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Leaf Traits and Their Ecological Adaptability of Different Life-form Plants
in Tropical Coral Islands
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Abstract: In order to understand the ecological adaptability of plant species to high temperature, intense radiation
and deficit soil in tropical coral islands, the differences of leaf functional traits and the ecological strategies among
different life forms of plants grown on coral island were studied. The results showed that there were significant
differences in total N, cellulose concentrations, leaf C/N ratios, water use efficiency and specific leaf area among
the life forms, and there were significant correlations among leaf function traits, indicating trade-offs between
resource allocation and growth investment of the plants. Plant species exhibited significantly different and
divergent ecological strategies grown in the coral islands. In the practice of vegetation restoration in coral island,
plant species like Pisonia grandis and Tournefortia argentea could be preferentially adopted, but herb like
Wollastonia biflora, Chromolaena odorata and Sphagneticola trilobat should be strictly monitored to avoid their
expansion.

Key words: Coral Island; Leaf functional trait; Adaptability; Ecological strategy

WA B #A: 2021-09-14 B2 AH: 2021-12-14

HEWH: EKESHIR R H (2021YFC3100403); H [H A} B i 4 56 3 B % T (XDA 13020601, XDA13020604); Fl 4 5 il # 5 9 7 %
(2018FY100107); |~ Z 4 R %I H (2019B121201005) % Bl

This work was supported by the National Key Research and Development Program of China (Grant No. 2021 YFC3100403), the Strategic Priority Research
Program of Chinese Academy of Sciences (Grant No. XDA13020601, XDA13020604); the Special Project of Science and Technology Basic Resources
Investigation (Grant No. 2018FY 100107); and the Project for Science and Technology in Guangdong (Grant No. 2019B121201005).

EH I BHIK3F(1995 42), %, WERFFAE, FEFAT MM AES MR ALY . E-mail: qinzf@scbg.ac.cn

* @5 1E# Corresponding author. E-mail: wxj@scbg.ac.cn



856 HAH W AR 27

30 %

AT RS K R S BN TR RS B
gh 2 A E H 2 s U R A Ay B9 5 =
BRER, BAMS. WA USRS ES R
Gk S5 ThRe . BT S R b E A, Ok
W AR B B M R L URE PR A 55 PR R
MBL FREE i N AR B D) Re R IR HI A
AR o B FO B3 5 A 0 5o e Bk A 5 1103 7 P LR
AT Ry A P R AR A I 55 T e T 44 R 4 1 B
SER YR,

MR RIEAEY) S AR B M R, H
DIREMEIR S RIRIREL. Yo/l TR A
(i) P 20K ) ) DR IR AE — 5 A2 B b g R WA ) 7E A TR
AR 35 Hp ) R SRS Y i B i THT A (specific leaf
area, SLA) 5 ZIROEAAK) KB TIA G, et
R, HIBRHEYRC) KRR, @, K SLA
ENTFRTRE . TRIAES, & SLA RIEHEY A
BRI ARRERE I 1 e A AT R,
JEHARBRK(C) FN) BEP)iF & HL R R Bk A i Bt
TEIRHCR RS, FEFR 7R ok B 25 F AR5 % 18] 1) °F
MR AR EMAEAKEE D DUEE S E T RN
vk BRI RS N AR AR A, e AR KO SR A
Y BB C/N K N/P. C/PBL, A4 )
C/N. C/PHEHTRIEN, PRIFZERL., HN/P<
14 (CUREIFE)R, FoREYERK S N RS, N/P>
16 ZoREWAEKSZ P IRl 14<N/P<16 F/R-HEY)
AKZZEI N, P IEFERRHIN, 7K 5 H] FH 2% (water
use efficiency, WUE)SHEMAK . KB MEHEZ ]
M, Tz Vs PR & B ge M £F
4 FK (cellulose) & MY M g BE 11 55 B 40 Rl Al 27> X AE
YIRS A B U2, iy T Re
RIE] ) 5% 2R FE A A AR 25 SRS PR LA B[R] g i 4%
ERL, &g, HEYESSh. T RERIRE
Z WA R A IS PR SLA I3 =77 S E R
R BE U5 IR S W R T i I 7 A 429

R [ B g e SO 5 o0 A |z AR AR
AU TR B, HARAFEmUC. HaEr, oA Mt
Fr Dy e 1 R AS A AR AE AR B R T AR A 0 T 8 5 2R 5
TE A B AR SRS AT A, (HEZ /R TR —)
RO ORISR (TR . B REY T S R
PR A 853 (1) 3 AL 75 A7 AE 22 30 A R NI 7T
ARFFCIRI T PRI R 8 ML FAEY), WE T H
WL R DIRETEAR,  DAR FUAN [E AR A A
PR R 22 S PR AIAH Ot , 4R 7~ AN [ AR 3 B A 0)

B 34 5 £ 5 ) L R W ) 380 S5 L A A AR G A2
HERFA AR -

1 BRI %

1.1 FEHUES

VYR 2 [ R R B AR AR B
2RV B S S S A BN U X 3, Z X 5
P ZE AR R, TRESH, WE—
M 6—11 A, FEFEREZ 1500 mm, HT 52X
W F e IR AR R R, 28R L NBE & 2 £F,
2—3 HAKREEZRBEWE 10 ff2 209, Hi
398 R Bl T A AR R U L - (i I v R ) S
Mk, MWhiZ, BRZRRL, R B BEOERS
2K, ., Hod=Es, 2mEMEEH 8.0~
9.5)1201,

1.2 Jik

M CHFEHEDEDY (http://www.iplant.cn/frps)fiff
JE B B8 MMRSBEYIIEL B Fh AENEAFIA TS
SREAEEGR 1), MY Z /DRI S R, SRE
50 froe i e HARK R0 AT R iy
ISRI0 = o KR RER KA S, 10 FroesE
A F I TEIRUY(Li-3000A, Li-Cor, Lincoln, NE, USA)
I 5E M- THIFR (leaf area, LA, cm?), RJ5T 105 CATH,
65 CNHET, FREUH FF 5 & (leaf dry weight, LDW,
), FE LM EA(SLA, cm?*g)=LA/LDW.

TR ST OB, oim, HTE
O 2EWN). &P fRGE. &2 CHTEX
M B RH-RIREAIEN E, & N & EXHED
WL EENE, 4 P &2 kAU Ak
e U, [RI Z 5 1 {3 (Thermo Finnigan, North Pod
Waltham, & )il & 7 [F] 67 % L AR (61°C), R4
Huang S5 1) 7730 EAEA I 7K 70 R 203 (WUE)

1.3 HAEASHT

435K F| Shapiro-Wilk £l Levene 6 36 % £ 5 it
AT IEA RIS AT 22 55 M o ke B . SR FH BN 307
Z2 0 M AN [ Ao D ee IR 1 22 57 SR H
Pearson FHIC R T AR 18] A AH SGHE s SR £
%4393 #7 (principal component analysis, PCA)XJ A~ [A]
YA R IEATHE R 20 b . BdE b BT AT AL )
KHAT R 4.02 58 BETEKIF N P<0.05.



e

BRSSPI AN R A i B A A PR B AR A IE R R S

857

RS 8 MR R AL B

Table 1 Information of eight species in tropical Coral Islands, China

75 No. ¥ Species %l Family J& Genus GRS Life form 4V 5 Life history
1 HUARMA Pisonia grandis IKFIRL Nyctaginaceae — HRHEEJE Pisonia F+AR Arbor Z 44 Perennial
2 FAEMAT AR Cordia subcordata Rl Boraginaceae WiAiKJE Cordia F*AK Arbor Z 44 Perennial
3 LR Scaevola taccada LR Goodeniaceae LR Scaevola H#EA Shrub Z4EE Perennial
4 WREM Tournefortia argentea ¥Rl Boraginaceae HKFHE Tournefortia H#EA Shrub Z4EE Perennial
5 AW Suriana maritima HAMEL Suriana AW JE Suriana AR Shrub Z4-E Perennial
6 ASAEIEMLEY Wollastonia biflora %%} Compositae ZRACWINL 3 Wollastonia B Herb Z4EE Perennial
7 KHLE Chromolaena odorata %%} Compositae “KHLHEJE Chromolaena HA Herb Z4EE Perennial
8 R SEWML %Y Sphagneticola trilobata %%} Compositae WIS B Sphagneticola HA Herb Z4EE Perennial

2 SR

2.1 ARIAEFBREDH FHER

3P AEEREH A C RN 401.47~
419.82 mg/g, FAARM I 4N & (28.28 mg/g)] &
BT HEA F7(15.98 mg/g), M A 4P SEN2.72~
3.07 mg/g. 3 FATEAUEYIN ) C/Py N/P A4
C.EPEEEFALE,C/PN142.71~167.43,N/P
43.30~10.02, {H C/N 7E 3 PpAEREY) 2 7 0
#, DUEARER(26.95), FeAREAK(14.21). FoARGHE

AR TR A N & & SLAVWUE % 57 2.3,
TEARGEARMNF ) C/N. WUE £7 8%, #EARSH
A SLA. C/NfleN SRZEFEZEIE 1),

2.2 PR TE B AE St

MFE 2 5[ WL, A C/N 5 WUE. 4 C &=
BEEFIEMHK, 5SLA. &N FEMN/P 20 #H
iR WUE 54 N SEEHREZE ML, C/P
EN/P. ARG EEWNEZE MR, 54C. &P
TEEMEEAMKL, FERSESEC. &P F

500 . A 50 - 6 C
450 . W b b \ 'Tl ,
’an : &b A a
C, a = 30 o a
e e ] e
51 z 20 g =
== 2 T :
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300 0 0
30 p 300 . E 20 F
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a a a
% 30 b o 200 a
@] &0
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~ =
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H: 15T Life form

A 3G Life form

B 1 S S AR R A G B AR A IR B . AR BRI BEROR £ R R (P<0.05). SLA: LT, Cellulose: £F4E%; WUE: /KAFIFE; C: 4

i N: &% P: &ff. TR

Fig. 1 Comparison of leaf functional traits among different life forms in coral islands. Different letters upon column indicate significant differences at 0.05 level.

SLA: Specific leaf area; Cellulose: Cellulose; WUE: Water use efficiency; C: Total carbon; N: Total nitrogen; P: Total phosphorus. The same below
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A SLA BB E MK, A4S CEES N/P EE5 N/P BENEE K. SLA 548N S 82N
EMEFENMR, 5P SEENEE EMT. &P EEIEMZE, A4 N5 N/P EMEE IEMR.

2 2 AWM PR A AR S

Table 2 Correlations of leaf traits of coral island plants

AR Trait N N/P SLA P C Cellulose C/p WUE
N/P 0.69"**
SLA 0.67°* 0.37°
P 0.04 -0.62" 0.10
C -0.18 —0.58™* 0.11 0.65™
Cellulose -0.21 022 —0.58"** ~0.50" —0.64""
C/P —0.12 0.59" -0.20 -0.90"* -0.50" 0.50"
WUE -0.50"" -0.19 032" -0.22 0.10 ~0.34" -0.30"
C/N -0.91™ -0.81" —0.54™ 0.21 0.47" -0.01 -0.09 0.54™

*ak: P<0.001; **: P<0.01; *: P<0.05

2.3 M HRE E S

FERAr 1 (PCOHFIERSY 2 (PC2)FI fiffE 9 At
FHEIR 76.3% R, R30I TT ZE 1) 40.9%
1 35.4%. 1E PC1 _EWIM15 50 AR BN > 221 Eiz i
5 > P A > T SR IIH 5 > BE AL AT AR > TCHLE >
LA > AP PC2 A3 3 NIB LB AT A > P
il > "KL B > 2R AR 4 > Ui AW > g 5 B 2 >
LA > BB (K 3). ZRIEEIH S SR 519 50 B e

3 8 MY TRy BE T 4y

Table 3 Scores of 8 species by principal component analysis

WA B 8 FIREMITEYIF-TERHE T B p R AT
B R, KB 3 N (B 2): REM
FhEAE X 1(95%)0L T PC1 IE 1] X 385 PC2 97 ] [X
w2, BAEARK C/N. SLA. 4 C &M
N/P. WUE. £4ex&E; AW EEXEN T PCI
fm X, BRSNS C & C/N KB/ N/P,
A N HARAEY B A5 X [8]3) 50 A fE 44 PC1. PC2
1E. X,

FF ﬁf% PCI1 PC2 o
No. Species Score
1 i Pisonia grandis 1.60 1.51 1.56
2 FETERAT AR Cordia subcordata 0.28 1.98 1.07
3 LA Scaevola taccada -1.36 -1.33 -1.35
4 WEM Tournefortia argentea 2.07 -2.87 -0.22
5 AW Suriana maritima -3.66 -0.05 -1.98
6 AWM S Wollastonia biflora 1.91 1.27 1.61
7 KHLEL Chromolaena odorata -0.33 1.30 0.43
8 PRI Sphagneticola trilobata 0.52 -1.26 -L11

3 et

3.1 NEAEFBHEDH A ERER

TEYIE RIS FE A, Sad PRI BN SR 07
%, TR RV AR CUE RIS 24, 7% K
ST JEHRRE | R S5 ST I A
WA (B BEARK T2, AR RE,
By TRARATE R 5 RAA T RIMEY) SLAL N/P 4 N,
4P E R KT IS, T C/N.C/P.

WUE M4 S mMNAR, KT A FAEEZAEY)
B THREMER I 2 25 57 . AWFFerh 3 R B im ALY
(1) SLA 35590 Fe A S50 FFAH 24(86 ~295 cm?/g)12%),
VLA E & 3 FhAEVE R PR AR S A C &
BT B 3 4(435.07 mg/g)?7, AIfER 3 Fp:
TE AR TS N By AP, Gl FEAIC SLA, B
1E7KA B, IR T e aey, 1X 5am AR
(IRFF T 25 SR — 5. I 3 A AEVE R B4 N
& (15.98~28.28 mg/g)fl4: P &E(2.72~3.07 mg/g)
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Fig. 2 Principal component analysis of leaf traits of species

¥ T B A R HL AR AE)(0.5~0.8 mg/g), 5
IEFARKAYIFAIN (10~50 g/kg) P (0.3~4 g/kg)],
UL 3 M AR E R AR ORI R, REIE S 5 AH X R
N & P 3R 0300 IR B TR A v BRI
1) C/N (14.21 g/kg)fik T AR 4, T EA AT
B, EARAERUEYIR T s s A B, DAREARE
TR K (26.96 g/kg), VEAHEAATERUEYIN) N FiH
ORI S A 1) C/P R T B4
WALHL R ARAE (1 240~1 260), AR T T8 s A i
Y1(368.70)PY, FEAAIERIAEN C/P e, A
W 3 A AE TR AU P R AR EBAR, LA
ARAEVERUEYINT PR AR . FHE 3 Fob
ATERIEY) N/P<14, RHHAKSZ N R, X5
Pty il AR AR X (P BR#)AH B, 7T g2 R I &%
FERRCE ISR, IS P ESCORT N N AR,
VLA B FR 0 R AR 52 R SR A YRR, 3
FhAVERY T, BERAVETIREY) SLA. &N & ERIK,

1M WUE 5. A BT RS i 5 R A R S AR
i, EARAEREY, 0 EER T
2006—2018 4 8] B of 45 952 /)~ 11 AR 32 7 K Feg e
A, X AR ROEAR A E LAY R A K SLA
4 N &8 s WUE Ftemfe i 54 5 AR
O Zx b, S R AN ) AR B Mtk ) 22

STATE

3.2 I3 BE Y 5 MR AR SR

W SR A C/N 5 WUE, C/P 54F4E
SR, N/P, ENEZES5SLA. N/P, £2CEHE
2P EEEMEEIEXR; M C/N 5 N/P.SLA.
ENEE, WIES2NEE, C/PHECHAeP
R, FHEREESE CAE PS8 SLA, N/P
& CMaep EEEMEENRR, HPC/NE
4N SRR XEWEDHH N S
FRAK, N FIFHRCR G, WUE i, A RO,
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AN, B HRR B SRS, FATEmK LS
it p BB S AR MRUIT S &R, X T 6143536
WAL L5 AL, (H WUE 50 C/NL 42 N & (A
MR R SGAT A AL SR, TR EEYTEK E
I3 B8 By AR ok A 5 T R P SR i S S, B R
DNIE R N 38R 45 A B S 45 Pl 1 B 5% 1 R
I A 5 SR I « WUE (1) 5 fi% 32 ZLE sk T HE 9 0 2
AFE 15K EBUER, 2 N & &5 WUE 27
X C/N 5 WUE 2IEME, FIRgEE il SiHEY)
TERZRNK Y« S iE 2 ik B 28 B 8 S A
WA= ORI E 2 2 T R 2 S FL R
MR &858 R BRI S & B, TR
BT, S E N AR T 4n e R
LY T IR FEARH LIRSS, FL[R] Bt 25 PRI
YA I3 i PR 1] 52 2% (R DRI
PREIL T I35 5 A e A7 AE B KA B P A L 5 AR K
BE 2 A PAUT OR R o

3.3 B S A Fr R 1] AU

AN E A BA AN R ) B IEOR A SR mE B8, 32 Rl gy
MBI, PCl. PC2 3B M | 77 73 # 8t 5 [l
Wk AT, PC1 EHE BN, P ECAE /. &M C
RE T DR S LA A SR, 19 0 e (R AR E
B, B ARE A REARRE AR, 1 B AR I B i)
FRIEAEK, A4 N EFREE LB N F R
2. A C RN R TR AR . PC2 FHER
Wi SLAL N ififr. R&F4E =& &5 WUE [ 5E
SRS, 150 e R AE A A, K
PR, 1 BRE LRI AT AR X T oAt 7 FhAE )
ST 1) T i 4775 TR0 R S, B 8 i 1) SLA
A4 N &8, B WUE ML4ERE8. U
HH ) BEUE TR A VPRI, R BAR FR 0] H R BE R
Se R, HEIM B X e RIREN S
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