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Effects of landscape pattern of XinJiang Irtysh river riparian forest on the

damage of poplar herbivores insect

SUN Jianlong, TIAN Chengming, KANG Fengfeng* , WANG Binli
Forestry College of Beijing Forestry University, Beijing 100083, China

Abstract; Researching the relationship between forest landscape pattern and the damage caused by herbivorous insects
provides an important theoretical basis for constructing landscape ecological security pattern and realizing ecological
regulation of pests. A field survey was carried out to obtain the data on damage caused by herbivorous insects in the Irtysh
river riparian forest, and landscape index was extracted based on remote sensing data. This study analyzed the effects of
forest landscape pattern and landscape characteristics of forest land, farmland, grassland and wasteland on the damage
caused by two kinds of herbivorous insects, at the level of landscape and landscape type respectively with Linear Mixed-
Effects Models. The results showed that landscape fragmentation was the key factor which compounded the damage caused by
two herbivorous insects in the Irtysh river riparian forests, but the responses of leaf chewers and leaf miner to the landscape
pattern were not completely consistent. At the landscape level, the damage caused by leaf chewers was significantly
positively correlated with landscape richness and landscape connectivity, while the damage caused by leaf miner was
significantly negatively correlated with mean patch area. At the level of landscape type, the damage caused by herbivorous
insects in the Irtysh river riparian forest was positively correlated with the number of patches in the forest. The increase of

cultivated land area led to the increase of population density of leaf miners. The landscape cohesion index of wasteland and
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the average patch fractal dimension of grassland were significantly positively correlated with the rate of damage caused by
leaf chewers. Therefore, when optimizing the landscape pattern, making a reasonable landscape composition and reducing
landscape fragmentation can help maintain a balance between economic development and ecological protection and promote

the sustainable development of forests.

Key Words: Irtysh river;landscape pattern; fragmentation ; Ecological security ;herbivores insects
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Fig.1 Distribution of sampling sites in the research area
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Fig.2 Data distribution characteristics of damage of herbivorous insects in Irtysh river riparian forest
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Table 2 Linear mixed effect model of landscape index and damage of herbivorous insect at landscape level

o TR e
il R A Leaf-eating rate Density of leaf miners
Variable RS ZHiES
HRHE Intercept -8.76 0.03* -23.82 -8.94 0.76 72.97
NG SR EE(TE) -1.0x107° 0.39 -8.6x107° 0.31
S P RES T FHFE K ( AREA_MN) -0.34 0.02* -1.59 0.01"
I BEH S AE R (FRAC_MN) 2.49 0.27 8.04 0.63
SEULEETE 145 % ( COHESION ) 0.06 0.00** 0.03 0.81
S LSS $(SHDI) 0.33 0.01* -0.62 0.52

* * . P<0.01; * ;P<0.05
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Table 3 Linear mixed effect model of landscape index and Leaf—eating rate at landscape type level

i R B Leaf-eating rate AlCe
Model variable FHAETHA Estimate P
Modell Ps:] -7.23
e -2.24 0.12
NG EKE(TE) -1.67x107 0.32
BEHLISARY T CA) 5.73%x107° 0.6
BEHEEL(NP) 7.31x1073 0.00 **
S HBEH s YR (FRAC_MN) 1.54 0.16
SWEE R S48 40 ( COHESION) 6.98x1073 0.32
Model2 b 7.87
U -0.14 0.91
BEPLIS R ST CA) -5.86x1073 0.63
Brbe B4 (NP) -0.01 0.58
SEHBEHL S e (FRAC_MN) 0.11 0.92
FOULEER J146 %0 ( COHESION) 3.37x107? 0.73
Model3 b -22.99
U -1.92 0.18
BEH R AL (CA) -0.01 0.08
BEHLEAL(NP) -3.43x1073 0.2
SEHBEYLS e (FRAC_MN) -0.28 0.45
FULEE TR 1154 ( COHESION) 0.02 0.04"
Model4 T b -22.99
R 1.94 0.09
BEHL R S H AR CA) 5.03x107* 0.96
BB EEL(NP) 4.89x107 0.98
SEIBEHR 4 e K (FRAC_MN) -1.71 0.02"
LR TR 1155 ( COHESION) 1.13x1073 0.86

% . P<0.01; * . P<0.05
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Table 4 Linear mixed effect model of landscape index and population density of leaf miner on landscape type level

fei SRR W igk B 1T %5 B Density of leaf miners AlCe
Model variable ZEEITHE Estimate P
Model5 N 81.97
U -12.34 0.19
NG EKE (TE) -1.24x107* 0.25
BEPLIS R SR CA) -0.09 0.17
BEH S EL(NP) 0.04 0.01*
SEBBEHLS e (FRAC_MN) 3.13 0.65
FULEE TR 11544 ( COHESION) 0.11 0.01"
Model6 Eoimii) 40.04
U -2.73 0.64
BEHLR AR CA) 0.12 0.03*
BEHLHAL(NP) -0.04 0.60
SEHBEYLS e (FRAC_MN) 15.67 0.01"
FULEE TR 11554 ( COHESION) -0.15 0.00 **
Model7 B, 72.33
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H A TRk R 13 Density of leaf miners AlCe
Model variable g;&mﬂ—{ﬁ Estimate P
R 8.74 0.41
BEHR R B FL(CA) 0.01 0.67
BEH HE(NP) -0.03 0.07
T IBEY A A (FRAC_MN) -1.48 0.59
SOULEER J146 % ( COHESION) -0.06 0.52
Model8 S 71.99
(i -1.53 0.83
BEHSE A AT AL CA) -0.13 0.11
B S A (NP) 0.02 0.33
B BEH S e (FRAC_MN) -2.7 0.59
SOWLEESR T4 40 ( COHESION) 0.06 0.15

%, P<0.01; * . P<0.05
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