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Abstract

The whiteflies, Bemisia tabaci Gen. and Bemisia argentifolii Bellows & Perring and the
leafhopper 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 leafhopper 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
leafhopper, 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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a8 S5y = 5 Gusmao et al. (2005) .Llos S eslixal B. tabaci/ Curezr Sl 55 axdllas
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Sl a8 (35 03 e Sy S ghin 55 . Lles S o3tz B. tabaci Comex
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G134 505 (6l (Gusmao et al., 2006) C—V ol s3leul B. tabaci 3 (3ol
31 B. tabaci SIdiw o) 5 ade alC o SUlug ) 5 S B tabaci Copxess
b ol dsed Al Olge il S 5l ze Ll 1/0xV/0 sl 4 S slacSluss
o i oiulesl w8 5 0XE iz 5l o LSos ool A e3lizl Ao et al. (2006)
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Hoddle et al., 1996; ) &l yun S 3bLis ;3 YU Cuma b 5 S50 sladd sl 5l &S
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Comarr 2l 53 i suihl o5 4 ands Oliads e u\f;b 4 Bogran et al. (2002)
S = VAAA-AQ gladln b oS ades L Liu (2000) Ll Lles S o, L51 B. argentifolii
fl"d\ u,ulji. 3 Brassica oleracea L. variety acephala (s s, B. argentifolii Cwanz SUla 5

r:_ﬁ_';L;L—J\JJ[PNOMJ};L)k{&bééw‘e%m)%ﬁwl‘\{w‘oé\)

xS B. argentifolii SOLddbo Comas-

Bemisia + Bemisia tabaci s Sdbdsi Comaz oS1 5 (lns Lot 2) Sle =Y Jgde

YWAG el dle s Olasl & 5 &5, Empoasca decipiens S 55 s argentifolii
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 2.21+2.34 5.3242.27
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 5.61£1.63
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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B. argentifolii Conozr sl o3y & &y (pdiee ol A e OF Wl Sl i 4
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Natwick ef al., 1995; ) A8 o Al 15 sl ol 35 S8 oo o3 S o3lel o
Ol w5 031 E 5 O S (5l gme bl .(Meagher er al.,1997; Toscano et al., 2002
Sl o 53 sl 0l (55058 Bi et al. (2001) Laws 5 B. argentifolii Cuxaz Dl 35 b
55 (Butler et al., 1991; Meagher, 1997, Chu, 2000; Hirano ef al., 2008) o i ass ,Ss
Ol i 5 Ol CmtS e LS )l Meagher (1997) 4S5 Jl= 53 5 ol odd wy
ol 8 e (6ol3 sme bLS ) Butler er al.((1991) Wl o3 SG ealive B. argentifolii &onas
Q\jg‘l_? — o 9Ol e Hirano ef al. (2008) .4 le> Sedalie 2oy S S L glaas ;3 Coxex
9 ol 03,8 Olse Ol s S Ay B. tabaci Cmaz 1 5 J,aLc JIJS("@‘ 45&.‘;
STl 3l (5 2t o515 L1858 5 50l e 1 45 Cl Aizee Chu (2000)
035 iy SiS LIl ,5B. argentifolli Coxaz 5| GRs A 3 . Aiea B. argentifolii
(Bietal,2005) Zunl 5858 o3I L 5 50le S 555 L Gslas &S
Ly et ga=> 3 E. decipiens S i) Cmmerr 4S5 3l OLLS ool w4 @L”J
s sls e Ja sl WS sls o Ja lgl 55 5 azils SULes Lol e iulssl ad ) Les il 58l
53598 2 o 53 S s VI sle sls e laslgl 55 Comaz sl ey 555 Sl o i
sy oy ola e Laulsl 53 5 by (alS Wy S Camer s 4 OF I ey
Sl 5 53 A8 3L Ll s 5 e Meyerdirk and Hessein (1985) .(\ Jsdsr) Co
La S5 55 Al- Suhaibani ef al. (2000) .Lles S Ol se badd 52310 1) S 25 Curax
Ul b ls s E. decipiens Cgnazr alS Lol Jole 1) SIS lacS 5508 o555 &
s 4 15 e s s sle sls e sl 51 0T 2alS Aiy 5 Jead il 53 S i Limen
LS ol sls = Lasilsl )3 E. decipiens Coumaz il 53l .0 s S50 5 bads 52550 55 5
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el 83 31 onle S L Olss 0350 L 5 Lox il 531 s 4 Vlazst ol sls e Janell
3y5me ST L 035l S s 53 (58 el Il S5 Ol 4 (6513 26 ped 40l
b o3 e i Al ol s 6 an Ols ol 3 5 3,8 e 13 eslinad
ST sl Sl t‘)Uol (Boeve and Weiss, 1988) LS o Ll (g )15 pailped ol aal 5
Lol Shslp slsl s mess cdams L 0T Llize ol 31 S5 gl il G 5 b
33l el s slaal s sl b s 1) Sedbl gl eslinal O
oz (Gl 0l ;)jﬂ k 3de ,i3las (Onze et al; 2005; Martinea-Ferrer et al., 2006)
53 (Y Jsder) Sl 3 e ST easdoee 5 5 S S Sl oS i 5 S
S i ot S s (10 Z 30 e 3 (S0 4 bl ol (SaSTy asls
AVE i 6l Z lade oS Jl 5 il o e &5 ekas Oli s VA
s a Aol e la (Y Jsidn) 5,5 e D1E slal 55 e3sdome )3 S 03
(Y Jsdr) sls 0L 0 25 5 SOhiksdon (512 5 ez w55 65801 5 0050 G5l 585
P O PPN (Y NI S I NI KUK SUNCTRNS ] W St
wlice 55 dlal G S5 0505l Jobs b el s 4 reas S 255 5 Sk
Dby 53 (Ip) Lom s 30 Gl 1ol s 40 ol (7 J ) 350 55k5 e S5 B
Ao de S o3 SO LSS Gl e 4 S s 5 Sdhdsd 32 5 Slad
(6 Jsd) L2l oldb w55 O35 mend
+ Bemisia tabaci sbSIbdden Coanax Lab LR Lg e sla s, 3l Jol sla el =Y J g
VIAS ely5 Il s Obmasl S 5 (55, Empoasca decipiens S 3 5 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* I 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 48963.70 258.9240 2.4088  0.7098
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Comerr lad w35 4 by e Sl 5 sk e S5 Srs 3l el sla il Y gk
S =5 s Bemisia argentifolii + Bemisia tabaci s\» b
VYAG ey dle 53 Olesl S s (555 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 r ) a p r Pratue

B. tabaci +

-0.2020 1.6324 0.431 0.002 © -1.9334  2.0809 0914  0.000
B. argentifolii

Empoasca

-0.0253 1.3971 0.603 [ 0.000 -1.2320 15928  0.752  0.000
decipiens

S S s 5 Sk olas w55 G380 i 5 (510 e3linal 3550 gla e L

0 lls Cmd (SAS1 e L ias e 0L 3T 53 a ln 1y men w3
Sl b Bslas s 5SS IEEY/AT 51/ i e Shtin SRz S SKhe
oo N esla il L s Sy o olas =i SsS andllas Lsls oo OLES & i oy
Jab b B. argentifolii glzs w55 SIS sl sl (6 S et i 55k S S
> Pereira et al. (2004) law 5 &S ;5 ;5 .(Gould and Naranjo, 1999) AS e a5 oly3
S W rl_?d‘ (Phaseolus vulgaris L.) Js oz Lo (g5, Yorr=Yo¥ gladle I
I Eitn glataz 5o &5 31 B. tabaci 5\la3 &35 SN aS Lndls Hlehl i
55 G et Sl kS 5 Pl S S5 ety S s s 53 LS e
3l BSL0 L B s b o s Linet al.(2006) (s elmil b (55, B. argentifolii b

Alazils razd g5 5 ol 055 oS s
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+Bemisia tabaci b Sbdiu Cumazr Gl ol vl Z 5 sy 00 L2 ls olas -8 Jgder
VWA el Jle 53 Olmasl S s, Empoasca decipiens S 55 s 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 I; /4

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 2.29 0.56
12- June 4.39 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 292 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 47.33 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 - - - -

VXY LacSObiis (gl i glaher 53k atls ulul odel cos 0 N slis

4 yad 31 4y Cond O Slie 03 55 VU sdias OLES 45 ol s 40 VOA/EY S 5 6l
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5 Sl 6l 5 A Yo 5 YA cigad SlaS eses e b b Sl sl s @
S S e S5 sy wal e old pedel s 0 N sl Lol L AEL o S o
Sl AN 5 S 6l VE/AA) 3L o 050 Js0 58 s b 5l 4 g sldad 5 S
e I 3l i 5 el Culs bl el o 4605 sl (S 205 Comar
il i se sl alics Lo 5 (S i sl P05 UL Ak (gl 1£4/Y9)
b3 i ged 3l Jrol it g Sl k pas s s eSSl a5 Ll ok e la
S35t olils Bl W0 sl s @ (SLak pad sl 05 el glate ilsls 5 S
LT e s 0 Camer ool Sl b Gdate o i35 e sl copl ol il e Lo
(lls O3 e w5 L G5k S B0 s S el e sel sl s Ll
Ifoulis and Savopoulou- .cwl i3, 55 5 (& i o @ ds 3l badd sad 305 (Kl 0 5Dle
Sl gl ) slpl col o sk Lasls ulial ) 4 e 3lu s Soultani (2006)
Jhs s, )ii\ &S5, g Lobesia botrana Denis and Schiffermuller (Lepidoptera: Tortricidae)
Sl 51T g S5 55,48 el s Davis (1994) .Liles ;5 s 4 wlis 0L g
Cplims Vs 51 (S5l (S ol il 5 el (5585 olad m5 5 sladie 4 o5
o303 oL (Kuno, 1991),0s s il glpl o, sk Lasls wlal 5 4 slies
sl 8 sl Sl S kS e S5 B il s B S e
35 e oslimal ulal Sla Jlos 5 4525 53 03,205 J5b s el 45 ol Do e
Sl aigas aslip Ll 5o 1) 55 S S S5 ol 5l eslanal 3 Lin er al. (2006)
Lles S S5 Couls
B tabaci b Sldiw Lo 5 (65,5LiS Calisie DY g 3 Slee a8 @ a5 L
Disad Cowlio 4ol pag y wlidcan s axllls . decipiens S 25 5 B. argentifolii
3901 o3 Lo bl 5 Cpmar oS1,5 03,550 s a sl SUT ol Sl sl
Slp Sl s e o Sl (5H5 00 Sl iclie J 1S el v 5 J s
U5 Jaye s5pmm 53 LA S tls Lt s (T e JolS aal Sy s
L5 o a0l b Olieds 5 BT (o)L, Gl S5s 5 mlidin s aallae 5 S350
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