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Effect of Simulated Drought Stress on Antioxidant Enzyme System of Four Native
Species in the Ecotone Between the Minjiang Dry Valley and Mountain Forest’

CAI Haixia, WU Fuzhong & YANG Wanqin™
(Sichuan Key Laboratory of Forestry Ecological Engineering, Sichuan Agricultural University, Ya’an 625014, Sichuan, China)
Abstract To understand the resistibility of plant species in the ecotone between the Minjiang dry valley and mountain
forest under drought stress, antioxidant enzyme activities, the contents of Pro and MDA, and the contents of chlorophyll and
carotenoids were investigated using 4 native plants (Setaria viridis, Cupressus chengiana, Salix paragplesia and Hippophae
rhamnoides) under different drought stress conditions. Drought stress significantly reduced the contents of chlorophyll and
carotenoids, but increased membrane permeability, the contents of Pro and MDA, and antioxidant enzyme activities (POD,
SOD and CAT). Compared with C. chengiana and S. paragplesia, S. viridis and H. rhamnoides showed higher drought-
resistibility with higher Chl a/b and Pro contents, and POD, SOD and CAT activities. However, S. paragplesia showed lower
drought-resistibility with lower Chl a/b and Pro contents, and POD, SOD and CAT activities compared with the other species.
The results could provide useful scientific evidences to the adaptation of plants with different life-types in ecotone ecosystem.
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Table 1 Physical and chemical characteristics of the soil

studied
g FHIRIRF /K B X
HE Bulk Water holding Gl W)‘% Total N Total P
pH density apacit Organic C (wl i
(plgem) SR (wigke) 5 5
(P/%) kg) kg?)
8.16 2.46 27.13 7.87 0.53 0.05
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Table 2 Contents of chloroplast pigment (x + s, N =5) of the examined plants under different drought treatments

Ab¥ Treatment Chla (w/mg g") Chl b (w/mg g") Car (w/mg g") Chl a/b Car/Chl
L 20% 1.77+0.25a 0.70+0.01a 0.52+0.02a 2.53+0.12a 0.20+0.01a
) 40% 2.04+0.04a 0.74+0.04a 0.580.03b 2.77+0.15ab 0.21+0.01a
S. paragplesia 80% 3.15+0.07b 1.1240.09b 0.64+0.01¢ 2.82+0.12b 0.21+0.01a
WA 20% 1.64+0.04a 0.54+0.01a 0.52+0.02a 3.05+0.13a 0.21+0.01a
) 40% 1.780.07a 0.58+0.03a 0.50+0.01a 3.05+0.11a 0.21+0.01b
C. chengiana 80% 2.21+0.12b 0.73+0.02b 0.64+0.03b 3.04+0.10a 0.24+0.02ab
Wik 20% 1.89+0.10a 0.60+0.03a 0.59+0.02a 3.17+0.09a 0.21+0.01a
) 40% 1.94+0.14a 0.65+0.05a 0.58+0.01a 3.01+0.05b 0.22+0.01ab
H. rhamnoides 80% 2.47+0.02b 0.83+0.03b 0.680.03b 2.98+0.03b 0.24+0.02b
e 20% 0.62+0.02a 0.15+0.01a 0.17+0.01a 3.99+0.07a 0.21+0.02a
o 40% 0.77+0.07b 0.18+0.03ab 0.20+0.01b 4.17+0.05b 0.21+0.01a
S. viridis 80% 0.83+0.03b 0.20+0.01b 0.21+0.01b 4.07+0.03ab 0.22+0.01a

) ot ) — S AN ) Rk R AR B ] 2% 25 5+ (P < 0.05, N=5)

Different letters within a column of the same tree indicate the significant differences among the treatments (P <0.05, N=15)

45,
u 80%m 40%020%

36+

27¢

—

BB S, viridis WRYLAT C. chengiana s S paragplesia Wil H. rhamnoides
15
c

HIXTHL 3 2% Relative conductivity (0/%)
I~

MDA %5t MDA (b/umol g ™)
N

I

FRHE S, viridis WYL C. chengiana Bk S paragplesia W H. rhamnoides

B
S o

C

w
83
=

240t

160+

22 & 5 Pro [w/mg g~! (FW)]
g

Ji

I

WRBEE S, viridis URYLHI C chengiana ik S paragplesia Wil H. rhamnoides
FEIL I T 5L A 5 5656 R 9 X1 b 5% S MDA RTPro i i
Fig. 1 Membrane permeability, MDA and Pro contents of the examined plants under different water stresses
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Fig. 2 POD, SOD and CAT activities of the examined plants under different water stresses
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