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Resistance of jasmonic acid-mediated cotton seedlings
against the relative growth rate of Helicoverpa Armigera
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Abstract: [Objective] The concentration dependency and systemic induction of Wanmian 16 (Gossy pi-
um hirsutum ,1.)induced by different concentrations of jasmonic acid(JA) were studied. The time effect of
JA application on the relative growth rate and mass gain of Helicoverpa armigera were investigated as
well. [Method) 0. 1,1. 0 and 10. 0 mmol/L JA were used to investigate their effects on the induction of pest
defense enzyme activities in six-foliage seedlings of cotton plant Wanmian 16. 1. 0 mmol/L JA was used to
study the time effect of JA-induced pest defense in cotton seedlings and its effect on the relative growth
rate and mass gain of H. armigera. [Result] 0. 1 mmol/L JA had insignificant effect on the induction of

polyphenoxidase(PPO) , peroxidase(POD)and phenylalanine ammonia-lyase (PAL) activities, but it induced
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systemic increase of lipoxygenase(LLOX)activity in cotton seedlings. 1. 0 mmol/L JA induced the local and
systemic increase of PPO and PAL activities, but it only induced the systemic increase of POD activity and
local increase of LOX activity. 10 mmol/L JA induced local and systemic increase of PPO activity,systemic
increase of PAL activity and systemic decrease of LOX activity, but its induction effect on POD activity was
insignificant. Analysis showed that 1. 0 mmol/L JA was the optimal concentration to induce the defense-re-
lated enzyme activities. Depending on the enzymes induced, the induced effect could last at least 4—8 days.,
but the inhibition effect at day 6 was the best in terms of the relative growth rate and mass gain of H. ar-
migera. [Conclusion) JA induced the defense-related enzymes activities in cotton seedlings in a concentra-
tion-dependency and time-effect manner. The induced defense by JA inhibited significantly the relative
growth rate and mass gain of H. armigera. 1.0 mmol/L JA was the optimal JA concentration that induced

defense-related enzymes in six-foliage cotton seedlings Wanmian 16, and the duration of induced defense

was 4—8 d.

Key words: jasmonic acid (JA) ; induced defense; Gossypium hirsutum L. ; cotton bollworm; relative

growth rate;oxidase;antidigestive enzymes;pest control

WA A6 (Gossypium hirsutum L. ) & —Fp 76t 5L
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Fig.1 Local and systemic induction of PPO
activity in cotton seedling by JA
Different lowercase letters above bars represent significance of PPO
activities at P<C0. 05 among different JA concentrations, while different

capital letters above bars represent significance of PPO activities at

P<C0. 05 with the same JA concentration. The same below
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Fig. 3 Local and systemic induction of PAL
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Fig. 4 Local and systemic induction of LOX

Table 1 Exposure time dependent induction of pest resistance enzymes by JA application in cotton seedling U/g
Ab R ] /d PPO {14 POD itk LOX i ¥ PAL {7
Time after treatment PPO activity POD activity LOX activity PAL activity
CK 28.75+2.2 a 462.5+76.9 a 13.75+4.3 a 14.38+3.9 a
2 63.754+9.9 b 551.3465.1 ab 22.50+3.8 ab 15.00£1.9 a
4 62.50+14.2 b 702.5+1.3 b 22.50%6.5 a 26.25+6.8 a
6 33.75+3.8 a 705.54+97.2 b 41.25+3.8 ¢ 26.8849.2 a
8 32.50+5.7 a 583. 8445, 8 ab 31.2542.2 ¢ 25.63+5.4 a

R SVEE R A R /NG F B8 2 5 B2 (P<<0.05), F £,
Note: Lowercase letters after data in same column indicate significance at P<C0. 05. the same below.
F2 JAREREHHENBL BB ERKEZNZ I
Table 2 Effects of JA-mediated defense against the relative growth rate(RGR)of H. armigera

Ak B ] 5 AR A8 R 2 G 3R A A AL
A B s ]/ d Cotton bollworm fed with treated leaf Cotton bollworm fed with systemic leaf
Time after
treatment HIXEE K %/ % P BRI/ Cmg + 3k ) HIRHE K% % PR (e - )
Relative growth rate Mass gain Relative growth rate Mass gain
CK 31.5+3.7a 37.1+4.5a 31.5+3.7a 37.14+4.5 a
2 23.3+2.4a 29.8+4.8 b 31.7+6.7 a 40.7+13.4 a
4 20.1+4.9 ab 20.5+4.6 b 22.5+4.8 ab 30.5+9.6 a
6 9.3+1.2 b 20.4+4.1b 13.94+4.3 b 19.34+3.5b
8 19.24+3.9 ab 20.9+1.6 b 13.94+4.8 b 18.14+8.3 b
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1. 0 mmol/L JA X} PAL Mif5 T8O BAE T 0. 01
F110.0 mmol/L JA 4, UiBl JA &5 T ML 4h
AR R TR ot 3 A2 T VR 3 R A6 &0y 1 977 0 1 Ok A AR
()4 1y TR E AR H .

LOX A9 32 05 SO i JA & L OC S8 il 2
—. LOX B £ A s LOX 3% My & R # 5 4
W ) 5 AR A 2 VAR o6, LOX S FaAE AR 8 5 32
(o 0, S ey W A T e gl 0L T B AR AR DG 3k
H LOX2 %51y %3515 % f+ & (Clostera ana-
choreta) WU J& » ¥ M 1 R /9 LOX 3% £ B & T
L T R R B L R TR R 1 TA S
AN A RE S T UL VU AR e 56 B B 2 LR EL S
LOX JEMm Tt R E K (Zea mays. LHOPYUHI
IKFE (Oryza rufipogon)™ LOX &5 B £ A7 ¢ 3 B
MFEE, AL T.0.1 #1 1.0 mmol/L JA ¥
REIE M4 LOX GV B & A b3t LOX
TG M I TN AL A R 0 A

JA 5 AR ALY T ) B P S A % L AE b 2 i
b TR AR R S8 I i A T 3 T SR A OC g TR
PR T . A AR A Y R B R R 2 SR R R
FH TR b B f o ab AR AE L POD Fl PPO
BIRFREF . AP ERV L JA IR K
3 BE 28 48 52 Wil ) b T 5 40 By A AH G 5k PR i 3 38 A
B e v AR AR G S . AR A SRR K&
A B2 YA AR G BT UM O 1 e T B TR
HRZH AR i S O . X 5 EIR IR 45 R — 3
3.2 JA ESmEYERRENFEAE

A S 25 . 1.0 mmol/L JA # 5 SRR ]
Fegk 8 K. ABHIESE 8 K. 45 P HUAH Gl I P A7) =
T BEE TR, HIJALME2~8 d A4t
2R G0 0 W SRR AL R &)y Ho B, A A8 A G 2R R A
PR RIS IR A BT R R, JA AR AR BR PPO
R U BRAE A B 5 2 K4k, PODLLOX Al
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#%

PAL 3 P i W (E 2 IR AE AL JLF 28 6 K. ik i
VB R LA AE 1. 0~10. 0 mmol/L . E K
W75 0 A S 5 PR A0 A B Jo 1) 6 3k 5 A B v R B AE A
O WX 0 IR R0 R e B RO M L A T RS
ik 2 K. Mfdit iy PPO J& PEAE 0. 1 mmol/L JA 4b
B S5 3 Kk i KAE, 0 POD & £ W £ 0. 01
mmol/L JA b 55 7 Kk {H;0. 001 F1 0.1
mmol/L Z€#] & XF M1 AC PAL 3% M5 S 09 w4 i 1 B
e 5 K BER T M. 10 pmmol/L. 0. 1 F
1.0 mmol/L JA X34 H % (Brassica oleracea) ¥t
HAERE S EE AW R 5 dY . 0.1 mmol/L JA AbBE
Y385 KRR X R RS 1 M RE A Kk 15 d
Abe 5N 9 7 0 2 WY 2R R H R AL B /N 1 3
XU AL #] B ( Frankliniella occidentalis) [ 3 P4 7]
FRgeih 4 . 28 BT JA B A A
PP Pl 2 A B 32 R ) 1) A 378 00 S0 O TRl e
BAEE PUIH AL X TA b B ) 07 v A 45 N A
I
3.3 JA BESHMNIERRNEIE

FE R AR TA SR VR A BRAS BT PR3 5
FECE R F SER AR R B
IR, Thaler %093 3 4R WF 52 W1 3 ik 4
TH 2 AR 2K i B2 g (0.5 A1 1. 5 mmmol/L) 4k B
J5  FESER 0 A K RS . AR R D R R
IR 2 RO BB o8 A1 1R PP A 3L 00 2 A I O AR 2
RH o AR SR A 2K A R G Ak 33 A ol Sk i B IR
9 d J& - fA Ak A8 0 B AR T X B . 2 mmol/L
JA 4b 15 A 5 MR AL B Y R B 7R ik
(S. frugiperda) %) H AH X A K R X BECF B 24
15,6901 . AL A B TA Ak BRI AR G i 2
FREART 4 AR R g BBy A XA KR 2 HIY
R RO, 5 TA i SR bR R AR R R 5%
JRUBE S T b £ A 0 R X A K SRR i &)y A
Jo 2 14 A 45 2R —E

LA U EERAT LR 1L A i AR ST U A
PR PR RN FS DD L 3 TE R S B A AN 2
Ak, BRIV ) P TG 5 — B [R]85 3 [ A X
HUFE RS U RE 5 A O T R JUE
Z& 113 B A 1R 22 1] B s R SR D S 15 5 B AR AR
WA S . DA R 5SS
LI T — B AR AT R . R T AR A B
(Mexican bean beetle) BUEr 3 d J& , H: ¥z S AY
fif PRI 15 d J5 5 5 T P B T R 20 d s T
BRI X E UK. 15 I BT

S S URT O A OB R (H SR T L B R
ST/ IR A 71 o 7 Sl A I S (NS I
(Trigolium repens) 2 G i (¥ 1f5 75 B 38 ~51
b T4 M Y 98 55 3 A o R R D TR 28
dU L R E JA i S E AR AP BOR A
W6 P AR A B R AT G R R AT T O X A
e MU AN AT SR R L O AR AR — A AR R — R
FELZNERYMAERTREVIE.

44 ik

JA BEXS 6 W IR AE 2 B bt AUtk 2R AT SR B
ARG B H G5 S AR AE 4 v Bt du v 77 78 v B 4K
FPERME S . 1.0 mmol/L JA 2i%S 6 i 4
fE4h1 PPO.POD.PAL 1 LOX %53 HAH 3¢ i 75
PER AR B i R = 8 do JH 1.0
mmol/L JA &b ¥R AL 2 v i 7 w5 4 I AR A iR
2y HUIRE AR B HRORE O AR AR TR R, 2 d N A BT
sz 2 3m ] .
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