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Physiological Response of Thuarea involuta under Drought Stress

. . *
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Abstract: Tropical coral islands have adverse natural conditions, and a very fragile vegetation ecosystem. In order
to investigate the suitability of Thuarea involuta in arid environment of tropical coral islands, the physiological
indexes of stress resistance of leaves were studied. The results showed that there was no significant difference in
malondialdehyde (MDA) content of leaves among drought degrees at early stress stage. The MDA content rapidly
increased at first and then decreased quickly under severe drought stress, which had little change under other
drought treatments. The activities of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) increased
with the increment of drought degree. Along the treatment time, SOD activity increased, POD activity was
basically stable, and CAT activity decreased first and then increased. The soluble protein (SP) content under light
drought stress was lower than that under control, which increased with increment of drought stress. The change in
proline (Pro) content increased first and then decreased with the treatment time, but there was no significant
difference among stress treatments at 18th day. Therefore, Thuare involuta had strong drought resistance ability
and could be used for artificial plant community construction, vegetation restoration and improving environmental

conditions of Nansha Islands.

k% B #A: 2021-10-27 B2 HH: 2022-01-04

EEWH: RHEME A L I5(2018FY100107);  [H 5 & AHFA VI H (2021 YFC3100400); )7 A48 FHL 1R H (2019B121201005) % 1l

This work was supported by the Special Project for Science & Technology Basis Resources Investigation of China (Grant No. 2018FY100107), the Project for
National Key Research & Development of China (Grant No. 2021YFC3100403), and the Project for Science and Technology Planning in Guangdong (Grant No.
2019B121201005).

PEF R BRE 221992 4E42), %, Wik, BFAIT A BRI SF AR SR AE S A 5252 . E-mail: chenyilan@scbg.ac.cn

* J@IRfE# Corresponding author. E-mail: liudm@scbg.ac.cn



1M W22 45 TS Maa T 25 o B A P 47

Key words: Thuarea involute; Tropical coral island; Drought stress; Physiological response

B8 Y(Thuarea involuta) e 3 [E #7555
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PEYD AR A TR A =D i VD BE 5 1 2R3,
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5—10 A 12 AR W, FRESH, FENET
BURHE, HHONE S AR A K RN
#h, oK SN,
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2018 4F 4 ALEPE I 7R B REE 2 B 5. (Thuarea
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TP AR, SO IR D 20 5 R e
HHLIE=80:10:5:3:2. 2019 £ 7 I, LHL 48 FR K
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o BENLYRR 4 4, F4 6 7. DAFEH] L3S K E
WHE 4N REBEREEGER 1): CK )L EK
& 40%~50%, 1EHAEK; S1 RIS /KE 30%~40%,
BEME; S2 HIEEKE 20%~30%, TREMMNA; S3
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#5 X K O 2 I K&, F5EK 50~200 mL
DAz ] 3 B /K o HAE 25 4 P Bl LR 3 A o o7
B, RERUES AR R K I oAb 2K S A —
#H, WAOREIRE. WIS GEEE 3 d R
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Table 1 Volume water content in soil of potted seedlings

TR TR /% [P AR R PeKE (mL)
No. Soil moisture Stress degree Water quantity
CK 40~50 1E# Normal 500
S1 30~40 2P Light 250
S2 20~30 1 Medium 100
S3 <20 HJ¥ Severe 50

1.3 WsEFahn K%

N (MDA) & & % A i QL 2 8 (TBA)
RIS g s A A (SOD) I MK F &S
e (NBT) 6 Ak Ji v 100 i, 3o 44k &0l (CAT) 7
PER A AR WGP, T A (POD)YE 14
KA B AIAR B EZEPIE, nEEEASP)EE
K FH MR FR R (BC AL 58, &R (Pro) & it
K FH R B — R e ek 2 52
1.4 BHEHIGT5HT

K H Excel 2010 X 4#512E 17531, FH SPSS Stati-
stics 17 F AR B AT G50 H7 » Gevt- 2B mi K
Kolmogorov Smirnov IEZA 44558l Levene’s 77 255



48 Pty 7R R AR

%31 %
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[R5 R FH IR 36 77 22 0 i, TR ey FH B S 0 7 22
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40} B — =
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SOD (Ulg)
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Fig. 1 Changes in MDA, SP and Pro contents, SOD, POD and CAT activities in leaves under drought stress. CK: Control; S1: Light drought stress; S2: Medium

drought stress; S3: Severe drought stress. Different small letters upon column indicate significant differences at 0.05 level among different treatments at the

same time, and different capital letters indicate significant difference at 0.05 level among different times with the same treatment.
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WL $3>82>S1>CK. CK ] SOD i A fb i/,
S1 ACERA S EFE- R EA R E S, T FhasE 9
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BB E BRI S B, B POD i ALY
pEK 7l
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PERE I A K 2218 E T, T R e AL B CAT 35 1%
AR —5. S1. S2. S3 AL¥H 9 K CAT
TEPERS R B R, 2008 32.54.37.86 F139.15 Ulg,
SaltE CK _EFET 6.16% 23.52%F1 27.75%, FfJ5
N EFt; S1. S2. S3 AbFEZH 18 KM CAT &7 5
N 58.03. 80.94 Ml 71.48 U/g, 43Itk CK EF+ 7T
68.78%- 135.41%K1107.87%, HIEFREE. B4k K
B, TEMHE T CAT i 226 F s LA ARtk
#, LB CAT WEMARAL AR, Bl e I
B3, CAT &t BTt
2.3 BERNYRAZN

SP&E  ME 1:E AW, ST AEEAR [H I [a],

2 2 Kb BRI (5] A0 R RE X A B AR K TT 22047

BRES 3 A1 18 K SP &tk CK K, HERANRE
bh, HAN KT CK. S2 F1 S3 &LFR ) SP & &
AT CK s ESAEE, HEETFMHafEE NS
M. SRR, SP 2 &bl b RIS 8] Y ZE AR AL,
B, 2 SP & B SHIIRR 25 AR E, X
Ui B 5 i R 29 F sl i 4ERF SP KSF DA UE A
JfL N AEE S5 TA

Pro & M 1:FAf L, S1 AREREREE 3 K
Pro &M T CK HZESFEEI, ARG AL T
CK B ZERAGE . S2 F1 S3 4LFEEE 9 K Pro & &EIA
Bl K, 390N 135.66 A1 168.53 mg/g, 435tk CK
ETFT 309.90%F1 409.19%, ¥IZEFEE, TE
182 18 K, Pro & & 70 7 T % 2 40.22 H139.48 mg/g,
5 CK ZERANLE . BIEKRE, Pro & EFEATE
WA K 25 EAHE NS, T R e
%18 K& Pro R EFRARE, UL T F W
1B N2 BLRELE T Pro O 2= DLRUE4H B NSNS
)P4
2.4 FESNG TR

M 2 AL, ALFERRSIA] XS 2 E ) MDA
SP & . POD 1 CAT ¥ 1A W3 5#20(P<0.05), {H
X SOD %1% Pro & &¥&A W& #MH(P>0.05); FriE
TR 24 5 55 1) MDA SP Fl Pro & &, SOD.
POD #1 CAT ¥ 135 235 500(P<0.05) s AR [A] A
Jol JEFE PR IR L FE AR 2 A Y2 3 (122 AR (P<0.05).

Table 2 Treatment time and stress degree of statistical tests for each parameter with repetitive measurement deviation analysis

¥k KbEERF ] Treatment time (A) 2 Stress degree (B) AxB

Index F P F P F P
MDA 30.296 0.001 20.860 0.000 6.779 0.014
SOD 5.403 0.064 124.548 0.000 4.572 0.038
POD 17.211 0.003 153.073 0.000 4.207 0.046
CAT 32.334 0.000 525.533 0.000 4.137 0.048
SP 21.090 0.001 53.595 0.000 13.197 0.000
Pro 12.651 0.206 704.785 0.000 4.392 0.042

3 WAL L
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FF ST 5 B YR N IS PR S B R,
173 P AU A 2R 2 51 R TR 1 S AL 1 AT MDA
reE R AL P, HE R R A
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[ AR FE 2 T B ) MDA & & 2 R AR, U

B L 30 2 Ak PR 3 ol B T A AR R T I A A A
i BEALFEAISGELG, FRE A SN, MDA & &
HIAR AL AL, U B2 R B 5 b A R B B
HIB1E BE /1, K MDA & B4 RFEBARK -, gz
TR ISEWGFEDL X5 R & KK R L
(Catharanthus roseus)*®), YEM K (Hernandia nym-
phaeifolia)?"'—F¢, XFFR. dmok. RIS A
A R AT B R
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