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.., Tydeus longisetosus , Tetranychus turkestani slaas™ ;L3 &5 S 5 Carax (SIS amlis 0L Ken 5 g Llus

Loeisbe sy olard oo 5l eslizal (MO & Liu, 2006) L5 g0 ool sy S 535 5 50 oV L s i
3lge SV 53 05, 5 el wils 13 el ol amps s ddS ladle Sl Sl i Osmes 5 sT0L) slaas
o ALS Gl 48 el 63,8 b Slid e e ealinad OF 51 OLIsEL & ol J S B, s sy ol
ez b 3 e 0T Olasts S o iy ) e 5 0313 0L aslie IS e 4
o238 e sT0k5 SaS nbOliads (85 o 5 Bl o jied p e 0500 0 yem plo Sl ol eslinad
(Jamali, 2000) s e iy 51 S Olib dald placd ppe G pme Gl5l sz s Lddla a5 5

sl axlse placussdoes L LS 5 cpl 5l eslital o gas G pas 5l S0 Ol a5 L ol Jb s
Ll ool 02 wtl K3 sm IS b, cnl 5 S 48 LB S 15 5 oy J S K glaiss 5 ol
ol 0l plon 531005 laaS ade s laaS 5 ol i Calises glads S 5 eslizal ) plateds (godaze sla _Eas
b S eSS anbOlads 5,8 oo 5l 5 eslitl 3550 DS &) poty dide Jalse cpl 51 50 0pSTen &S ol G
o3l 5lt glaws Tetranychidae ol bt slaas gle SIS 51 S den b SIS 55 Llodd antlis 058
(Jamali et al., 2001) .. Zetzelliamali (Ewing) « 55 o5 54 s Stigmaeidae

(Slone & Croft, 1S o cdlad oo 0dd S glafl 5o Stigmaeidae osl sl laas 5 SIS slaas o
andlas 5550 )50l S slaasS (g5, 15 Laol 3G 5 Stigmaeid-Phytoseiid sls S5 oo Llize Lol 1998)
o DL s e 5elS slaas J xS s Z mali S,Ks coeal (Clements & Harmsen, 1992) coul 4 S )1 3
RIS i s Stigmaeidae 5 Phytoseiidae S, laaS maze o b Sk ol 0l Jasiie oS0
(Slone & Croft, 2000) ol ol axdllas s oL s

St 581 3 O o sl o Oloniy 358wl g OF anbipands b 231 G plias (ST
s s g go Cmar ol w555 6550 S AT o dlews (Radjabi, 2003) 555 o (5, So3lbl SOl aub
(Sahragard & Heidari, 2001) &S wl)l Curar 5 oo Jalse 56 5 LOT (55, Clis 5550 53 Sl el
w0l e LOT o bl £ et 3 OF S 5 ol Camar bl g 5 ol =25 G (S5 5 bl L
Ll 0l 281 e S Gl gl odame Sla L s o ol e Ll 5 s S s Sles 5 LIS
sla =l 5l (Morisita, 1959) kw0 oL 5 55k oled 056 pba ks el Jle sl ol 03 S
Comar alad i Sl i 5 6 VOPY UL 3 050 pl el A3l e 281 (6801 tled g e
L dies oliab 35 ghls & plataner (87) (mlsls 5 (M) (S0le 056 ool oll 8 sl s gor 5o
(Taylor etal., 1998) Ll cesls vaey 87 = am’ Lo alslas SO

Comarr 615 gl p e ol s Lol 15 53 La0T abOlieds 5 ST ner sla S5 3l (5l anlllas
G oo il b il ST 0s0e (6413 4 5e5 s (Southwood & Henderson, 2000) il e Lao
(13 i ol Aty LRI 4 Ol oo 555 00 I3 (513 a5l sl 53 oS Blal ahosr Sl s 58 S b ()15 40 5o
(Pedigo 5,5 o Ll (513 5l yas mslin Olay Ll 5 (651 i 3l dly SIS0 555 et (g omslin 2laS (S
53 535S e O3 eslinal 350 STy e 3 (6 S el Ll G Ol (515 245 503 4al ;& Buntin, 1994)
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b e skies OF anbipeds 5 3l mend Ol5s 3 (6 S 55 52 (Heidari et al., 2006) S o Ll (513 e g
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(Ahmadi et al., 2005)
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Table 1 Mean population density of T. turkestani, T. longisetosus and Z. mali on two apple varietiesin sampling dates

. Golab Golden
Sampling date
T. turkestani T. longisetosus Z. mali T. turkestani T.longisetosus  Z. mali
16 Jul 1.77 354 2.09 0.88 344 1.68
27 Jul 111 42 1.26 121 3.96 121
8 Aug 1.55 3.66 111 15 264 0.67
19 Aug 2.96 155 0.34 0.77 0.5 0.95
30 Aug 0.05 3 0.61 0.97 4.26 0.2
10 Sep 011 8.23 0.92 0.79 5.34 0.24
Mean density 1.26 4.02 1.057 122 3.35 0.829

There were no significant differences between population densities of each species on two apple varieties

Al gl S L aeslie o (20 o515 a2l psems b b ilan sl S 52 Z mall SIS0«
D S Camex oS1s Sols a8 W S a8 OLKes 5 sdexl (Villanueva & Harmsen, 1998) < il
-Obeds 5 BT Llize ST, (Ahmadi et al., 2005) 303 55 (5)l3 gme M Lo o) 035 Sl (55, T urticae
5 3 o3 Coedl eSS 5 o o L 53 3 g pe 0l b 5 o) e Lolge 4 Cond T b
(Coll & Bottrell, 1995) 33 5 s oty W&l oldd i 55 i 5 s sn Jlsl b

sl 55 s S
Stigmaeidae 5 Tydeidae, Tetranychidae ol sl laas olad o35 S 550 55 oS Slallas 35S L
LLJ)HS;\;QL;_:Z mali ﬁ)mc\.s:)jﬁ)b(r d}b))%&wﬁ)&‘ﬁ)ﬂyb—@bCAM‘G\IA;CJ)M

EPIFgep giéu,w,gw&,\;@”

sZ. mali (T.turkestani glaaS olad w55 G 4 by gk G S5 sy 3 ol gl gl -Y Jpu
s (.5) 93 <9, T.longisetosus

Table 2- Estimated values of inter cepts and slopes of different mite species by regression analysis of variancesto meanswith
Taylor's power law model on two apple varieties

Variety Loga b S, t, t. P
T. turkestni

Golab 0.417 1.39 0.0042 2.776 9.285 0

Golden 0.45 2.25 0.887 2.776 1.40 0.085

Z. mali

Golab 0.584 0.962 0.242 2.776 -0.156 0.004

Golden 0.526 117 0.227 2.776 0.747 0.007
T. longisetosus

Golab 0.405 0.798 0.302 2.776 0.66 0

Golden 0.059 1.65 0.105 2.776 6.19 0.05

P-value jlui. =P Le.ua.,wl;ut=tc ‘Jj.b_-t=tt o slre glat = GF ) bt Col=b i 51 5 e =2
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5 B3bas g 5S35 55, T ONGISEOSUS S olsb w55 (S LBl o reomd ¢ 55 51 DS 035 (55,
A e e 5 5l OIS (B ()
S50 ool SbaaS oLab w55 055 (rems Ao 35050 ST 5o (F sur) b5 et 5 Lol s
Sol3 mai gad oS i 5l 2l e 00 S (B o, Zo mall SIS (sl eddasle Z Sy 55 055 53 o
35 G20 5 B3l g 5N NS W35 55 48 nl ol s ST s SLbl Ol e cpl o 2 VAP 1 RS
@xsﬁww4;1_<Tu,,~@)u,ad\ﬁl)&w@jjséﬁt%wubu455,,;1)\ el mazd g5 5l OIS

o er ELNtED) Z. mali 9 T. turkestani . T. longisetosus 6\.&4.‘5 o> 6‘,9 a.\.."bd.:.ww Z K] tﬂJ}d JA:'-L:: ﬁ:u.n -y d‘g.\?

Table 3- Morisita'sindex and Z valuesfor T. turkestani, T. longisetosus and Z. mali on two apple varieties

. Golab Golden
Sampling date
T. turkestani T.longisetosus ~ Z. mali T. turkestani T. longisetosus Z. mali
16 Jul 2.226 1.16 2.401 2.380 1.60 3.397
z 7.215 1.93 9.721 4.296 7.38 14.243
27 Jul 2.968 134 6.589 1.946 159 4.042
z 9.07 6.06 29.155 4.3 8.84 13.824
8 Aug 2132 1.18 2172 4.032 125 2.128
z 6.474 25 0.143 17.026 251 2.865
19 Aug 5.661 2.46 2.409 2.126 0.4 10.95
z 11.94 8.63 -0.995 12.72 -0.995 13.06
30 Aug - 1.62 1.963 4.829 143 9.714
z - 59 1.862 15.32 0.106 1.152
10 Sep - 112 1.543 2.063 13 8.285
z - 0.049 0.209 3211 7.26 6.694

M3 S &S0k sl ol o3ls QLIS Y Jsdr 55 S 455 an a gl eddiaile Z poliay SAS1,y Lasls
Lol 53 05 donly ez g 55 5l LS @,-jséjijl Q5L V/A% ) i sddacle Z 4SS g0 5 Al 4l
=5 G Al e e p 5 5 (B 53 a0 4S5 WS we p plad 55 S s s e s dalie anilr
A3 s o3 s el g5 Sl Gy G e s e 305 18 rand s Balal e 0 48 4 onl ol
3ok s slnl gla s, 5l eslizad L1, T. urticae «s ,las 235 6180 (1991) s S doslos nes ¢ 55 5|
Sl eslinal L Loy) ciliss o) g5, 1, T urticae a8 ol w55 558 OLSGan 5 (sl 3 S ol nons § 50
A58 s e g 5l s G S5 SR Sleslinad L s xeand g 31 0l 4 s s
(Ahmadi et al., 2005)
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Table4- Calculated |, and Z valuesfor T. turkestani, T. longisetosus and Z. mali on two apple varieties

Species Golab Golden
S z I z
T. longisetosus 473.78 13.2 544.62 14.86
Z. mali 697.8 9.77 664.25 18.31
T. turkestani 642.66 18.27 602.70 16.58

3o Sla Sy (15 ok, Gl SISl U ds e i aCamer olad w35 S JS ) sba
S35 Oz o35 il cnl uby (Sahragard & Heidari, 2001) Ll ol e 5 S e sdee Lol ge JS Sl 31 5 Ol g oS
AL 35 53 53 S 5 S S Ol 3 sl ) 30 Ll e Zo mal ﬁ)@ﬁ&@@jﬁéﬁ\
el =B

0 Jsdor 5545 4> 8 asloms 0l 3 S5 e b a5 b sl o8 3 (085 53 8 (65 45 45 4 b mand 0
S dal LAQT@.?J%J@\{LAMWVSBS 35b o0 odalie Jydr 55 &S [ sboles .nl ol enls OLES
S o o 3L s LOT L w55 (5580 5 0 4l LaOT e g 5 1 LaeS oST5 5l L s s

o K";’ 95 69y Z.mali 4T.turkestani (T.longisetosus slaas’ Comnes (gl p oddanwlons (K) LS st -0 J g
Table 5- Calculated k (coefficient of aggregation) valuesfor T. turkestani, T. longisetosus and Z. mali on two apple varieties

. Golab Golden
Sampling date

T. turkestani T. longisetosus Z. mali T. turkestani T. longisetosus Z. mali
16 Jul 0.897 0.5 0.372 0.256 1.63 0.297
27 Jul 0.341 191 0.167 0.553 1.82 0.173
8 Aug 0.676 1.71 0.387 0.289 134 0.276
19 Aug 0.528 0.48 1.23 -0.3 0.55 0.196
30 Aug 0.993 0.5 0.217 0.152 1.67 1.103
10 Sep 1.028 0.5 0.328 0.297 117 1.075

e 48 313 0L w238 13 (ol anlie 3)se b Oga3T Sl eslinal b o35 A ) saliwnsay 2
T 658 250 03 Js Ll 05 3, 5l mi lsgme psba OO (5, o, T turkestani 45 wezs
s Wsls oLl Slone & Croft (2000) .5 55 515 s 02 33 O e e A Z, mali 3, 5 longisetosus

(Z. mali & T. turkestani, Z. mali & T. wesb 5 5,2 o515 &ﬁgwwk}owﬁ)jlyu@u

3o danb @ alam 3 S ol (B=0) 5,00 5525 aaie 53 o (Sols ome LLI oS sl 0L longisetosus)
5 SO glaass s by, §5= e 5> Clements & Harmsen (1992) .ol o3 S Jos oS15 5l Jits ¢ 55
J—es Phytoseiidae slawsS ;I ¢ Stigmaeidae slaasS aesb ol SLaeS1 5 3 S Ldewsy a4 Sl elS

Al o Ol ee il SlanST 3 53 OT Gl St 5 SIS Lo 5 Olijoe o555 alo o oo 5 0T s oS S s
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Comparison of population density and spatial distribution of Tydeus longisetosus
El-Bagoury & Momen, Tetranychus turkestani (Ugarov & Nikolskii) and their predator
Zetzellia mali (Ewing) on two apple varietiesin Maragheh region

S. Khodayari'*, K. Kamali', Y. Fathipour*

1- Entomology Department, Agricultural Faculty, Tarbait Modarres University, Tehran, Iran

Abstract

Population density of Tydeus longisetosus El-Bagoury & Momen, Tetranychus turkestani
(Ugarov & Nikolskii) and their predator Zetzellia mali (Ewing) on two varieties of apple (Golden
delicious and Golab) was studied in Maragheh (Northwestern of Iran) during summer of 2006. The
result showed that the mean density of T. longisetosus and T. turkestani on Golden delicious and
Golab varieties were 3.35£0.67, 4.02+0.91 and 1.022+0.12, 1.26+0.45 per leaf, respectively. The
mean density of Z. mali were 0.829+0.23 and 1.057+0.25 per leaf on Golden delicious and Golab
varieties, respectively. Comparison of mean densities on two varieties was done by t-test and
showed no significant differences between mean densities on two varieties. Spatial distribution of
two species was determined by Taylor's power law, Morisita's coefficient and index of dispersion.
Taylor's power law showed that spatial distribution of T. longisetosus on Golden delicious and Go-
lab varieties was aggregated and random, respectively. T. turkestani was distributed in aggregated
pattern on Golab variety and there was no significant relationship between its parameters on
Golden delicious, in this way Z. mali was distributed randomly on two varieties too. Aggregated
spatial distribution of all species was determined by Morisita's coefficient and index of dispersion
on two varieties in most cases. Linear regression between mean density of phytophagous and pre-
daceous mites showed that the predator acts as density independent. Apple varieties have no effect
on population density of studied mites but make an effect on spatial distribution of them to some
extents.

Key words: Population density, Spatial distribution, Tetranychus turkestani, Zetzellia mali, Tydeus longise-
tosus, Maragheh
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