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Al e ysiS SapelS [Sis o 5855 Eurygaster integriceps Put. (Hem., Scutelleridae) (’JS o
(&S 5 oS olst) L Jus 8“. o= s om 3 (oS Solest) ol o dl> e 55 5o f-’f o il ol ool
ol el e slaass 5 (Radjabi, 2000) Lib o oslite 35 G5 -l e s e 4y 5035 osline
ol e 5 oslinal (Sale Vb s (S5 an gl Jilis a8 0,8 15 eslinad 3550 pladie 5 ) AL
e sl o tege 31 S Ol ey 38 o et ol 5> (Pedigo & Buntin, 1994; Southwood, 1978) L.il
3 G S Al b S o3Il EL e 3 AS g5 53 (sl e = 10) £S5 54 OLLAL Comax Gl
Mohiseni ef ) L3 8 oo o gumn @2 08 ¢)150 53 53l p S e (asS ge SLaull Ol s 5L 2550 4 5ad 3l
(al., 2007

1o Il 53 d il e s SN pa e e Ols 5o 1y il el Slex Wiy S 5 e b 5l oS
OT A5 Olye 48 35 JUSa YoNE0 AT r 5 Sy s 5 SIp0E CS 5 s Ol ) Ol 3 AYAT-AY
SOV s g CiS s e S ) gl B8 paliecadleds 2S5 YAV S YYVALY (S S
.(Anonymous, 2008b) Lil e o5 YoVAY 5 YWELOCs a3 Sae L 51 5 Lo \Taees

— oLl S . integriceps. r.,\;f Oy s Lo g8 ch.f LS gl 3l aS Wls sdde fezasiie (6 ke
Gl 03 Ol ey g &S 5 0L gy Ol iy ¢ S5 g5 @l S5l (Javahery, 1995) Coul 5 5 J guames oy
S 52S Sl b ls 513 piS e SLas) Ul o 3 o ditn la) 558 0Ll 5 Olslidl Ol
Ol 55 sl L3 ol pl e (5 ,me 48 Ol ool 51 USs 0 5die 10 550 VL (Bl (555 (6 sier
0/ 3l 4S5y bany ol ailasls s sty 5l riy Slea ST nl bt J 28 e 5 (ST e
(Miller & Morse; 1996) 331> 51,3 01l 53 0T S 0 gekon 4w o5t 53 3401 5150 SUSa 0 5o

Ol g o8 1 51 days YOl ey 5 Ol 3 Ol g 5 08 ol 51O Sl e 250 VL
Vorer sl sl o=l ke s s ch.w Ol 5l 53 .(Anonymous, 2008a) 555 . il rv\.‘f&w ade s >y,
ealS e L@&;L__V..‘chw.m.(_;ududb}.x,ﬂ) YWAY Jlo 5o 5ESa Wervene 51 iy 4 VY00 Jlo 5 5Lss
gladbul oos Lol i by CJ.{ o stbord J RS g 5l o3 olny U g2 (Anonymous, 2008c) sl
.(Baghdadchi, 1992) .l ;425 ¢

Slads 53 ol o5 bl liy Sls g e Sk S 3lUe e 5 olelid [ shian baduras 31 (5S4 500
5oy Jaless (6 S @ el slaasl 50 L (Pedigo & Buntin, 1994) <.l oLl il Cu e 5 (654 S
a5 3ssm 6 pSHiges sl den 03 L 5 Lol ol BT Al o ke ol ge 53 Jalse n e 4 3
Sl 0l o pant 53 (6,8 ana shiets ¢ Gl (5 S0 50 slag b s (Pedigo & Zeiss, 1996) &S 13
sl J 28 Sles sl pde b1zl (5l (658 rrans Olo st Bl Comarr 1 (6 S0 500 (231 G 28
Ao 00 LSY0 1 5L 550 &gl 2l Ll 5 e Jsame S 450 Gt b avslis 52 oy onl AL

B) rd)_f V8 A YCA_{U“ Cds L gladlos (g S840 sad sladis s (Pedigo & Buntin, 1994) das [ials

1- Sequential Sampling Plans
2- Fixed-Precision Sequential Sampling Plans
3- Green
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Lot gs als sladas s Ll (Young & Young, 1998) 5,15 5 s s (O e bet) i 55 ot S L 235 slaw
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(Mohiseni ef al., 2007) L3l s (e sla i)y 51, osee K Jldis 55 Comar o

ol ST s e LAl ke 51 S5 Yaeme Al o st ek clacdres 5l S Lk e bl
3131y g 01 53 g Olnl S5 S o310l a0 4 ged Al amOlir |5 ol e ) pots i W are
i (Poole, 1974) das o LI 1) 355 035 gmeod Il aomac ol Bigg 5T e gl Aoty G U3 (520
GBS A L Sl ediS 1y e Cama (55 058 e OF ST 5 03 Bl e i S e oS15 53
WS15 Shls Samar 4 550 53 el 3ol Us 0 Comer (S| 5 Bl (285 & ped dnly 48 5355 8
Sybige hlate (O sml sy Co o)l 5 0T w5 Camant 2in (L Ll il 005 s 4 Ll VL
.(Southwood, 1978; Pedigo & Zeiss, 1996) > 35 oo (|43 (,.]a...a LR O gl 5 &5 S SpsSl s 5

Epilachna varivestis =51 (Kogan & Herzog, 1980) L yu o] Gl ool S35 L gldllos (6 8w 5es ‘_;mejla
Prostephanus truncatus (Horn) (Col., (Barrigossi et al., 2003) L ) @l > > Mulsant (Col., Coccinellidae)
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Wy gladlss 6 S ped b Ol o3 dal adls (s3L3 Slacd iy 5 o bl anbOlacds 5 GBI 51 (b
lea oroeen (Moin Namini et al., 2000; Mohiseni et al., 2007) ol a3 S 51 3 ooy 0 5550 50k r.x;f o Sy
B s 25 e e 3 o 038 53 5l eslizad b ole e Camer (gl ) il S35 L (gl (68 e
S Lot ol s b @y (GpSa se oy p (Gl r.x;f g\ o> .(Mohiseni ef al., 2008a) sl o2 el
Rhopalosiphum padi Linnaeus (Hem., s Schizaphis graminum (Rondani) (Hem., Aphididae) slaal i l,—
ol sl s S I e il $LaS1 5 53 o sls 0L OLKes 5 &yl a5 Aphididae)
(Eliott et al., 2003) sl VL Hlas 3L5 55 50 & gad sldad 2/Y0
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o eS 5 m e (333 SIS 14l el s3lal Sl 5 (lasil DL e o de (e et slml g
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1- Kuno

2- Sequential Sampling Stop Line
3- Wald

4- Population safe level

5- Common K (Kc)

6- Poisson
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1- Dispersion Indices
2- Taylor’s power law
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.(Southwood, 1978; Tsai et al., 2000; Pedigo & Buntin, 1994; Binns et al., 2000)
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(Binns et al., 2000; Pearsall & Myers, 2000; LS e sl 8 L 85 S 50 Cé; 4 ol 3l J;Lo.? okasolis Al
S oSl e 3l 5SS s ol S5 B uslie sk Latls alie 55 atls ool s Southwood, 1978)
(Southwood, 1978) L e 5 bolal ((omaze Sbapss ka0l i 5

SaSe (S sde 4 o Gl B4 LG b ald) 05 S b ok Gl D35 s ime O
Al o OF Slrs ot 5 Oem S5 b ot 5 SE, 5 b dalygnl 530,03 8 obsil 1= (b—1)/SE, o Ll
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(Tsaiet al., 2000; Feng & Nowierski, 1992) ..
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1- Iwao’s Patchiness Regression

2- Loyd mean crowding index

3- Basic contagion index

4- Density contagiousness coefficient
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Al s eslizad sl gl

a0 gad 3l Laesls 51 S (gl e ol 5t Jseme 3954 Cand 88 Jde 53 & ged Sl palS wj
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b o e S ol 5o ol e plas BS1 e i e e G aS Slealial b ol e ollb a5 s
Wosls L (g me sl skl e 4 s sl Jde G e e bl aS sl OLES VWAY BAYAY sladla
S S 8 s 3 e Bl O pon esle 5 5 i sl s dle 5E G e sl adde cpl il esls 0L
osls 5 5 i 55 5 Jlw 53 laesls o (ls gme S 5l 5 500G sladde (sla eyl anslie .(V Jsa)
sladde sla eyl sl g Jle g3 03be 5 53 i 53 4 by o (glmesls olad s 55 (Y Jga) sl OLES
i 33 gz 5 03la 5 i 53 gll e O S5l ot e i S 13 slinal 555e sl 5 )5k
= S olS 5l eslaal a8 das o LS 5 azall Hls pae M S sde L aS 55 V0V 5 VY ) (S S
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(Anonymous, 1998; Mohiseni et al., 2007; Mohiseni et al., 2008a; Moin Namini et -, dize ;| (§ 5l Slidms

1- The resampling for Validation of Sampling Plans
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S e b b Jde e 85 bt ot el e diop pa il o resS O o OF oLdb 3 5 al., 2000)
O dsd) Cnl e O 50 =3 ¢x§ @\Ju 05 5l e olas 5 S das OLL Je ) 5ol Hls jms
5 A3l Cmar 3131 Gla S 631 ke 5 5SS At b s S5 Lt ol o3Il a0l Ol siden
g el ol Al o i Comes STy sl Balal b Sy ) oty Lame 53 La S ) (SST
B a3 a8 s 5d e el )3 o3Il alS Oy cpl s (il edd LSS (6 %S 513l sl I SIS s a0l
A el g esls OLES sl e 5 Sils &S sl S plad S| w55 5 4B S 1B (g S sl Bl sl
DSV ekl SRl e 538 Il e x5 55 SL1s Cmer S 3 a0l 45 55050 Ol asll 53 63 el

(Elliott, 1979) 3 53 osls OLi Cotl o5 oydiay 5 rens ¢ holiad Consl Sae 5l

&b 3 s Ol g @2 r.\:S/ @U» 5 Eurygaster integriceps ;s\ pw 4 b g 0 el 558kt S slao, bl -V J g
VAF-AYAY bl

Tablel- Taylor's power Law and Iwao's Patchiness regression statistics of over-wintered adults of Eurygaster integriceps in
rainfed wheat fields of Borujerd, during 2003-2004

. No. Log a+Sg
Reﬁ;;‘sz;on Year Sex R;l;iflsof Data tabie totope R? gor ’ b+Sg
sets 0=0.05 a+Sg

Taylor 2003-2004 male 0.09-2.65 17 1.746 025" 0.66 0.12+0.08 1.05+0.2
Taylor 2003-2004 female 0.09-2.65 17 1.745 035" 0.66 0.09+0.09 1.07+0.2
Taylor 2003 female+male  0.1-5.24 16 1.753  1.04" 0.67 0.04+£0.18 1.25+0.24
Taylor 2004 female+male  0.1-5.24 17 1.745 173" 0.89 0.18+0.07 1.19+0.11
Taylor 2003-2004 female+male  0.09:5.24 33 1.696 175" 0.86 0.16£0.06 1.14+0.08
Iwao 2003-2004 male 0.09-2.65 17 1.745 0.00"* 0.86 0.48+0.3 1.0£0.1
Iwao 2003-2004 female 0.09-2.65 17 1.745 02" 0.86 0.31x0.33 1.02+0.1
Iwao 2003 female+male 0.1-5.24 16 1.753 075" 093 048+0.49 1.06+£0.08
Iwao 2004 female+male. 0.1-5.24 17 1.745 15" 0.93 0.55+0.35 1.12+0.08
Iwao 2003-2004 female+male  0.09-5.24 33 1.696 14" 0.93 0.59+0.27 1.07+0.05

* n.s: B or o value was not significant different from.1.0 f or o value was significant different from 1.0 at level 0.05

oo ey ey sbiens SIS e S el ailae 53 55 Wiy lllas lid 0L 5 e el

S A e ool S sl e a0 Lal 050 Ol . iles gas e3lital 5LG e 5l s glaesls Luibjly 5 oSl
e S polie 53 sale piplad AST a3 s ea g S8 SGade 5L Jde w bs e 050 S5 bt
(e e s 0L G )l s S 4,8 0kes Ll (Amir-Maafi ef al., 2004) A2l o rexs &y pots ailins
Lol plad a5 oam 5850 S sde 5l B8 Ol ol alie [ 5LE e 53 0o S5 b o S0
dib s (RY) o oo s sl 5 5500 sladde 258 5 bl bl Lol el 313 0L razss K0
Giod ol 534S (Wang & Ship, 2001; Jones & Parrella, 1984; Southwood, 1978; Pearsall & Myers, 2000)
Gl e S S 5 Jole laesls Sos jlear .l 0l /AT 5 0 AY S S kU sl Jde gl
b sle e ST e g o st 53 sl g 53 5 03l 0L (LB Jue b avglie 53) slpl Jie b s e
e o 3 e 8 53 53 5 (D) slsl 5 (B) 5 e ol 55 OLISen 5 i 3K ool Jte el
e Ly sl (ES1 g il s e Gl G sde a4 s SO ja 48 Wilen e VY 5N LS S

1- Clumps
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Gl 4SS Joe & bgs o et o (615 0 503 dmls) LalS o311 il L a5 Lilesls OLES 551
L Laeals am 53 5 a8l Gl slnl dis & bgrse s a5 2018 o slpl ke 51 2t e e ) 5308
(35 oAt Ghee slal Jde G cpl 53 3 S Olpe 4 @ S0les Lol i e 0L (6 2 5310 slsl Joke
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el 4 S

Ol g 2 cxf ¢ > Eurygaster integriceps ;3\ iyw & by Brr s g3 s hel g st sl el anslie —YJ g
VAYSAYAY gladle b sy,

Table 2- Comparison of slopes and interceps of Taylor's power Low and Iwao's patchiness regression of overwintered adults
Eurygaster integriceps in rainfed wheat fields of Borujerd, during 2003-2004

Model comparison objects teable - q=0.05 tintercept toiope

Taylor 2003 /2004 2.041 0.72 ™ 023"
Iwao 2003 /2004 2.041 0.12™ 0.53 "
Taylor male / female 2.039 0.25™ 0.10™*
Iwao male / female 2.039 0.38 ™ 0.14 "

*n.s: There were no significant difference in slopes or in intercepts between two years (2003 & 2004) or two sex (male & female)

ol Cds b gldlis 5,84 ged Jbe b
)\kai;u et Jle s L;Uhe:‘.:}a)\.a‘;]}h;uw &_57.4‘/5) &LA@)L&TWQ? I oylads J}Ja-d.ndt}_yb
© bgse el e gbaoslel Gl culbicss b gldlos 8w 50 Jdho 1 b skt opl ol 355 s odalive (gl
3 '/Y c'/\o c'/\ LQUQ;' c)a.w )LP- L» JJ.& U’L\ )‘J_’.ou' C~.~\ ol GJL&:«.N‘ _55 J.La 9 YYAY—\YAY JL.»: EE ‘_;LAGJ\J

sl ol eals OLES N J_(.,: 35 /Yo

Paers Bk wsed 3A b 55 s 53 & ged 3lhad i
33 g pole e Camazr sl g Glas 5o Slaedls Sl as gazms £ 53 5lo 3550 4sed Bl GuS () o
tglie 20,8 5 aslie 5 Lol ssge /T 5 /Y N0 /) el Sl gl 5 5 e 5 Jsene )
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Fig.1- Kuno's fixed precision sequential sampling curves of overwintered adults of Eurygaster integriceps by use of Im”> quadrat
in rainfed wheat fields of Borujerd during 2003-2004
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Table 3- Comparison of sample size between Kuno's fixed precision sequential sampling plans and common method to
estimate population density of overwintered adults of Eurygaster integriceps using 1m* quadrat in rainfed wheat fields of Boru-
jerd, during 2003-2004

%odecrease of sample size in Kuno’s Sample size based on Sample size based on
model comparison to common/method Kuno’s model common method Precision
Average Maximum Minimum Average Maximum Minimum Average Maximum  Minimum D)
76.8£1.5 91.34 22.8 42.3+6.7 245 16 373.6+30.0 2559 51 0.1
76.4£1.6 91.57 22.5 18.9+4.5 111 8 91.3£9.2 496 23 0.15
77.9£1.5 94.24 25.6 9.7£3.0 52 4 51.3£6.9 279 13 0.2
77.6x1.4 92.80 30.2 6.242.2 30 2 32.945.5 179 8 0.25
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Table 4- Resampling results for validation of Kuno's fixed precision sequential sampling plan for overwintered adults
of Eurygaster integriceps with pre-set precision 0.119 and 0.177

Average statistics for 500 sequential sampling simulations

Sample size

Data  Observed Density Precision (D)

set density X
Average Minimum Maximum Average Minimum Maximum

0.1 0.15 0.1 0.15 0.1 0.15 0.1 015 01 015 01 015 01 015

1 0.45 043 043 010 015 0.0 0.3 011 <047 269 120 193 79 359 180
2 1.45 143 144 006 0.09 004 005 007 011 83 37 71 30 97 47
3 3.10 323 321 012 017 008 007 016 025 40 19 27 11 55 28
4 3.95 407 405 009 014 006 009 011 0.18 33 15 27 11 41 21
5 4.90 516 516 0.3 0.18 008 008 016 0.28 27 13 20 8 37 19
6 5.50 547 548 0.0 0.5 005 (006, 0.16 0.26 26 12 20 8 35 17
7 6.60 672 675 0.1 0.16 006 006 . 016 0.32 22 10 17 7 28 14
8 8.00 825 845 0.1 0.16 007 006. 015 0.26 19 9 15 6 23 12
9 9.75 982 988 009 013 0.05 004 011 020 20 8 14 6 20 10
Avg. 4.86 495 498 010 015 007 007 013 0.23 60 27 45 18 71 39

* Minimum sample sizes for two fixed level of precision D=0:1 and D=0.15 are 7 and 3 respectively
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Table 5- Resampling results for validation of Kuno's fixed precision sequention sampling plan for overwintered adults of
Eurygaster integriceps with pre-set precision 0.26 and 0.34

Average statistics for 500 sequential sampling simulations

Sample size

Data  Observed Density Precision (D)
set density X Average Minimum Maximum Average  Minimum  Maximum
0.2 0.25 0.2 0.25 0.2 0.25 0.2 025 02 025 02 025 0.2 0.25
1 0.45 0.44 0.46 0.22 0.28 0.19 0.20 0.25 0.34 58 35 33 17 102 63
2 1.45 1.45 1.47 0.12 0.16 0.07 0.00 0.18 0.26 18 11 13 8 26 17
3 3.10 3.34 343 0.24 0.29 0.08 0.00 0.39 0.56 9 6 4 2 17 12
4 3.95 4.15 4.25 0.19 0.24 0.03 0.00 0.32 0.45 8 5 5 3 12 8
5 4.90 5.31 5.58 0.25 0.30 0.06 0.00 048 0.58 6 4 4 2 11 9
6 5.50 5.60 5.80 0.19 0.24 0.00 0.00 0.39 0.71 6 4 4 2 9 6
7 6.60 6.86 7.02 0.22 0.26 0.05 0.00 0.50 0.76 5 3 3 2 8 5
8 8.00 8.42 8.68 0.21 0.25 0.00 0.00 0.48 0.80 5 3 3 2 7 5
9 9.75 9.90 10.01 0.17 0.20 0.00 0.00 0.33 0.52 4 3 3 2 6 4
Avg. 4.86 5.05 5.2 0.20 0.25 0.05 0.02 0.37 0.55 13 8 8 4 22 14

* Minimum sample sizes for two fixed level of precision D=0.2 and D=0.25 are 2 and 1 respectively
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Efficiency of 1x1 meter quadrat for estimating of over-wintered adults of
Eurygaster integriceps Put. (Hem., Scutelleridae)
populations in rainfed wheat field
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Abstract

This research was carried out to evaluate different aspects-of one square meter quadrat size to
estimate sunn pest over-wintered adults, Eurygaster integriceps Put. (Hem., Scutelleridae) in rain-
fed wheat field of Borujerd, north of Lorestan province, Iran, during 2003 and 2004. Iwao’s
regression had higher determination coefficients (1°=0.93) and showed a better fit as compared to 1’
values calculated by Taylor's power law (°=0.86). Iwao’s patchiness regression slope
(B=1.07£0.05) was not significantly larger than'1.0. Consequently, random dispersion pattern was
determined for over-wintered adults in rainfed wheat fields. Therefore, Kuno's fixed precision se-
quential sampling scheme based on Iwao’s parameters was constructed for overwintered adults of
E. integriceps. An additional nine independent data sets, was used to validate the fixed-precision
sequential sampling plans with resampling software of RVSP. Sample size curves indicated that
estimating over-wintered adult population in'rainfed field can be accomplished with a few sam-
pling efforts when population is >2 insects per quadrat. For example only six samples need to be
taken for the over-wintered adults,"on average to achieve a precision of 0.25 (De,=0.25) when
X =3 insects per quadrat. However, sample sizes increase suddenly when population density is less
than 0.3 insects per quadrat. Based on these results, 1*1m quadrat is not recommended to estimate
number of over-wintered adults in rainfed wheat field.

Keywords: over-wintered adult, Eurygaster integriceps, one square meter quadrat size, fixed precision sequential sampling, rainfed
wheat, spatial distribution
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