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Abstract: Leaf functional traits are closely related to plant growth strategies and resource utilization ability. In
order to explore the adaptation strategies of psammophytes to environment in Hainan Island, the leaf functional
traits of Vitex trifolia, Clerodendrum inerme, Lantana camara, Eupatorium odoratum, Stachytarpheta jamaicensis
and Ipomoea pes-caprae and their relationships with soil chemical properties were analyzed. The results showed
that the leaf functional traits of tropical psammophytes were different among species, which were affected not
only by species but also by soil factors. The specific leaf area of species were in the order of herb>shrub>vine.
The N/P ratio of leaves ranged from 7.78 to 10.85, suggesting that the growth of tropical psammophytes was
restricted by soil N. The variation coefficient of Na content in leaves was the highest, ranging from 18.46% to
76.36%, indicating that species had a great difference in the absorption of Na®, which would affect its natural

distribution in coastal sandy land. The specific leaf area, leaf dry matter content had negative correlations with K
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and Na contents in leaves, as well as N/P ratio of leaves with Na content in soil, Na content in leaves with soil

organic carbon, total P and total K, implying that sandy plants adapted to salt stress through specific leaf area

change. Therefore, applying soil fertilizer would be an important measure for rapid restoration of coastal sandy

vegetation, and the Na* content in leaves could be used as the main index for salt-tolerance screening of sandy

plants in tropical coast.

Key words: Psammophyte; Functional trait; Soil chemical property; Adaptation
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HHEAR ., ZHEAETRNBEA 3 KEMHL, DA
AP, DR 3%k 45 5 AL 1) 5 i & 50 (Vizex trifolia)
= HE W (Clerodendrum inerme) « % 2% P} (Lantana

1 TREHEEA TR IR

Table 1 Basic meteorological datal?”) of plots

camara)~ KL (Eupatorium odoratum)~ 5 ¥§
(Stachytarpheta jamaicensis) & J# (Ipomoea pes-
caprae) AWM BLHER 3).

A RAGIREE (C) PR () [7K & (mm) HIER % () FHNE (m/s)
Plot The lowest temperature Average temperature Precipitation Sunshine duration Average wind speed
I%# Lingao 3.66 24.7 1 480.0 2042.0 2479 1
=1 Sanya 6.10 27.1 1 460.0 24454 2.306 4
E{L Changjiang 4.90 259 1700.0 2016.8 22711
X E Wenchang 4.12 25.1 1 980.0 1916.0 1.974 9

EIR Wt s e

Table 2 Main chemical properties of soil of plots

FERT o HIR (g/kg) A (mg/kg) ik (mg/kg) HHH (mg/ke)
Plot P Organic matter Available nitrogen Available phosphorus Organic potassium
i Lingao 8.86+0.06 0.74+0.16 3.86+0.44 0.88+0.15 12.90+0.87
=W Sanya 8.31+0.26 1.97+0.28 6.44+0.57 2.32+0.37 35.90+1.48
E/{T. Changjiang 8.59+0.16 1.97+0.35 9.08+0.69 3.90+0.29 22.35+1.22
X E Wenchang 8.83+0.05 0.55+0.21 3.16+0.53 2.16+0.34 15.99+0.94
® 3 AR
Table 3 Research materials
F#} Family J& Genus Ff Species AEVESY Life form K >IME Habit SKFEHL A Sampling site

Ly HFELRL Verbenaceae 4L3HIJE Vitex S V. trifolia
TRl Verbenaceae KT Clerodendrum HREH C. inerme
¥R} Verbenaceae RLHEE Stachytarpheta R%¥E S. jamaicensis
%%l Compositae V=8 Eupatorium KHLEL E. odoratum
J€1E®} Convolvulaceae [E¥FEIR Ipomoea JE7E I pes-caprae
LHEE R Verbenaceae LZESF)E Lantana Y9t L camara

R, ZAHE VOMES I K e LG. WC. CJ
WA TRV MERE LG

EZE W fif#. BRI R i LG
EZ N T-5 . R HR TR LG
TRA TURF IR Lt LG. WC. SY. CJ
HEA WAV MER Y X LG

LG: IfifE; WC: L E; CI: BiL; SY: =T, ML TFEER.

LG: Lingao; WC: Wenchang; CJ: Changjiang; SY: Sanya. The same is following Tables and Figures.

2.2 FEACREMALHE

HRE RS BEAR, 7E 20 mx20 m KEJ7 N AR Fb
BEALE A RAF MR/ IN R AR — U 5 BRIE R,
SRR, . . db4 N5, RESE
TE. o H RS B, BT 20 o A
MEEARY), 76 20 mx20 m FEJ7 N FEHLREE SR
FE. o FE R A R, ML T 20 o HHE
TRV R FRE M i &, 85 H CID CI1-203 F
Fe A H A G DI TR s BB RO
AAS A [ 5256 %, 105 C AT 20 min J5, £ 80 C
MEAENME 48 h BIEE, METHE. LIEFSEH
MUY, $& DY v URE, KA 77 0~30 cm
TEMTENGIRS, BMER3AESR, et

PR AT . o FER JTHOREIN i 3K Ay AR L, 3
ANEE . TG E(LG)RAE AN F YA Dy Re
PRI ZE 5, [ Z A7 5 o A B 50 vty Th et
ARTEAS [FRAE S5 IR 2 57 . AR R RE(C. T A
[ERE A ANAS [ A B0 iy DR PEAR ) 7 A L, 2
& Cornelissen 252 7k tHE M IhgE IR, C.v=
SD/MNx100%, SLA=A/m, LDMC=m/m,, I+,
SLA AEH R (ecm?/g), A NMTHIA (cm?), LDMC
N R FIRE, m M), my 5 &
(g), C.VNESRZH, SD NicHiRZ, MN JF
SL(ER

KH R 3.5.1 BHTHERM G 04T, ZRESHr
KH /N REMZE R, R RIES cor B4 Pearson
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AL 5T e 2 R B 7 AR (LY /T
1268—1999.NY/T 2017—2011. LY /T 1237—1999.
DB12/T 846—2018)i47 7 #r . L3EAM 7 pH RH
HAZVR(E © K =11 2.5); HIEH YT EA R
AA-Fh g, AR RS ER ALK
B HOE, IR RS R H S A AN
JE-ERE DL Bk, BIEAEAI A B R AR
AN - K I e B, Na il s R K AE G BV,
TR AR R B B0 338 2R A HCL-
HoSO4 iR H87% . H I RV R L RREHR 3R - K86

250 0.4r
a
200} a
b b 0.3
be
@ 150 . ]
Z g
S 0.2¢
z ; 3
7
100F
d
0.1+
sof

501

40t

TK (mg/g)
(%)
=]

[\e]
f=3
T

1 2 3 4 5 6 12

FEik. R AR SR, B3R R
BTk

3 G5 R

3.1 ANEEYIH A TR R K 4 RARHIE

EE i T AR RN T 5 R 4R A RO T R AR
FRIRIAE ST W1 AT, 6 Fhisigib AL
P mA, R TR AR EER, et
AN 83.26~205.62 cm?/g, H b B E 3 H /N, &
WLE R K, MZEIL 25 5. YRS EN 0297~
0.134, st &3 R, ElkEh. MR
THEFFIEAMY A8 S WAE Y6 R R S o, i8]
WA () F5 53 18 B SRS o 6 RhybAAEYH: Fr pH 13

cd

de

Na’ (mg/g)

4 5 6 1 2 3 4 5 6
YT Species

Yy Species Pyfh Species
B 1R DIRETEIRIZE R . 1 SRR 20 RHLE 30 S 40 IREHE 50 WTERR; 6 St SLA: LUMTHIAN; LDMC: HHFARTE; TK: 44,
ke EA TR Z R B (P<0.05, TukeyHSD #36). FEI[F.
Fig. 1 Difference in leaf functional traits among differet species. 1: Vitex trifolia; 2: Eupatorium odoratum; 3: Ipomoea pes-caprae; 4: Stachytarpheta
Jjamaicensis; 5: Clerodendrum inerme; 6: Lantana camara; SLA: Special leaf area; LDMC: Leaf dry matter content; TK: Total K; Different letters upon column

indicate significant differences at 0.05 level by TukeyHSD’s test. The same is following Figures.
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RUUNERYE, N 5.43~6.58, Hrsnt &N, 5
PR, B SRS TCHLE, R, B
BB T pH o35 22 5% A N/P 9 7.78~9.51,
Hor RLE RO, RER S, (HAN R A 1R G
ExF: W4 KM Na™ & &350 8 ki e, o
BER IR 2, KM AR, HJE RS R R 5 2
ZE5E, UUBH R BRI BER 4 Nay K A 5 0 & 5 1E
o 6 Fpyb PR EE A 45 & & . pH.
N/P. 4= K Hl Na 148 55 R50535108 32.10%-27.47%-
7.17%- 7.04%- 33.28%F1 76.36%, DL Na* & & 148
e RBEN, VLRGSR Na i ise
P LN

3.2 AR SEYH T EAER 7 R
N ECEEAS TR SA DX s A b ) T D e IR

150 025
020
100+
B 0.15}F
§ o)
:
j =
v 0.10}
50+
0.05}
0 0
251 50 -

40+

N/P

TK (mg/g)
(V%)
(=)

\~]
[«)
T

10 -

CJ LG SY wC CJ
b5, Plot

P 2 AN S (K D RETEAR

Fig. 2 Leaf functional traits of [pomoea pes-caprae in different sites

H#i15 Plot

() )22 5, IR RS /0 RUIL A 1 E R AT B 7E
B2 T, iR SRR IA —3, sk
=W, BVLEXEMHRARCREER, mk=
WEXBMHTYREELREZSI, MRS
MIFEREZES . M A= R R R IA
—3, pH ZERMEST TR SERI—F, M
N/P Bl 5 =GR 3 2 5, AR SR
DEER, MK SREELE =R EEZER,
FAbRE SRR EER, = WS BT, ks
YER Na"FEERLE, HRFESATEEER,
Tt B A1 350 A 353 K] 25 AT RE 6 I 1 (4 T R 1R R AR B
W, IRFOK. HIEERALYE B . TS G L AR
H-Ti & & pH. N/P. 4 K fl Na™ & &= 7E 4 N
FE AR AR 5 R B0 59N 9.58%% 9.03%- 1.96%-
14.26%-15.72%F1 18.46%, LA Na* & 48 55 R ¥ K.
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SY WC (o) LG Sy WC
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3.3 MR ThREMOIR ] AR S Na'& B 2 MH5; JEEEN LIRS pH £1E

M 3 I, g 6 MDA A OiRErE MK, 5 Na"E&E. TYFE. N/P 254K, pH
W, pH S K SEMMRERAL KEESNa® S KEEZIEMHR, 5Na &8, TYWRE. N/P
TEAMRHERK, HTFYRE. RS K. 225G, KE&ES N/P. i TR & 2 Ak,
Na" & EY 2K, LIRS R EIEN NS ES5TFYRELENAMEX, T TURES
Ko NFERFESBEFERFHTYRES N/P R N/PREIEMX. XWUHEYR K. Na'fig
IEMSG, 5 K. Na™ & &M RS FHEK, N/P - RE THEYAEK, X NP R0 E Y
HK&E., pH SHEBM NS &R, KEREE  HEK.

pH A LDMC B SLA C
pH 1.00 LDMC | 1.00 SLA| 1.00
TK N/P pH
TK 032 1.00 N/P| 055 1.00 pH 058 1.00
Na pH TK
Na 0.10 093 1.00 pH 004 009 1.00 TK| 022 | 0.62 | 1.00
LDMC TK Na
LDMC  —0.09 |-0.67 |-0.65 1.00 TK -0.48 -0.43 024 1.00 Na -0.46 032 0.14 1.00
SLA SLA LDMC
SLA| 025 -0.34 -0.44 -0.17  1.00 SLA -0.40 -0.20 -0.41 0.13 | 1.00 LDMC | -0.63 |-0.47 |-0.50 -0.24 1.00
N/P Na N/P
N/P| 0.02 -0.05 -0.02 -0.12 0.35  1.00 Na -0.45 -0.04 -0.33 -0.24 -0.03 1.00 N/P|-0.33 -0.59 -0.44 0.13 045 1.00
| | |

-1 1 -1 1 -1 1
3 HIDREVEIRIE AR RN E . Ar I ReRAE AT 6 FIEYD; B: AN [ELRAE A S SR, C: SR SRAE s )5 B

Fig. 3 Correlation of leaf function traits. A: Six species in Lingao; B: Vitex trifolia in different plots; C: [pomoea pes-caprae in different plots.

3.4 MR T RN S R SE MR B R AR OR 1 M5 EEANUR. &P B K BHAHR. il S

THEREEYERKYFIER . WK 4TI, o REHIRIERE SRS . WAL, B AR
ARG BIEANLR. B Py B NMAMK 2IE AN, & P BN, AR K M pH I
M3, 5 pH 2O TR ESEH0Ky K, TR & &R 50K ML P RRECR, of
M P 2GS, o pH 5+ pH BHMHXK, 5 N/P ZH3E Na"MHHOKMEmECR, K S8%
THEAHLR. 2P AIAR K RIEMR; HN/P S RHENa B A K. B P A pH B i
3 Na FEREGMK, HHHOKRIEMRK B Na FEZ T8 pH, AHU. &P & KERER,
KE&ERSEHNa T AMK B8P RIEMR, 5 IRt il gkt #1855 pH 5%
T4 pH E OO M Na iS5 £ pH RIEME, 2+ Na. K& &M pH 2MHK.

4 MR DIRETIR S 3G 2 R T e A

Table 4 Correlation between leaf functional traits and soil chemical properties

e +3% Soil

Leaf Na pH soC ™ TP TK HN EP EK EC SH
SLA 0.21 —0.57 0.49 0.13 0.48 —-0.04 0.35 0.18 0.62 -0.01 0.16
LDMC -0.20 0.20 -0.17 —0.11 -0.32 —0.20 —0.18 —0.26 -0.21 0.04 —0.45
pH 0.23 —0.55 0.40 0.16 0.40 —0.06 0.27 0.11 0.59 0.07 0.10
N/P —0.49 0.15 —0.28 0.07 -0.33 0.26 -0.27 -0.22 -0.29 -0.20 0.34
TK 0.34 —0.36 0.29 —0.02 0.30 —0.25 0.17 0.07 0.46 0.16 0.04
Na —0.03 0.31 —0.38 —0.09 -0.27 0.08 —0.26 -0.09 —0.38 -0.09 0.21

SOC: AN, TN: %, TP: &8, HN: K%, EP: A 200 EK: G408, SEC: 5%, SH: &/KE.

SOC: Soil organic matter; TN: Total N; TP: Total P; HN: Hydrolyzed N; EP: Available P; EK: Available K; EC: Electrical conductivity; SH: Moisture content.
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