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LSS BN B TR 5 R Y 1 L £
TEA4 R ) R R I B SR A 2 ) o ) B A
TS | GR 7 A 8, AN RN DR AL ( Pinus sylvestris L. ) #1y
RCAE M- 3% ( Diprion pini (L. ) ) 7 Bl RERE L% & W)
W 5 B8 % 4 % ( Chrysonotomyia  ruforum
(Krausse) ) "o HBLAY = 8 95 0 R AEMIIY (UL-
mus spp. ) ") F13E 5. ( Phaseolus vulgaris Linn. ) ' |-
HE KRB, Fioh, CA SRS 5 o Fr 4R iy
RPN SR T RGMERIE PO

¥/INFHik ( Micromelalopha sieversi ( Staudinger ) )
J& T3 H ( Lepidoptera ) £+ 1 #} ( Notodontidae ) , 1%
U RO, DA RS B o L e Y
IR R A — R Ak iz 0, 2 16
I AR NMER) H L — o AR, B SEZ R
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1.1 EYs

S E A ff b o SR A7 IR TG R B SE A7 108
(108 4%) MIBR A 111 5 (111 ) , A 2R
F AL RIS DOMROLY 3 1 6] (10 4F24= 108 47,107 4
I LLT AZIRAEAR) |3 F 03 5 21 A A A4 1 ol A £
AETR LM FE = ST R, E W De K (R
FONTER R ORBEEAZS) 8 A U0 R KA — 2L
AR R A S B0 A T4/ NI B 52 56
1.2 il RiR

SEY P /N R T 2017 AF 8 AR [ IR

AV E 10 424 108 A bk, HOiR (o] 4 e e
U ERLSK O PR TR IR AR IR (28 £1)C, R %
(50 1)% LI 1: D =16:8) Pk,

2 R FE

2.1 ARAGEEKRIIZE

TE— NI N 0.75 m x0.75 m x1.5
m (K x 58 x5 IR RTE 2 A, A TR A 4
Pk 108 47 (R ARFTFAR T, 8 I it AR — SRR AR )
A3 B R 7 B R R AN A0 I A AR, AR AR AR 24 50 em
RIS R 55— S0 36 % N 8 A R R R /IN IR 8 L, RO
4 R BRAE IR o 2 NS00 % SRR A ARO6EI iR
JE(26 + 2)°C JRFE(50 = 5)% . 111 R IR
(IR B
2.2 FEEpAbIE

1 20 XM Ak 1447 708 F 0 M T HRIC A R 7 B
TR 75 BN, A S HL™ 01, £ (72 h) Rk
SEAUG R A IR R [ B SR S 408 3T A R A
Xof BERELAR XoF 02 35 457 19 b o g i Rt T 3 B (60
H) R, BT ik 5 ml i PR L 4 N Ui R 3
M2 o T A, R 3 AN ESA
2.3 #HHEEFIREK. BIEEKRFIX BEKRNTE
L

FEBRAEAR B ARIFEAL &l Ak SR R (50 3K )
Ty AR GBI RO R AR B2 [ i 4 e (50 Sk ) iR 7E
M B W G SR T 4 BT Bt . 108 A 111
W iy s AR T
2.4 WNEFE
2.4.1 THEMEAFTEMNT BTV
2, WERRFRIURE A8 0. 20 g F 25 mL Z8 i)y, InZ&18
7K 25 mL, AR 2 h, R H 5.0 (10 000 r -
min ' ,5 min) B FE R FAL. {28 H Waters 2695
WO (7% R 58, (035 4L sugar-pak 1, Y 3l AH 2y 7K
(L 0.6 mL « min "), K B8 7w 22 K 0 4%, A
it 70°C
2.4.2 ANAFMNE BHEVRE WITE,
HEBRFRIURE A 0. 20 g FIHARAT, SE A 2 RO A i
R A (LR : BRR A = 10: 1), PN A 15 mL
H,S0, , #- &2l 12, 55 2 KAE DK20 L 15 Ak b Hh 3
i, VoA H ] UK152 4 [ 3hdl K EAUN5E 4 N
B,
2.4.3 HBRABRSTMNE SIS Wi
2 R FRIURE 5 0. 20 g F 25 mL 28 i), nz%is
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W, A A/ NS I AT S 2 i A YR TE R R B E SR B ST [ R 11

K25 mL, B HFE D 2 h, ¥ A5 250 (10 000 r -
min "' ,5 min) BV BAE AL, B RIS 10 pL,
F AccQ - Fluor i) A1 4, {8 K Waters 2695 &
O RS, QRGN AccQ + Tag aa 0 HrE (3.9
mm X 150 mm) , 3314 A J 140 mmol + L' NaAc
V(17 mmol « L™' = Z i, pH =4.95) , i sh 4 B
o 60% /KR (602 40) , BRIV, i 1 mL -
min " A IES : 2856, Ex250, Em395 gain 10,

2.4.4 2T A5 FME  Folin-Donis [t 3 (FD
) P R FRERCT R RS AR I A 0.2 g ik
A 50 mL =, 10 mL70% £ BEfE 90°C /K i%
RS BRI 4 YR, RV B B O I RV R, e
WA IR 70% M7, Fe o FEamIE I 2 b 3
J& T 680 nm M OD &, [A] iy 57 R i A1 B

S8
2.4.5 E&A 2 E  Folin-Cioealteu [tk (FC

W) P M R R R B, AR REARLLO g
T 150 mL =¥, in A 70% £ BE 100 mL, &8 75
WEP 1 h BURF B I8 BT, 91 70 % LS
5] 100 mL 25 S R AEI . FE ORI S S
760 nm T OD {A, [7] B F 3% & B il AF A 1
S
2.5 ZitAE

K H Spss 19.0 Geit B34 T B R T 25 70 it
(One-Way ANONA) f1£ & 8 (LSD) , Duncan 5%
BEATREA (8] 22 5 BB V504, R Excel 2007 1R

3 HRGAA

3.1 108 1570 111 5% A B4 BB R LR
FEl 1 460 /Il 4 R 108 A5 111

B DR SR UT R AR A BEAR AR B I 1, 8l IR AT

27 =
KRR RE,
100~ 1 108 m 111
a
© a A A A
2
£ 8 8 r 2
P —
BT 60 f
=
w2
40 *
FEENM AR Xf JH
Oviposited Neighboring Control
leaves leaves leaves

T AR/ NEG FREEIR 108 4774 Rl 4k B I] 22 52 10 35, AN [A) R
G EEIR 111 AN R 40 B 22 57 .35 (p <0.05) o Fle
Note: Different lowercase letters indicate a significant difference

between different treatments of ‘108’ , while different capital

letters indicate a significant difference between differenttreat-
ments of ‘1117 (p <0.05). The same below.
1 108 770 111 A E AL BB B9 4) 77 & 2
Fig.1 The survival rate of larvae in different
treatments of ‘108’ and ‘111’

3.2 108 #7570 111 i J A ER AR EES ESH
108 A7 BIAE AR FI AT T AP B 0] 5 1k S W 19 35
R H A U TR R AR 5 (L7 DI A 08 S AR R P 22 |
AR R OB ) IR AR R X 22 e AN I
s OB A IR AR A AR AR AR TP A B (R 1) .
LT A7 BI04 A P P OB 25 i I 351K T 40
TR , (H7 BRI QB ITAR R 5 0 B R 2 22 S AN
5 PN FNAR AR IR A W S Y AR TN A
i, SR 2 R b S IR 2 AN B 3 AR A
BRI 220l 5 i 2 T DAL AR, L5 X IR 2 S A
BE 1L AR 3 FAL PR AORAGIN 2] =H8 (£ 2) o

R®1 108 FARMEMATAMESE

Table 1 The content of soluble sugar in differenttreatments of ‘108’ mg g~
A4k B E27 =¥ ¥ HENE R SbE
Differenttreatments Polysaccharide Trisaccharide Disaccharide Glucose Fructose Total sugar
FEURAEAR Oviposited plants 150.40 £21.27 a 0.65+0.65a 18.49+6.97 a 10.32+4.94a 18.34+5.92a 198.19 +4.33 b
SRITHIAK Neighboring plants 160.49 +7.97 a  0.75+0.75a 17.78+5.29a 5.75x1.47a 16.48+1.91a 201.25+2.66 b
Xif B AE AR Control plants 167.70 £0.75 a 0a 16.70 +0.16 a 10.87 £0.07 a  19.89+0.16 a  215.15+1.03 a

T SR G ARG PR ZE 5 B3 (p <0.05) o TIAl.

Note: Values with different small letter within the same line have significant difference(p <0.05). The same below.

x2 11 GAELENTIREESE

Table 2 The content of soluble sugar in differenttreatments of ‘111’ mg + g
R e ST — it [ o
Differenttreatments Polysaccharide Trisaccharide Disaccharide Glucose Fructose Total sugar
F=BRAE AR Oviposited plants 162.15 +15.67 b 0 8.21+1.48c¢ 11.86+3.25a 15.28+1.65a 197.51+£13.27 b
SR ITHIAK Neighboring plants  206.21 £3.95 a 0 15.29 £1.69 b 7.96+1.23 a 14.88+0.59 a 244.33+4.02 a
Xif B A AR Control plants 167.70 +10.61 ab 0 32.31 £1.67 a 7.14+0.31a 18.02+1.00a 225.17 £11.47 ab
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3.3 10870111 B LERNE NIFERERS
BREWE/ £ NS

108 47 17" BRAE AR AR T AR AR 1 42 N 25 5 L
B/ 4z N 32 50 RER AR 22 52 AN SR o RBATAR AR 1157
P A TR R A R T DR AR R, 7 DI A PR
X IRZEFARE(FR3),

LI A7 7 BRAE AR ISR AR AR A 4 N & 2
FAR TR MR, B/ 4 N 35 25 i 10 I 7 o
LR A0 B 28 HE TR e i 5 fIR T A A AR R R X e A
B, HARITAE MR S X IR 22 A 5 (R 4) o

®3 18 ZARLENE NFESERZEREE/ N
Table 3 The contentof total nitrogen and free amino
acidsand the ratio of total sugar to total nitrogenin

differenttreatments of ‘108’

4N R/ N

Uif B AL TR B

A b

) AL Total nitrogen  Total sugar/ Total free amino

Differenttreatments . . -1
/% total nitrogen acids/(mg - g~")

F:EMEHQ 2.23+0.51a 9.29+2.64a 2.60+0.33b
Oviposited plants
ss
YBJE*EHE 2.80+0.70 a 7.53 +2.10a 7.44+£0.17 a
Neighboring plants
opitt
KA AR 3.07+0.23a 7.04+0.60 a 3.46+0.07 b

Control plants

x4 M1 HAELEHE NFERERZEREE/ N
Table 4 The contentof total nitrogen and free amino
acidsand the ratio of total sugar to total nitrogenin

differenttreatments of ‘111’

N B/ RN R R B

Z:]ﬁ]ﬂ\}i % u’lﬁg % @?%%L@ AE
. Total nitrogen  Total sugar/  Total free amino

Differenttreatments . . ~

/% total nitrogen  acids/(mg - g~ ')

Fgﬂ*ﬁ*)ﬁk 2.07+0.48b 9.70+1.22a 5.24+0.21b

Oviposited plants

s

Tl 2.37£0.42b10.54£1.79 2 11.33 £0.69 a

Neighboring plants

X BEAR R

3.97+0.05a 5.67+0.51b 10.09 £0.59 a
Control plants

3.4 108 i7F0 111 HERLEHNETEENH

108 477 B it - 9 B 7 5 i Wk 3 TR R
JL AR R BT i X IR R B E 1L
FEBR g FNAR I ) BT R ) S T
(El2).
3.5 108 #1111 HEFLENZHSESW

108 A7 7F1 111 4757 P it 9 5 B 5 e 38 S 35
TXF R SR ) S i S R 25 RO
(EI3).

OB 328
0-20 0108 m 111
o g
. 0.16 [
jE,!o g a A ab B b oC
~ ©
i
s g 0.12
+ 8
g =
0.08 L L
FEENM AR X
Oviposited Neighboring Control
leaves leaves leaves

2 108 1 111 HAELEHFHETEE
Fig.2 The content of tannin in the leaves of different
treatments of ‘108’ and ‘111’

0-12 r 108 m 111

A
a ab AB

[=]
(=3
3]
T
=
=

BRI/ (ng - )
Total phenols content
2
T

0. 00 L L
PRI R A F X
Oviposited Neighboring Control
leaves leaves leaves

3 108 #5F0 111 FAELEMH FHESEBEE
Fig.3 The content of total phenols inthe leaves of
different treatments of ‘108’ and ‘111’
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B/ INFH I B X7 BIARL IR B2 AR S AL AR I A
AR RT PR PERE 4 N 3 B LR BT FLE B Y 7
AR, (B 2 Rl EAZIRICHE R B R R AN R
Hirfr, 108 477 1147 BRI 300 R PR 1 R 9 RO 5
P AR T X LU A7 B0 7 BRI AR AR A 1) b
B ) TR B Sk WY O AT R A R X B
FUAR IR AR A8 T 75 PR 25 A S R, i ELAS [R] i 3R
s B R R IA (RN E FRY R B 2 kR
ARACFAFAEZE , 10 ] 5 PR B L E B S SR )
JERIBE RO TR, BRI R ™ AR bR A i
FEARRT REWRD 1 Al 2l R 23 i A 5 [R) IR, AT
EERE S R SRR ERR S O R R . A
WEFE 2 B, AN ) /N 22 il ok 3 K 42 ( Sitophilus zea-
mais (Motschulsky) ) [ B P 7 K6 0 5
G PR RO 5 T PR A O, I
HibBs ', JIIF (Aphis gossypii Glover) 53 2% &=
R AT A s B R s
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W, A A/ NS I AT S 2 i A YR TE R R B E SR B ST [ R 13

W5 155 A (Zizyphus jujube Mill. ) J& , R A AT 1
R R o A0 TR s A ) = N N i
FEJE 1 AL B 2 2k i 5 B2 A ( Pinus massoniana
Lamb. ) By B E SR o0 (Al I PERE ) & Je AR,
Ja AR B FORAKE Y R, 280 E e
Z 5 F B i, TR i S AR A
B A WTSE & B, 32 15 1 8k ( Hyphantria cunea ( Dru-
ry) ) f&E 1 ( Fraxinus chinensis Rosb. ) | 1% [E 45 #ii
( Platanus orientalis L. ) .Z&# (Morus alba L. ) \R¥5
(Ailanthus altissima( Mill. ) Swingle ) . T& 4% ( Populus
tomentosa Carr. ) F1 7 # ( Toona sinensis (A. Juss. )
Roem. ) S5 el MRERAA TG , HT R 1 g (K5 vl i 1 v
R RS O AR, TP R A A B L
S HATA BRI, BT T K ER R
GRS ] g S e s SRR L I T Y 15 e [ A
2GR EHYE TR TR UL, B (P, thun-
bergii Parl. ) F1 L5 EEFN RPN #4286 . ( Bursaphelenchus
xylophilus (Steiner et Buhrer) ) J5 B & & AW T
BT ARSEIG 111 A 48T MR A 22 B A )
VMRS S B B R T IR, 5 B 2
A LA, &R AR R 05 S P R M T RE L
SR RR RS 22 , Bcht BOL I AAAE 22 90, I8 5 2k — 2D
(AT A I AT SR IE

BRI 7255 B9 T 1 AN B SR R A
5 %8 2% [& Wy ( Hemiberlesia pitysophila Takagi ) 374
MISCAR I, 4 N FIHf B S AL R B R e S PTIE R &R
YIRS , & B 5P AR W, &
RMEHA RS N SRR T PRIt E R, I
PSR IR g 4 i 735 1 FAAEG, W LR &R AR R TRt
KR BEFE B K, WS (P. tabulae-
Sformis Carr. ) 5% 3| 75 #5 & Bt ( Dendrolimus spectabilis
Butler) f& % J5 , 5% F £ 0 9 2 L 1R B2 X 280
TR SRR . AR AL A P A 2 1 B i S A
KR W BB PE A AE B ORE L AR g
108 A1 111 47577 BRAR AR B 4 N i B IR Gl it
P LT BEAELRR (9 AR, (]I 2 7o R A% IR TG 1 3R 4R 3
FERRA 4 N & 5L 1 bEOG B Bk I R AR, X R 1 2
Al FAGIN 7 BRI SR ITARAR R A T — i i T
Pirko WEIE KRB, A RDK AR i b2 2R KB ( Nilapa-
rvata lugens Stal) f& 3 J5 Ak BRAG bR 19 22 A0 A 2259, 2
g v S U WD REES b e = i | RYES % e = D i 4
P13 S B X T e i 2 B 1R % 1) 78 A ARt i
AN 108 AT 111 A7 8030 MR A B A SR

A AT, FTREE IR 3 15 7 R AR A [ A 4
PEBL

H RTRIFSE & B0, AR 4 00 B 25 0 ot 5 A A vk
FEMERR . MY —R oA TR TR
UAERB Y o, WY K KT LA DY)
i TR T B A Y R h— 2 Y
URAARIY) BRI HU BT, mT DA/ B v B e Y
W, SRR ERAR KT RN KT )
AR B ] LA 4 T 1 T8 5 5 T e
B AR R s X TR B A T AL Al R G
EFEMYE, R T SRR ETY .
/NSRS BR G 2 FhORA IR TCIE R B BT S AR B
T PR SRR AE R AR B hn, Ho, 108 47 14 7 B
FE R B 7 5 i B 3 TR R L1L A | 77 O A 2R 3
MRS B3 T, X 5244 His K H
AR B ) & e 22 5 5 R A fe i Z T
FAAEW R IC R, Ho AN TRl AR e 2R ) A 5 7S )
TS HYT IR EAR SRR S A R A R, B
FAE 108 4 111 A7 Y 7= BRI Fr AR i 7 0] B
MR E A BT TR, HO108 A7 111 4% 7™ DRAE AR 1)
B SR TR AR . AT AR,
PR T S My R 5 B, X R A BB R . A
WA B, S5 U BAH AN R TCHE Z %543 A i 48 ( Clos-
tera anastomosis( L. ) ) BIPTHE K /N5 0 F o g8
R R IEMSGEHEY . H I, AU T
INFHIE P DR BERE U5 AR A B BAH AR R AR AR By 2
Yz, BIigs S iy 7 A

ABIFFERM , 4 /N F 8 7 B AT A AT LA S I [R]
W5 EAEY " LR P, AR SR 25 A P 2
TEAZ /N 0 7 B J 81 (72h) 25 o J5 SR 4R 14, 1 B
FEBR I 72 b P BIAEL AR RN <08 S AR PR A AR B A
RERAE T AR, A BT R, YRR A8 TE KL
LI I E] A 3 St HL R G, $U T (Arabidopsis thali-
ana(L. ) Heynh. ) 7E KX K3 W ( Pieris brassicae ( Lin-
naeus) ) P2 INJE Y 3 d RS T ALFE B A2 K RO
GAERTEN Y | E R B35 5 1eah, 25 T4
TE B 1™ 58 B J5 3k A 3 2ok AR W 5 | R, an ok
. (Glycine max ( Linn. ) Merr. ) 52 35 % ( Euschistus
heros(F. )" #i#% ( Ulmus campestris L. ) ZEAG 0 H
( Xanthogaleruca luteola( Mill. ) ) ™) 7= 5 5 25 A= P
RELAAESFLS RN B A B R Y 51, AR e
ZE IR 1 7 B AT DATE A [R] N 75 AF EAE A AR BT
Hobe BB X547 /0N 387 B9 I 40 AR R 5 7 B A A
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[i] ) A AR T B IR A ST, — 20 58 S8 AE AR 1]
MEAE R APPSR . Fi A8 B SIS
R TSR [ A 32 450 K 95 4% (Alnus glusi-
nosa (L. ) ) A B3R e (FAR MR 22 TR AR 15
PEART B RO B AR DA ANHGE . BOR oY
BI,H22 T ( Cuscuta australis R. Br. ) JHZ3 17 2 ¥k
B (> 100 cm) [ ) Fp 25 I, 2 H b — B2
SRR 8k ( Spodoptera litura (F.) ) 4l HWEUE R, 575
Hh—RRAHL R PE SN A S0 1 AR I A bR
ER 52 50 em , R, A% /1N 6 7 B9 353 408 0 Af
FRAEBUPE R B A R — 2D AR

T30, 2 FhR IR IO R AL B R IR 4]
HUG 4 B R 22 e AN B3, AT RE e i T4 4
R b, i R B 5 GE A TR RN RE MR
SRR A AE G T 0 0 T R &) HUGE o B R T
IO X AR F8 O3 A A3 AT D BE T 3

5 %

AWTTEWEG T A/ NIRTE 108 4570 111 45 L™
UG, 22 2 Fh R AZ IR TC L 2 077 B AF B 4R 1T
FLAR M R B Al s 2 N i R AR K E AN )
R B PRTACAE YR A A0 T B ARG B 5 R AR A [
FERESENN . A7/ N B BE S5 T 108 A7 A0 111 47
L NERE LT RIYiER STBUR= £/ IDistra i DB G b
B S o R Bl B A S, 7 A — s
oA,

STk
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Effects of Oviposition Behavior of Micromelalopha sieversi on Nutrient and
Resistances in Leaves of Two Clones of Populus Section Aigeiros

GUO Li'*, LIU Fu', WANG Yue’ , KONG Xiang-bo' , ZHANG Su-fang', LI Ru-hua', ZHANG Zhen'

(1. Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China;
2. School of Biological Science and Engineering, Xingtai University, Xingtai 054001, Hebei, China;

3. General Station of Forest and Grassland Pest Management, National Forestry and Grassland Administration, Shenyang 110034, Liaoning, China)

Abstract: [ Objective ] To study the induced resistance of two clones of Populus section Aigeiros after oviposition
of Micromelalopha sieversi ( Staudinger) through observing the effects of the oviposited and neighboring plants on
the growth of the larvae and measuring the contents of nutrients and secondary metabolites. [ Method | The sur-
vival of larvae feeding on the oviposited, neighboring and controlled leaves of Populus x euramericana ‘ Guarien-
to’ and P. x euramericana ‘Bellotto’ was observed, then the contents of soluble sugar, total nitrogen, free ami-
no acid, tannin and total phenol in the leaves of three treatments were measured to study the induced resistance of
the two clones after oviposition of M. sieversi. [ Result] There was no significant difference inthe survival rate of
larval among the three treatments. The content of total soluble sugar in the oviposited and neighboring plants of P.
X euramericana. ‘Guariento’ was significantly lower than that of the control plants. The content of disaccharide
and total nitrogen in the oviposited and neighboring plants of P. x euramericana. °Bellotto’ was significantly
lower than that of the control plants, and the content of free amino acids in the oviposited plants was significantly
lower than that of the control plants. At the same time, the total amount of free amino acids in the neighboring
plants of P. x euramericana. ‘Guariento’ was significantly higher than that of the oviposited and the control
plants. The ratio of total sugar to total nitrogen in the oviposited and neighboring plants of P. X euramericana.
‘ Bellotto’ were significantly higher than those of the control plants. The contents of tannin and total phenol in the
oviposited plants of P. X euramericana. ‘ Guariento’ were significantly higher than that of the control plants,
while there was no significant difference between the neighboring plants and the control plants. The contents of
tannin and total phenol in the oviposited plants of P. x euramericana. ‘Bellotto’ was significantly higher than
that in the control plants, and the content of tannin in the neighboring plants was significantly higher than that of
the control plants. [ Conclusion ] The content of nutrients in the oviposited and neighboring plants of the two
clones changed and the content of secondary metabolites increased at different degrees. Therefore, both the ovi-
posited and neighboring plants of the two clones can produce certain induced insect resistance after oviposition of
M. steversi.

Keywords: Clones of Populus section Aigeiros; Micromelalopha sieversi; oviposition; nutrient; secondary metabo-

lites; induced resistance
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