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Table 1: Parameters of Taylor’s power law regression for estimating spatial dispersion of S. avenae

population in wheat fields of SarPole Zahab

Year Developmental F yatue R? b+SE a+SE Df T
stage

2014-2015 Nymphs 36.64* 0.93 1.9140.15 -0.45+0.17 22 6.05*

Adults 78.09* 0.88 1.60+0.18 -0.09+0.15 22 8.83%*

Total 24 772%%* 0.93 1.7440.23 -0.51+0.30 22 4.97*

2015-2016 Nymphs 92.45%* 0.90 2.06+0.08 -2.06+0.14 22 11.39%*

Adults 46.02%* 0.82 1.08+0.16 -0.02+0.22 22 6.78*

Total 29.96* 0.74 1.46+0.04 -1.07+0.09 22 20.12*

2014-2016 Nymphs 63.47 0.75 1.66+0.21 -0.47+£0.27 44 7.97*

Adults 63.51 0.75 1.15+0.14 0.27+0.13 44 7.97*

Total 81.026 0.78 1.56+0.17 -0.3840.25 44 9.00*

*, ** and ns mean significant diffrerence at 1% , 5% and no significant difference, respectively.
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Table 2: Parameters of Iwao’s patchiness regression for estimating spatial dispersion of S. avenae

population in wheat fields of SarPole Zahab

Year Developmental F vate R’ B£SE o+SE Df T
stage
2014-2015 Nymphs 6.52% 0.395 1.46+£0.204 1.73£7.5 22 2.25%
Adults 25.96%* 0.72 1.23+0.242 1.9+1.87 22 0.95™
Total 5.025* 0.33 1.35+0.148 0.95+0.74 22 2.5%
2015-2016 Nymphs 10.42%* 0.51 2.12+0.52 0.03+0.08 22 2.24%
Adults 4.99% 0.33 0.8+0.36 9.51£10.48 22 0.55™
Total 17.5% 0.64 2.54+0.48 22.07422.2 22 2.16*

* ** and ns mean significant diffrerence at 1% , 5% and no significant difference, respectively.

(aj‘}( (4d ) & g0 aldad /) S35 5 .ol ol 02ls
BAS WST5 5s sde Vor 5l Comasr o S0ke 35571 51
d})b.)ﬁﬁh@f})b)x'/\ r;.jJJJJ& Ve

A)‘\:.,\:M}wi.rl:ﬁ :)jTJ.: LS‘}I (a)‘y @ gos Sldas /Y0

Sl (5510 » digad
5SS e sl oY g S (gl e
L sldlis (5ol 2 pod Slaali 55 (5 8 oenad b5l
Ol ) JSa 3 (B os dlo e gl /YO 50/ glacds



a0 WAY Ol F o)les FY o (55551887 oo dlome) (i 58l

S S BN 85 s b se Y 5 (S do e

Dy e /YD TS5 3 ad g sde V0

=]

=

=3
'

Nymph, percision 1%

. =

= =

> =3
L ,

Number of sample
[ ]
=
=]

0 T T T 1
0 3 10 15 20

Mean Aphid per spike

s0 1 Nymph, percision 25%

Number of sample
T
o

0 5 10 15 20
Mean Aphid per spike

Aphids cumulative abundance

v.{‘j)} JJ.GVQUQA.&}"-)} % \¢ VS‘J;): Sde
Cﬁ G gad Slhad JBlu 35 kte ad B )3 6y +/YO

2 bt o oS0l 3550 03 (58 el Sl

2500 -

Nymph, percision 1%

2000

1500 -

1000

500 -

0 200 400 600 800

Number of sample

Nymph, percision 25%

0 T T T 1
0 10 20 30 40

Aphids cumulative abundance

Number of sample

(+/1Y0 5 +/1) cull S35 b (518 paigns (Sl 9 33 (Swwl)) Sy aaendl bglas 9 (o) PIY dgad o Gl o 1) I

S b pF 150 388, avenae &b 5 g Ao w0 STy

Figure 1: Number of required samples (left) and decision lines (right) in fixed precision sequential
sampling for nymphs of S. avenaein in wheat fields of SarPol-e Zahab region
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Figure 2: Number of required samples (left) and decision lines (right) in fixed precision sequential
sampling programs for adults of S. avenaein in wheat fields of SarPol-e Zahab region
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Figure 3: Number of required samples (left) and decision lines (right) in fixed precision sequential
sampling programs for total population of S. avenaein in wheat fields of SarPol-e Zahab region
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Abstract

Background and Objectives

Wheat is one of the most important field crops in Kermanshah province. Although aphids
are not among the key pests of wheat, their population and damage can increase in suitable
conditions. Sequential sampling methods for estimating the population of aphids in wheat
fields can be useful in pest management as they promote effective use of time to estimate
population density. In this study, spatial dispersion and a fixed precision sequential sampling
program were investigated for Sitobion avenae (Hom.: Aphididae) population in wheat
fields of SarPol-e Zahab, Kermanshah province.

Materials and Methods

A systematic weekly sampling was conducted in two selected wheat fields in SarPol-e Zahab
region during years 2015 and 2016. Samples were collected by X-shaped movement in the
field and totally 30 plants were selected randomly in each occasion. Taylor power law and
Iwao’s patchiness indices were used to assess the spatial dispersion of the aphid population.
A sequential sampling plan was also developed using the fixed-precision method of Green
for estimating the density of adults, nymphs, and total population.

Results

The results showed that Taylor power law fitted better to data than Iwao’s patchiness
regression. The sample size increased with increasing precision level from 0.25 to 0.1 and it
also increased when the population density decreased. At precision level of 0.1, average
sample number for estimating the total population of aphids was different from 150 spikes in
a density of 15 aphids/spike to 200 spikes in a density of 0.1 aphids/spike. At precision level
of 0.25, the required sample for population estimation ranged from 25 spikes for a density of
15 aphids/spike to 30 spikes in a density of 0.1 aphid/spike.

Discussion

According to the results, sequential model at the precision level of 0.25 is recommended to
sample S. avenae population, because of reducing the cost and sampling time. The results
obtained from this study can be useful to population management of aphids in wheat fields
of SarPol-e Zahab region.
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