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TR FAEY P R E SR BOH AR, DA IE
WIVEREED, HhE B . YR mER g b A
THALEE AT DL AE ) b BB F2 0 T 43 B SR RS I
W/ NV FEE I, XSRS B LI 35 EAE)
T E TR ek BRI RPIR G L e B 5 7 3
T 22 [] ()R 3 o O

=L R ( Dendrolimus houi Lajonquiere )
TBFREIAZE R ER, JRHHHH (Lepidoptera)
Hh i Bl (Lasiocampidae), PA%h A BUE gt il
B, KA ERE S EOM KB, <5
WMERFFEMFEE L, BVRETZ, RRE
W42 ( Cryptomeria fortunei Hooibrenk ) #b, iAHX
B =M (Pinus yunnanensis Franch. ). B0
( P. kesiya var. langbianensis) . (P
thunbergii Parl.) . i ¥1 ( Platycladus orientalis
(L.) Franco) . #4 A ( Cupressus funebris
Endl.). HJE# ( P. massoniana Lamb. ) %5 £ Fh
A A, XECAEYI R E TR S A Y B A A TR
= F A B HURCEE 5 A BE 5 1A 1 S O i AR K
O I AN ) 25 A ) A — 2 (3
ieJ1. WA, ANFEZTFFMADN smEicERERKE
F . BH AR T AR g ?

UL, AR SCERICER Y A A RO 4
TEHMIAZ . MAG . AR . AN = p A A A
FAEY) . TEE WK T ESAMR R MBI, FFek
WMEHNAC, FRIEY =R 2 R, WA R 27
FHEYXN =B R LTI, I BEA
[ 2F EAY) G 5 W4 R He b, R AF 4
YAhE 5 F AR YA R e L AR S Y 25 S (R A B

1 MR57 %

HEEY

BEHIMIEZ . AG . RIR . HEMFmRA 5 Fh
AF EAEY) PR TR AR AR R A R M
(119°14"2.92" E, 26°04'47.80" N), R JH{E

1.1

PR R RBER AR, 8 08K AR iR e
R

1.2 #ifEHR
ZHMTE AR AR KRB S = 1A
(118°5852.25" E, 25°45'55.43" N, ¥4k 820m ),
Fri i AR PILIS , MERERCXT 555 E ML (L
¥ 75 cm x 75 cm x 75 cm ) W TASECRIEOR,

Jr IR E TN TR ( Hig—1E, MGC-300H ),
TFESAE . IR 2541 °C, SB/EMI L : D=15h :
9 h, X 70%5%. #5 [Fl— K BEAL iy 4 e
S

1.3 AEFFEVHNZEREREREBEREHE
sbAy

2 PR TE RIS A AR MRS MOk = pa A
TR R T AR CHAZ . Rk Ml
i, mEEMAIEER ) 4510 30 k- &7 SR
&S (MM 172cm x 116 cm x 52 cm) i,
TpFpaF EEE 10 & BRSSO, K
Wi R HEA 2 I AT AR &, a1k,
T R — YR 27 ARSI 1 P SRR
FRIRERIE T, B RTFR R ANC SR A 4 U R 24 KA
PRI, ARiCZh U, O SEAS A 4l HUst Bz H A
Hhdigh e v, L e AR RS 3 d BT (9),
ISR (d)o FRACHRRIMES , [ — R
M PHERERC T, BT, RSB 1 X
M, RSSO SEME A= OO, R H AR
FET- I sl . SR A (d)o
1.4 FARAFEFEVAFHNZERERS RBESHE
5 EsRiE

A3 BRI —RIEA 5 1 HY45 75 FAEYIAFRN =
FAAA B B gl U T s m A S AL R TE P A i
B M AT T AR P 0 MR R M B A B AR AT FR
28 AR G U S R EEA T o e RN

GSTs {llE =18 Habig 25 gy vk . GSTs 1
1k GSH 5 CDNB 454, HAG - Wrtm ik
KN 340 nm; I E 340 nm P AR ROEE B
Fh#%, RInfiHo GSTs it

CarE il i& 2 & Asperen!" () J5 1% , CarE fiE
1AL O FR-1-Z8 e U ZRTR , W50 4, 7E 450 nm
S N, 15 CarE fi .

CYP450 jliiEZ:18 Brogdon 251" il Tiwari 25120
M7 . CYP450 4 3% — W i FR M 18 Il ), AE
424 nm AL e KW, Gl I E 424 nm Fl
490 nm AW SE(ERY 2, BIRTH8H CYP450 ()
i,

Protease il & 2 f A e P 1) 5 o IKFifk I
B IR, BRI A R,
WETE 680 nm A FFAEMCSCIE  38 50 O RE b
hn, SitE ACP g

AMS & 2 B AR 1957 AMS 1B TE
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WK A R S5, I JFBEA R 3,5- i3 KGR
e AELL T, 1E 540 nm AW 38 i 2
540 nm WOCEERSINEA, THETE R BERG o

LPS il 2 M A #0175k . LPS Ak il
i 7K gt NG 7 TR, R P A 2 1000 S i O R A i
R, BN LPS T

BB I SR 2 S i kP,
1.5 HESH

FIH SPSS 22.0 % &4l #E 47 7 22 S5 PER 5
PIBAR 2 7 225381 ( One-way ANOVA ) Hi Tukey
K35 7E 0.05 7K1 A6 56 45 Ab B [ 1) 2 57 1 25
P, 2 H Excel 2007 #fF

2 HEREA

21 AEFFEYNZERERPYRMFERE
LB

FRECE S BSR4 A TG 2 5 Ak, IR
HALJLFR % EME Y 4 R REE EHAERKRER
IfHfelE, Hahb ZgmNILh xR (P>0.05)
(1), Hrp, WEMEZNLHILEDI (154.83+
33.87d) fi, WEMMKM LB (181.11
3854 d) . MiARZTFEHEDN =mEEERT
WA R E 2R (P<0.05) (£1), KIKHN
> FEA>HIEZ > AR ( F=25.213, P<0.05),

x1 AEFETEUNZERERERXEHZIT

Table 1 Effects of different host plants on growth and development of Dendrolimus houi
2% 314 Host plants
KB

Developmental duration Witz LIEZN iAa P LS LR

C. fortunei C. funebris P. orientalis P. yunnanensis P. massoniana
1#% 1% instar 9.891+2.98 a 11.79+£3.01 a 14+4.07 a 12.32+3.80 a 10.684£3.22 a
2% 2™ instar 13.16+£3.96 a 14.11£4.07 a 15.164£3.40 a 14.16+£3.98 a 15.534£3.85 a
3% 3 instar 21+6.14 a 20.47t5.74 a 23.47+7.12 a 21.9546.61 a 26.2648.07 a
44% 4" instar 20.8916.09 a 21.89+5.10 a 23.37+5.63 a 22.21+5.13 a 17.26+4.13 a
5§% 5™ instar 23.16£6.47 a 23.63+6.74 a 27.37+7.40 a 25.47+6.92 a 20.58+4.68 a
6% 6™ instar 27.63+5.68 a 28.21+5.42 a 32.84+6.80 a 30.74+5.70 a /
7H# 7" instar 39.10+3.74 a 42.68+5.56 a 44.8945.31 a 43+5.50 a /
) HUY] Larval stage 154.83+33.87 a 162.79+35.06 a 181.11+38.54 a 164.89+35.64 a /
3 Pupal stage 52.9+4.07 b 45.9+3.96 b 66.4+4.58 a 58.5+2.67 ab /

e R REEE AT ER R, [F AT ER ARG R R 22 5 B (P<0.05), R IF.
Note: The data in the table are mean+SE and different lowercase letters following the data in each row show significant difference (P<0.05),

the same below.

ATl 2T AR 2w FA TR H Ay AR R B
WA R, AT SR BREA 4R, BRI
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Fig.1 Body weight of larvae feeding on different
host plants during different instar of
Dendrolimus houi
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Fig. 2 Pupal weight on different host plants of
Dendrolimus houi

22 FAEFFEUNZERERRAEGRLHE
palisbAl

U AR 2 FAEY) B 2 B A T AR R A A7 A
1 3% 2 5% (P<0.05), W 5 iy K2 0 A2 >0
K>ZRM>MIR ( F=4.394, P<0.05), Mt iy
KU IEAAARSHIRZ > s>l #H ( F=3.157, P<
0.05). JCIEHUEWIFN 2 MY, B A FH AR
THER [FIEE, P B AN R 2 E Y
6] i 22 5 .3 (P<0.05). 4 ICEMIAZEE, A H
B 2 (294.74428.73 ki), TR
WUFARE, AL =g /b (193.13+16.54 Fi-f")
(#2),

*2 HNEARFIEYHNZENRERRREGRBBA~NE
Table 2 Adult longevity and fecundity of Dendrolimus houi reared on different host plants

' 2 F 4 Host plants
Ji e A oy B e BT
Adult longevity and female fecundity Wk A A RS
C. fortunei C. funebris P. orientalis P. yunnanensis
I 1 w/d Femal longevity 9.88+1.48 a 9.65+1.32 a 6.87+1.37 b 7.91+1.37 ab
JifE H1 %5 fiv/d Male longevity 6.64+1.51 ab 7.40+1.26 a 5.11+0.82 b 5.78+1.25 ab
FEYR R/ CRi-MET)  Fecundity 294.74+28.73 a 265.82+14.50 ab 193.13+16.54 ¢ 237.604£23.28 b

23 AREAFFEYIZERERBESENIM
BB AR 27 EAEY 0 = B B 5 4l d ik
I GSTs ( F=193.484, P<0.05) il CYP450 ( F=
129.145, P<0.05) I&MHIfFE R EZES . TEN
2 09 4 54K ) GSTs ( 92.2240.78 nmol-min™"
mg™") R R BUERIR 14l LR N CYP450
(68.53+2.26 nmol-g™") M ; BUE SRR

*3

% HAK P GSTs ( 46.99+0.64 nmol-min~"-mg™")
1 CYP450 ( 26.77+1.42 nmol-g™") & P A% ;
BB = a4 B ik N GSTs ( 87.86+4.07
nmol-min~"-mg™" ) il CYP450 ( 38.07+2.33 nmol-
g™ WEHEB TR E KT BB AR A A
=R 5 B4 KN CarE iGN & 2R
(F=2.651, P>0.05) (% 3),

BRARFEIENNZEMRERBEEHEEILER

Table 3 Comparison of detoxification enzymes activities of Dendrolimus houi feeding on different host plants

2 F 484 Host plants

e
Detoxificﬂ;rgﬁﬁenzymes Witz UERN WA P LS SR
C. fortunei C. funebris P. orientalis P. yunnanensis P. massoniana
B IEH k-S-# 5 ¢/ (nmol-min™"mg™) GSTs 92.22+0.78 a 90.76+0.59 a 62.30+3.75 b 87.8614.07 a 46.99+0.64 c
FRRIHE(U-mg™") CarE 0.72+0.06 a 0.84+0.02 a 0.79+0.12 a 0.82+0.03 a 0.71+0.05 a
4t & P450// (nmol-g™") CYP450 61.10£3.89 b 68.53+2.26 a 43.2142.47 ¢ 38.07+2.33 ¢ 26.77+1.42d

24 AEAFTEDIZERERBELERNTNE
BB R 27 EAEY N = F A B 5 i 4 dufk

M AMS 5 PRI . ARSFOAR SIS > = 7

A>T MY ( F=64.163, P<0.05); LPS M

FEAR IR+ MR >AA AR S AZ > = Fg 7 > 55 S8
( F=111.159, P<0.05). HH, HCEmifa. fA
S = AT AMS Fil LPS 36 1 % = T HL
BREMMEB M MBI (P<0.05); &
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FH B PP AR IR SR« MIIAZ >HA AR > 2 B A > A >
M ( F=29.615, P<0.05), H i, HEHIKE
B 4 Bk N A OB S ME B s ( 3.26:0.114

nmol'min™-mg™), HEMAN =i EREH
FiF TG MEAAL TR R K (% 4).

®4 HEARFIEVHZEHREREUEETEILE

Table 4 Comparison of digestive enzyme activities of Dendrolimus houi feeding on different host plants

THLHE

2 E 4 Host plants

Digestive enzyme ik

kA =R R

C. fortunei C. funebris P. orientalis P. yunnanensis P. massoniana
YEREE (mg-min~-mg™") AMS 0.25+0.01 b 0.31+£0.009 a 0.33+0.033 a 0.19+0.009 c 0.13+£0.011d
JE Wi (umol-min~"-mg™") LPS 1.4240.020 b 1.57+0.070 a 1.69+0.030 a 1.05+0.070 ¢ 1.04+0.030 ¢
& A (nmol-min~"-mg™") Protease 3.2610.114 a 2.4910.164 b 2.441+0.233 b 2.23+0.019 b 2.17£0.217 b

3 itib

BB AR 2 B 2 S AR KR
BMEGEP, A SE A i, ( Spodoptera exigua
Hiibner ) 7EMUCE R IR 2 EHEYIG . HATHRMAKE
HOR L RB I W DL RO B A A R
SR IR, G MERGERPP, BRI A
B A e R R S S A R, AR
WA, BCEMIEZ . FIAR . A= M AA R4
PR SER TGS, BAE T i B HUE—FT &
PEENER, HHARRNZ T FENRET . Bk
PAAWAI, ZRERFEAR . WL R ARG X ™
FHEFMIRZAL, 62 501 55 VU R 43470 DX P ™ 5
R . mEa s Fen, X S5AMFRESR -8, &
B 25 F A B HOGAR [R) 2 o ) HAT Gl I R4, aF
FERM, BCEMIEZ . MM 2 B bA T HL 4 HORE
KB DAL el EoR R DRy, AR
FRAAZ IS T A K AT A FAHY . (HIRE
R RN E 5y, AHEA WA
g1, HHBAMAR FIREME, nRES SEMEIK
Gy EFRPIT LA B A Bl R A A DA OGRS,
R HRRERIEHAEFAMEN N L, BUkTEXNEY
2 AR RN Y, i AT SRR A 3
HYIECE N, A B D ATHEH R e 27
PR, PEaELIEALIE N BT e A, T8
AU A IR ES ) R AR 7R N TR A A
A SR E S EMHEAREEH E, ST
MM ERNEN:, BUEHAEY =R AR LA
FIAR, X MEREZNI . 1A, FA
WE T =B R FERFER (P kesiya
var.langbianensis (A.Chev.) Gaussen) . &1l

( Pinus armandii Franch.) . i #¢ ( Pinus
tabuliformis Carriere) F1 1 J& # ( Pinus
bungeana Zucc. ex Endl. ) )87~ R B F1 4l
W EREE, KIS YRR,
BEMEMnERMEETEY, HAMRE
B, MM EREmm T (A 905~1321m)
BB, 1854 28, (B HAE TSR s
i (i 950~1 640 m) BUE=FME, 14
KA A ARESE D R S RAE RS T, AN
[F] A9 2F FAE PR = A B R AR R AE I B 2
5, SRS R

KEW5EEY, GSTs., CYP450 Fil CarE 4
ff BT L B MR RN e L A B R
B EZEHE, AR R, B s W FE2
R B 2= 1 #A B 4l HUfA N GSTs 5 CYP450
TG PE 2 T A LA %5 F M. X SR
( Monochamus alternatus Hope ) (£ i 3 3
NS ( P. massoniana Lamb. ) ¥ JKH/\ f 4
F ( Octodonta nipae Maulik ) HUE: fi 2% 3 &
H]#F 2 ( Phoenix canariensis Chabaud ) Fl####
( Trachycarpus fortunei ( Hook.) H. Wendl.) ¥
A PR S B Bl 0 P S 2 v TR B 2 A I 25
w8, FTRE ST WAL K ERY
J53 DA S A A A AR B R 2 RN B AR TRl G, i
— KRR AL Z (8] ) CarE &M A B EER
(P>0.05), #EN 5 Fpaf A H T &5 CarE
TS AR S sl 5 T BEAR Y,

TH ARG 7R A 3p B HOE 0 A BRAE AR A 1
HAEZEEN, wo R E Atk B AR R 2
FHEYE S E N EZEREIR, 55 g 4
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Ji H i R 1 YD 25 ST A L 2. o
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Effects of Different Host Plants on the Growth, Reproduction
and Physiological Enzyme Activity of Dendrolimus houi
Lajonquiere (Lepidoptera: Lasiocampidae)

SHEN Hai-yan', LIANG Yun', CHEN Zheng-hao', HUA Yin', LI Chang-liang?, ZHANG Zhu-hée®,
WENG Huai-feng*, HUANG Biao*, ZHANG Fei-ping', LIANG Guang-hong'

(1. Forestry College, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Forestry Bureau of
Luoyuan County, Fuzhou 350600, Fujian, China; 3. Fuzhou Station of Forestry Pest and Disease Control and Quarantine,
Fuzhou 350003, Fujian, China; 4. Fujian Xiapu National Forest Farm, Xiapu 355199, Fujian, China)

Abstract: [Objective] To provide insights into carrying out ecological regulation of new mixed forest, the
physiological adaptation mechanism of Dendrolimus houi Lajonquiere to different host plants was ana-
lyzed based on the effects of different host plants on the growth, reproduction, detoxification enzyme and
digestive enzyme activities of D. houi. [Methods] The developmental duration of the larvae and pupae as
well as the fecundity of adult of D. houi were measured through indoor rearing in hots plants of Crypto-
meria fortunei Hooibrenk, Platycladus orientalis (L.) Franco, Cupressus funebris Endl., Pinus yunnanensis
Franch. and Pinus massoniana Lamb. The activities of detoxification enzymes (i. e. glutathione S-trans-
ferases (GSTs), cytochrome P450 (CYP450), and carboxylesterase (CarE)) and digestive enzymes (i. e.
protease, amylase (AMS), and lipase (LPS)) in the 5" instar larvae of D. houi feeding on different host
plants were also assayed. [Results] D. houi larvae feeding on C. fortunei, C. funebris, P. orientalis and P.
yunnanensis had a complete life cycle, while the larvae feeding on P. massoniana only survived to the 5"
instar and did not have a complete life cycle. At the same time, the larvae and pupae of D. houi feeding on
C. fortunei and C. funebris had shorter developmental duration, heavier female pupae and more fecundity
of adult compared with other host plants. The activities of GSTs and CYP450 in the 5" instar larvae of D.
houi feeding on C. fortunei and C. funebris were significantly higher than those feeding on P. yunnanensis,
P. orientalis and P. massoniana (P<0.05). Among the three digestive enzymes, the activities of protease in
larvae of D. houi feeding on C. fortunei and C. funebris were relatively high. [Conclusion] Dendrolimus
houi has better adaptability to Cryptomeria fortunei and Cupressus funebris than the other host plants, and
detoxification enzymes and proteases within D. houi may be the key factors which affect their adaptability
to Cryptomeria fortunei and Cupressus funebris.

Keywords: Dendrolimus houi; host plant; developmental duration; detoxification enzymes; digestive
enzymes
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