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The effect of poplar stand density on the spatial distribution pattern of
pests and their natural enemiesin Karaj
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1. Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran, 2. Pests and Diseases
Department, Research Institute of Forests and Rangel ands, Tehran, Iran.
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Abstract

The effect of poplar stand density on the spatial distribution pattern of an aphid species,
Chaitophorus leucomelas Koch, adult and larvae of poplar flat-headed borer, Melanophila picta Pall.,
cicadellid leafhoppers, Rhytidodus spp., a cixiid planthopper, Hyalesthes mlokosiewiczi Signoret,
predacious ladybirds (Coccinellidag), common lacewing, Chrysoperla carnea (Stephens), aphid flies,
Leucopis spp., a parasitoid wasp, Adialytus salicaphis (Fitch) and spiders (Araneae) was investigated in
Alborz Research Complex of Karg during 2002-2003. Experimental treatments included four stand
dendties (333, 417, 498 and 833 treesha) of poplar-alfalfa agroforestry and poplar monoculture (833
treesha). Variance to mean ratio and Taylor’s power law were used for determining the spatia

distribution patterns of the mentioned arthropods. The results revealed that poplar stand density had
different influence on the spatial distribution pattern, index of digpersion (I) and the dope of regression
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(b) of arthropods, resulting from their biological and ecological traits. Likewise, the spatial distribution of
the natural enemies differed from their hosts, which probably resulted from their low population density,
dow growth rate and the high searching behavior of natural enemies compared to the pests.

Key words: agroforestry, plant density, spatial distribution, poplar, Karaj
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Table 1. Sample size in different sampling methods on poplar trees.

Sample D t-table RV n Sb m Sampling method
size

59.90 025 2.02 14.30 45 215 224  Collecting poplar leaves
14.96 0.25 2.09 10.01 21 099 214 Observation in the summer
18.86 025 257 18.89 5 0.21 049  Observationinthewinter
14.64 025 223 13.56 10 023 053 Branch shaking

m = mean rate of individuals in primary sampling, SD = Standard deviation, n = number of
sampling unites in primary sampling, RV = Relative variation, D = Maximum acceptable
variation
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Table 2. Determination of the spatial distribution pattern of Chaitophorus leucomelas and
Melanophila picta using Dispersion index and Taylor’s Power Law methods.

Spatial Spatial
Distribution  t-table | tc\ b Distribution ~ Z | Treatment  Species
Pattern Pattern
2.10 1955  1.39 32584 2226 Poplar
[%2]
T T s 8
0 2.10 222 14 0 32582 2283 833 £ T
g g € 5
v 200 5083 147 g 39579 27.65 498 s 3
o) o) O
o) o)
< 2.10 2647  1.40 < 37413 27.77 417
2.09 2019  1.46 407.33 2897 333
Uniform 2.35 17.80 0.83 Random -0.53 0.92 Poplar
i
- - - - - - - 833 §
C
Aggregated 4.30 7.33 1.34  Aggregated  25.76 7.75 498 -
3
Aggregated 278 1258 128 Aggregated  8.61  2.54 417 b
Random 2.78 0.28 0.98  Aggregated 4.53 1.72 333
- - - - Random 1.81 1.17 Poplar
8
Uniform 12.71 1783 078  Aggregated 3.11 1.30 833 e
«
- - - - Aggregated 3.08 1.41 498 %
5
- - - - Random 0.48 1.06 417 S
- - - - Random 1.32 1.21 333

Mel anophila picta

| = Dispersionindex, Z = Standard normal deviate, b = dope of regression line, t. = Calculated value of t
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g5 3 01 oldd w5 5 adls |y SaS|y asli e cp min s lajled & o
Loles e 537 slie oslis pd o o3 0 Jode 3 S shailen el s 0 pmases

éLJ_.&lA_::)_:HV_AZ)‘J_EAJQb):(’S‘JJ Q‘ﬁ:.xj -'\-’))‘u-.’.lj°)>k-°3y;:>:b



b w35 S a5 e slaaly (S13 b 0L 5 g Y¢

Nsine Ll 050 85 48 (3o S5 o) WYY (6 mslis ST Lalls e lajles
S sy lal a8 bl Slale (hgy 55 a3 Lajles g4 lS s
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MlS (S o ol &y o i3 s g g 23815 65 Sl o0l O i
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RS S 3y E e e B 53 35 e 0l b 5 il Ll e 4 o i
et iy LBl L 55 e 5 Slssrge Sl 5 50 3 sl Caenl
S o A 1 G s 5 oo ol slaassly 3,8

Chromaphis juglandicola Aphis gossypii Glover glaal i o5 S ngfi; C’L’
M. sanborni (Eriosoma lanigerum Hausm. (Diuraphis noxia (Mordvilko) (Kaltenbach)
Pemphigus (M. persicae Macrosiphumrosae (L.) Metopolophium dirhodum Walke (Gillette)
okal s Sitobion avenae (Fabricius) s Rhopalosiphum padi (L.) ¢opulitransversus Riley
(Royer & Edelson, 1991; Feng & Nowierski, 1992; »,ls sl G el slaanl bl
Schizaphisgraminum g4l gl » &5 @UL, 4l Asante et al., 1993; Boeve & Weiss, 1998)
Sl bl Sy o 3T nl i o 3ilee DL b Sl sld iz (Rond)
oS s é)—@ 4S sls OliS Cappuccino (1987) (slaasl .(Boeve & Weiss, 1998)
5 db g sl sty e s Sladl sl 3l Jlas o 31 Uroleucon nigrotubercul atum (Olive)
3 C.levcomelas mend w35 55, Glodudy o oS Ay o by 358 0 U Laey g
=55 6 A sile e 0L b s Helenius (1989) « S5 (6 51 ASL ardls 2
LaS coul 5 et SKl Gl CiS 4 Cd bl 2S5 R padi ad o Las
yls Cllas ol oot (slaasily

VYA=V/YY s Ca s slajlas 53 C. leucomelas ga i (B) Opw S, s ol

s Macrosiphum euphorbiae (Thomas) (glaacl (gl s ol aculoes p3lde 3l S &S s ) 3
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Table 3. Determination of spatial distribution pattern of Rhytidodus spp. and Hyalesthes mlokosiewiczi using dispersion index and Taylor’s Power Law methods.

i
2 Spatial .
X Distribution t-table _ qn_ b Spadal Distribwtion z 1 Treatment Species
> Pattern
Ny Pattern
< _ _ _ _ Aggregated 7139 1.93 Poplar
2 =9
> _ _ _ _ Random 0.75 1.08 833 g
v
S
Aggregated 4.30 23.20 1.37 Random 3.43 1.39 498 M
Uniform 430 8.70 0.08 Aggregated 1.69 118 417 W
Aggregated 4.30 6.14 1.40 Aggregated 3:32 1.38 333
- _ _ _ 7.38 1.93 Poplar
hel
- - _ _ o 3.27 1.37 833 o §
© = 3
- - _ _ o0 6.08 1.74 498 RS
[} S g
= s <
_ _ _ _ o 7.55 1.95 417 =3
<
7.51 1.95 333

I = Dispersion index, Z = Standard normal deviate, b = slope of regression line, t, = Calculated value of t.
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Table 4. Determination of spatial distribution pattern of coccinellids and Chrysoperla carnea using Dispersion index and Taylor’s Power Law methods.

S s e v Spatial
Spatial Distribution t-table _ ~L b Distribution Z 1 Treatment Species
Pattern
Pattern
Random 2.45 1.18 1.07 Aggregated 5.84 1.32 Poplar 8
Aggregated 257 2.63 1.31 Aggregated 3.48 1:19 833 M
_ _ _ _ Aggregated 5.45 1.28 498 o 8
= %
Uniform 2.36 28.62 0.10 Aggregated 5.56 1.30 417 m 0
Random 2.26 0.32 1.01 Random 1.87 1.09 333 % .M
B B _ _ 5.10 2.03 Poplar 5 m”
E
_ _ _ _ 3 8.27 2.86 833 z m
- Q
g = 8
_ _ _ _ o 3.65 1.70 498 g ¢}
° =
=]
~ ~ ~ ~ 2 529 2.07 417 b
< ;
5.67 2.17 333 )
- - - - o
Uniform 231 18.87 0.89 Random -0.60 0.97 Poplar S
Uniform 2.20 7.09 0.89 Random -0.23 0.99 833 m "
Aggregated 2.23 295 1.06 Aggregated 3.63 1.18 498 N
Random 223 0.68 0.97 Random 0.79 1.04 417 2 m
Uniform 257 27.08 0.94 Random -0.3 0.98 333 @

I =Dispersion index, Z = Standard normal deviate, b = slope of regression line, t, = Calculated value of't.
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Table 5. Determination of spatial distribution pattern of some natural enemies using Dispersion index and Taylor’s Power Law methods.

Y
K Spatial Distribution t~table |t L b Spatial Distribution z I Treatment Species
ES) Pattern Pattern
o - B B | Aggregated 3.55 1.19 Poplar "
> BY
= Uniform 4.30 8.73 0.94 Random -0.14 0.99 833 W o
A“ Uniform 2.31 32.89 0.93 Random -0.52 0.97 498 w W
2 Uniform 2.45 76.31 0.92 Random -0.37 0.98 417 Le
- Uniform 2.57 35.34 0.96 Random -0.23 0.99 333
_ _ _ _ Random -0.09 0.99 Poplar
n
~ B B _ Aggregated 9.19 1.53 833 i 3
2§
Uniform 2.45 49.43 0.93 Random -0.28 0.99 498 S S
Uniform 2.78 13.01 0.94 Random -0.17 0.99 417 M .m
_ _ _ _ Random -0.08 0.99 333 a
_ _ _ _ -0.04 0.99 Poplar
g Q
Random 3.18 0.47 1.02 0 0.13 1.01 833 w
Random 4.30 1.86 1.09 ..m 1.84 1.32 498 m
Random 4.30 1.79 1.14 < 0.93 1.15 417 =
& 021 096 333 <

I = Dispersion index, Z = Standard normal deviate, b = slope of regression line, t, = Calculated value of't.
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