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E#71l (121°41'34"~121°48'04" E, 37°11'50"~
37°1722" N) i F IR B R, -5 B IERE2E,
S AR, Lk B R R S PR, SR
15416.5 hm?*, 3% X352 W it il 2= K2 e, <
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Fig. 1 PBI curve group of Cephalcia kunyushanica
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Table 1 A list of PBI in each plot

RS TR EEREE = HUEER B T St fas HEERH
Plot No. Canopy cover/m PSI PBI Plot No. Canopy cover/m PSI PBI
1 4.66 85 90 62 6.27 45 30
2 2.18 0 10 63 7.06 65 50
3 4.15 75 90 64 5.16 67.5 50
60 3.44 6.25 10 121 4.10 35 50
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Table 2 The criteria for classification of each site factor item and category
iH (%= 2 H % 4K Category hierarchy
Item Code 1 ’ 3 4
i # Slope form X “F-H Flat [UT Concave ™ Convex 5 4 Composite
3 1] Slope exposure X, BHY% Sunny [ Semishaded B Semisunny BH3% Shaded
{7 Slope position X3 T3 AL Lower Hr AL Middle 3% 47 Upper
L3 Soil texture B i+ Loam b3+ Sandy loam b+ Sandy Hit Clay
W Elevation/m X5
Y ¥ Slope degree/° X6
+EJESE Soil depth/cm X7
JE§ 587 )7 )&% Humus depth/cm Xg

X T R BRI AS B (P4, Bl e R R
Iy iR 2E RMSE RiFHr; 55—, FIHARS g
BRI (20% FEASEHE ) %t el B i L A et ol
FERER— 7 o R AR A 1 AR RO T
#r, B& R F RMSE Ab, e A1 2E MAE
SMRFAXTIR2E TRE FPFHIHUL R 2% MPE 3 A~46%%,
i 7 TR Y LS O AT SRS R Ee A N

> @-0)
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Q-0
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> @-0)
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BITRRZE : RMSE =
PR MAE= =Y |0-0| @
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I%Wﬁﬂﬁ%%:TRE=2;§%;gngm% (5)
O
%ﬁﬁﬁ&%:Mﬁhmm%fﬁxmwe (6)

X, Q WIFRIEE, O NHAIUGITHE, 0N

A-ME, n HIHEFEARANE, p AR SHA
8, . NEFEKY a B 8
1.3 #HESH

B A LR e P Hh R BSR4 OGR4
ARFEE S B 2y 22081, IF AT Tukey ZH L
B, 2Z5TE 5% MK FBE. DL EERESE
SPSSv22.0 (£, IBM) H5Em.

BomAb)rik 1 BErT LIAb 3L . 3% . IR
JESE S R T, SURT AR ) A+
S 5T b A 5 M A ST M PR, B A PR B R B 3 X
FAS A B e WE T, s FA XA
AR e RS, b AR I Forstat 2.1 525,
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Wk PRI ATE, ST R, Wi B
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Table 3 The screening of key site factors

TR ek Wk TREE REUR R ot W1 Wer Ret I
PBI Elevation Slope degree Soil depth Humus depth Slope forms Slope exposure Slope position Soil texture
FJiF0 SS 2434.880 3244512 228.793 3510.292 900.440 461.781 200.188 6510.292
FfH F value 12.138 16.175 1.141 16.274 1.496 0.767 0.499 32.455
P{H F value <0.01 <0.01 0.288 <0.01 0.220 0.515 0.609 <0.01

F=27549 P<0.01




51

WSS, A ARFAFIARH RS mr L - 8 HUREE AT A 83

S R RN % W I UV L = vl | 5 R /5 4 175 W F
FIEAT gl o B 2A 3¢ B HU I35 BRI 3R AR 43
(<100 m) . FifEHEARS (100~200 m, 200~300
m) MEEHMKS (>300m) BIAEIEN . BF5E
VEEHROGT B i LM et e e REFR B g e, R ]
REBEAR R R 22 R % (F=27.258, P<
0.01) , HoHRBIEAK, HIEFEE L SRR
i, EFYMER 7176, BTINS, Rz
BN, Rarll st sm L4, fBESRE.
Kl 2B R, B LM i s S B2 AN [R] Y 3%
FEH N B E (F=6.775, P<0.01) . 2
AR B i LU e e R R R TR .

[ A. F=27.258, P<0.01 a

<100 100~200 200~300 >300
4K /m Elevation

a C. F=47.036, P<0.01
a

et b [ Hit
|- 85 s Soil texture

FEAE 0~25°6 [ P, B i LU it At JEE R BOTE 4%
I TJ0 I 25 (H R BUE S KT 26009
2 T (A B - 0 Ml o 1 5 P £ B o 91
W kgL L BRI 4 FERL. B
K 2C AIAT, RS BUTE A TG 1 AR bR sy
RAERRE (1273) , BT 19 LM ELH
RAERE (66.67F61.28) , HETINHK, Mk
b, STE] A2 B S R AR S A R WA
(F=47.036, P<0.01) . 2D /R, HIEFEEH
Wit S8R A o S PR R RS KT S G K (F=54.594,
P<0.01) ,

a a  B.F=6.775,P<0.01

ab

0~5 6~15 16~25 26~35 >35
W JE/(°) Slope degree

[ D. F=54.484, P<0.01 a
s0f
b

= 40
=9
3 ¢
o
pon
=0+

10f

0

<6 6~12 >12

JE5 4 52 S /em Humus depth

2 HEEHSXEIMETFHXER
Fig.2 The relationship between PBI and key site factors

2.3 EMHREEHAENETL

Ko RA I H & s — 2R EEZR0, B
DIAS53R 0. H3R 4 AT, BEMGHL ) RO RS S 4
BB AL M R A ) Oy R AR R A (1) .
y=15.270-7.920 x,,—6.969 x,,—5.849 x3 + 4.698 x,,—
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Table 4 Quantitative score of each site factor
i H %H B9 TH PlE TiH %H B THE PfE
Item Category Score T'value P value Item Category Score T value P value
“F-H Flat —7.920 —2.041 0.044 3+ Loam 28.000 5.921 <0.001
[“] Concave -6.969 —1.615 0.109 b#%E 1+ Sandy loam 25.585  5.400 <0.001
I Slope form(x,) 35 b Soil texture(x,) )
™1 Convex —5.849 —1.449 0.150 b+ Sandy 5.318 1.170  0.245
5 & Composite 0.000 it Clay 0.000
FH3% Sunny 4.698 0.868 0.387 ¥4 Elevation(xs) 0.042  3.484 <0.001
B3 Semishaded —2.145 —0.438 0.662 ¥ Slope degree(xg) —0.533 —4.022 <0.001
Y1\ Slope exposure(x,) 5
:PHIE Semisunny  1.850  0.351 0.726 +JZJEE Soil depth(x;) -0.139 —1.068 0.288
[F3 Shaded 0.000 JE§ 58 5 J2 )7 Humus depth(xg) 2.131  6.013 <0.001
I Lower 3.080 0.982 0.329
YA Slope position(x;) 1 Middle 2.096 —0.438 0.550 FHE Intercept 15270 4.697 <0.001
I Upper 0.000
x5 XEIMEAFHEUESS
Table 5 Quantitative score of key site factors
TiH #H 255 TIH PiE iH =25y TfH PlE
Item Category Score Tvalue P value Item Score Tvalue P value
Jt+ Loam 29914 6612  <0.001 44 Elevation(xs) 0.048  4.019  <0.001
iE+ Sandy loam 27236 6280  <0.001 i FE Slope degree(xg) -0.497  —3.898  <0.001
L35 b Soiltexture(xy)
-+ Sandy 7816  1.820 0.071 JEE5E 5 Z B Humusdepth(xg) 2.157 6.423  <0.001
Kt Clay 0.000 IE Intercept 5.187 5187  <0.001
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B R AR 3, W HE MR B, W
ST A TR R A SEBR o [RIRT, P R
R 432 0.823 1 0.730, HI7HRIR2E RMSE 4y
A& 6.832 1 7.091, R R AT, DL B
WG bR U B FH G S b PR R FH 43 57 b PR 7 T A
FREMPIA AT, Bk, 4 A& A1
FERH 5 B i LM et et e e EE R B0 Oy R AL REA
ARG EESR OO T TAER

WA TT AR y = 5.187 + 27.236 x4y + 29914 x4 +

®o6 EF—ER& LR RITE R ERERRLISER
Table 6 Fitting results of site factors-pest based index of

Cephalcia kunyushanica

P Fe bR Evaluation index

Pt
Model 5
R P R RMSE
D 0.907 <0.01 0.823 6.832
(2 0.854 <0.01 0.730 7.091
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8.681, MAE=5.610, TRE=0.12%, MPE=5.87%.
TRE %N, HIAIEAH, DI SE BRI ) s g 2O
RTTAGE ; MPE KWV S FAG A 2 94.34%.
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Table 7 Evaluation indicses of developed models for predicting PBI of Cephalcia kunyushanica
s S EE2R T 25 2% Fe 75 IEHf) s S EE2R TR 45 2% R/ IEH
No. True grade Predicted grade Correct or not No. True grade Predicted grade Correct or not
1 111 111 e 13 II I 2
2 [ I & 14 I [T =
3 \% v & 15 1l 1l =2
4 I I & 16 v v &
5 v v & 17 I\ v P
6 11 11 = 18 i1 i1 =2
7 \ \ & 19 il il &
8 I I P 20 v il &
9 I I & 21 \Y I\Y 2
10 v v & 22 \% \% &
11 \ \ P 23 v v &
12 I I P 24 I\ il &
NRTESH 87.50
R 0.705
RMSE 8.681
MAE 5.610
TRE/% 0.12
MPE/% 5.87
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L sob );:06%592?54696 1 . H ( Egki ) o " N
3 : Xof B LU DO ARSI &, B R AR R
| 7 S B 1 R 4, U i i
Sw . PSR IBESE, FL RSB HOAR o+, A2
%m . g JIEN-SEANER Y -1 SR L 1= W 8 R < 1L R el B % VA
: b 2% A 1 B (ELAR N 2 R A5 G N A B S5 8 y =
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Fig. 3 Predicted—Measured value of pest based index of
Cephalcia kunyushanica
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Evaluate the Pest Based Index of Cephalcia kunyushanica

HU Rui-rui"*, LIANG Jun'?, XIE Xian', CHE Ji—ming3, YUAN Xiao-wen®, ZHANG )(z'laé,f—yczc)]’3
(1. Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Laboratory of Forest Protection
of National Forestry and Grassland Administration, Beijing 100091, China; 2. Tianjin Institute of Plant Protection, Tianjin 300384,
China;
3. Kunyushan Forest Ecosystem Research Station, Yantai 264100, Shandong China)

Abstract: [Objective] To quantitatively evaluate the degree of potential damage of Cephalcia kunyushanica Xiao
and construct a evaluation system of pest based index (PBI) - site factors of C. kunyushanica. [Method] The pest
based index of each sample plot was found based on the PBI curve group graph of C. kunyushanica. The key site
factors were screened through correlation analysis, and the equations of PBI-all site factors and PBI-key site factors
of C. kunyushanica were established respectively by using the theory of quantification I . [Result] (1) Correlation
analysis showed that the elevation, gradient, humus depth and soil texture had extremely significant influence on pest
based index (P < 0.01), and their contributions to PBI increased in turn. (2) The multiple linear regression model of
all site factors, key site factors and pest based index reached the extremely significant level statistically (P < 0.01).
The determination coefficient (R*) was 0.823 and 0.730, respectively, indicating that the model had a good fitting
effect, and 4 key site factors could be used to replace all site factors as the independent variables of the equation.
(3) The pest basis index calculated by the model of key site factor was evaluated, and the result showed that the aver-
age estimation error (MPE) was 5.87%, indicating that the estimation accuracy could reach 94.13%. TRE values were
all close to 0, indicating that the model is reliable. [Conclusion] Pest based index - site factors evaluation system can
quantitatively evaluate the potential infection of C. kunyushanica, which can provide theoretical basis for optimum
planting and prevention of C. kunyushanica.

Keywords: Cephalcia kunyushanica; pest based index; site factor; Pinus densiflora pure forest
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