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Leaf and Soil Ecological Stoichiometric Characteristics of
Tree Species of Different Origins in a Tropical
Coastal Shelterbelt Belt of Hainan Island

Yang Qingqing, Du Zhihu
CHainan Academy of Forestry (Hainan Academy of Mangrove), Haikou, Hainan 571100, China)

Abstract: [ Objective | The objective of this study was to determine the differences in ecological stoichiometric
characteristics of leaves and soil for different tree species of different origins in a tropical coastal shelterbelt of
Hainan Island in order to provide a theoretical reference for the ecological restoration of coastal shelterbelts.
[ Methods] The ecological stoichiometric characteristics of C, N, and P in the soil and leaves of four species
(Casuarina equisetifolia , Vatica mangachapoi » Laguncularia racemosa , and Nypa fructicans) within 200 m
of the coastline of Wanning City, Hainan Island, were investigated by sampling method. [ Results] @ For
both non-mangrove and mangrove plants, the C, N, and P contents of the leaves of native natural tree
species were significantly greater than or equal to the C, N, and P contents of exotic artificial tree species.
The C, N, and P contents of the leaves of Vatica mangachapoi were 457.04, 16.77, and 1.17 g/kg, respectively,
all of which were significantly higher than the values observed for Casuarina equisetifolia. @ In terms of leaf
nutrient change characteristics, the growth of water coconut and mangrove plants may be limited by
N. However, the growth of casuarina and non-mangrove plants may be limited by P. ® In terms of soil
nutrient change characteristics, N was low and P was the main limiting element in woodland soil for the four

tree species. [ Conclusion] In the process of coastal ecological restoration, native natural forest species should
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be preferred as the dominant species for coastal protection forest planting.

Keywords: water coconut; protection forest; blade; soil; stoichiometric ratio
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Table 1 The basic information of studied tree species
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C/N, C/P and N/P characteristics of different tree species and soil

REFRIIC AR W, Hit B CoNLP M fb 2z it i L Z )
Py H M W AR OCE . 2D R ORI S A it A
C.N.P KAk 21t & b (C/N.C/P.N/P) Z [8] i £ 1
W3 S A O M, Horbie B Ak it s (C/NL C/P,
N/P) 2Z [H] i AH el 2%

x2 41 WH#MHA C,N,P REALZITETHISME
Table 2 Leaf C, N, P and their stoichiometric ratios of four tree species
A 18 #r 4 A o A L el 1L AL
KR4 —0.259 —0.086 0.642° " 0.445" 0.148
* & A 1 0.544" " —0.895" " —0.540" " —0.150
i3 o — 1 —0.434" —0.857" " —0.844" "
# A — — 1 0.603" " 0.151
e L — — — 1 0.872" "
4 B —0.184 0.535" " 0.626" " —0.254" —0.471""
» £ 1 —0.261" —0.833"" 0.251" 0.591° "
E, 2 W — 1 0.429"* —0.919"" —0.883" "
A — — 1 —0.277" —0.624""
e Lt — — — 1 0.888""
o id —0.039 —0.445 0.600 0.740" 0.244
% A 1 0.200 —0.813"" —0.159 0.705"
17%; £ — 1 —0.330 —0.924" " —0.547
AL — — 1 0.492 —0.474
T L — — — 1 0.518
£ id 0.566 0.758~ 0.326 —0.081 —0.239
i & R 1 0.374 —0.581 0.011 0.464
x £ — 1 0.265 —0.706" —0.637"
A& AL — — 1 —0.008 —0.720"
T L — — — 1 0.691"

s x FRBEMLEME(Pp<T0.05); * * R BFEH K (p<<0.0D).
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Table 3 Changes of soil C, N, P and their stoichiometric ratios in woodland of different tree species

b & 2 A Ko A e L AWELL
A LK 0.808"* 0.434" —0.541"" 0.162 0.744""
A 4 A 1 0.284 —0.587" 0.166 0.957""
g T — 1 —0.610" —0.777" " 0.095
P A — — 1 0.305 —0.570" "
T L — — 1 0.341
EERiIR S 0.344 0.088 0.056 0.508" " 0.345" "
# 4 A 1 0.181 —0.672" " —0.019 0.865" "
)53 4 W — 1 —0.139 —0.725" " —0.238"
o maw - — 1 0.201 —0.627" "
e L 1 0.372°"
EER IR 0.723 0.044 —0.159 0.601 0.664"
K 4 A 1 0.353 —0.767"" 0.190 0.660"
B ol — 1 —0.519 —0.754" —0.437
A A Lk 1 0.267 —0.343
T L — — 1 0.804" "
A LK 0.852 0.849" —0.710" —0.404 0.817" "
fi 2 A 1 0.933"" —0.875"" —0.640" 0.980" "
i £ 1 —0.920" " —0.809" " 0.875°*
P A — — 1 0.854" —0.885" "
T L — — 1 —0.590
3w TV X5 AR CRLIC A AR B0 1Y 3 A R A
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ZIPSE RN, a4 ANME R NLP 8K OF
15,39 Ml 1.04 g/kg, ¥IK T @ BRAE P B N(20.6
g/kg) 5 P(2.0 g/ke) P ¥ & & AR T3 EAHY
M H N(20.2 g/kg) 5 P(1.5 g/kg) B2 & #, —
SERRPE L ULITIX 4 KA A KRR R, . X R B,
JELLRAE Y T B NLP & T A0 S R R RR

B LA ThOKAR I R N S RS TROCKR L H P&
HIGAR, L5 EATIR . & AR A B T R A -
R BAL R BT, 3 5 A O B S S S AR — . T
B UESE T 0 R 5 42 v g3 A 7 O i AR
T — LA RATT R 7 1K & b HP R ) Ao o A A5
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Table 4 Correlation analysis of leaf and soil C, N, P and their stoichiometric characteristics of different trees

) Fef E=R ) — Lk — p—
EERVIR 4 2 A & B WA T b Ak
4 ik 0.293 0.376 —0.014 —o0.110 0.154 0.382
4 A —0.220 —0.339 —0.031 0.227 —0.086 —0.354
A 4 B —0.062 —0.158 0.450°" —0.265 —0.546" —0.248
g U 0.358 0.461" 0.069 —0.240 0.107 0.458"
e L 0.149 0.308 —0.459" 0.171 0.616" " 0.417"
AL —0.059 0.055 —0.629"" 0.402 0.690" " 0.192
Ko iq —0.244" —0.107 0.033 —0.111 —0.240" —0.181
2 A 0.311° " 0.208 0.202 —0.142 —0.017 0.124
&1 oA —0.117 —0.294" —0.110 0.206 0.036 —0.249"
3 Fomawk —0.298" " —0.089 —0.098 —0.013 —0.128 —0.098
e Lt 0.063 0.293" 0.219 —0.278" —0.173 0.173
AL 0.207 0.334"" 0.217 —0.246" —0.080 0.226
& ik 0.015 0.107 0.556 —0.077 —0.495 —0.399
4 A —0.051 0.254 —0.014 —0.288 —0.053 0.169
7K T 0.375 0.147 —0.208 0.092 0.393 0.304
H Fomaw 0.110 —0.088 0.371 0.155 —0.244 —0.352
T Wl L —0.252 —0.003 0.401 —0.161 —0.503 —0.359
AW —0.324 0.127 0.107 —0.344 —0.314 —0.043
o 0.635" 0.846 " 0.811" " —0.788" " —0.674" 0.827°"
& R 0.528 0.781"" 0.658" —0.587 —0.453 0.750"
j;é oA B 0.440 0.665" 0.551 —0.712" —0.514 0.746"
IS Foma 0.039 —0.039 0.099 —0.137 —0.216 —0.038
T Lk 0.015 —0.091 0.059 0.199 0.011 —0.233
AW L 0.082 0.043 0.044 0.171 0.140 —0.055
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4 R B2 R B C/N fit C/P ¥I{E R 29.71
1 476.40, ¥ T 2 Bk bl AE P i K (C/N =
22.5410.65; C/P=232+145), YL HH % X 4 FhFE Py xF
N F P e & AR RCREGE . 510 A X XA P e
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PRBL L I ELAS [ B4 b i 4 43 P43 P B o S e 1 AL 4
Xt T PRI 38 L BE SR a5 . AR ST L 4 Rk Oy
243 C S ARy Fl oy 11.86 ~39.50 g/kg, Al
MO C E ARy KB =>H AR > B> A
REM, H KB A K 38 C S m T ERE
+ 3 C &K (24.56 g/kg) « X 5 200 MORE B 19 4=
R DA A 6, VA 12 M 2 i ) 96 Y9 o 1 R R R S
F.OER RSB ES., LN FREAD
PEIE I 2 0.02~1.29 g/kg. 4 bk sy L 3E-F- 2 N & &
KANHET 5 £ 5735 C & — 80 KT HHE I AR 2
AKX IR )2 HHE(0—20 cm) PR & 3 (40 =
2.75 g/kg) P H KA Rt B R N E RS
THOEAR UL WITE BT —8CF . H3E4S N F i
FE ) AN [0 A7 22 55 SR AR X L R 3 5 450 iF o 285
LI R VD HE 0 T R PRORITAR JRR BB AL i
PP > i > R e, o, 0
N i 5 8 C & it E A, X 5 a4
— N AR RS £ HE P AR AR Bl 0,06 ~
0.42 g/ kg, NFRIMRI 35 P & B AR K - KA = Ak
B R > B AR B AL T sk £ 54 P oK
(2.8 g/kg) . FEH R, 5 HESE X & 2 W %5 SR
A KA WFFT T L B K ORI J2: 5 £ HE SR 4 XUk
TR RAR Ak 1) 56 B 52 ) PR, X R K G £ ORI AR
10 )N w1 N - 7 A A i e o
IR TN R T I URT: N2 KISl oG W = a2 P .
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4R
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R B 2 A R AR A AR KOG G 80R B i fig
J188 T T EAR T Ak N TR A,
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