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Abstract

The whiteflies, Bemisia tabaci Gen. and Bemisia argentifolii Bellows & Perring and the
leathopper Empoasca decipiens Paoli are the most serious and polyphagous pests on wide
rang of economic crops in Iran and other places especially in tropical regions. Both of the
whiteflies in adult stage are too similar to identify them particularly in field conditions, so
population fluctuation and spatial distribution of whiteflies as mixed of two species B. tabaci
and B. argentifolii with E. decipiens was studied on eggplant crops in Varamin region weekly
during 2006. The k parameter, index of dispersion, Lloyd’s mean crowding, Morisita’s index
and regression methods (Taylor and Iwao) were used to estimate the spatial distribution
pattern of insects. There was improved sampling program by k parameter and coefficients of
regression models. Whiteflies were seen one week later than leathopper in middle of May.
The result indicated that the highest population density of B. tabaci + B. argentifolii and
E. decipiens was early of June (4.89 per leaf) and early of August (6.69 per leaf). Both of
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populations were reached to zero in early of October. All of used methods except index of
dispersion of whiteflies were shown an aggregated distribution for all species, but index of
dispersion for whiteflies was determined random behavior. The reliable sample size (number
of leaves) with maximum variance of 20% was about 38 and 20 leaf for whiteflies and
leathopper, respectively. Sampling program was improved by k parameter, 103.37 and
155.42, coefficients of Taylor 14.98 and 0.88 and Iwao’s coefficients 149.39 and 63.35
sample units for whiteflies and leathopper, respectively. The difference between sample sizes
may be due to different precision of indexes. Determining sampling program and spatial
distribution pattern of the pest can effectively help to design and perform of IPM.

Key words: Bemisia tabaci, B. argentifolii, Empoasca decipiens, population fluctuation,

spatial distribution pattern, improving sampling program.
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Table 1- Mean (+SE) of population density of Bemisia tabaci+ Bemisai argentifolii

and Empoasca decipiens on eggplant in 2006

Date B. tabaci + B. argentifolii Empoasca decipiens
9-May 0.00£0.00 0.38+1.14
16-May 1.20£0.18 3.26+4.38

22- May 2.00+4.00 4.32+£1.99
29- May 2.33+4.79 1.86+1.67
5-June 4.89+21.63 6.68+49.69
12- June 221£2.34 5.32+2.27
19- June 2.20£1.70 6.75+1.97
26- June 2.18+2.96 5.99+2.54
3-July 2.08+2.44 5.63+2.26

10- July 2.07£1.15 5.61x1.63
17- July 2.29+1.24 5.10£1.83
23- July 2.36+4.89 5.89+3.44
30- July 2.26£6.13 6.21+£3.97
6-August 1.33+£0.42 6.69+0.65
13- August 1.33+0.67 4.60+0.833
20- August 1.75£2.25 2.36+2.04
27- August 1.20£0.20 2.09+0.37
3-September 1.25+0.25 1.93+0.45
10- September 1.33+0.33 2.13+0.58
17- September 1.00+0.00 2.33+1.41
24- September 0.80+0.70 1.86+1.03
1-October 0.00£0.00 1.00£0.00
8-October 0.00£0.00 0.00£0.00
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5 (Butler et al., 1991; Meagher, 1997, Chu, 2000; Hirano ef al., 2008) Ol Si sy 505
Ol i 5 Olije oS s b5 I Meagher (1997) 45 JLs 55 5 Conl odd oy
ool e s ols ome BLS | Butler ez al. (1991) Ll o3 G sdalin B. argentifolii Coresr
Sl e sdle Hirano er al. (2008) .les 1S sdalive 2in S S L glaasy 3 Conex
5 Sl 03,5 Olsme Olse Sk S | B tabach Comaz s Sges Jsle o Sege e
STl 31 g i o515 GLls 5SS 5 50l S 45 el dizns Chu (2000)
03 9 o S blsl > B. argentifolii Coxes- Cj\ s S )3 Ak B. argentifolii
(Bietal,2005) Cusl 35S o3I0IL 5 501 oS 555 b Gslas &S
Ly et g3~ 53 E. decipiens S 20 Cmraz 45 3l QLA ool Cowss 4 @\:j
au sl e ol Losls 5 lo gl jo g andls SULL g ool an J2ul58l asy Loy 2ol 53
5350 S o 53 S 20 VA sle sl Lﬂ\j\)awcj\ T | VPR A
sy o d slorgn Loyl 53 5 Sls EalS Wiy S s Comer s 4 O Sl e
bl s )uj,uu Jesle (= p—4= Meyerdirk and Hessein (1985) (Y Josds) el
La S, 185 55 Al- Suhaibani ef al. (2000) .&iles S O sie baad 5230 1 S s Cmesr
Ul i Lls s E. decipiens Comazr ialS ol Jalo 1) S lacS 530S o5 5 &
s 4 Wl e e s ele sl e 2l 51 OT LialS iy 5 b Ll 5 S oy re
L ole sls = Laslgl 53 E. decipiens Cuxaz il 531050 b SIS 5 badd g3k 55
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el 63 55 oo S L Ol 035 Lo 5 Lo Sl 53l 15 a4 ezt oo 3l o Lol
355 ST L o3l o e 53 (5 mS e 1l OGOl 40 (613 i g 40l
b o3 s e S AT L s 6 ans Ols ol 3 5 3 S e 1B eslinud
&5 sla S5 C}Ua\ .(Boeve and Weiss, 1988) LS o L] (5,15 514 s0d omlin aal 5 SO
a0l sl 3 sl 5 ass cdams b 0T Jlize I3 S gl 2T S 5 e
355l o2l s Glaassl gl (b L3 1 SLedbl ol Sl sslinal OIS
Cmmaz (Gl 0l :)ﬂ}_j k gsde polde .(Onze et al., 2005; Martinea-Ferrer et al., 2006)
53 (Y dsdz) Slls S8 s S| a3 i 53 5 S S sl oS 2 5 S
S e Sl S 255 G2 Z g3 e 55 o 80le w0 il ls il Sasly pasla
JAUVE S Gl Z Hlade oS Jb s il o menS 5 ek olis 55 /A0
Sl ol et L (Y Jsd) 3,8 e 0l 8 ol s eadome )3 S 02y
(Y Jsd) 3l LS o255 5 Ssion 612 1 res w355 G 5 030 51 585
Gl d s Slodlil b b a5 Ll S S5 s Sl Jel e
wlice 53 T Ja S5 oy 5l Jrol b el s 4 mens S iy 5 Sl
Oy 53 () by 3o L 3l ool s s s (7 Jsdor) 550 5 shS Ssem S5 B
A4S 030 S Sl IS Ul Do 4 S i s b 35y 5 Sllad
(8 dodr) il o pLad w58 035 mesd
+ Bemisia tabaci s Sbdh Comar oLab w55 4 by sba ) 5l Jol sla el =Y g
YWAO elys Jle 53 Olmasty Kﬁ &9 Empoasca decipiens S =3 s Bemisia argentifolii
Table 2- Estimated parameters by Lloyd mean crowding, index of dispersion, Lloyd mean

crowding to mean and common k for Bemisia tabaci+Bemisai argentifolii

and Empoasca decipiens on eggplant in 2006

Species m S? m* Ip VA m*/m k

B. tabaci +
2.2570 5.2659 3.5901 1493.17 0.6381 1.5906  1.6931
B. argentifolii

Empoasca decipiens 5.7014  51.4960 13.7336  48963.70 2589240 24083  0.7098
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Comexr alad i@ by sl 5 oS Gaem S5 o 5l ol sla el Y g
S =35 3 Bemisia argentifolii + Bemisia tabaci s SLdiw
VWAO el Jl s Olmesl S (55, Empoasca decipiens
Table 3- Estimated values of intercept and slop of Bemisia tabaci + Bemisai argentifolii
and Empoasca decipiens by regression analysis of Taylor’s power law and

Iwao’s patchiness regression on eggplant in 2006

Taylor’s power law Iwao’s patchiness regression
Species

a b rZ Pvaluc a ﬂ rZ Pvaluc

B. tabaci +

-0.2020 1.6324 0431 0.002  -1.9334  2.0809 0914  0.000
B. argentifolii

Empoasca

-0.0253 1.3971 0.603 0.000  -1.2320 1.5928 0.752  0.000
decipiens

Sop Sz 5 Shdsdon glib w5 68 o 5 g o3linal 3,50 gla o ls

iy bty Cad (SAS1 sl i e 0L ST 9 a5l | e 38
Gl s Bslas w5 cdls 5131/ 51/40 e o SObdins Sz S W Sle
o 3 el Uy 55 Sl (5 s a5 ) anlllae Lol e OLES 60
Jad b B. argentifolii ;\23 &5 SN S il ol (S a5l S S
> Pereira er al. (2004) Law 5 45 o, ,» > .(Gould and Naranjo, 1999) LS o ;a5 el)3
Ol et el (Phaseolus vulgaris L.) Jyone Log (55, Yoor=Yoo¥ gladla O
S Cmie Gladam 53 @jjjj\B. tabaci _;\.25 &35 Sl aS wrals Slebl bz
1255 G e lm 55 5 Sl G S5 Gl bss & Ko e 53 S
K5l 58,5 1, B s b o s Lin et al.(2006) i elil b (55, B. argentifolii _ola5

Llanadls raxd g5 5 ol a5 <S5
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+Bemisia tabaci b Sbddes Cosaz Sl o ol dsls Z 5 Ly g0 2t ls iolia -8 J g

VWA el dle 5o Olmasly Sf_ &3, Empoasca decipiens S >3 5 Bemisia argentifolii
Table 4- Morisita’s index and Z values for Bemisia tabaci+ Bemisai argentifolii

and Empoasca decipiens on eggplant in 2006

B. tabaci + B. argentifolii Empoasca decipiens

Date
I; VA L Z

9-May - - 6.44 71.48
16-May 1.82 -3.73 2.96 3.29
22- May 14.55 37.09 1.01 0.02
29- May 7.30 14.79 4.62 10.66
5-June 5.56 5.11 229 0.56
12- June 439 8.38 1.29 0.29
19- June 10.91 24.67 2.09 0.88
26- June 7.10 16.54 1.25 0.25
3-July 6.30 15.05 1.47 0.49
10- July 3.97 8.47 1.33 345
17- July 8.17 18.55 1.01 0.02
23- July 1.45 1.14 1.66 0.17
30- July 1.89 232 0.99 -0.01
6-August 2.92 8.50 1.23 0.20
13- August 7.50 28.84 1.64 0.21
20- August 20.00 64.23 6.89 14.75
27- August 4.67 18.08 6.36 15.18
3-September 7.00 28.39 4.79 11.61
10- September 11.67 4733 2.50 4.17
17- September 0.00 -5.92 3.25 5.71
24- September 11.67 78.88 2.55 4.94
1-October - - - -5.92
8-October - - - -

VYV Lacbdiion gl e glaber 53k Laxls alal podel Cows 4N uslis

gl 3las s e O Slie 0355 YU sdias OLES S el s 4 VOM/EY S 5 (gl
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S 035 S S5 sy bl bl kel s 0N alis Ll il e S 2
Gl VA 5 ST (51 VE/AA) AEl oo sae Ugo b ook 3l 4 ges 313 31 208
3os I 3 e 58 Flnl s Gl el Gy g0l slutal (S 5 Cmar
ool s e sl wlice Lo 5 (S o gl W0 5 SIL i (sl 1£9/79)
13 a0l Sl Jrol ine g o SSla b asls 3 4ol 4 a5 L SL e b astls
S35t lesls U 8L el s 4 (Sl as 3la 355 00 sk bl 5
B S S PCIPOP  S N SPR PP UG I KPS o) U LU Uk P P
(ool OAS sk @ a5 L sk S S5 sl e el kel slias s Ll
Ifoulis and Savopoulou- .Cwl Sl5; 550 1 (6 is CBs 5l Lad gl 5UsS ‘wil.:n s odle
Ols gl b sslel ol o sk Laxlis julwl 0 4 se sluas Soultani (2006)
Jdld s }i'l 3, » Lobesia botrana Denis and Schiffermuller (Lepidoptera: Tortricidae)
S s5lpT s S5 o, 45 Sl Aitas Davis (1994) .les T cawes a0 alie (O 5
Cplie Vs 5l S5l e el l 5 el (6555 plad w55 sbadie 4 s
o313 OLiss (Kuno, 1991) s dizes AL ] o b sk Lastls bl 4 gas slias
a5 33 3 o8 anl g kS e S5 ras slnl Gras S ks el
3y g o3lial (5Ll sl Bl 5 a5 53 63,28 5 gb 4 0js 0l &S ol o e
Sl aged ael L) jo 1y 5l Jaew S5l 5 3l eslinal 3 Lin et al. (2006)
Lles S 53 bt
B. tabaci sl aSbdiw bav 5 (55,5LiS Cilises OV ams 5 Shas JalS 4 g L
4 ged mwbie 4l a9 wliians ) axllls E. decipiens S 5 5 B. argentifolii
S35 Ol s SLa bl 5 e S= 03,551 Gz 4y sl BTl 51 6505
Sl Sl s e o SR 4 (o500 Sl il J S el ) 5 5 e
IS Jealse 5550 53 SLedbl prdls Sl s (DUl g e JolS 4l 2 S oS
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