HWAERFIR 2012, 36 (10): 1054-1061 doi: 10.3724/SP.J.1258.2012.01054
Chinese Journal of Plant Ecology http://www.plant-ecology.com

EBRWEEAREKMEMNFC. N, PILFITE
YFE

! 1o 2 B =1 A 1*
A 4E' & ' x(Ek EREF A K
VR BRI A ISR, B AT 210093; 2 [H AL & WA HTFUT, G 264003

B E hHIE(Suaeda salsa) tiEihpin SR R B 2 — ﬁﬁ*ﬁ%iﬁ%‘%ﬁ%ﬂ%ﬂ?Tfﬁ@‘iﬁ;‘If‘zi@*ﬁ%ﬂiﬁ%@#ﬁb‘i‘ﬂﬁ
L o ZOCHEL T BRI R A BB AR I A I S CL N PEIRICR AL AT BARIE, IR TSI T
REW], W O RAEANFE K BOE A B2, B RKIRAR, TR, NS R AR ﬁﬂiﬁaL{:ﬁﬂﬂﬁk?ﬂﬁﬂﬂ%V
% M APERECNRE, AR KB LRZEEZER . Ny CPAMPEEAN LK RGN SO ETH K G, mNPE
U B W NS o FHIRIED AT R, 78 R HBRE 3 AN F AR KB B, C:NAIC:P S A IN, PE R B2 R, BEEN.
PR AL LS B RE AT 308 N & 5P B ) B2 Wt 35 TEAHOG, L T R A A PSR D0 38 2 Bl SRS AR R AR R — X
PEo RN I, NTGE T4 A Vg £t pise A KR A R b 9 TSR Ik R 7

KR U, AFAERKBL M, s, bk

C, N and P stoichiometric characteristics in leaves of Suaeda salsa during different growth
phase in coastal wetlands of China
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Abstract

Aims Suaeda salsa is a typical species in coastal wetlands, and understanding change in its stoichiometric char-
acteristics would help to assess its health status and target conservation efforts. We investigated which nutrient
factor restricts its growth and proposed theories for protecting and managing coastal wetland by comparing the C,
N and P stoichiometric characteristics of S. salsa in different growth periods.

Methods We collected S. salsa leaves in different growth phases from June to November 2010 in Yancheng
coastal wetlands, Jiangsu Province. The C, N and P contents of the leaves were measured. Data were analyzed by
correlation analysis between N content and C:N and P content and C:P. N content and P content were also ana-
lyzed.

Important findings Leaf C content of S. salsa had significant differences among three different growth phases,
with the lowest in the growth phase and the highest in the decline phase. Leaf N content in the decline phase is
significantly lower than in the mature and growth phases, and no significant difference of leaf P content was
found. C:N and C:P were gradually increasing in the growth period while N:P showed a gradually decreasing
trend. Correlation analysis indicated that C:N and C:P were negatively correlated with corresponding N, P content
in three different phases. N content was positively linearly correlated with P content, indicating consistent demand
of N and P by S. salsa. Furthermore, N is a restrictive factor for S. salsa in coastal wetlands during its growth and
development.
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2010). FEAEDfER A KIS FE A, CORAL A P 1A Y
T i E I NYE G e 3, R AR
AT REY A G 1R reE
VE R RE J) &6 J7 T A FEAE T, PAEALARA 2 2
AICER, AR AEEA 4] R 5 (Dawson & Curron,
1998). HWIEAAEH 56 E2 B GEH Z M )
INE &% YA 5 (Field & Mooney, 1986), ifij H.A#H
Wit 7 RONCPAE REAE 4 A 4 AR KO0 R ik 4 i
M. [1$R bR (Wassen et al., 1995; Aerts & Chapin, 2000;
Giisewell, 2004). A& 50 527 a5 FRIE T X0
PEH I, BEEMT I ARIRAN, B
JEZVIN . ARAR. FHh AR S RS (Redfield, 1958;
Elser et al., 2000; McGroddy et al., 2004; Reich &
Oleksyn, 2004; Han et al., 2005; He et al., 2006,
2008). [ P AR 25 B 2 A R Rk, TEA
[N]SR S . P, BT 557K |
HOHAT T F 2 1 (5 =P 5%, 2007; 5S4,
2009; XIM4iHEE, 2010; RS 5r%, 2010a; (A%
2:.2010; ESRFEEE, 2011). (HIX SRS 3 B0E T 7%
R JGUR A, 5% T iR O B AR Sk 21T
SRFIE IBF AR 2

D=8 RS L (VAR 315 RV e L M o 1| i e A
IR, S Ha s A= S U X (SR % .55, 2005). 8
FUIRE IR HOAE AN 7] AR KB B A2 T E R AE, A
BT T e A 1A A2 v s 5 3 b i 2R R B B
BB IR0 AR O R, (e I M PR P 52
EAESRY . SRR TR I, B IR R
BN 2 R e W M R ) B VR R Ak 1) 32 BN &
(Antheunisse et al., 2007). 1 & Vi ig h 2 4 T
£ T (R A A, 2010; KR RT AR,
2011), BLZ XA BC. N PEE IR R4
AR R AR i
AR KRR RO AE KW ) B A — e 1A G M
(Baldwin et al., 2006; %4755, 2010a), HFHFILHR
A AGRAE T A WA SRR E, IR T
BT B3 Y 25 e A 2 1) 75 3K (Schimel, 2003).
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2001; ZEMILAE, 2004), s m] e o A 11
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RO AT REE, 2002; MRS, 2006). ASHFST DL
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DX, 52 A ol A R XU S, Ak i B
M. HEIR0-4 m, FEFEYR13.7-14.6 C, 1
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K 8229.5-32.2, %M X & 551 X, Py %
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Bk 4 h 50 min, FEHEEIE7 h 35 min,
UG TSR, W% 2RI A AR o
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i ERERMES OKIIME. KA ME . MRV B
{035 Eh M1 3% (Suaeda salsa) H. At K 5 (Spartina
alterniflora) « K K % (Spartina anglica) < 7 %%
(Phragmites australis) F1 % 3 (Acluropus littoralis)
o EhHuBIGE N AR AR, =20-80 cm, M
ZIE, “EEAIR, WHK1-2.5 cm, %1-2 mm, 3-6
JAr ARG, 8-10 H AR R, 11 ] 5 HF AR 2.
1.2 #HmRESAE

REIRE SR A AERFFEIX N, INTE T 5 2
T3 10), - FH AR T it AL H 3 A 56 il A A
SIRIAE (L), 7E20104F /K16 H (CERIN). 9 5 (8
) 10 GEIR ) 23 SR 3 AN b R R R i EA T
TR AR BENLIEIS N m < 1 miFETT,
oy, PRI 65 CHAT M T RIEE, B
PR 100 H i, 2EAEE, £l

JCERMGE: MY 42 0(TC) 2 E(TN)HC/N
JUE 3 HT1X (240011 CHNS/O Elemental Analyzer,
Perkin-Elmer, USA) & ; tEHY)H F 41 (TP) K H ik
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Fig. 1 Sampling site distribution of Suaeda salsa in Yancheng coastal wetland, China.
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ANOVA), I HILSDEEREAT W3 MhR 56, IF X oo
= vk U [AIEAT T PearsonH OCPERI S . £
P AT AL B L GE vt 23 M S 2z 18 43 7 A Microsoft
Office Excel 2007 4t it {:SPSS 18.0F1Sigmaplot

12.0 58 o
4R

21 AEEKMEMEC. N. PTESE
ERHUGE R CL Ny PEFRA S BIEAFR4

2

1 AFERKPBEMET A C. Ny PEE

KM B EA — 2 ZERGERD. CHEMNAERKIRIE
IR S 2 B I #(p < 0.005). N PR
(AR Ak ) 55 O B I AR AL BRI A 34, Bt £
MBS (1) AR K3 IR S I LR B Tk T AR AR AE
N 2 7 M B (1 2 A K T w110 A8 e e
K(1.31-24.80 mg-g "), A= KI5 BTN 45
L SERAE S o (14.87 + 3.83)A1(12.92 + 7.14)
mg-g, FEIEH((6.88 + 4.81) mgg VR K IR K
IS E D ERKE < 0.05); P EAILIEHE N
0.68-3.23 mg-g ', ARG R, FRMEN(1.52
+ 0.40) mgg ', BEA A KA RIS, HARE
KB ZERARE.
2.2 MAC. N. PILEITE LLESFE

TE SR MBI I 2B K FE h, C:NL NLPRIC: P 2

v E AR P (bR 22)

Table 1 Leaf C, N, P content and ratios of Suaeda salsa in different growth phase (mean + SD)

K BE Growth phase C(mggh) N (mg'g™") P (mgg) C:N N:P C:P
4K Growth period 230.16 + 25.42° 14.87 +3.83° 1.52+0.40° 16.25+0.27 10.02 + 1.99° 159.62 +37.15°
Y] Mature period 256.03 + 42.58° 12.92 + 7.14° 1.35+0.63 25.64 +12.93" 9.47 +2.88" 222.01 + 87.14®
FiEY Decline period 302.63 +20.90° 6.88 +4.81° 1.44+0.91° 77.28 £ 63.99° 5.09 +2.62° 277.41 +118.58°
I Average 262.94 + 4291 11.56 + 6.33 1.43 £0.67 39.72 +45.80 8.19+3.32 219.68 + 98.47

[FIZUAS [ P B2 - A [ AR AR BE 2 57t i3 (p < 0.05)

Different letters in same column represent significant differences in different growth phase (p < 0.05).
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Fig. 2 Relationships between leaf C:N and N content, C:P and P content, N and P content of Suaeda salsa in different growth
phase.
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C:Poe4tfife, WA KEI(10.02 £ 1.99) > fhias(E2).
(9.47 +2.88) >3E IR H(5.09 £ 2.62).
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mg-g ' 5Elser % (2000)% 4x k492 Fh il A - 5 ok
FAFCH R (464 + 32.1) mgg "ML BARAK, [F]
It i 2 T T FE BRI = A X (7 AR i i C
(481.59 + 11.5) mg-g ' FIE MR A G - C o B
441.42 mg-g ' (LG54, 2010b; [AlYLAE, 2011).
AR (2007 )38 I LU A G M 1 PR B A K B
AR BE AT A R B, AR R A LR S R
SRR, DA L34 S it R M B C A A7 BE 1555
Hh B T PN AU (11.56 + 6.33) mgg
B FALT 23K KF20.1 mgg' (Reich & Oleksyn,
2004), 5 RSG5 BTEE(2010b) 5 b M VS VE e I v =
15 B 25(Scirpus mariqueter) ((11.69 + 2.66) mg-g ')+
Fis 22 55 (Carex scabrifolia) ((10.17 + 1.53) mg'g )+
PIEE((11.56 £ 3.19) mg-g ') 3Rl EAKEMINI T 25 H
(025 50 AN B o 7K 23 BRARATL b 11 77 2 W
Y6k 55 AT D R 43 T AR K R B ) (Schat, 1984),
WFCEs B ST P Bk Feili AR K I 52 16K
WSS R SR IER I — Bk . 548Kt /P
4 E1.99 mgg' (Blser er al., 2000)5%1.80 mg-g
(Reich & Oleksyn, 2004)4H L, Jigify £h iz P
HHE(1.43 £ 0.67) mgg MK, EEE TR 0%
(2010b)% i =B FEEE((0.91 £ 0.63) mg-g ). Kkt 2E
BE((0.74 £0.23) mg-g ). ATE((0.82 £ 0.53) mg-g )
3P AAEYIP S = TSR

R F N P AR AN (0 AR K B B A 3R
WL K ) 2= 5 PE(Sterner & Elser, 2002; Han et al.,
2005; RGHEE, 2010a). EhHLHHZE M B A
KL BOR 3, CREEEHTT &, N i Eg
BEA, TP A3 A S B 2= 51k, O
SRR AN FEUA R AT, B S
TRERE AR I A, I B rp 1 4 A IR T %2
[ B I A0 Sk B 1 FH 1) 3 B2 A A 75 4 25 45 3
ARNRER, IXH A 3 8CE BAWTT F i 5 A
FEAKI P I e A K ARG I, T B R 1) B 1 R
FRLIR, e A KER, 1T TN PIREE (M A7 A0
BRRZ, 2001); FIRGM, YA KIEA R, W
WIS TRt % R B B TR T, T e SR
THIRE, BACT RS, 373080,
WA G 7 TALEE L R B, 41 Sk D,
TPEBRAC, YA ER . 2R 1 F A5 A 2 AN R 59,
X B IR ICF MRS A 3R IR Ak B T #8 BRI,
IS B TN P E PG X5 540 51%5(2010a)
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AES I 0 AR B AT CNCP EU AR SR IE Y [ B A K
K A% (Elser et al., 2003; Makino et al., 2003). #H
i B 16 C:NAIC:P R AE AE 4 W s 7% [R] 46 C 1Y) R
Jy, —sERERE LR TR SR R T REIA B
A7 ) RAEIRE SR R e, DRI H A )
4 2 % B X (Vitousek, 1982; #{ & % A E 7y 4,
2003; Wardle et al., 2004), AHFFTR B, 7F £ Mo %
AT AR B, CNECPREA K S5 a3
(1o EKBINMICN (16.25 + 0.27)1] BAL T4 5k
(K1) 7KF-22.5 (Elser et al., 2000), AR
Ui e ¥/ S eV I SR I N E -y S SE R M i E =R K7
(R E &, A AN 23 fift o B FORE TR0 AH N 22 K T-C,
R T EAE T B . AR KA B B C: PR T4
BRFEIKF232 (Elser et al., 2000), S bbb
EELEAIH PR I AR RE T, T IR I T A koK

VFZWIURIN, Cv NAIPILEX AED A K
RE VALAT A AR5 EEAER, fY i
N:PIIf S LU HE % &5/ f D e i i B Fe 7~ fE R, wr
LA 2k 4 17 B 855 o8 A 40 2 A TR 57 0 A 2 PR 00 ) i
Fr(Vitousek, 1982; Wassen et al., 1995; Aerts & Cha-
pin, 2000; Giisewell et al., 2002; Gilisewell, 2004).
Wassen%5(1995). KoerselmanfIMeuleman (1996)iil
Tk o) i A B it A R W, CUNCPEE K T 161,
KHXNMES RS EZPIuE RN, UNP/NT
141, 22 BINJCE BB, MNP AR 14-1650
FEl P INF, S B A AE K 52 BN BEP— s 28 1 PR Al
s A C R IMALFE R El. — YA K2 %P
FIP PR, 3202 DA PR A FE S (4t 1) mT B et
WHSOR] FH BT PAHGS T-N2s BE /b (Giisewell, 2004). {H 2
AFFORIL, T A NP AR aE L (5.09 + 2.62) —
(10.02 + 1.99), /N UA G114, 7K
AR IR A K SZN PR SR K £ (2010)38 1
XT3 it A el bt X & b k2 it FH U N A IR, it U
REA RO G ke ) Ay v, it e A Do) AR ) A
T EME W . RIS Z 45103, Ul INGE ]
2y iz AR K I BREIVER 7. ATREIREIWT T (1)
FH T 50 X1 4R T b BN E5 52 380 g v A=A 0 i
SAEXE W, S H AR FF AR N 2, HFF /K&
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BEK, 3R A SUE A NG 2R SO 1k
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J [ B CTR AR AT, S R M5 mT IR R RN
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YT R YRR 1 H PIC 2 5 it LU 1 2B JL 7 R 11
RE ), B R RO R P A s, A
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IR A HUARFEEAT A AL 2502 (Schimel, 2003;
Pl BN E, 2010), BRHZMBX G ICRE
HSMBEE KRGS T DR EEN .
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IR (p < 0.05), X7 BE 5 4+
RMGX PR, NG RSP R MR, B
FRIEA (P < 0.05), BEL5 Rkt iR TiX
PRk H(E2) o WFFCHE—DI0NE T w5 b 2R A )
FEM R, —, BIMF A ICSN, PR
Z AR AR DGO R B 9548 (NS P)Z ) [ 1EAH O
K % (Sterner & Elser, 2002). 1fj HN. P [f] K 4
ER T OG BRARILT SR Hb B 1A N R R B R 0 AR L
AN — 350k, XM Rt e E KK EINAE )
TRbE, WMy B IEARMR L (R0,
2010b).
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