 321b 255¢c 22 de 195e
RV Ba}har 411a 29.8b 234c¢ 20.3de 18e
R maidis Shiraz 46.5a 358b 289c 246d 215d
' Bahar 459a 35.1b 29.7¢c 26.6d 236¢€
S graminum Shiraz 49a 48b 46b 42c 4c
RNP thar 5a 48b 46b 43c 4.1d
R. maidi Shiraz 49a 47b 4.4bc 42cd ad
) Bahar 4.7a 43b 4c 3.7d 34d

Means within arow followed by the same letter are not significantly different at the 5% confidence level according to Duncan’s studentized range test.
“RV: Relative variation
““RNP: Relative net precision

éuﬁ—wcﬁwlwmd}’w;)&j)}Taylor Lﬁ.l_wdyu(i SE) Q):_wﬁjdl_ha)l_ni—v JJJ;.'

A3l Sl wgad Ay o uj f.xf G\Ju > Schizaphis graminum  Rhopal osiphum maidis

Table 2. Taylor's power law and lwao's patchiness regression statistics (+ SE) of Rhopal osiphum maidis and Schizaphis
graminum aphids in wheat fields in four stems sample unit.

Taylor's Power law Iwao's patchinessregression
N In(a) b MSE R’ o B MSE R?
501 0.59+ 0.008 1.34+0.024 0.03 0.91 1.81+0.145 2.09 + 0.082 3.76 0.56

> Schizaphis graminum s Rhopalosiphum maidis slaat i Coxes Taylor ol O 56 (= SE) L;LM)LJ ¥ Jod

Table 3. Taylor's power law statistics (= SE) of Rhopal osiphum maidis and Schizaphis graminum aphids in wheat fields
in one stem sampl e unit.

Taylor's Power law
n In(cr) b MSE R?
158 1.06 +£0.12 1.05+0.09 0.1 0.62

» Rhopalosiphum maidis laa s Comax ez gl Taylor slad 05l5 Ja S slao,lal —¢ Jods

Olg s 3led) (._SJ 93 4> Schizaphis graminum

Table 4. Taylor's power law regression statistics for estimating Rhopal osiphum maidis and Schizaphis graminum
populations in two cultivars (Shiraz and Bahar).

Aphid Cultivar Loga+ SE b+SE R? N M SE t Range
Shiraz 0.53+0.015 1.29+ 0.024 0.96 87 0.02 12”7 0.03-5.06
R. maidis Bahar 0.59 + 0.023 1.31+0.044 0.90 78 004 704" 004343
Shiraz & Bahar 0.55+0.013 1.32+0.024 094 165 002 1330 0.03-5.06
Shiraz 0.57 +0.01 1.35+0.02 0.93 164 002 1750° 0.04-4.58

S graminum Bahar 0.64 + 0.015 1.18+0.063 0.92 172 033 285 03305
Shiraz & Bahar 0.59 + 0.008 1.34+0.024 0.89 336 028 14.107 0.04-4.58
R maidis + Shiraz & Bahar 0.58+ 0.008 1.31+0.18 091 501 003 172" 003506

S. graminum
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Table 4: Results of validation by the software RVSP at three fixed precision levels of 0.1, 0.25 and 0.30 for

Rhopal osiphum maidis and Schizaphis graminum aphids in wheat field of Badjgah.

P4
c
g% g pog"ule;”ion (D) in simulation model Number of sample
9.,. S
g
iy M ean Higher L ower M ean Higher L ower
0.5 025 03 015 025 0.3 015 025 0.3 015 025 0.3 015 025 03 0.5 0.25 0.3 0.5 0.25 0.3
1 028 028 030 032 017 0.28 0.35 0.13 0.19 024 019 0.34 048 378 134 79 200 71 27 518 236 148
2 058 058 059 061 0.16 0.28 0.35 0.14 0.23 0.27 0.19 033 045 227 82 50 155 41 23 317 135 103
3 079 0.80 0.80 0.85 0.13 0.21 0.27 0.09 0.13 0.15 0.17 0.33 046 178 64 38 138 37 19 228 100 61
4 103 1.07 110 1.15 0.17 0.28 0.36 0.14 0.20 0.23 0.19 0.36 049 145 53 32 107 30 14 205 106 72
5 1.02 122 1.24 1.24 012 021 0.26 009 0.15 0.16 0.15 028 043 131 47 29 91 26 13 168 70 59
6 1.40 1.43 146 1.47 0.2 0.20 0.26 0.10 0.14 0.16 0.15 027 039 117 42 25 86 25 14 149 61 41
7 152 154 1.62 1.68 0.16 0.27 0.34 0.10 0.15 0.17 0.21 037 056 112 40 24 74 21 11 158 66 43
8 156 1.61 1.71 1.78 0.18 0.29 0.37 0.13 0.19 0.19 0.23 0.46 062 109 39 24 70 15 9 164 66 48
9 173 1.78 1.82 1.89 0.19 025 0.31 0.11 0.17 0.19 0.19 0.36 046 101 36 22 70 22 10 133 57 42
10 1.90 1.88 1.95 2.03 0.18 0.30 0.38 0.14 0.18 021 023 041 060 97 36 22 61 18 9 140 62 51
11 231 232 2.35 241 0.17 0.28 0.36 0.13 0.17 0.18 021 039 053 84 31 19 51 16 9 125 58 39
12 410 422 4.25 444 0.16 0.26 0.32 0.12 0.17 0.15 020 041 055 54 20 12 40 12 9 76 34 24
13 458 473 4.76 489 0.15 0.25 0.30 0.11 0.15 013 020 038 61 50 18 11 31 12 9 66 29 19
14 520 526 537 529 0.1 0.18 022 008 0.09 0.11 015 029 042 46 16 10 37 12 9 57 22 18
15 8.14 811 808 8.14 0.10 0.16 0.19 0.08 0.05 0.06 014 029 037 34 13 9 26 12 9 42 16 10
T p MMM O O O 0 0o o o o ofR RN RR g @
§%&&EE%8EGEE&°&£§§'@'@8$%§
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Fig. 1. Comparison fixed-precision sequential sampling by using Green model for estimating total population of two
Rhopal osiphum maidis and Schizaphis graminum species in wheat field at three fixed precision levels of 0.1,
0.25 and 0.30. (&) in four stems sample unit, (b) in one stem sample unit.
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Fig. 2. Relation between the proportion of infected wheat plants and the mean number of Rhopal osiphum maidis and
Schizaphis graminum aphids based on Wilson and Room's model.
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Fig. 3. Number of required samples for estimating the population density of Rhopal osiphum maidis and Schizaphis
graminum on wheat at precision levels of 0.15, 0.25 and 0.3 in the fields of Badjgah based on Wilson and
Room's model.
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Table 6. Reducing the amount of sample number of Rhopal osiphum maidis and Schizaphis graminumin Green’s method
comparing to conventional method in wheat fields of Badjgah.

Precision Conventional method Green Reduction of sample number
level L ower Higher Mean L ower Higher Mean L ower Higher M ean
0.15 833 2712.8 604.6 + 57.3 31 53.2+19 56.7 88.2 77.8+1.05
0.25 29.9 976.6 2174+ 20.6 7 426+ 1.8 59.9 95.1 78.3+0.91
0.3 20.8 678.2 151.1+14.3 4 242+0.8 64.7 96.4 81.4+0.81
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