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Physiological and Biochemical Responses of Three Species to Environment
Stresses of Tropical Coral Islands

LIN Yi-xue'?, LIU Hui, HE Peng-cheng®’, WU Gui-lin®*, HUA Lei**, ZHANG Hui®, FU Sheng-lei’,
LIU Nan?, WANG Jun?, JIAN Shu-guang®, YE Qing?

(1. Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China; 2. Key Laboratory of Vegetation Restoration and Management of
Degraded Ecosystems, Guangdong Provincial Key Laboratory of Applied Botany, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou

510650, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Henan University, Kaifeng 475004, Henan, China)

Abstract: In order to understand the effect of the environment of tropical coral islands on plant growth, the
ecological adaptability of three species grown in tropical coral islands was studied, including Cynodon dactylon,
Acacia auriculaeformis and Casuarina equisetifolia. The results showed that the antioxidant enzyme activities,
such as SOD, CAT and POD, and proline content in three species grown in coral islands increased significantly
(P<0.05) compared with the same species grown in Seedling Base in Wenchang, Hainan Province. The
malondialdehyde content in leaves of A. auriculaeformis and C. dactylon grown in coral islands also significantly
increased (P<0.01), while it had no difference in C. equisetifolia. Therefore, it was indicated that these species
would adapt well to the harsh environmental conditions on the coral island through enhanced activities of
antioxidant enzymes and increased contents of osmotic adjustment substances.

Key words: Ecological adaptability; Suitable plant; Stress environment; Tropical coral island
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Fig. 1 Comparison of SOD, CAT and POD activities in leaves of three

species in two sites. **: P <0.01; *: P<0.05; n=6.
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Fig. 2 Comparison of Pro and MDA contents in leaves of three species in two sites. **: P<0.01; *: P<0.05; n=6.
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Table 1 Growth status of plants in coral islands and Seedling Base in Wenchang

W 5 Coral islands
T [# Seedling Base
W 5 Coral islands
Hi[# Seedling Base
W5 5 Coral islands
Wil Seedling Base

PR Height (m)
Jl§4% Diameter at breast height (DBH, cm)

#5E Coverage (%)

M F AR KIH-AH B (n = 20) AR (n=20)
Cynodon dactylon Acaica auriculaeformis Casuarina equisetifolia

2.1840.15 3.514+0.06
2.5140.18 3.1340.05
1.7540.11 2.4940.16
2.4340.12 3.1240.07

100

100

3 Wi MEiR

3.1 FHETEWERE RN E R

SOD. CAT F1 POD s&tE¥Ak N PLa it 5 &
Gurb i EEEE, SOD 4k & B K H.0,,
H1 CAT Hl POD ¥ H,0, # A5t AHE 78 it
% b 3 FEYH) SOD JE MEARRA I, R
VI 2 AR, P AEREEREES, AT
P15, SOD y&H e n, LUEIERREE H

B, W BRI A,

CAT 21k H 0, 70 i A RIK BB, WT BT 1E
ML AL ABT I 3 FEAIE) CAT
TR T R B T e, R AR R DA L
IZhE, RUPTA R G REHE SRS BRI AU
AE 1, BRIE T AR () e BT e R A o
H,0, FITEERAS A CAT ix— Rl 1E ™, POD
SIFRAER . e e R R AR ER A AL S A %
A [ AL HaOp BEAR X — il 5522 (1 7 FEE -



566 B AR R T

%25 %

AW FE I & 1 3 R POD i 1 3 T
T, AELT MRS S R GE 7T, AT AR T 5
1R BRER B 6 4 3% B AN R . E R )
Xt K (Zea mays) 1 5E AR 4 Bt H v
(Pistacia vera) (I 7L 32 B, FCHTIS IR A AE A i PR AE
A N RN POD W BT, ARBRFEH POD
W AR AL I e, (HR AT ARG, i
T HAh 2 MY, B POD HAZR AR AN
P EEPUANEE, ©rlhE2iET SOD 1 CAT ki
RN HIPTE RGN

3.2 WHLEY A IR ER (Pro) M1 B8 (MDA) &
BMER
KEWFLERW, S 32 2 5 a AL i

i) 2 G HUEY) A IR (Pro) [ & B A RGN, &

T F W 5 i 3 R R L Pro & BN, iX

5Hr NB T4 RM R, E— e ia Py, A R

(1 5 P 36 R ol 2 5 K, Pro B2k

G20 i Pro TR AT S SRS E

i,

N W (MDA) & i, 50 B 4t L i A4k

e FHARGR, FYIRIPTT st Es . A T4t R,

TN S FRIARRRE MDA &8 %A B0, 1%

TR, BT I 5 (0 b 2% 1 LU BBE B, T

B FU A T A 3 A 4 4 R AN MBS, X AR

A AT BE A A AR AR ) DU B S PE T RS R T A

H 2 1 B R R,

TERM A BRI F R, H MDA SERE I

T+, BEARILPUAALEY RS0 Th B th R RN T,

XA R R IR, Btk IE R R T —

SeA [ B TR R G R, B 5]

HEMIF A ST MDA SEIH A, T XM

A5 [22 55k i L T %4 8 (Solanum - tuberosum) I 9T 26

W, MMk MDA & & m, HE R EE A 1

R ok S VR IR, E K 2y e R AR 535 B

20 P i o SR AE FH F RE O A A AR i

BE 2 WoEE, (0 R RNLEE FF RN T R

Hyra e Rihs e,

3.3 BHIEMAEKER

PEA & AR R AR, EE AR X N
A LURIEAE, A T A IR, A
TP JE A KRG T30 AR 7o X A0 AR ILLE S

FAR L, GRMER PR BCRFE A, i b2
AT BRI, T AEAR A 31 32 BB AE A 52
PR, KB RELF, EaEikF] 100%, 3L
B PRI TR Ko TR AR AT JRR 3 0 75 L4
Z e, BB AR e, RIS B A
Wg A HRAE B AR KT

B I T PO P A A (PRl 550G T A ER )
X AL E R BA BT, ik, EEAT
S AR, RS AN S B
P oxt X B3 BT (13E NLRE ST o ARTIURM, HFAR
R R BT A PR 5 AN A e o 4 5 B A 1) T 4R
it 28 GEORIE I ) 55 (A8, IF Hag T BB il
R BT R DR mXHEE M E i 52 . AR
ARG ERE, PRI R KERA
DUk, KHAHBAARME IR Z . AWML 7 5
A A A AR PR A BE R St o] Aty S 38 B 1)
fE EEAKE AT 'EESHNE.

SR

[1] LI J, LIU N, REN H, et al. Ecological adaptability of seven plant
species to tropical coral island habitat [J]. Ecol Environ Sci, 2016,
25(5): 790-794. doi: 10.16258/j.cnki.1674-5906.2016.05.009.

AE0E, XUAE, A, ST BRI T IR P 00 A A B
[3]. B, 2016, 25(5): 790-794. doi: 10.16258/j.cnki.1674-
5906.2016.05.009.

[2] YOU C J, HOU P X, DENG C F, et al. Investigation of tourism
resources in Xisha Islands [J]. Resour Sci, 2015, 37(8): 1609-1620.
WEARTL, B, XALT5, 5. Vv HE &R 5 A & 51PN [J].
UEFRL, 2015, 37(8): 1609-1620.

[3] LI P, HUANG Z L. A study on vegetation restoration for the
degenerated sloping grassland in Nan’ao Island [J]. Trop Geogr, 2007,
27(1): 21-24,65. doi: 10.3969/j.issn.1001-5221.2007.01.005.

B, AR, MR AREREEIKET D] Heii e,
2007, 27(1): 21-24,65. doi: 10.3969/j.issn.1001-5221.2007.01.005.

[4] GUI Z, GAO J M. Influence of 6 alfalfa varieties on free proline
content and SOD activity in salt stress [J]. J Tianjin Agric Univ, 2007,
14(4): 18-21. doi: 10.3969/}.issn.1008-5394.2007.04.005.

R, . SR XS 6 ANETE A ER S E A A s
BEvETE R s [0]. REAR SR %4, 2007, 14(4): 18-21. doi: 10.
3969/j.issn.1008-5394.2007.04.005.

[5] ZHANG Y F, YIN B. Influences of salt and alkali mixed stresses on
antioxidative activity and MDA content of Medicago sativa at seedling

stage [J]. Acta Pratac Sin, 2009, 18(1): 46-50. doi: 10.3321/j.issn:



% 644

MALTT A =i AR AR PRt ) 5 I 2B B 1) A A A 567

1004-5759.2009.01.007.
KoKW, BRI, TRA BRI X T B B R A B S
ST s [3]. Bk AR, 2009, 18(1): 46-50. doi: 10.3321/j.issn:
1004-5759.2009.01.007.

[6] ZHANG H P, NIU J Y, XUAN C X, et al. Effects of drought stress and

rewatering on content of proline and malondiadehyde in pea leaves [J].

J Gansu Agric Univ, 2008, 43(5): 50-54. doi: 10.3969/j.issn.1003-4315.

2008.05.010.

KL, R, IR, & TR R KBS M R R
ANPI EEE R ). HR AR 2R, 2008, 43(5): 50-54.
doi: 10.3969/j.issn.1003-4315.2008.05.010.

[71 ZHAO F B, WANG L Q, JI G H, et al. Effects of NaCl stress on plant
biology indicators and MDA content of 3 submerged plants [J].
Environ Poll Control, 2012, 34(10): 40-44. doi: 10.3969/j.issn.1001-
3865.2012.10.009.

B, ERT, ZEete, 55 RMNEXS 3 MUK IR bR
Jent R S = [0 S RSP, 2012, 34(10):
40-44. doi: 10.3969/j.issn.1001-3865.2012.10.009.

[8] CHEN J B, LIU J X. Salinity tolerance evaluation and mechanisms in
bermudagrass (Cynodon spp.) [J]. Acta Pratac Sin, 2012, 21(5): 302—
310.

WRiil, RET5. S FARGUERTE N R LB R S e [J]. 2
k23], 2012, 21(5): 302-310.

[9] ZHANG W H, ZHANG F Q, ZHANG S G, et al. Analysis on major
physiological components for drought-resistance of Acacia auriculae-
formis [J]. J Zhejiang For Sci Technol, 2005, 25(6): 15-19. doi: 10.
3969/j.issn.1001-3776.2005.06.004.
kDA, SROTAK, SRFEL, S ORI AR BT R AR B AR AR 3 A 4
M [3]. WL RN, 2005, 25(6): 15-19. doi: 10.3969/).issn.1001-
3776.2005.06.004.

[10] ZHONG C L, BAI J Y, ZHANG Y. Introduction and conservation of
Casuarina trees in China [J]. For Res, 2005, 18(3): 345-350. doi:
10.3321/j.issn:1001-1498.2005.03.02.
frsdtk, AZAN, KB, REABEMEZET M S5RE [0 ol
RLEEATFT, 2005, 18(3): 345-350. doi: 10.3321/j.issn:1001-1498.2005.
03.02.

[11] ZHENG B S. Research Techniques in Contemporary Plant Physiology
and Biochemistry [M]. Beijing: China Meteorological Press, 2006:
91-92.

RS S A AT LR M) dEst: AR WAL,
2006: 91-92.
[12] SUN Q, HU J J. Research Technology of Plant Physiology [M].

Yangling: Northwest Agricultural and Forestry University Press, 2006:

167-170.
IVEE, IR ARSI EOR M) Mg DEAERMEHR
% R AL, 2006: 167-170.

[13] ZHANG Z A, ZHANG M S, WEI R H. Experimental Guidance in
Plant Physiology [M]. Beijing: China Agricultural Science and
Technology Press, 2004: 138-141.
skEz, KIEFE, FRNE. EWAEMYREEST M) do: R E
AT BR Hi ik, 2004: 138-141.

[14] ZHANG X Q, ZHAO Y Z, WANG S J. Responses of antioxidant
defense system of epilithic mosses to drought stress in karst rock
desertified areas [J]. Acta Geochim, 2017, 36(2): 205-212. doi: 10.
1007/s11631-017-0140-z.

[15] LIU J X, HU H B, ZHAO G L. Effects of alkaloid extract from
Peganum multisectum on growth and some physiological charac-
teristics of Zea mays seedlings [J]. Acta Pratac Sin, 2007, 16(1): 75-80.
doi: 10.3321/j.issn:1004-5759.2007.01.013.

REHT, WA, BE K. 2 RARGEE T ARSI K&
A R SRR A AP RS [9]. Bk, 2007, 16(1): 75-80. doi:
10.3321/j.issn:1004-5759.2007.01.013.

[16] GONG J R, ZHAO A F, ZHANG L X, et al. A comparative study on
anti-oxidative ability of several desert plants under drought stress [J].
Acta Bot Boreali-Occid Sin, 2004, 24(9): 1570-1577. doi: 10.3321/
J.issn:1000-4025.2004.09.002.

JEWE, BEIF, KL, & TRMNA T UM B AL RE
JIMIELEE TS [3]. PHALRIA 4R, 2004, 24(9): 1570-1577. doi: 10.
3321/j.issn:1000--4025.2004.09.002.

[17] WANG Z Y, GUO A G, LUO S P. Effect of water stress on SOD and
POD acticities and isoenzyme of corn [J]. Acta Univ Septentri Occid
Agric, 1989, 17(1): 45-49.

EHRE, TG, DU, KM MHEX EK SOD M POD ¥ ) KA
TEgsm [ PEARAOl K 5544k, 1989, 17(1): 45-49.

[18] KARIM ALI, YUAN L, QIMAN YUNUS, et al. Effects of salt
tolerance on activity of SOD, CAT, POD of pistachio [J]. Xinjiang
Agric Sci, 2004, 41(3): 129-134. doi: 10.3969/j.issn.1001-4330.2004.
03.001.

SR RT3, ZEHE, R 2 JUB, S5 HE xR % T SOD.
CAT. POD iEMEMsEm [J]. FriEfol %, 2004, 41(3): 129-134.
doi: 10.3969/j.issn.1001-4330.2004.03.001.

[19] LU JJ, DUO L A, LIU X J. Changes in SOD and POD activity and free
proline content of Lolium perenne and Festuca elata leaves under
different levels of salt stress [J]. Bull Bot Res, 2004, 24(1): 115-119.
doi: 10.3969/j.issn.1673-5102.2004.01.027.

PR, 2507, XA, SPHE TR SOD M POD K JHE



568 Pl

GiER7/E i

%25 %

AT [J]. T, 2004, 24(1): 115-119. doi: 10.3969/j.issn.
1673-5102.2004.01.027.

[20] LUO J X, MA L, CHAI C J, et al. Effect of drought stress on growth
and MDA and proline of Cotoneaster hjelmqvistii [J]. J Tianjin Agric
Sci, 2009, 15(1): 1-4. doi: 10.3969/j.issn.1006-6500.2009.01.001.
SR, DA, SERRIL, S5, M ki e o R A T A R
ZEEAURERR S R [J]. RKEAOLE, 2009, 15(1): 1-4. doi:
10.3969/j.issn.1006-6500.2009.01.001.

[21] WANG L X, ZHAO Z G, WANG S M. Effect of nitric oxide on
metabolism of reactive oxygen species and membrane lipid peroxi-
dation in Triticum aestivum leaves under water stress [J]. Acta Pratac
Sin, 2006, 15(4): 104-108. doi: 10.3321/j.issn:1004-5759.2006.04.
017.

EFE, BEOL, EBIR. —EAEXR P AN R
AR K AR AL IR [3]. FOL2A4R, 2006, 15(4): 104-108. doi:

10.3321/j.issn:1004-5759.2006.04.017.

[22] DING Y M, MA L H, ZHOU X G, et al. Effects of drought stress on
free proline and malonaldedyde contents in potato leaves and
correlation analysis of drought-tolerant level among different varieties
[J]. SW China J Agric Sci, 2013, 26(1): 106-110. doi: 10.3969/j.issn.
1001-4829.2013.01.022.

UEMg, By, MR, & FRPHa TS8R E R HER.
1% B AR AL L S R A (O], PR 2AR, 2013,
26(1): 106-110. doi: 10.3969/j.issn.1001-4829.2013.01.022.

[23] CAO K, WANG J H, TAO X D, et al. Effect of slow release fertilizer
on turf quality of bermudagrass [J]. J Zhejiang Agric Sci, 2008, (01):
27-29. doi: 10.16178/j.issn.0528-9017.2008.01.032.

B, R, MBEAR, . SRRIERE O AR TR R R
[9]. AR AL, 2008(1): 27-29. doi: 10.16178/j.issn.0528-9017.
2008.01.032.



