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Effect of different stress on the endogenous hormone content of Aquilaria sinensis
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Effect of different stress on the antioxidant enzyme activity of Aquilaria sinensis
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Fig. 3 Effect of different stress on the total phenols and total terpenes of Aquilaria sinensis
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Fig. 4 Effect of different stress on photosynthetic parameters of Aquilaria sinensis
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Table 1 Effect of different stress on chlorophyll fluorescence parameters of Aquilaria sinensis

AbEERFE (H) Time (Month)

KNSH AbER
Chlorophyll fluorescence parameters Treatment 1 3 6
X CK 367.54+5.06 Bb 398.22+15.48 Ba 395.89+7.79 Ca
GG Fy H i BS 504.23+12.38 Aa 498.78+13.55 Aa 424.78+13.38 Bb
UM AR i AS 488.91+20.14 Aa 473.22429.98 Aa 443.56+15.84 Ab
XTI CK 1961.74+60.12 Aa 1964.11£94.97 Aa 2034.56+7.79 Aa
BRI Fpy Hp e BS 1848.52+96.62 Ba 1675.67+137.16 Bb 1988.00+81.95 Aa
WA e AS 1717.40+74.17 Cc 1606.44+77.05 Bb 2014.78+95.11 Aa
X & CK 1594.20+60.34 Aa 1565.89+106.40 Aa 1638.67+35.96 Aa
AR Fy H i BS 1344.29+105.83 Bb 1176.89+148.09 Bc 1563.22+71.85 Aa
UM AR s i AS 1228.49+75.06 Cb 1133.22+101.73 Bb 1571.22+102.19 Aa
XTI CK 0.81+0.01 Aa 0.80+0.02 Aa 0.81+0.01 Aa
ARG BE FU/Fy Hi#ia BS 0.73+0.02 Bb 0.70+0.03 Bb 0.79+0.01 Ba
WA e AS 0.71£0.02 Bb 0.70+0.03 Bb 0.78+0.02 Ba
X & CK 4.34+0.18 Aa 3.95+0.40 Ab 4.14%0.16 Aab
PS & TEE T Fy/F, H i BS 2.67+0.26 Bb 2.37+0.35 Bb 3.68+0.12 Ba
U e AS 2.52+0.20 Bb 2.42+0.36 Bb 3.55+0.32 Ba

TE: RPHAR P EMELR MR, AFRE T RS A B RIE R — I A 2 R B2 (p<0.05) .

(p<0.05).
Notes: Data are presented in the mean + SE. Different capital letters indicate the significant differences at p<0.05 level among treatments at
the sampling time. Different small letters indicate that the same treatment has significant differences at p<0.05 level in the different sampling time.
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Physiological Mechanism of Aquilaria sinensis in Response to
Fungi and Mechanical Damage Stress

ZHANG Peng, XUE Shi-yu, LI Xiao-fei, XU Da-ping, CUI Zhi-yi
(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] To investigate the process between growth and defense of Aquilaria sinensis, and
reveal physiological mechanism of agarwood formation in response to fungi and mechanical damage
stress. [Method] Two methods including injection of fungal agent and drilling with mechanical damage
were used to induce agarwood formation with the three-year-old Aquilaria sinensis trees. Subsequently,
hormone content, antioxidant enzyme activity, total phenols and terpenoids content, and photosynthesis
and chlorophyll fluorescence characteristics were periodically analyzed during agarwood formation.
[Result] At the initial stress stage, the contents of defense related hormones, jasmonic acid, salicylic acid
and ethylene increased significantly, while the contents of growth related hormones, gibberellin, and auxin
decreased. At the later stress stage, the contents of jasmonic acid, salicylic acid, and ethylene gradually
decreased, while the contents of gibberellin and auxin gradually increased. The activities of antioxidant en-
zymes and the contents of phenols and terpenes were significantly higher in the stress groups than those
of the control group. The contents of phenols and terpenoids increased with the increase of treatment dur-
ation, and the rate of increase decreased. Three months after treatments, the photosynthesis and chloro-
phyll fluorescence were inhibited, while inhibition was alleviated after six months .
response to the stress of fungus and mechanical damage, defense related hormones increase signific-
antly, as well as the activities of antioxidant enzymes. In addition, the secondary metabolic defense
products such as phenols and terpenes increase and photosynthesis is inhibited. The strength of defense
response decrease with the increase of treatment duration and trees recover the growth. Thus, agarwood
formation is the process to that Aquilaria sinensis trees produce secondary metabolites by strengthening
the defense response, which is a trade-off between growth and defense.

[Conclusion] In

Keywords: Aquilaria sinensis (Lour.) Spreng.; stress; hormones; antioxidant enzymes; secondary
metabolites; photosynthetic characteristics; chlorophyll fluorescence
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