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Impact of site condition and anthropogenic disturbance on Orthosia songi

Chen et Zhang population
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(1. Paulownia R & D Center of China Chinese Academy of Forestry Zhengzhou 450003 China;
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Abstract: In order to better understand the effects of site conditons stand features and anthropogenic
disturbance on population distribution and dynamic of Orthosia songi we carried out the studies in two
Eucommia ulmoides plantation bases under different planting modes and management stratigies located in
Lingbao City Henan China. A regression analysis was applied for analyzing the relationship between
0. songi larval density and site conditions and stand features in Eucommia orchard — system base in Yantuo
and Eucommia plantation base in Zhuangke respectively. A t —test was used to compare 0. songi larval
density in the same base and between the two bases investigated in May and in July respectively. Results
indicated that aspect value and elevation were consistently the most important predictor variable negatively
correlated with larval density in the two bases. Canopy cover was the most important variables among stand
features affecting larval density in Zhuangke base which was different compared to Yantuo base. There was
no significant difference of leaf area loss rate in Yantuo base between in July and in May ( F =1.005 P =
0.317) while the July’s leaf area loss rate in Yantuo was statistically significant lower compared to that of

the same time in Zhuangke base ( F =33.268 P <0.001) . It suggested the positive effect of ecological
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regulation approaches on controling 0. songi population density in Yantuo base. Our findings can be used to

determine those key areas for 0. songi monitoring and control as well as implementation of ecological

regulation techniques based on tending measures.
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Table 1 General information of Yantuo base and Zhuangke base

Base Yantuo base Zhuangke base
Time — to - build 1996 1998 1994
Total area 1000 hm’ 800 hm’
Planting density 450  /hm’ -1100 /hm’ 1500 /hm®> —4450 /hm’
Management objectives N
Anthropogenic disturbance . N N
1.2 ( Schuldt et al.  2010)
GPS ( G120BD)
. (FD200 ). . 5 -
(DQY -1) 7 3
(1987) 2014 5 7
( ~ ~ Do
2 o
3, =5 cm 5
N N o 3 1 1
30 -40 em
CI410
( CID Inc. Vancouver Washington State ( / )
USA) o (%)
1.3 o
2

Table 2 Distribution and details of Eucommia ulmoides Oliver plots in Zhuangke base

(m) () ) ( /hm’)

Plot Elevation Slop direction Slop Gradient Soil thickness Canopy cover Stand density
1 1531 10° 25 35 0.7 2667
2 1524 20° 20 50 0.9 2500
3 1454 30° 25 50 0.8 2000
4 1322 30° 10 100 0.8 4445
5 1291 45° 30 70 0.75 1667
6 1374 30° 12 80 0.7 2500
7 1304 30 50 0.95 4445
8 1296 15 80 0.6 2500
9 1240 10° 0 100 0.5 2500

10 1237 20° 12 100 0.75 2500
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3

Table 3 Distribution and details of Eucommia ulmoides Oliver plots in Yantuo base

(m) (%) (‘cm) ( /hm’)

Plot Elevation  Slop direction  Slop  Gradient  Soil thickness ~ Canopy cover Stand density
1 967 10° 15 80 0.3 720
2 1030 25° 15 40 0.4 1080
3 994 30° 17 100 0.4 960
4 986 10 100 0.2 960
5 988 18 100 0.2 900
6 956 25° 25 45 0.1 960
7 1016 30° 5 70 0.2 960
8 1072 35° 30 50 0.6 1080
9 1072 30° 31 50 0.6 1080
10 975 12 50 0.2 540
11 1036 10° 19 50 0.4 1080
12 1035 30° 30 100 0.5 840
13 986 10° 10 80 0.6 1080
14 955 30° 10 80 0.2 1080
15 893 10 50 0.1 540
16 970 ° 15 100 0.2 540
17 993 30 100 0.1 450
18 1013 25 80 0.3 540
19 990 30° 30 80 0.3 720
20 993 25° 25 80 0.1 1080
21 854 20° 5 70 0.3 960
22 864 40° 15 80 0.3 960
23 860 12 40 0.5 840
24 823 10 40 0.4 960
25 824 15 50 0.5 960
26 960 20 100 0.8 1080
27 963 15 40 0.6 1080
28 897 30° 15 100 0.6 540
29 1011 15 40 0.3 1080
30 915 30° 18 40 0.3 840
1.4 ( N N
. N N N N N ) - ( N N .
o NN 1. ) R3.1.1 random
2.3 o NN 1. 2. Forest ( 2013)
3 . 0° 0-
360° Asp= 1 -cos (2 ( Aspect o t

~30°) /3609 ( Asp) 5 7
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Fig. 2 Partial dependence for selected predictor variables for RF predictions larval density of Orthosia songi
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