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Sequential sampling model with fixed precision level of the English grain aphid, Sitobion avenae in wheat
fields of the Mahidasht region, Kermanshah
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Abstract

Spatial distribution of the English grain aphid, Sitobion avenae (F.), was studied in wheat fields of Mahidasht, Kermanshah province
and Sequential sampling models with fixed precision level were prepared for its monitoring. Sampling was conducted during five years. At
each sampling date, 100 tillers were randomly visited. The mean range of population density in wheat field was 0.39-34.01 aphids/ tiller.
Taylor's Power Law parameters were used to preparing sampling models according to Green (1970). Spatial distribution was determined as
cumulative. Sample size decreased with increasing aphid population density in sampling models. In research precision level of (0.1), the sample
size required at the highest average population density observed in the field (34.01/ tiller) was 136, which in precision level proposed for
integrated pest management (0.25) reduced to 22 tillers. Overall, due to the large sample size at the precision level of 0.1, the model prepared
at the precision level of integrated pest management (0.25) was recommended for monitoring S. avenae. The recommended model can reduce
sample size more than six times at different densities in comparison to the sequential sampling model at the precision level of 0.1.
Keywords: Monitoring, population fluctuation, sequential sampling, the English grain aphid

D4 shahrokhil349@gmail.com

, The Author(s). Published by Iranian Research Institute of Plant Protection . This is an open-access article distributed under
©2023ThA hor(s). Published by Iranian R h Insti f Plant P ion (IRIPP). This i icle distributed und
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0)


https://doi.org/10.22092/jaep.2023.359362.1449

e olile S cidabe adlas r.xf g3 »» Sitobion avenae ;Jv,e—f.uf ad ol Cdn b 1lis (405 g4 ges Jbe 101K 5 e (550 VAE

S S ol 5 aS a3 el et ol 235 mlas L gl
ez Sldllas 5 s s 2 53 Glosu s oSl Sl i e
ssbea (ldlis ol paised Aoy 5 s Ol
313 im0 OIS (23T ke 5 S S (S S e
alsl O J 28 pde b J 28 (6l (5,8 pemns Ol b 23
( Binns, 1994; Bakhshizadeh et al., 2010) “\55‘ l,\ﬁ.

Sladde el 55 548 55 el plosil Slalllas o 2oy
R P L R X TN UNCRTP EP PN
bl Qa.uf g sl < <l Eurygaster integriceps Puton
(Amir-Maafi,1997; Amir-Maafi ool odlds a1yl 5 58 Calises
B L sladlis (ools 4 gad sladde yooman et al., 2007)
oS Gl § S0t L5 5 3 Sleslinal 53 o S Sl
ool oS g 3 s 3 S lie 53 3le e e
(al?u.‘ LSL“JL“JE le 3l (Mohiseni et al., 2009a, 2009b)
O 4 Ol o 5 5dS 5o llis (651 1 e w50 0l
Wyt glaand Cana Al gl slls (6 ols pa sel Je
{(Afshari and Dastranj, 2010) s S Lzl O S &ikate s r.x;f
gl 03 e JS-p S Al (sl (615 i gad Je (izman
(Shahrokhi and Amir-Maafi, 2011) ol el ags yasl 55 (a.,\;f
sldle 4 Ol e el <=l>.;>l sl fass ol
ol ailane oS g l5e laand (gl GlLSs (515 5 5
@\}A slaazs 5 (Soltani Ghasemloo et al. 2014) ., Sl
ol 0> 3 S and s (Ramezani etal. (2016) 5lsal oS
[(Shahrokhi et al. (2019) s g o L5l oLiile S 5

bt IR s Sl Ol s s J Sl
oo O eslital Coeal 4 ax g Lo e eslind
I8 0l e 53 slazel BB 5 (galatl i s (515 40 50
Sldlos ols pa sas b 4 (ol il o e o
2 eSSV Comar oS5 w5 GBS SR 6l
Szl & pla g bda) o aia 655,50 48,5
S ol ols i gad sladde OF o3 @ 5 sl 5S1 5
bl ar calises ble 5 ol i 3l 658 o gl ol

4adle

SN jmme o Foge 51 S Triticum aestivum L. f,\;f
105 Sl 3l rems haes 53 68 il 5308 S
CrhS 5 DnS ol e o5 lile 2050 g0 D25 508
Sl Ll 55 oo J 28 pde Dp50 3 058 age s
gol5e 4 b aher 51 il bl ks Lag | e
BT 31 A s 51 g Lo 425 01l 53 35 0 sl S
[(Behdad, 2002) Ll o 5> 5 <=x§ gl e

Dol (omazr m o SRl L nle Lol i s baai
Olidss bl 5 (Alawi, 2020; Parry, 2013) 48 e 3505
ssba 1 pdS Jpame 5 Sles bz Clled ol ol
Sl e s VY oS s o fals LS s rjf}l:§v~~ Lo g
MJJYA}WQJL“};MQ.X&QA»@J&LS&!
> [(Rabbinge et al., 1981) .. V.J.»M.A 5 ool 5l AL
G b edS polpe o bad Comexr 2l ladls
-t IEU SR IO IS TRVRPRRWE LU
R P R T RSN Y S N SIS LIS AR
Loy siS ple 5o o ol Olallas S W5 g ran s
(F) slaacs ool oS das o 0L 55 Ol g adasr 5l
> sdl ;> Rhopalosiphum padi L.  Sitobion avenae
(Rondani) 5 S. avenae .(Alawi et al, 2020) coul 4l o153l
slaas - Sgslasl RS 31 Schizaphis graminum
(Elliott & Kieckhefer, . o o yime S ol oS 5150
S.avenae slawi S 55 Ol ol s S bl 515 .1986)
Sleday Olgr SU s glaans 31 aS W yls b R padi
{(Afshari & Dastranj, 2010) L5, .

G gas sy SO Sl eslizad (bl ads oy e s
o aalp Cabge 53 xS Ole) pend gl slazel LB
I3 pai ges Bs, 35,8 (Hutchison et al. 1988) 5,15 oge
s o el BT ads co e glaasl 5 s glallos
03 ot B 5 edd (s pai s e S 5 Ol s
G154 e slade 315 ol (golaml 5 saelcnds so J S



VAo

il glaz b s ad Camexr Wbols 5 ke L
Slagy S1 G e 5 LS dbe (513 g
o5 led 056 51 eslinal L Sitobion avenae 4 Coxes
x5 Iwao (1977) g8l s) Jsew S5 23, 5 (Taylor, 1961)
e 03 3,08 5 G S5l has has 55 ol s S
e sl AL e lagy ST el 5 g s
T ool Ry 93 3l lag SRSy slaamiad 5 6 5
Al eslinad g
25 ol 056 -

Comez bty 5 S0le o BLE ks oles 0536
Jo Sl ms e 0L (V) il el 0 S
e P P PR YR CN I P V[P NPV
O a8 5 31 eslizad U 1y 0 glaazend 5 5 s (Y alal))
(Taylor, 1961) 3 o) 4puwle ot
s2=q%x’ ()
Ln(s®)=Lna+bLn (%) ()

bl K ollpea Gle 51 Se) @ amid
sl Conlodd o 55 pad 03101 4 Aty (o el
G5k, 4wty Sl Ol gsa ) (O g 55 b 02) P
Sl U P b b ol Sl sl sl b |
oS,y Sl b=t jfl o S eslinal ST, Ef Choails
Sy A3 STy s S a2, DL 1 sl
(Taylor, 1961) cousl Cotl 9255

las 3y gl t=(b—1)/sb g0t T Oa3l Sl
sl slast B a3l b s Al eslizal LS|, 03
3 b dsdr T Lodd auboes € il O g S b o
.(Buntin, 1994) > S anslie n—2 (sl

Gl i sad 45 by e (glaesls e Ol 5 ﬁ)’\b\ Sl
ol anylie Sl ol )-:JUT Sz o o s
&)Kx b ad Comer (:S0ke p-:f.)@ Osow S5 b las
(McDonald, 2014) A& eslixul b ls

Ve Whal ¥ oylad A0 a1 alE slacslew 5 ST

Cosy o> ek el Glalass 0S5 Sl oglise
Dl el Ol oLl 8 Ol s 08 15 (slaec
e Sl 5 (St g Sla ) p 4 p S S A
13 i ges sadde a g pl 5 1l sl 3 gdee
Olgeay Y5 — puiS and Comer (2L ke glallos
Cddoale wilaie 3 p S gl slaand $8 o SOII A

M‘AMQ‘)“}%MQﬂMJJnJL&x‘d‘fnuu;

L gy g3l
£33 65 g

adkie )3 SIS 55 o 8 C)W‘H’f*\g“-@f’&i
Sl bad gy Sety 5 A5 Ol eliil S Cldals
S5 ol bl 355 (IR 5 1FAY ATAA (AT44 N Eee)
Sl g sed 3 g r.,\;f Ble S (gl gad dly b S
A ekl a4 g ils 5 Ol U Sl Juad il 5l L
SIS (s el g o s A pladl L S 3 0
S Ve sl folsh (3l pe cuny Ve s S aBla Ve
Solopaised SL Y dle ja il sl olal jsbay o
Voo s ool paisel Jlo o P Faome 53 5 A CB.L}\
Slaadla ($)ls pai gl Zup a5 S el Cilie 0L
L (ad s 5 Bl S ) mgw}ﬂdum}wm?ﬁ
a hlesl sladld 0553 55 Bl sbay 5 ediiody
bz Sos Jolpe 5 Jo8 Ol i s fazs ol
Sads lal s oled Sy S il Sl eslizal L
=lls Olsen et al.(1993) 5 Rezvani(2002)  osuis
EER WY
i Camar gl S|, sla oyl 5 WK s

SIS Gl Ve g s g ol
Sy (o3l (G Vov) e ool s gyl pd sl
b agsols i gas o235 513 al&alesl s 5 A3l
Olas b 5 5T 50 s laans Sl 5 olys Juad g5,

(Sl 4 gl @L:.} Sleslaal by aslsl J seames Clils



e oLl S Cbdoals ailate o g 15 55 Sitobion avenae (Y p-p kS and ol s b (Il (5513 24 505 dike 101,800 5 e (5 5L VAR

sleg S5,

Jlo 53 BV —p S wxd umaz o i s cpl 5
ool aiels 30 VEr s Lo 4y by e Cumar S 5 ITAY
P (:xf a5 Y, —r,\meVS\J:
syl a ysand TR YEY ) se gladle

W&:—QL:‘&:L&)@OW;)L}]"'\JQ
sdle 5 1, ubsls b (,;QKJ L SV pmp kS
Spd oo abMe &S (gosba s o LA ey 3ee
S35 s sl WAV E s (gla Tl )3 00 S5 b shas
ol o bl e 5w 2B ol s
Ose S5 bshst (@) s 5l (5,8 5 (0) o (U1 ne
V.:JJK] L{\_Nﬁ—r\;f«;.i Cmo wi;Lﬂ b vfﬁ)@
sbadle 5o osls ol 0506 oy e Wbl b
o33 g Vo s enas () Jsdr) LSS sdalie il
Sl 5 oo OYANNE ) 3550 Jlo iy 4 b e
L oslizad gl w281 (gla ool 4l

Linear (2017)
--------- Linear (2018)
= = =Linear (2019)
— - — Linear (2020)
— — Linear (2021)

Ln (variance)

Ln (mean)

d Comer pS0be anb 02,80 g S5 ol Y IS

ATV Er s sla dle s Gills aeb w2, L OY S

Fig. 1. Regression lines of Sitobion avenae mean population natural
logarithm with variance natural logarithm in 2017-2021.
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Table 1. Statistical comparison of the line slopes of Sitobion avenae mean population natural logarithm with variance natural

logarithm regressions in 2017-2021.

Source D.F. Sum of squares Mean square F p
Ln(m) 1 193.76 193.76 3973.75 <.0001
a 4 0.40 0.10 2.06 0.0921
b 4 0.35 0.09 1.82 0.1322
Error 90 4.38 0.05

R-Square =0.98 CV.=431
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Table 2. Spatial distribution statistics (+ SE) of English grain aphid, Sitobion avenae, in wheat field in Mahidasht, Kermanshah based on

Taylor’s Power law and Iwao’s patchiness regression method.

Taylor’s Power law

Iwao’s patchiness regression

n Ln (a) b MSE r?

a B MSE r2

100 2.591+0.05 1.353+0.02  0.062  0.969

19.211+1.28 1.831+0.01  62.184  0.749

n: number of data series
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Fig. 2. Stop lines for sampling English grain aphid, Sitobion avenae,

in wheat field at precision levels of 0.25 and 0.1 in wheat field in
Mahidasht, Kermanshah.
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