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Fig. 1 Diagram of waterlogging and salinity treatment
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Fig. 2 Changes of SOD activity in leaves under different salinity and flooding time
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and salt conditions
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Fig.4 Changes of CAT activity in leaves under different salinity and flooding time

FEAN R /K IS T 520 T, F 4 P 7 1)
CATVEMEIZE AL 2 (P>0.05). NK4-BAILLE
H 5 35 A KT [B] (1) 38 I, 8 R 2 B T R S I CAT
AL I A AR . £ T3 WK T, S
B A CAT 36 PR 5K 8 694.15 urg ' »min™,
T AE 7K ck 25 4 T #E N CAT 3G PR &N
660.33 u-g"+min™", 5%} HAH EL L, FEHEK T1. T2,
T3 R T4 54T, fBE 4N v I A I CAT W PR HE K
KN31%4.1%-5.1% M 4.9%.

M5 R LLE H, 78 #E K A 5 FE 9 AH B 52 1
N, 50 A LA R A T AE Y2T4 IR B ot
P CAT 3% 1 45 KN 984.81 u-g ™ »min™ , AL I FiE
IEF) 67.2%, 1 YAT4 IR 55 Fp 1 F 9 1) CAT 3% P
/NA293.09 us g - min™!, LI FE N-50.2%

23 BEYHEMEAFFPROSENTH FEA
[ (1) 36 B AKSP 52 A R L 8 R4 T 9 IR FPRO &
25 IR BB E K (P<0.05) . M 6-A 1] L
F Bl R BE I, 8 Zh T A K FPRO
OB RIOEEIG I R Y4 LR, R
YHIH N FPRO & & KN 371.73 ug-¢™', #h
&£ CK B3R5 o 1k 4 P v v A B FPRO 5 B /)
710702 ug-g™s HXTHELLE /£ Y1 Y2. Y3 Fl Y4
M, ARG E AN FPRO & &K

e NAT4
2 lﬂ:
S [ IR o N
'é hﬂ:
E Y3
o g Y3T3q
= S Y312 b
: LiE
L
E % Y213 F
£ Y212 F
= Y211 J
g YIT4 J
a YIT2
YITI J
1 . CK )

—I60 -40 =20 0 2IO 4IO 6IO 80
I P R A AL PR K %

Growth rate of SOD activity in seedling leaves

5 TREKBEHTEHFEMEH RN CAT EETLIEE
Fig. 5 Variation amplitude of CAT activity in leaves of
Derris trifoliata seedlings under different water

and salt conditions

235N 55.4%-103.9% 149.5% K1 247.4%. H L]
DL i, Bl G 6 RS 1 369 I 0 J8e 4 i Jd 0 48 = ek
P FPRO & 8K 42 fife 35 B SR 1 i 52 4%
TEAS [R] () /K B TR] 52 00, #8788 40 ¥ i e Y
] FPRO & & % 57 i % (P<0.05) . MK 6-B 7] L)
F Bl K R) 3G 0, 8RR &) VR P T
FPRO & 532 W7 1 0, 76 T4 ¥ K 218 F i
FPRO & B KN 239.05 ug-g ', 7E ck 261 K, i
HErt v N B FPRO & & /NN 2084 ug-g's 5
Xof HE A BL A, 78 T1 T2 T3 A1 T4 HE /K 641K, 1o



2 3 19 B IGEIE S5 AN [RII V7 IR 5T 0 R 40 1 I b S A B v e 1 2 3 g 285
400 a 400 f
350 | I 350 f
300 F b 300 |
250 b I W 250 | b a 2
i 5 0 ¢ g & ¢ b i T 1
Nl T s z T
& 2 200 d & E 200
K £ & =
£ 8 T w3
= 2150 F = 2 150 f
& e A
100fF - 100
50 F I I 50 |
O 1 1 1 1 0 1 1 1 1
ck Y1 Y2 Y3 Y4 ck T1 T2 T3 T4
ENGENER s AR K Ab PR

Different salinity treatment

Different waterlogging treatments

El6 AEZEFBKEEZMG THFFFPRO S EREL
Fig. 6 Changes of FPRO activity in leaves under different salinity and flooding time
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Physiological responses of antioxidant enzymes in the leaves

of Derris trifoliata seedlings under varying tidal conditions

LYU Xiaobo', LI Donghai’>, LI Jianbi’

(1. Hainan Academy of Forestry/Hainan Academy of Mangroves, Haikou, Hainan 571100; 2. College of Ecology and Environment,
Hainan University, Haikou, Hainan 570228, China)

Abstract: In recent years the rapid proliferation of Derris trifoliata populations in mangrove areas has resulted in
extensive mortality of mangrove plants in certain regions, posing a serious threat to the mangrove wetland
ecosystem. During field investigations it was observed that the impact of D. trifoliata on mangrove plants was
more pronounced in areas with shorter flooding durations and lower salinity levels compared to those with longer
flooding durations and higher salinity levels. To investigate the underlying causes of this phenomenon, an attempt
was made to simulate 25 different tidal environments through controlled artificial experiments, under which D.
trifoliata seedlings were raised to observe variations in antioxidant enzyme activity, osmotic regulation
mechanisms, and membrane system damage levels in their leaves. The results demonstrated that under the
individual influence of salinity and flood, the activities of superoxide dismutase (SOD) and catalase (CAT) in the
leaves of D. trifoliata seedlings initially increased and then decreased at a salinity level of 0—40%o. The peak
value was observed at a salinity level of 20%e. In D. trifoliata seedlings SOD and CAT activities in the leaves did
not show significant changes during the 0 h/d-8 h/d flooding period. However, free proline (FPRO) and
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malondialdehyde (MDA) contents in the seedling leaves exhibited an increasing trend with salinity levels and
flooding duration, and their maximum values were reached under treatment conditions of 40%o salinity and 8 h/d
flooding. When both salinity levels and flooding duration were put together, the SOD activity, CAT activity, FPRO
content, and MDA content in the seedling leaves came to peak under the treatment of 20%o salt for 6 h/d, 20%o
salt for 8 h/d, and 40%o salt for 8 h/d, respectively. In summary, in an environment with short flooding durations
and low salinity levels, D. trifoliata seedlings exhibited a heightened capacity for antioxidant enzymes to combat
stress—induced damage, resulting in normal growth and consequently a relatively significant impact on mangrove
plants. Conversely, in an environment with prolonged flooding duration and high salinity levels, the efficacy of
antioxidant enzymes in mitigating stress damage was diminished, leading to inhibited growth and consequently a
relatively less influence on the mangrove plants.

Keywords: mangrove ; Derris irifoliata ; physiological stress; physiological adaptation
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