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Morphological diversity of four Dendrolimus species in relation to environmental factors.
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Abstract: A genetic diversity analysis was made on the morphological characteristics ( pupa
weight, pupa length, female weight, female wing length, female body length, male weight, male
wing length, and male body length) of Dendrolimus punctatus punctatus Walker, D. superans
Butler, D. houi Lajonquiere, and D. kikuchii Matsumura. Significant differences were observed
in the test morphological characteristics among the four Dendrolimus species, with the largest
coefficient of variation (CV=51.99% ) of pupa weight. D. superans population had the largest
morphological diversity, while D. houi population had the smallest one. The principal component
analysis showed that pupa length, female weight, and female wing length contributed most to the
morphological diversity. Based on the UPGMA clustering, the first branch included D. punctatus
punctatus and D. superans, and the second one included D. houi and D. kikuchii. There exited
close correlations between the morphological diversity of the Dendrolimus species and the eco-

environmental factors.

Key words: Dendrolimus; morphological diversity; environmental factor.
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Table 1 Origin and ecological factors of four Dendrolimus species

T RS FedEH G K R 7K &t SRR FRE
B (m) (mm) (C) (%)

RN ER YIM LRI 28°11'N 310 1789 17.6 76
Dendrolimus punctatus punctatus Walker 116°54'E

TP E ZJKL WAL K N 40°85’'N 1000 430 8.5 58

D. superans Butler 115°85'E

EAEASELH GYYN PG 31°53'N 900 640 15.1 74

D. houi Lajonquiere 105°16'E

b5 B 2 AR S0 LPS EN D 30°25'N 730 1460 16.7 81

D. kikuchii Matsumura

107°24'E
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Table 2 Mean value and standard deviation of morphological traits of four Dendrolimus species

Pt W E LURIS HE U T i HhL 5 HE LA T AT T H i e HEHUA
(g) (cm) (2) (em) (em) (2) (em) (em)
YJM 0.325+0.176 ¢ 2.867+0.405 d 0.5340.107 d 6.313+0.277 d 2.842+0.171 d 0.196+0.053 d 5.152+0.237 d 2.5770.203 ¢
GYYN 3.041+1.418 a 4.48420.578 b 4.610+0.592 a 13.045+0.678 a 5.284+0.197 a 1.276+0.295 a 9.661+0.341 a 4.548+0.118 a
LPS 1.528+0.888 b 3.3870.177 ¢ 2.615+0.695 b 10.503+0.871 b 4.481£0.269 b 0.619+0.199 b 7.619+0.354 b 3.877+0.294 b
ZJKL 0.684+0.335 ¢ 5.316+0.515 a 0.859+0.288 ¢ 7.216+0.291 ¢ 3.029+0.260 ¢ 0.436+0.222 ¢ 6.681+0.611 ¢ 2.6810.247 ¢

B AP E AR EDE, R FVEEE S A A R PR R 22 3 35 (P<0. 05) o FRFFAURS LR 1,

K3 AMRERRAFEEREERNERZH(CV, %)

Table 3 Coefficient of variation of morphological traits of four Dendrolimus species

Fhitt Ui AN MERUARTE  MfERER AR MEdufksE fduEE dmRK -
() (cm) () (em) (em) () (em) (em)

YIM 54.15 14.13 20. 15 4.38 6.01 27.30 4.53 7.87 17.32

GYYN 46. 62 12.89 12.85 5.20 3.72 23.09 3.53 2.59 13.81

LPS 58.14 5.21 26.56 8.29 6.00 32.13 4.65 7.58 18.57

ZIKL 49. 04 9.68 33.52 4.03 8.57 50. 87 9.15 9.21 21.76

#it 51.99 10.48 23.27 5.48 6.08 33.35 5.47 6.81 17.87
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Table 4 Correlation coefficients of population characters of four Dendrolimus species

Ui (g) $ifi (em) WERATE (o) MERBR(em)  MERAK (em)  HERIAE(g)  MEHUERE(em) HEHUAK (cm)

B (g) 1

B4 (em) 0.1849 "~ 1

Wi HL AR () 0.7214***  0.1211 1

W R (em) 0.7325*** 0.1374 0.9384 " "~ 1

WE AR K (em) 0.7357*** 0.0724 0.9291 " ** 0.9557* " 1

M AT (g) 0.6760 * * 0.2823* "~ 0.8213 " ** 0.8192" ** 0.7828 " ** 1

T U (em) 0.7350* * * 0.3561*** 0.8984* * * 0.9189* * * 0.8980 " * * 0.8380 " * 1

T B (em) 0.7204* % * 0.0672%** 0.9221*** 0.9305* * * 0.9361"** 0.8011 " ** 0.8656" ** 1
* % P<0.01, * * * P<0.001,
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Fig.1 UPGMA cluster based on morphological traits of four Dendrolimus species
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Table 5 Eigenvalue and their contribution rate of eight
characters of four Dendrolimus species
LERR(E TiEkE BRI TimiR

(%) (%)
i (g) 6. 0824 76. 03 76.03
K (em) 1. 0501 13.13 89. 16
I A (g) 0.3807 4.76 93.92
Ik e 38 J (em) 0.2334 2.92 96. 83
W AR (em) 0. 0886 1.11 97.94
MR (g) 0.0734 0.92 98. 86
TR (em) 0.0515 0. 64 99. 50
Jfe A (em) 0. 0400 0. 50 100. 00

R6 ATHMERTEES MERMAII N ERSBGEE
Table 6 Component score coefficient matrix of four Den-
drolimus species

¥ B-E B=F HEE Bk

TR (em) 0.9547  0.1561 -0.0750  0.9414  0.0586
T AL (em) 0.9483 -0.1654 -0.0781  0.9328  0.0672
FEAF 6.0824  1.0501  0.3807
Z3t TRk (% ) 76.03 89. 16 93.92

G i S hi%

Wi (g) 0.8129  0.0273  0.5816  0.9998  0.0002
K (em) 0.2209  0.9682 -0.0353  0.9876  0.0124
Wi R () 0.9588  -0.1034 -0.0975  0.9394  0.0606
e U (em) 0.9694 -0.0898 -0.0905  0.9559  0.0441
W K (em) 0.9582 —0.1600 -0.0625  0.9477  0.0523
TR (g) 0.8860  0.1256 -0.0884  0.8087  0.1913

(

(

HAF S, A 8 — 245 5 6 SR 5 09 ST kR Oy
76. 03% | XiF 55— T2 43 e 52 A A8 R R MUK A i o
AUUREE MR R MfE AR R AR R
MR K 5 — F B RN Bk RN
13. 13% MRS — 0 R oK 5 =
For X SR S TTHRCE N 4. 76% | SHE XS = &
Paraio)= LN

TR AT RAR /T 3 A R AR AR
SETTHRFE IR 93.92% MR F 40 | fFE 50 14
il AT (B 2) , 0T LA S A B RS
— A R AR AR, 2 A B AR —
FE RS HP AR A i T AR A R R AR A
B RAER — FE s AR A T AESE — E K
ARSI EEAIG V5 P B HUAE SR — A TP AR A R
RIAESE — E o A B s, 4 Fis B gt 124
AN 18 R0 A 1 D5 AR R B s A A ) SR 2
B 1) —B0, R 31 AR5 B A R 7 —
L, Fh 2z [] SR A A A B
2.5 4 PN EHRRAIHRRI I B ST H T 1
FHICHE

DL 4 BRI 8 TR MR AE b o0 Sl X R A b
(LRI 28 AR K R AR IR R AR R
YER a0 B NFRT AT LR Y, 4 FP A B B 45

2 4THRERERSSHE

Fig.2 Two dimensional plot of 4 Dendrolimus species
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Table 7 Correlation of the deviation of morphological traits and the ecological factors within four Dendrolimus species

HEEREF Ui & LEEIS O ek HfE o 3 I e AR T H AR TR of i JHIEEENIS
g (g) (em) (g) (em) (em) (2) (cem) (cem)
3 0.9729* 0.3634 0.9451 0. 9099 0. 8796 0.9887 * 0. 9450 0. 8807
ZPE 0. 1630 -0. 2891 0. 1321 0.0219 0.0130 0. 1629 —0. 0241 0.0323
HiE 0. 8305 0. 4998 0. 8304 0. 8741 0. 8552 0. 8387 0. 9255 0. 8436
[ K -0.9173 -0. 1624 -0. 9426 —0.9749 * -0.9790 * -0. 8835 -0.9351 -0.9747*
AESAIREE -0.9842 * -0. 2863 -0.9647 * -0.9316 -0.9078 -0.9890 * -0. 9447 -0. 9099
PR IE -0. 9284 -0.0213 -0.9223 -0. 8739 -0. 8653 -0. 9083 -0. 8273 -0. 8737

#* P<0.05,
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