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Effects of exogenous jasmonic acid on the activities of defense enzymes,
the contents of four substances and the growth of rape

FENG lJianxiong, CHANG Jing, LI Haiping®, YANG Fan, LI Yan
(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract Rape is one of the most important oil crops in China, and the insect pests of rape have been recurring in
recent decades. Jasmonic acid (JA) plays an important role in plant resistance to insects. The changes in the
activities of four defense enzymes and the contents of soluble protein, sugar, chlorophyll and tannin in ‘ Dahuang’
rape subjected to exogenous JA treatment were measured in this study. The results showed that the activities of
peroxidase (POD), polyphenol oxidase (PPO), superoxide dismutase (SOD) and phenylalanine ammonia lyase
(PAL) increased significantly in rape seedling leaves treated with 100 #mol/L of JA compared with those of the
control. The effect of JA on PAL activity was the strongest among four defense enzymes, 2. 36 times of the
control at 48 h. POD and PPO activities reached the peak 12 h after JA treatment, which increased by 73. 46%
and 49.21% compared with the control, respectively. SOD activity increased by 14.93% compared to the control
at 24 h. The activity of trypsin inhibitors (TD) reached its maximum 48 h after JA treatment, which increased by
38.37% ., and then decreased gradually. There was no significant difference from the control in 120 h. The activity of
chymotrypsin inhibitors (CI) increased after JA treatment, reaching 1. 78 times of the control at 120 h. The
content of soluble sugar and chlorophyll decreased to the lowest at 120 h, 38.70% and 17.83% lower than those
of the controls. The soluble protein content decreased first and then increased, reaching the lowest value 48 h

after JA treatment, 47. 98% lower than that of the control. The soluble tannin content increased after JA
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treatment, reaching 2. 03 times of the control at 120 h. The root length was significantly different from control

after JA treatment for 28 d and 35 d, and there were no significant difference in the stem length and dry weight.

The results suggested that appropriate exogenous JA dose could induce defense response and enhance resistance of

rape, and there was no significant effect on the growth of rape.
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CK is the negative control; JA is the treatment with JA. Different lowercase letters indicate significant difference in CK between different time points
in the same treatment; different capital letters indicate significant difference in JA between different time points in the same treatment at the 0.05
level (Duncan’s new multiple range test). * indicates significant difference between the treatment and the control at the same time point at the 0.05

level (Student’s ¢ test).
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Fig. 1 Defense enzyme activities induced by JA in rape leaves at different time points
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CK is the negative control; JA is the treatment with JA. Values in the chart are mean+SD, Different letters above bars indicate
significant difference among different time points in the same treatment at 0.05 level (Duncan’s new multiple range test). * indicates
significant difference between the treatment and the control at the same time point at the 0.05 level (Student’s  test). The same below
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Fig. 2 Protease inhibitors activity induced by JA in rape leaves at different time points
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Fig. 3 Nutrient contents in rape leaves at different time points post treatment with JA

2.4 RABLEXNMEHETRPAIBAEETS
EMF N
SRATRRAC AT = R T A T i 2 0
I (P<<0.05),4F 120 h A& E5A3 T 101 mg/g, &
XTRERY 2. 03 £ (B 4)
2.5 FRFAERAEIHMEHEE KBTI
FERATRAL T 28 d A1 35 d, IMSEMR K & 5
TXFRE(P<C0. 05) , At B[] 330 35 2% 5% . SR A
R AL BT SR pR imy AT H B TC B (R D,

- 12 -
P2 0l OCK mia o a
o0 < .

(=]
ﬁ S 08

£
4E 0.6
1+ =
g 2 0.4
2
x3 02
I

00—, 8 M 120
fif Al /h

Time
B4 FABRLEEARMEHMXAREATEE
Fig. 4 Soluble tannin contents in rape leaves at

different time points post treatment with JA
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®1 FHBRAAEERENERROKS R FE
Table 1 Stem length, root length and dry weight of rape at different days post treatment with JA

JA S RAE/d B /em AL /em TH/mg
Days after Stem length Root length Dry weight
treatment with JA CK JA JA CK JA
7 5.63£0.72 6.01+0. 57 2.36+0. 32 2.37£0.15 19. 71£4. 51 23.67+8.09
14 7.98+1.08 8.70+1.70 3.9740. 23 3.93%0.51 39.02+£8.18 35.65411. 59
21 11. 00%1. 26 10. 9041. 24 4. 60£0. 46 5.07%0. 38 69. 3446. 43 70.70%3. 79
28 13.4040. 91 13.00%1. 03 4. 77%£0. 38 (6.50+0.22) " 97.67411.59 91. 2143. 46
35 17. 2140. 70 16.50+1. 23 5.03+0. 42 (7.5740.35)% 117.624+17.15 115. 124+14. 24

1) Bl o P E T hok 22 5 o FAR R e i) b B (T AD 558 B CCKO ] (4 28 57 . 35 (P<<0. 05, 7 1 55)

Data are mean®=SD; * indicates significant difference between the treatment with JA and the control in the same time at the 0. 05 level

(Student’s t-test).
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