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FEE : LA AN BEIE ( Dioryctria pryeri ) -IMAR ( Pinus tabuleaformis ) (2 AFABRIEFUBRY ) FBFFE X4, 4R 1R BEUE 4 i A Bk S
/NG ( Gravitarmata margarotana ) 5G] BUE 5 7 BRI RIE R, LUK BUE 5 S 0 OB AL . 45 SRR, XU FA B IR 1F
ST AABR SRR ) S A BRI Sk B A BT, R AR R S BRI OGRS AL B R AR N, 10 d 5 BE A EIE F K 1 A
HOFG  ANRIR RN, 5 OB R RLRL 2 Mg, 10 d )5 BUF R IR IR 2 5 TR . ABEAE A He DU/INE I R (2
FREBR IR A AL S BRh, Y A BRI 5 644 d T I i 25 L fL I ( Glucose oxidase, GOX) 1l PE s , t B  T 4 #yF1 3
w4 B BRI /N g e RO P A BEIR 4 R GOX I PR i, 2 8 TR A AN R SR R v 4 BB 1, WFSE R, e
FIEMERB Y BEL) H COX WEMF S 2 T e, MHBEIEL) B RNA R P & 53 IhECOR I, U /NG s Bk (R SR A
IR 3 A ERL Y RSB 3 40 B S A RN, 25 Fl 3 (R — #4403 A EDELR B 94 R, L RNA R P S iR
WERR, XEGERU NG U e E 5T T BB BUE R AR BEIE 4 s i TR AR GOX i T A EIE S
BAAED A DA K 3R il R BR SRR 1 &)y e B AR — B

SRR AN RAH BRI b 5 OE 5T BRI 3R VE

Inhibition of pine coneworm, larvae Dioryctria pryeri, on herbivore-induced

defenses of Pinus tabuleaformis
ZHANG Xiao, LI Xiuling, LI Xingang®, YANG Lijun, CHEN Hui

College of Forestry, Northwest Agriculture of Forestry University ,Key Laboratory of Siviculture on the Loess Plateau of State Forestry Administration, Yangling ,
Shaanxi 712100, China

Abstract: Pine coneworm, Dioryciria pryeri Ragonot ( Lepidoptera; Pyalidae) , as an important insect pest of the cones and
shoots in Chinese pine, Pinus tabuleaformis Mill., tends to select the cones previously damaged by Gravitarmata
margarotana ( Heinemann) for feeding and oviposition. In the present study, the inhibition of pine coneworm on larvae G.
margarotana induced defenses of P. tabuleaformis and mechanism of the herbivore—induced negative defenses was explored
in the pine coneworm and Chinese pine (two years old cone and shoot). The result indicated that diterpene resin acid was
mainly constructive and induced defense compounds, and it increased significantly in both cones and shoots after damaged
by the coneworm. The concentration of resin acid dropped to its normal state after 10 days in the infested cones, whereas it
remained in the same high level in the infested shoots after 10 days. We also compared the activity of glucose oxidase
(GOX) in salivary gland of larvae D. pryeri among three groups: the cones previously infested by G. margarotana, the
cones and shoots. The activity of GOX is significantly higher in the 5" instars than it in the 4" and 3" instars. In the same
instars, the activity of GOX of larvae D. pryeri is the highest in the cones previously infested by G. margarotana group, and

the lowest in the shoots group. These result revealed that host terpene defense response was suppressed gradually by the
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GOX enzyme of pine coneworm. By comparing of the RNA and P content, we found significant difference among the 3™, 4"
and 5" instars. The 3™ instars had the highest RNA and P content, whereas the 5" had the lowest. Within the same instars,
there was no significant difference in the larvae D. pryeri intake of infested cone by G. margarotana, the cone or shoot. All
those results showed that larvae G. margarotana induced host defense responses in the early stage, then larvae D. pryeri
suppressed the resin acid defense of Chinese pine by using the GOX enzyme. As the result, there are no significantly
difference in the growth rate among the larvae D. pryeri intake of in the cones previously infested by G. Margarotana, the

cones and the shoots.
Key Words: Dioryctria pryeri Ragonot; Pinus tabuleaformis; herbivore-induction; direct defense; inhibition

FATRAEBERE ( Dioryctria pryeri Ragonot) FIMANERI /NE Mk ( Gravitarmata margarotana ( Heinemann) ) /23K
FEL 0 S At I B ) BRSO 3 L, —4F — X, DA A i A8 3 I3 U X 3 B A iR 0 TR AR K AR
AR A e AR AR R A 5 A ( Pinus tabuleaformis Mill.) K i 5L H | ZF P Sy e
F T BRSNS A BR SR A SE A 3 5 17 SR B i ke 5 R 2L 7 O AN I, B 5 67 B A 536
SRUBHE L NG IR L) G E ] LR BEIE 4 R 7—10 d, I BN R4 eI F A S T A ER R Y
BB AR AR A s R T AR RN (Pls) 2 B SRS (PPO) FIRA R & 5, RE ) XU A2
FEmR > AHBEEE AN e ihAn I, R B P AMARRR TRER SEArRE R T AUE BRI R R AT L HE
MR (P RIR ) BRAR (AR LLAABRR ) 7™ B 52 00 A SREAE 4y HR 00 2 55 710 A i 1 s Ay A A BB )y H Y 4
Bt

AR, KT IEFF OB C SR L, EEE SRR DR E4h SRR R4l 5 rh e
SEERYGIE T RFIES OGRS B — R0 RS A B A 1 BRI
WY BRI ( Dioryetria ) A& ASREN B oSG #a 1) ok T 25 Rl 41 8 4  fam E 2F E A E
H, fnde] v Rl N T RS SR, T RE B S — SE Rl ), G i DA e AR ) Bk R R O B e
IR BRI G 5 R A A ™ F S 4%, Karban A Baldwin TN, E A £ (B RELRY ) KR E w4
B RREAATE R E TR T, AR R G AR 2T R

F R A WO Tl BOS A B AR EE A AR AR S B AR B A B, (H A A A AR AL
Jiff ( glucose oxidase, GOX) /&L ol Ham e P65 B 40 b F S AR Fh 4 A 9035 S B I 0 < 30k F , nl
TR (10 , 442 g 357 L B g 1 L SR A B TR AT B R R AR GOX TR B —
F& AN 2 5 4 2B AN ] d () DR B . GOX I M R AR K10 iR K e e | R AU A K SR
A RNA &t P s AR A 2 W05 [F)— I R [ 4L SURS BERE &1 it RNA R P 342122 gl 2 R £ 40
ZUN M BERE A AR T RYSEN o 4 T bR NE IS T 5 DR IIAR BRI A S B AL, LA B AR REE 4 H
Xt 2 2 I AR ) 3 R AN A AR SCRFSE TR TR 4 URS BERE &)y R GOX {3 4 R 5 20 28 v ) S 2K B A )
AL, LR R ZH U P RS SR 2 HU RNA 1P & 6
1 MRE5FE
1.1 ALk
111 BPRBRIR

THAAERRAHTARR B H M 4 15T 5 i A A3, £ F 74 08 P53, ¥ 4K 1300—1500 m, 1983—
1985 4R E A Y 30a, W H29 6 m,405 Fk/hm? ABHAIEE 0.5—0.6 8 10—20°, SRAEERE] 2 2009 F1 2010 4F
5 7 TE AN RAYBEAR 2 B py 6 F 3, i FH ) dubnic, R e e 28 1 R 56 5 K V88 10 RAIEE 15 R (4
W 3.4 5 ARG L) (BRI , LU FRERCRFURORS R X IR b3 3 A BROR B IURE R AL
2 AFABICRAEE R 0 0 AIEALZE 00 A 0 2 5 J7 BURE 5 A B BBURE B2 R 2 AR AR B THAE , 240 2 em, =ik X
B BRAE BIREUREY N 0.3¢, B F-80°C F T B s ity o -,
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1.1.2 R &

PSR BEAE 2 HORAE b SRS ] [R] L, SR AE IE AR B BRAL FUHT RS 1 A BERE 40 | A3 0 R RAE 1 IR, HEHRL
BERAL R M FH BRI 1 2R 1 d 1 SR E i 5 /NG R fE R 4 A 0B, RSB FR A S 3 6
4 WA 5 A EUR I BRI RN K I 4l ok | A R BB A 30—60 Sk, 3k 3 3 ATRE, BT -80°C 43 S TR 4
TIEM GOX itk RNA 1 P & &,

1.2 AYBEIE &)y o g 2 0 AU L TS M e
1.2.1 2 HUT TR RO il 2%

ABIARET TR A R 5N G A RS A 4 bR ASREEE ) B, BOR TN E R, 7E pH 7.0
FIBERR 22 I (0.05 mol/L) HHoKHBIFE ,4°C 12000xg 5.0 15 min, B EVE BN TR RSSO . 3 40 AT
A 10 Sk AU TR R, HAS AR S g S Sk T B, 1A 6 I,

1.2.2 I A 280 i e A it 1 D0

GOX Jif 4 € 2 & Bergmeyer A7 UV-1240(uv mini) 4G EETHIE o 35°C &4, VIR S
Y4335 .0.17 mmol/L £BIRTH ML (Sigma) ,1.72% D-5 %M S8 W (pH 7.0)2.9 mL,60 U/mL Bt &L
it (Roche ) VAT F B MR FEEUA A 0.1mL, FH 0.1 mL 28wy AU N IR IREEIGR X IR, 7€ 500 nm FiEZLIC
S5 min IR GG, THER A S B0 0 G AR A A L, B AR AL R P o Bl AR A (B, B
TR 5 DA 2F ML 3 86 R ARERE (1, TS S i e ek e

N AA X N
fiti% ) = A XWXT XV x50%
K, AA FOREMAAE R N B A s NV FORBRRLERRL W 3R A& & (mg/mL) ; T £RJER
NEEFIE] (min) 5V FR AR ERR AT, A, FoRBIRE A HAE 500 nm R HBEE/RTEERE, N 7.5,
1.3 FEMROE YRR 45
1.3.1 Wi HE

HRAE Miller 55 HYAL T JE FH LK ( TBME ) 2 42 1 HBR AL (R AR IR R AL L ) | PRI 0.3g BRAR BORT RS i,
A 1.5 mLOBCT 56 FH K (I 150 pg/mL 5 T 2R MR ) , iR 14 h, i 3§, FH 0.3 mL 0.1 mol/L (¥
(NH,),CO,(pH8.0) FJi, Bt 0.4 mL PEML/S ABESEECH , I 0.16 mL FEEAN 0.15 mL — F LAk B d 50 P 0ot %
B 7EZIR T BUE 30 min, A 0.6 mL BEBESE Y, HIBEA 0.3 fECFN 0.2g TC/K Bt IR B 1Y L8 07 R0 4 2o
UL 1 mL LR AR, BT RE L B T —20°C vKAS T R
1.3.2 GC-MS 43t

i 253 Hr A FH 25 [ Thermo-Finnigan 23 & A TraceDSQ A (A% %A ( GC-MS) , {441 F1] 1] DB-WAX
EHMEM (30 mx0.25 mm ID,JBEE 0.25 pum) , 2 E; K 2 mL/min, FID & 300°C , 4 R BE 220C,
HERE TpL, 200 HE 10:1, EAATREE 40°C #5284 3 min, L 3°C/min MR THE E 110°C , 285 L)L 10°C/min R THE
% 180°C , FLA 15°C/min HERTHEZE 250°C #8410 min, FUSAME . ELE 7R, BEAE 70ev, & 5rEd 5
T (NISTZOOZ B ) Bk & 0 ) S i LA X IR0 A i, AT e b AR Ak b AT e >
1.4 RYBEUEL B RNA Al P &l g
1.4.1 RNA $REURIE 2l

SR BRI I RNA S, B3 % 4 #8R 5 T BRI 4 A% 30 Sk (O 1.1.2 R L A4
Hi& ) RNA H Trizol Reagent(Invitrogen) $2H¢, RNA & it DAEERE RNA SHARIE , R X RNA A7 5 RE 5
PG Ribo- Green M %E . EAKTJT 75 (Ribo Green RNA quantitation reagent and Minicell Adaptor Kit (P/N
3800-928) ) 4y - ¥4 RNA #4540 H TE B G H 1 mL 5554 1:2000 i B RiboGreen IR S, FRHE i E 5
min J5 7EWCE FUESHIE 5351 500 nm F1 525 nm 508 FIEIFIC 5%, A RNA (9 & 3400 & AR T H Y
Hor
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PR A . OB — 80 0.4407g BB FRUESIE W (5 ImL 8% 10.05pg) o BURIERIENK 0.0.3
0.6.0.9 1.2 F1 1.5 mL 735l B A, 27K 2 3 mL, #2575 1553 I A 8 B (2.5% BH IR B Wi 3 mol/L
BRERTA W K 10% BTN IR = 1:1:2:1, FIRTECH] ) 3 mL, #2451 7€ 50°C /K H N 25 min, L O S8 VE N2 AT
18, UV-1240 (uv mini) 436G EETTEE 650 nm I 2 FF SR AT ROGRE . DA RO BE X vk BEVE IR 155 1
I

P & A E - SR HBCIR IR -4H o (e A AR S P i, B3 R 4 RN S IR RS R 4))
B4 30 Sk, K HURAE S0°CHE 48 h 5 Sk BRIR VRASERAS (L . BRI S BETR G R AT I R S TR Y
WOGRE . R BRI M 2T R o o B P A o AT R A E A
1.5 Hdasgit

04 H SPSS 10.0 HAH 2 J5 22 (ANOVA) A Hrke ] 19 22 5 &, ) a b R 22573 B3 (P<0.05) ;
A B R Z F B (P<0.01) , R Sigmaplot 10.0 7E&
2 HER54H
2.1 FASAHBEIE T T R o 2 i A A B M1

K1 AR 2SR A AN BEEE 2 B AR GOX 1T, RTLAE Y, 41 HUE B WIN GOX Witk 2 s 284k, 1
HU 1 R 5N R I FUET RS 4 440 BEORS BEE 4 B GOX T 1 Bl A T 8 0, A AR TR B AR Al
{EAEL) HUBE R 0 (RIS 56 4 OK) MRS PERCAIR , B TE BRI (A 50 2 %) Bs PR 3 1, 3 % 4 IR0 5 i IR
B BRI GOX Il MEAR U b 2 T (P<0.001) , 76 5 ¥ ICE TR BRI GOX TR Pk iy , & 2&h L GOX 1 PERAIK,

B R RE R /NG I A R TR, FL A i AN BRI 4 R GOX TR AN, 3 ¥4l
o, 5/NE LA A TR > 1 2R 1 R R g RS T > BT B 4l R TR (A2 R
o ARG SN AR 140 T T A 5 (0.62£0.04) | HUES T RS 19 4 T 1 41K (0.42£0.08) |, B
BERE( R EM I R2d) Emh, =527 0%, H 1 R£2H00(0.50£0.02) F1 1 5 1 #(0.55+0.05) %) H
BT 2E N, 5 WA s 5N A Y 2 H B TS P B s (0.81+0.07) , 3 = TR (0.57+0.05)
HRZMZERARE,
2.2 HUEERGLRUHTRIE IS & B 0 ARk

P2 by HUE A BRSBTS BRLRE A55 2 mE FOBGRE & A8 Ak . ol DA Sl A5 2 i A XU 5 i S e
TE AR A a3 BRI B G S B BE U B AR T B R, MU 1 d B B AR R B B Y
HEHN(P<0.01) , bifi B 35 B[R] T2 T KRG, SR 15 o I, SRS 3 i e IR, AR hoBoms Rk R Bl S 2 40 Y 1R -
o-JR I RN D-Frigdlds & i 5 B S S A BN ARt R B R S SR B SR S IO (BT 1, 3R
1,522),

R1 HEHMKREZAENSSEMMEHENL/ (mg/g fif )

Table 1 Changes of major monoterpene content with time in the infested cones

ik &4 Lb B KH Days after insect-infected/d

Monoterpenes Treatment 1 5 10 15
1R-a- VR @ BEER S Control 0.21£0.02a” 0.45+0.05a 0.14+0.01A 0.28+0.04a
1 R-a-pinene HEBRE Infested cones 0.47+0.04b 0.77+0.07b 0.44+0.06B 0.33+0.04a
so-Fr 4 {EBEERAE Control 0.47+0.03A 0.51+0.04a 0.29+0.04A 0.27+0.01 A
a-myrcene HEERR Infested cones 0.63+0.08B 0.48+0.02a 0.03+0.01B 0.04+0.006B
D-Fri5H e FEBR A Control 0.38+0.02a 0.73+0.02a 0.20+0.01A 0.49+0.08a
D-limonene HEERE Infested cones 0.60+0.05b 0.84+0.03b 0.48+0.06B 0.32+0.05a

OF B A EEAREZE (n=3)  BUEJF PR AR RS FVNG 5153 5 275 AR R AR IR 2 18] 22 554 8.3 (P<0.001) H1 .3 (P<0.05)
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Days after moult/Instar

E1 AEEAK/DHBHEYS R TIEREEESUEEEILER
Fig.1 Glucose oxidase ( GOX) activity in labial salivary glands of D. pryeri developed in four host tissues
TR A B R E2E (n=6) , BUE S AREEAN R RS 7R - AH N AL B 22 8] 22 534 W 25 ( P<0.001)

THASBR A AUB RS h A & A/ U E S A lms A i R N, dUE I, BRI A i A R e AR
b, B S 535 T B 5 T R SR U5 2 S W BN, RS I R R A R A, B TR R
(B 1) o BREEFEARS T B2 Y a6 oA TR 1-H -5 8- (1- 5 N R ) -1, 6- 30+ s, H:
R PTIE S R , TEUVERRSE, W (5 1 R) AT i n , B J5 35 T R i L 2 Rl s i E S R
(£ 3) . WFEGE BT AAT R BRI, BES 2 M8 ; a- AT U G S AR 1 -
57 3E-8-(1-5 3% ) -1, 6-30 1 a7 e A A AR AU AN K (A 7E L 10 d J& M R AR B (£ 4) .

K2 HEWMHIZAERSHEAEHEL (ng/g )

Table 2 Changes of major monoterpene content with time in the infested branches

R E Y b HEREL days after insect-infected/d

Monoterpenes Treatment 1 5 10 15
IR-a-JEH T HEHT 0.18+0.01a 0.19+0.03A 0.33+0.05a 0.11£0.03a
1R-a-pinene e 0.19+0.02a 0. 42+0.05B 0.25+0.05a 0.17+0.01a
-4 R R ER R 0.29+0.02a 0.38+0.04a 0.18+0.04a 0.50+0. 10 a
«-myrcene HE BRI 0.31£0.05a 0.18+0.03a 0.04+0.002b 0.060.01b
D-FrE M BT 0.48+0.03A 0.86+0.04a 0.88+0.05a 0.66+0.09a
D-limonene B 0.96+0.02B 1.24+0.06b 1.17+0.04b 0.71£0.01a
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Fig.2 Changes of terpene content with time in fested cones and branches

PR Bl A I AR EDE (n=3) , BB G AR AR RS TN FBE T3 3 ZR R A N Ak B2 8] 22 530 2. 25 (P<0.001) i # ( P<0.05)

R3 HERRIEFFERSRERBNEWL/ (mg/g i H)

Table 3 Changes of major sesquiterpene content with time in the infested cones

frEii L&Y b HERHL days after insect-infected/d

Sespuiterpenes Treatment 1 5 10 15
Fatidn: e e Bk R 0.251+0.020a 0.408+0.020 a 0.318+0.030 A 0.215£0.020 a
Caryophyllene HERRE 0.290+0.030 a 0.292 +0.050 a 0.140+0.010 B 0.196+0.030 a
a- AT e FRER SR 0.071+0.010 a 0.067+0.005 A 0.052+0.005 A 0.030+0.002 a
a-caryophyllene HUEERIE 0.041£0.010 a 0.050+0.004 B 0.019+0.002 B 0.028+0.004 a
1,6-3+ 450 fee BBk IR 0.026+0.010 a 0.366+0.020 A 0.204+0.010 A 0.192+0.020A
1,6-Cyclodecadiene HERRIE 0.019£0.010 a 0.030+0.001 B 0.053+0.010B 0.053+0.001B

O1-H F-5-3 B 8- (1-57 A3 ) -1, 6-F 1+ 4 | 1-methyl-5-methylene-8-( 1-methylethyl ) -1,6-Cyclodecadiene

P2 FTLAE Y RO U T U0 2 35 00, 5 090 0 AR 3 T KT, HU R 1 RO £ ik B i
K(7.993 mg/g HEE) JEARREERRAY 1.7 £i5; HFE 5 d BRGSO EREER M 1.4 65,25 10 KA & w746
TR 15 RATEE BRI K-, A s e, OGRS & ) 0 25 B0 B 320 5 R A AR, A
55 15 RIS R 755 MO 3 8 TARBERAS (1 1) o HO3 Bk RRUHTRY 1025 15 OBt il o 2 A & IR TP R L 1-JE R
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P2 FH W2 DL 52 A2- 1605 - 18-TR T , HTAH AR T R P I 2 b /b, XU 32 a7 At 3 5 S i — B0
IR R E R B HER (R 5, 6) .

R4 HEFHIEFEFERSRER BTN/ (mg/g 6 H)

Table 4 Changes of major sesquiterpene content with time in the infested branches

A L] HEREL Days after insect-infected/d

Sespuiterpenes RbF Treatment 1 S " -
YL {2 R A 0.128+0.010 a 0.181£0.05 A 0.085+0.020 a 0.492+0.080 a
Caryophyllene Ha R 0.160+0.020 b 0.054+0.010B 0.142+0.010 b 0.313+0.010 a
o- AT 12 e 0.037£0.010 a 0.027+0.010 a 0.013+0.003 a 0.068+0.010 a
a-caryophyllene A 0.080+0.010 b 0.009+0.001 a 0.02020.001 a 0.052+0.005 a
1,6-3+ 4 Ta TR 0.117+0.030 a 0.035+0.001 a 0.018+0.005 0.04620.010
1,6-Cyclodecadiene HEBA 0.106+0.020 a 0.052+0.001 a — —

x5 HAEHXRRITEWTER D FEREHEL/ (mg/g i)

Table 5 Changes of major diterpene content with time in the infested cones

XA ) HUEREL Days after insect-infected/d
Diterpene AP Treatment 1 S o =
13 s g fet FREBR 0.647+0.02a 0.422+0.03a 0.191£0.07a 0.168+0.01a
1-PA, methyl ester HERRE 1.419+0.05b 0.295+0.07a 0.11420.03a 0.099+0.04a
DU5EAZ-16-1-18-FR TR R RREBR R 1.578+0.05a 1.513+0.42A 1.115+0.11a 0.979+0.07a
Kaur-16-en-18-OCDAME HE BRI 2.561+0.08b 2.214+0.08B 1.048+0.18a 0.921£0.20a
XAk &4 fet FEBR IR 1.021+0.01A 1.417+0.06A 1.168+0.11a 0.844£0.05a
Diterpene HUE R 2.010+0.05B 1.849+0.05B 0.677+0.06b 0.815+0.05a

(DPA , phenanthrenecarboxylic acid ; OCDAME , octadecadiynoic acid, methyl ester

®6 HMEFSIHEZWIER 5 FER EHIZEL/ (mg/ g )

Table 6 Changes of major diterpene content with time in the infested branches

W,@;ﬂg/g% JbH Treatment HERH Days after insect-infected/d

Diterpene 1 5 10 15
1R R T W 1B 0.259+0.02A 0.166=0.03a 0.085+0.007A 0.0689+0.01a
1-PA, methyl ester B 0.441+0.03B 0.272+0.07h 0.211+0.02B 0.205+0.03b
W Fek2-16-4- 18- R R T REH 1.728+0.05a 1.730+0.11a 2.077+0.23a 2.343+0.39a
Kaur-16-en-18-OCDAME B 2.570+0.10b 1.596+0.08a 1.599+0.13a 1.023+0.13b
XG4 TE B 1.012+0.03a 1.096+0.08a 1.957+0.06a 1.089£0.01a
Diterpene B E A 1.465+0.06b 1.387+0.05h 2.080+0.003a 1.714£0.08b

2.3 R EARIAI FHEE L) dL RNA F P & B R0

AR A KR AN HLAR RNA 5 P 5 BRI A A B Y I U R R AR B A M R BERR 4 i RNA 5 P
o, af [ S Y EEOR XA HUE R R E R K 7 a] LU ) BOR 3 AR [R] Ak 21 A 356 ) i A B 40
B ARLL 3 B4 U RNA S it P& dbine iy HLUOR: 4 894 U 5 #8400 25 54 1 35 (P<0.01) o BEIIANBE
IR 3 Al U AR Z IR B 2%

SRR T 3 NI 4 B RNA S5 40 RS Al L < O /INVE e T BROR 4R < BORTBICR (1
FT A R ) gh i EICRE R B P S EORE B 4 A RSN O ORI R SRR A L P A
i RS R A e PSR AIR, 225 AR 2 UL 3 Db A ) X R BEAE 4 HU AR KA T 1 2 5
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R®71 BHEFEFRIBLAHDIELS SR RNAFIP SELLE

Table 7 RNA and P content comparison of pine comeworm larvae in different host tissue

RNA %1/ TH RNA content/dry body mass/% PEHE/TEP content/dry body mass/%
jies ] " AN SR R " AN R SR
N B : B B : B
Instars Cone infested by . Cone infested by
Branches . Cones Branches Cones
G. margarotana G. margarotana
3 #% 3rd 3.50+0.02 A 3.53+0.05 A 3.85+0.02 A 1.05£0.02 A 1.12+0.04 A 1.11£0.03 A
4 #% 4th 1.57+£0.04 B 1.66+£0.10 B 1.86+0.04 B 0.57+0.05 B 0.64+0.03 B 0.62+0.04 B
5 i#% Sth 0.99+0.02 C 1.11£0.04 C 1.20+0.05 C 0.38+0.01 C 0.41+0.02 C 0.43+0.07 C
3 it

FEALTT IR RF R BEAE 7 SRR A SR BRI o e ) 3 TR 9 ) BRAE BRI 77 B 5 4E 5 L /D
Bl HUE G T RSB R A 4 BB 1) I AR R 0 B BRI ; [ A B 4y A s 5 f B R SR R
R FEMRIX AR T AR B AN BEIE /NG Ik — R A 5 (5/NE IR ) (B A 1 SRS BEEE L R (1
F1 ) R A 2—3 SR BRIE A (1 SR 22 HU) AOER SRR BEIE S TR S 4 R A ER, R TR B R A
BRI RS AR GOX TR PRI, 4 Fh ekl DL 5 4l GOX Tt iy, & T 4 i 3 ik 4hdL, Jf
H,3 MR 4 B3 By B R T /NG R A A RSB A) H GOX 1EPE > BRAL A — RYBREIE &)t i 1
> HRS Al B TE E  Hh SNG IR AR 1 4 18R S R4 L COX TR R E S TR AR, R AL, £
PSS H 4 TR GOX F R E MR BiE . JF B, A TARPEMAE IR 4 L GOX ¥ 14 3 /& T 2F 4
Y 1R A A ] — B HURTR 2 32 L 4h B GOX 1 PRt AN TA], Sl T Epb i (ke &9 A %) 3
M4 L GOX Tl PR 18 X GABIF R 45 5 — 3,

XU (FARBTR ) S Bt AR 2 BRI 5 B 00 11 S5 20 0, P A S A £ B A A i 4 i A 31 42 B A A
FHEO ARG IS R AE AT MR R L ARG | B S D AANEE SZ 38, TF A BRh 45 & ) A I e 52 3 r
TE I BR A2 AR TR RS ZERA IR h T b7 BBl /N2 ARBIF S 45 51 o, WUl (A AR TR ) 11 At e i
K (5.0 mg/g SEEAEAT)  MAFLBE IR (0.3—0.5 mg/g BEFE) , MG 7E 1.5 mg/g B8 4247 UE 5, IAIR IR
AAUAE 2.5 mg/g BETE | HUE BRI BEIT RIZHR 55 10 KIGIET 2.7 mg/g ®ET ; MiH RS HL 35, A0 I w400 401
YGRS AR, 55 3 TR . AU S s A IS O UBURE | A% i A U BRI RR A B
WIE BT . SRR LI, BT R B A 5T (FARE TR ) B . DARTRF ST, e 1 Il AA BR AL/ NG 1 4
HfEE G, HUERRIRRE ISR IR, LA I E B R A3 N FE AR ST A AR 2 FhE U A ER AR
B S 17 1) 25 57

5 /NG LA AAERAFIHTAY 3 A B R RS BERE 4l B RNA FT P & i 8,3 #34) HL RNA Fl P % i i
o, B D 2 Sl R DA BUR R S A R B g AR A A R 5 U RNA R P & i
FERRA RO R IE Y 8 3 Akl 3 NI 4 HL RNA A1 P & SRk DIAR G, H 3 Rl ) 4 i
RNA Il P f i (RPA K% T0 3 25 52, UL A RS BRE0E &0y s vl 3 5 GOX 3 35 R il A 4 g i gl 112000 {H 3
Fi BB RYBEIEAETG 50 2 RN AR B R R MR ARTE A R IR R GOX I s 4 ikl VE 2 22 2 MR 6 30 [ 4y i b
A EEFHIAAXT R COX K=Y H,0, 8 1 A KR (SA ) iR M HI R AT HR- 206 (JA-ET)
R B A, S T R B R 2 3K, BT A GOX READ I 27 32 A e A RI B2 B A8 220 /NG k& sl (i e e
WRT JA BBV TP, AL T B R HE R B BEIE 4 HO GOX 1 B B R 45 B AR 4
J O AR A R R AR B A R A & AR — B

TARERSL /NG i 4 s e I8 51 75 Y R0 R R 4% &0y vl [ RO U 7l 2 s Okt BB 38 4
FESES R NG IR AN UL T 45 S8 43 AE T, R BEIE 4 A BB TSR AARAR L (R T /NG M 4 H R i
SN b Sk AUCE R R (TR A ) 1175 15 75 26 8, {1 52 3 R 9 I S BRI 0 o 2 A R B e 0t )
2 E BRI AAS BRI TR 2 RO U B2 E R BUE IR U AL RSN B AR A R, SR
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TR EABE R REBERE L) U ik GOX IR MR AR i B 48 , AN TR kit 4y e A KRB A — 2,
J PG A RS BERE A o, 3 5k s R e ) U BRI R DR i EH R (B ERY)
W78 50 4 8RR TR APAE 25 SR Uit 10 R e, AR T TE 2 EROAFAE" , UL ok 2 A R IR 1 52
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