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Abstract; [Objective) This study aims at analyzing damage characteristics of Batocera lineolata in eu-
calypti plantations of Chongqing to provide reference for effective control of pest population. [Method]

Field investigations were conducted from July to September, 2017 at 102 locations of eucalypti plantations
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in 19 counties of Chongqing and the basic conditions for damage of B. lineolata were analyzed. The critical
factors influencing the damage differences of B. lineolata in different plantations were also studied by the
principal component analysis (PCA). [Result] The damage caused by B. lineolata varied considerably in
eucalypti plantations at all sampling points. In lightly, moderately and heavily infested plantations,3. 4%,
15. 8% and 55. 3% trees were infested with the average infestation of 40. 2% in the level of heavy damage.
The larvae mainly infested eucalypti trunks below 1.0 m and 1. 1—2. 0 m. In heavily infested plantations,
the yearly effective notch groove showed a significant correlation with the ineffective one (P<C0. 05). The
number of ineffective notch groove below 1.0 m and 1. 1—2. 0 m was higher than that 2. 1—3.0 m and a-
bove 3.1 m for all damage levels,and significant differences were found in heavy degree (P<C0. 05). The in-
dividual number of larvae was significantly higher in trunks below 1. 0 m than those above 3.1 m (P<C
0. 05). For same height of trunk, there was no significant differences between slight and moderate damages
(P>0.05) ,while the numbers of larvae in heavy damage were significantly greater than in slight and mod-
erate damages (P<C0. 05). The regression analysis indicated that cubic function models were more suitable
for the correlation between damage rate and population density of larvae in sampling plantations with slight
and moderate damages without significant differences in most cases (P>>0. 05). For the sampling planta-
tions with heavy and total damages, power function models were more suitable for the correlation in the to-
tal height or below 1. 0 m. In contrast, cubic function models were more suitable for the correlation in other
heights of trunks,and most models varied greatly in regression correlation (P<C0. 05). The effects of sever-
al environmental factors on damage rate and population density of larvae varied among all eucalypti planta-
tions,and there were very significant effects in forest type and eucalypti variety (P<C0. 01). Forest type and
eucalypti variety were the largest environmental factors affecting damage degree in different plantations.
The principal component analysis (PCA) showed that greater difference existed in damage degree and envi-
ronmental factors among different plantations and damage levels. Comprehensive values of principal compo-
nents suggested that the similarity of habitat conditions and damage characteristics was the highest in the
sampling plantations with no damage or slight damage, while significant difference was found in those with
moderate damage and heavy damage. The areas with high risk included Tongliang,Bishan,Fengdu, Yubei,
Dianjiang , Changshou and Yongchuan. [Conclusion) The damage of B. lineolata in the sampling eucalypti
plantations of Chongqing reached heavy damage that can cause disasters. The correlation between damage
rates and population density in different plantations can be described by power function or cubic function
models,and forest type and eucalypti variety have key effects on the difference of damage rates and popula-
tion density among sampling points.
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Table 1 Basic statistics of eucalypti Batocera lincolata in different sample points in Chongqing,2017
VAT 15, 9 5 ) ) AT PR B % R/ F
Sliﬁmgﬁjnt EiRY . b ELA 2 L ﬁ&/m @f:ﬁr%f Pcriﬁjgi? t?’ccs f%agrjfg%:
number Date County and town Altitude sampling trees with insects degree

1 07-31 FN X 1 B #5138 Zhongshanlu town, YC 345 45 66. 7 HD
2 07-31 AN X = # 4 Sanjiao town, YC 319 70 44.3 HD
3 08-01 A XA B4 Songgai town, YC 270 70 81.4 HD
4 08-01 I X 4 o4 Jinlong town, YC 360 41 75.6 HD
5 08-01 AKX 4 Je48 Jinlong town, YC 419 70 17.1 MD
6 08-01 A X A 45 48 Hegeng town, YC 340 65 56.9 HD
7 08-02 KL X B 8 Shuangliu town DZ 436 51 39. 2 HD
8 08-02 K X Wi # Shuangliu town, DZ 381 31 19. 4 MD
9 08-02 K2 X 58 Tonggiao town,DZ 376 35 51.4 HD
10 08-03 3 B X [~ X4 Renyi town,RC 395 70 12.9 MD
11 08-03 7 B X iy B 81 Guchang town,RC 400 70 28.6 HD
12 08-03 7 B X 7 B 41 Guchang town,RC 411 70 57.1 HD
13 08-04 2 B X i Guangshun town, RC 478 59 33.9 HD
14 08-04 7% B X #% 44 Panlong town,RC 388 70 60.0 HD
15 08-04 % B X # Jz 48 Panlong town,RC 166 58 62.1 HD
16 08-06 BEIL X L Y54 Qitang town, BS 359 66 47.0 HD
17 08-06 BE L X )\ Y54 Batang town, BS 324 30 77.8 HD
18 08-07 1 XA AT Guilin town, TN 271 35 22.9 HD
19 08-07 1 g X AE i Zitong town, TN 340 47 23.4 HD
20 08-07 1 g X FE T A7 Zitong town, TN 341 105 0.0 N
21 08-07 T FF X H %48 Tianjia town, TN 297 80 1.3 SD
22 08-07 W X R AR AT Chenglin town, TN 324 35 8.6 SD
23 08-08 i 4% X 4k 41 Weixin town, TL 235 35 54.3 HD
24 08-08 A G X 4 45 Weixin town, TL 235 70 52.9 HD
25 08-08 A G DX 4 i 4 Weixin town, TL 276 45 31.1 HD
26 08-08 4 38 X /> =4 Shaoyun town, TL 280 35 20.0 MD
27 08-08 i Bk X /> 45 Shaoyun town, TL 281 70 0.0 N
28 08-08 4 2 X /> 7 48 Shaoyun town, TL 304 30 53.6 HD
29 08-08 i 2 IX K F-48 Taiping town, TL 304 90 1.1 SD
30 08-08 Hi % IX K SF-48 Taiping town, TL 304 30 66. 7 HD
31 08-09 A NX = T#518 Yunmen town, HC 244 53 60. 4 HD
32 08-09 AN IX B Qiantang town, HC 140 35 60.0 HD
33 08-09 A N IX 4 4 Qiantang town, HC 239 56 58.9 HD
34 08-10 BE X K % #5318 Dalu town, BS 321 30 50.0 HD
35 08-10 BE L XK B 7  Dalu town, BS 376 70 64.3 HD
36 08-10 BE |1 X BE I 77 3 Bicheng town,BS 337 58 48.3 HD
37 08-10 BE) X 75 518 Qinggang town,BS 340 61 60. 7 HD
38 08-10 BE ] X K244 Daxing town,BS 359 35 94. 3 HD
39 08-11 JUJE B X 76 5 48 Xipeng town,JL 283 35 34.3 HD
40 08-11 JUJE B X 74 8248 Xipeng town, JL 284 35 31.4 HD
41 08-11 JUJE 3 X P4 5241 Xipeng town,JL 220 70 38.6 HD
42 08-11 JU e B X 4 i 3% 48 Tongguanyi town, JLL 197 35 17.1 MD
43 08-11 e B X4 5% 485 Tongguanyi town, JLL 250 47 36.2 HD
44 08-11 JuE 3 X 4 KA Jinfeng town. JL 291 55 58. 2 HD
45 08-14 VT X {3 J84H Degan town, ]] 243 70 47.1 HD
46 08-14 VLHE X R FESE Wutan town,J] 517 30 22.2 HD
47 08-14 VL X S WS Wutan town, ] 495 70 1.4 SD
48 08-14 VEHE X S HESE Wutan town, JJ 467 35 42.9 HD
49 08-15 VL X B i 4 Jiasi town, JJ 282 35 25.7 HD
50 08-15 VI X B9 i 4H Jiasi town,J] 293 30 0.0 N
51 08-16 b X 3% B4 Luozi town, YB 252 44 25.0 HD
52 08-16 WAL X £ K5 Wangjia town, YB 394 100 30.0 HD
53 08-16 b X il #48 Gulu town. YB 503 44 77.3 HD
54 08-17 ELpg X — S 4 1 Yipin town, BN 417 99 47.5 HD
55 08-17 MR X — & f7iE Yipin town, BN 383 35 0.0 N
56 08-17 VR X % 3 48 Anlan town, BN 464 30 14.8 MD
57 08-17 [ 75 X 7 ¥ #i718 Nanpeng town, BN 447 22 13.6 MD
58 08-17 E g X 1 % 118 Nanpeng town, BN 517 95 1.1 SD
59 08-18 ™) X ¥ 3 A5 1 Nancheng town, NC 625 73 26.0 HD
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60 08-19 JbA% X 8 VT4 Chengjiang town, BB 142 51 66.7 HD
61 08-19 FEVT X WP lg 4 Zhongfeng town, QJ 492 61 70.5 HD
62 08-21 FEVT. X 7K 4 Yongxin town, QJ 407 30 0.0 N

63 08-21 VL IX W B A5 iE Gunan town, QJ 370 70 81.4 HD
64 08-21 BVLIX H # f1iE Gunan town, QJ 388 70 60.0 HD
65 08-21 FEVTIX K #i4 Yongxin town, QJ 364 42 7.1 SD
66 08-21 FEVT X = JT.#5i8 Sanjiang town.QJ 386 79 0.0 N

67 08-22 VT X7k 48 Ganshui town, QJ 531 50 0.0 N

68 08-22 VT X /K 5 Ganshui town, QJ 538 37 0.0 N

69 08-22 VLXK 45 Ganshui town. QJ 362 47 85.1 HD
70 08-22 FVT X ZE W4 Zhuantang town, QJ 387 39 0.0 N

71 08-22 FEVT X ZE 554 Zhuantang town, QJ 338 34 0.0 N

72 08-22 FEVT X H %4 Xinsheng town, QJ 311 30 0.0 N

73 08-23 K 7 X 4 B8 Hexin town,CS 391 70 18.6 MD
74 08-23 K 7 X XU #5718 Fengcheng town,CS 299 46 69. 6 HD
75 08-23 K #F X R 51 Fengcheng town,CS 330 70 54.3 HD
76 08-23 K75 X P S5 1 Duzhou town, CS 460 41 51.2 HD
77 08-23 K7 X 3 )4 Shuanglong town, CS 473 34 14.7 MD
78 08-23 T X 5 # Chengxi town, D] 427 68 89.7 HD
79 08-24 HYT X A 44 Yantai town,DJ 392 70 51.4 HD
80 08-24 T X A4 Taiping town, DJ 451 54 35.2 HD
81 08-24 T X K P41 Taiping town, D] 410 48 41,7 HD
82 08-24 VT X 85 704 Huangsha town, D] 466 44 70.5 HD
83 08-24 YT X # 7P 44 Huangsha town, D] 440 47 57.4 HD
84 08-25 Wb X IT AL 518 Jiangbei town, FL 276 50 34.0 HD
85 08-25 Wb X YT AL #538 Jiangbei town, FL 530 41 85.4 HD
86 08-25 Wik XL AL f5 i Jiangbei town, FL 343 46 65. 2 HD
87 08-25 5B X # 7 44 Linshi town, FL 649 35 37.1 HD
88 08-25 T B X e 5 4538 Longgiao town. FL 356 30 92.9 HD
89 08-26 YT X KA1 £ Dashi town, D] 415 30 71.4 HD
90 08-26 FHE AL 3548 Shetan town, FD 351 35 62.9 HD
91 08-26 F# L4174 Shetan town, FD 333 35 17.1 MD
92 08-26 FH#8 B 413544 Shetan town, FD 390 35 60. 0 HD
93 08-26 FHR B AR 4 4 Baohe town, FD 349 35 31.4 HD
94 08-26 FHR B AR 4 4 Baohe town,FD 493 70 84.3 HD
95 08-26 FHBE = JC4 Sanyuan town,FD 435 35 45.7 HD
96 08-26 FHE =JC44H Sanyuan town, FD 327 35 91.4 HD
97 08-26 FHHE = JC44H Sanyuan town, FD 620 84 13.1 MD
98 08-30 MR B K £ Dahe town, WX 308 35 14. 3 MD
99 08-30 AR H 57 )48 Ningchang town, WX 422 35 0.0 N

100 08-30 AEE B H K £ Zhonggang town, WX 270 35 0.0 N

101 08-30 ME B |5 Shanghuang town, WX 898 70 12.9 MD
102 09-02 25 B XA~ LA Renyi town, RC 395 35 97.1 HD

{E:1. HD.MD.SD #1 N MR EEfaFH P EAE REGEMELGEE. 2. BB.BN.BS.CS,DJ.DZ.FD,FL HC,JJ.JL.NC.QJ .RC,
TL.TN.WX.,YB #l YC 433 4C UM X\ g I BE 1 X R XYL X R R XL 8B i B X3 I X VL X LR 3 X R I
XOEEVLIX R B X VR XK R XL AR R B A XA X, A

Notes: 1. HD,MD,SD and N represent heavy damage,moderate damage, slight damage and no damage, respectively. 2. BB,BN,BS,CS,D]J,

DZ,FD,FL,HC,JJ,JL,NC,QJ,RC, TL, TN, WX, YB and YC represent counties Beibei, Banan, Bishan, Changshou, Dianjiang, Da-

zu, Fengdu, Fuling, Hechuan, Jiangjin, Jiulongpo, Nanchuan, Qijiang , Rongchang, Tongliang, Tongnan, Wuxi, Yubei and Yongchuan,

respectively. The same below.
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Yy Yy

[ ] &5 County boundary

Bl E M = R A8 o A

Fig. 1 Distribution of damage of eucalypti Batocera lineolata in Chongqing
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M2 2 I KW = BE R AR B P R
FERZERFSBIN 3. 4% .15, 8% F1 55. 3% ,
foFE R ERTREMDERGEP<0.05),.8ES
b ] 2% SR B3 (P=>0. 05) 5 fif A 18 28 B 5
R 2 58 R A 3 1 32 MR RO A Ry 40. 200, 16

W PR = B R 2R 38 B 8 e Bk K b
HE. HIER 2 38 AT A, 52 5 bk FAE 25 MR RORE Y AR
FREERK N REGE>EEGE > PEGE; A
[F] i T A B T O A R Y T AR L U A AR RO N A 1
ZERARNRE(P>0.05),

R2 ERBRMERRFBERRL

Table 2 Basic situation of damage of eucalypti Batocera lineolata in Chongqing

f%fj?% 38 /m Treeugrjléiﬁj%i er Trﬁi?{—g@?ji/lcenrl at ﬂ;%%%{/% Damag:rr;m x
({Cgl’(t‘gc Altitude sampring zéinpt b"CﬁST(thht ( Mcagﬂfjialuc Cocfficir?tkii%iriation
JCf& % No damage 376.0+£23.7 a 46.7+6.5 a 13.940.7 a 0 0
% 3 i3 Slight damage 383.5+40.0 a 68.74+10.2 a 13.6+1.0 a 3.4+0.4 a 100. 7
1 15 % Moderate damage 431.2+48.4 a 47.5%5.9 a 13.1%£0.9 a 15.8£0.7 a 16.0
¥ 59 Heavy damage 362.3+£12.1 a 50.84+2.0 a 14.1£0.5 a 55.3+2.4b 35.9
{8 Mean 374.1411.1 50.9+1.9 13.940.4 40,2+2.8 50.9

VE ) 810 5 A R /N % 2 5 8 3 (P<<0. 05)

Note: Different lowercase letters represent significant differences (P<Z0.05).

2.1.2 m=mRF Al ko FE YL
B CF7 di: L Hll 2% LD 0 G 3550 220 o e R R 220 9 50
FHICHE S M 7« 7052 B R o B A T, 3 9 b 2
BRI TG B A e (P>0. 05) (B HEFLET
FEAE b B AH e PE (P<C0. 05) JAH X R 8 R0, 619,
TCe SR R — 4 e DX 8] T A [R] e 35 A% B (] 340 2 W]
— G E R T R R X R P, 7 BEK AR Y AR AR
P20 REECE BT W W R A A (B 3) . R
M EEEEN 2B SN 2.0 m LT,
HEEEAESXESAYEL, FR—R&HX

b, EEEEMNZME R ES THPERLE (P
0.05), HpE S EfAENEZSF AR E (P>
0.05), TEERPEAEE T AR o X 0] B 20l 5 22
FAREP>0.05) ;P EEF T ME 1.0 m DL
TZIMEHEERT 2.1 m DL B4 X[\ (P<0.05),
H1LOmUTFS1.1~2.0m@XRRNEEP>
0.05) s FEEHEBEETF.LLOm M TFMIL 1~2.0 m %
FE R 8 B R T Al X [R] (P <20, 05) , HLPH & [A] 2
BAREFE(P>0.05) (% 3),

R3 FRCEEEERMTEETEZRAFHKRIZIEH

Table 3 Comparison of notch groove density of eucalypti Batocera lineolata among different damage

degrees and trunk heights

f& R

R H4 Z %0 Numbers of notch groove per tree

Damage degree <1.0m 1.1~2.0m 2.1~3.0m >3.1m
52 % 1% Slight damage 0.558+0.212 bA 0.340+0. 223 abA 0.02040. 015 abA 0.007+0.007 abA
1 3 15 % Moderate damage 0.84540.198 bA 0.24540.173 bcAB  0.015+0.013 beBC 0. 00040. 000 beBC

i f5 % Heavy damage 2.116+0.199 aA

2.11640. 199 aA 0.60940.110 aB 0.428+0.114 aB

T« [ 50 B0l e bn A [ /NG 5 8 R AT 8O Jm b A T/ RS 5 B R 22 53 3% (P<<0. 05) . & 4 [l

Note: Different lowercase letters in same column or capital letters in same row represent significant differences (P<C0. 05). The same for

Table 4.

M 4 AT LUE . TR R R — e H R T AR
B R DX [R] i 2 ] — A 8 X R R R R R R, =
BER A 2 AR R 1 o 00 9% B R R0 R 80 A I 1 1Y
FAEPEAR L . [F)— 5 55 1 B N WA e X ] g e
2% B RS L 1) >, 1.0 m DL B
EFEHREET 2.1~3.0m M 3. 1mllF(P<
0.05) s Ak, i BEfEE 1.0 m LR FI 1. 1~2. 0 m [
WEREEFEP<0.05); HEMEE 1.Om LT,
1.1~2.0 m Ml 2. 1~3.0 m [A ¥ & 7 B EFEP<
0.05), [F]—# e AS [ A5 55 12 B R 1 He 109 B34 oy

L E B E R TREMN D EGE(P<0.05), &
JE R o B G R) 25 AN B 3 (P>0..05),

XPNE G AR L A e ERE T2 ERES
AN R4 e DX 0] H %85 B 3E AT R DG PR 4 A 25 R DL R
5. HRSTWUALR . BRREGLETZEKRRES
1.1~2.0 m Ht %5 B 35 48 % AH ¢ (P<<0. 05) 4,
oAt A B R v B2 A A5 T 2 R R S N R R R X
[i) BT R ) o2 M I A O (P>>0. 05) ; fE
JE e B 06 T RR AT 32 E bR 5 OR [R R e X ]
CELFE B ) HL %% B 2 4 38 2 M AH OC (P <C0. 05
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T PR BCE = R R BT R UK R BT OR [] fE o R
KA 5T S RECE RAEAEW] WO TR . 7 5% B A
P RE £ E AT LR SRR AT DA e AT R Y
FRLHEME 1.1~2.0 m & 8 3F(P<<0. 0D 4,

HAb 425 58 .35 (P>>0. 05) ; T 76 5 B M i fa
KT BRTEEEEMS =3 1 mHHXARR
% (P>0.05) 4k, HAth 7 09 3¢ R H i 2 (P <
0.01), Horpr<C1. 0 m LG B AT HH % oR B50R 2 AT
] F OC HAth  BE R AT IR BOC R

R4 FREERERMTFESETaZRRAFMNHEORE

Table 4 Comparison of individual numbers per tree of eucalypti Batocera lineolata among different

damage degrees and trunk heights

fi 3

BRI 0 % % Individual numbers per tree

Damage degree <1.0m

1.1~2.0m 2.1~3.0m =3.1m

0.533£0.472 bA
0.888£0.239 bA
3.42340. 274 aA

52 f5 % Slight damage
i G % Moderate damage
¥ {5 Heavy damage

0.065%0.038 bBA 0.008£0.007 bCB
0.13220.043 bB 0.0282£0.017 bCB
1.86140. 225 aB 0.735%+0.105 aC

0.00240.001 bCB
0.0022£0.002 bC
0.415=0.121 aC

£S5 TRARERETZHAGZEREY ERAEMNSREAROFE COMMBEXERETSHT

Table 5 Correlation and regression analysis under different damage degrees between damage rates (Y) and individual
numbers (X) of larval Batocera lineolata at different tree heights of eucalypti
i L W /m Lin%ur‘ictiﬁlriion [8] )9 43 ¥ Regression analysis
Damage degree Trunk height
rmage degree runi heig R P [A1J9 )57 ¢ Regression equation R? P
<1.0 —0.522 =>0.05 — — —
1.1~2.0 0.951 <C0. 05 Y=1.267—17.908X+501.634X*—1 143.791X° 1. 000 <20.01
LA [i° L
%Efif 2.1~3.0 0. 399 =>0.05 — — —
Slight damage
=3.1 —0.478 =>0.05 — — —
B Total 0. 850 =>0.05 — — —
<1.0 0. 338 =>0.05 — — —
1.1~2.0 0.520 <C0. 05 Y=15.158—80.295X+864.255X>—1 876.649X* 0.780 <20.01
e E - o _ o
Moderate damage 2.1~3.0 0. 037 0. 05
=3.1 0.311 =>0.05 — — —
S JE Total 0. 489 =>0.05 — — —
<1.0 0. 644 <C0.01 Y=36.455X0 % 0.397 <20.01
1.1~2.0 0.597 <C0.01 Y=40.454-+8. 636 X+1.562X>—0. 444 X° 0.274 <20.01
g g ‘
HEfE 2.1~3.0 0. 379 <C0.01 Y=46.467+1.308X+37.489X*—15.126X* 0.279 <20.01
Heavy damage
>3.1 0.314 =>0.05 — — >0.05
BB Total 0.603 <0.01 Y=33.722X" %% 0.397 <C0.01
<1.0 0.762 <C0.01 Y =24, 833X0-68 0.746 <0.01
1.1~2.0 0.745 <C0.01 Y=21.293+39.301X—11.561X?+1.15X? 0.491 <0.01
=}
R 2.1~3.0 0.629 <20.01 Y=31.277+57.288X—17.985X?—0. 043X? 0.353 <20.01
Total damage
=3.1 0. 486 <C0.01 Y=235.382+303. 768X —925. 966 X>+794,847X°® 0.214 <C0.01
BB Total 0. 790 <0.01 Y=19. 144 X°-6! 0.629 <0.01

TR RS AR B R v B AE IC RRBE . R BEE 4 R T e B DX DI RS SR IR R T e AR

Note:Data of total damage is from the sum of slight,moderate and heavy damages. Data of total height is the sum of four height intervals of

tree trunk,i. e. the whole tree trunk.

2.2 BMaMRFBEEREERNER

2.2.1 EZRBEEHELSKEALE T4 XK

6 KAz EARFAM M OB E (HERALED 2 R
FREE S B I 6 A IR BT I 18] 1 A DG M e B 25 3L .
HI 3R 6 AT, A2 5 R % 5 ol 10 9% B A o 35 A G (P<<
0. 01) , ¥ # 4 32 B bk 43 2 BRI RN AR N & 3 KT A B0
e i R (P <0, 01) 5 1fif 32 35 bk %7 M 12 i % 5%
W) (P<Z0. 05), B %% BE 52 #c 4 i A 09 b 35 52

(P<C0.05), 7€ 5% K 2 (8], bR o 2 B 5 4 B il
B HIOC(P<C0. 05), 5 bk 4 & 5 AT A Bk B 3
A (P<C0.01) . 53 4b, 32 F bR AF 0 0% 5 5 4K
O3 2 RUHURER B 5 P 14 A DG o0 AT (3R T R 2
R R NS o RSN S S U R TE o S
(P<C0.0D), 5 A4 MR 1 3% F A 56 (P<C0. 01) 552
R R 5 R A R TR R 3 IE A G (P <C0. 05) 5 I
H % B 5 R B A B3 A G (P<C0. 05),
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Table 6 Correlation analysis among damage parameters of Batocera lineolata and environmental factors
sk T % o o N NN o e 3k 351 b 1 R 1E
RN %E w7 VRT3 R T Mg 42 oy TR o el R A B
Indexes DR FT NT AL DBH PT VE
WLW

% FEHR#E DR 1
REOEEFT 0.859"* 1
PHAERENT 0. 007 0. 044 1
Wik AL —0.045 —0. 080 0.111 1
BT 42 DBH 0.204" 0.189 0.044 0.016 1
Mor2# PT 0.658"* 0.595" " 0.014 —0.235" 0.141 1
FEH i VE 0.172 0.206" —0.057 0.032 0. 049 0.225" 1
RN G E KA KRB WLW 0.321** 0.291** 0.132 —0.159 —0.034 0.391" " —0.059 1

:1. DR\FTNT, AL ,DBH .PT.VE\WLW 43 {8 3 52 F bk 4 | du 1% 2 CHEZEFLHO I8 2 AR B0 IR A T I A% bR 43 288 80 A 0 R
MRANSEF AT AL, R 7HE 9. 2.« Fl» * J3H481E 0. 05 0. 01 AKF L 2FEE, RTF.,

Note:1. DR,FT,NT,AL,DBH,PT,VE and WLW represent percentage of trees with insects, total numbers of individual (numbers of frass

holes) ,sampling number of tree,altitude,diameter at breast height, variety of eucalypti, plantation types,numbers of wood damaged

by longicorn beetle and folded by wind,respectively. The same for Table 7 and Table 9. 2. * and * % represent significant differ-

ences at the 0. 05 and 0. 01 significant levels,respectively. The same for Table 7.

x7T ZERENMBOZESHKSSRB R HMAHEXHE
Table 7 Correlation between damage parameters of Batocera lineolata and plantation type or variety of eucalypti
=L 7 FE# F R 2 Pk TR A BT o I 0 2% 4 Ak b N SESUR N
Indexes EUG EGU EE EP VP RP
ZFERR K DR —0.158 —0.039 0.216" —0.612" " —0. 040 0.565" "
WO FT —0.201" 0.059 0.192 —0.592" " 0.029 0,484 "

11 :EUG.EGU EE.EP. VP fil RP 43 QR E ke B R 2 ik IR Ak | A= 25 22 U AR AR I 285 2 Al MRORIT 20 B 5L AR
Note: EUG.EGU.EE.EP., VP and RP represent E. urophylla X E. grandis.E. grandis X E. urophylla.and mixed-growing variety of euca-

lypti, ecological plantations,four-side greening plantations and highway landscape plantations, respectively.

2.2.2 ¥k EnmnRAFATEFB LN EIRS
5 %'Jﬁﬁm[ﬁlﬂ‘ﬁ" YRR AR it b 5l AL R 5 A
T HEAT FE L3 43 A IS BRI 1 A A B L PR R
2 FEAEERIES B 6 D5 FAE R F 5
S p AR &, 45 B nl 1, KMO (kaiser-meyer-olkin) B
FEJEAEE R 0. 70, Bartlett BRIE K 56 8 % <<0. 01

x8

(x*=1205. 28, P=0.000), 4 B | F 1X 26 [A] -5~ 0] L
TEMSr M. iR 8 Al AT B B AT 3
A FR oy RE5 22 TUIAR D 63. 26006, YW — 4 3
ISE R SR N R AR GREN 8 N CPN  =  2
AR IR IR R BT A R K L R AR
=9 PR,

HMENEZRRFREERNEEREIRIHFERRATETHE

Table 8 Eigenvalue and variance contribution of principal components in different influential factors of damage difference

caused by eucalypti Batocera lineolata at different sampling points

5% FRAEAR FETE/ % ST TR/ %
Principal component FEigenvalues Variance contribution Cumulative variance contribution
1 2.749 34. 366 34. 366
2 1.195 14. 941 49. 307
3 1.116 13.953 63. 260
R RMENZHXGBEERNTIESHRAERFHNERS EESENERF
Table 9 Comprehensive values and rank of principal components of main damage parameters and environmental

factors affecting damage caused by eucalypti Batocera lineolata among different sampling points

T g 1 T 2 EFE GA Y

Index Principal component 1 Principal component 2 Principal component 3 Comprehensive values Rank
ZERRE DR 0.182 0.591 — 0.103 0.215 4
B O%E FT 0.515 — 0.042 — 0.041 0.261 3
P AR NT 0.146 0.277 0.053 0.156 7
Wik AL — 0. 156 0.553 0.505 0. 157 6
T g2 DBH 0.028 —0.167 0.825 0.158 5
MAHIPT 0.529 0.086 0.008 0.309 2
Fe B i Fh VE 0.527 0.123 0.029 0.322 1
RN G E R AR B WLW 0.313 — 0. 466 0.217 0.108 8
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The symbol represents the number of survey points in different counties,as in Table 1. Green,purple and red

,‘T’,- L 96607‘8

represent the sampling points of no damage and slight damage,moderate damage,and heavy damage, respectively

Kl 2 BT R = BE R A4 o AR E S BORA 5 K 7 45 545 43 19 PCA HE)F
Fig.2 PCA ordination of different sampling points based on comprehensive values of principal components in

different damage and influential factors of eucalypti Barocera lineolata
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