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C : N : P stoichiometry in roots, stems, and leaves of four mangrove species. FAN Yue'?,
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Abstract; We analyzed the C, N and P concentrations and stoichiometric ratios (C : N : P) in
roots, stems, and leaves of Kandelia candel, Bruguiera gymnorrhiza, Aegiceras corniculatum and
Acanthus ilicifolius in Zhangjiang Estuary, subtropical China. The C concentrations in stems and
leaves were significantly higher than those in roots of K. candel, A. corniculatum , and A. ilicifoli-
us. The N and P concentrations of K. candel, B. gymnorrhiza, and A. corniculatum were the
highest in leaves, followed by stems and roots. In A. corniculatum and A. ilicifolius, the variation
coefficient of stem C concentrations was significantly lower than that of roots and leaves. The vari-
ation coefficient of N concentration in K. candel, B. gymnorrhiza, A. ilicifolius and that of P con-
centration in K. candel, B. gymnorrhiza, A. corniculatum were the lowest in leaves. In K. candel,
B. gymnorrhiza, and A. ilicifolius, the variation coefficient of C : N ratio was significantly higher
in roots and stems than that in leaves. Among the four mangrove species, foliar and root P con-
centrations in A. ilicifolius were significantly higher than those in the other species, and stem P in

A. ilicifolius was slightly higher than in the other species. The variation coefficients of C, N, P
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concentrations in roots and C and P concentrations in leaves were higher in A. ilicifolius than in

other species. C : N : P ratio in leaves (151 : 9 : 1) of four mangrove species was significantly

lower than that in roots (187 : 4 : 1) or stems (239 : 5 : 1), suggesting that ecological stoichi-

ometry of leaves was relatively stable. Our results provide theoretical basis for the large-scale

research of ecological stoichiometry of mangrove and a scientific guidance for the conservation and

sustainable management of mangrove plants.

Key words: mangrove; Kandelia candel; Bruguiera gymnorrhiza; Aegiceras corniculatum ; Acan-

thus ilicifolius; C : N : P ecological stoichiometry.
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AR L, 2R (2017) X6 T 1 2T As )
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Table 1 Information of 4 mangrove species in Zhangjiang
Estuary Reserve
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JiF,1999) ,
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WSO B B 2 vk T A A5 SR A M,
SPSS 19.0 BT XT 4 FLIBHAEYIA R ERE 1 C|
N.P Bttt b i A7 B 2R 7 2 0 i, IR
a=0.05; ABFFE s B AT A AL B Ge it A DB
2 H7E Microsoft Excel 2016 F1 SPSS 19.0 158 i,
A5 RS AKX (1) AR AR R B coeffi-
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.

2 ERE5SH

2.1 ARMEPIARZENR C NP & &

WP 1R 4 MAEPIARE) C N P S8
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AR P i R R T A 3 AP (P<0.05) 525
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C:PESWEBE(P<0.01),C: N N:PLERAHE
E(P>0.05), Hrh ARHIRM C: P 2w T HA
3 P (P<0.05) ;4 FIAEZER9 C: N.C: P N: P
ASAL L A 42.00 ~73.02,211.44 ~ 282.55 4.05 ~
5.64,F-H4{E N 53.87 ,247.55 4.86, £ Wi Fih ] 22 S 44
ANERFE(P>0.05) ;4 FEYIHH C: NC: P N: P
A IEE h 12.83 ~ 19.66,102.08 ~ 216.59 .6.37 ~
14.39 ,F-Y{E M 16.59 178.44 [10.99, Hor % B #
1) C: PN : P LT HAh 3 MiE4) (P<0.05) .
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Fig.1 C, N, P contents and C : N : P stoichiometry in different organs in four species

AR FAREARRA R R R — AL [0 1 22 5 .35 (P<0.05) , AN JFl/ING R QSR IR — R [RIFB AL 22 1] 19 22 5 2. 35 (P<0.05) .

x2 ARHFEESUFHERTINERRY
Table 2 Coefficient of variation of ecological stoichiometry
in different organs of four species

Moy wE CV (%)
C N P C:N C:P N:P
Bt 696 18.32 953 27.44 11.55 20.41
K. candel 520 4498 19.82 39.97 2329 24.36
0.03 6.8 035 947 290 7.07
B 122 2661 18.03 3049 17.97 39.11

B. gymnorrhiza

i AER

A. corniculatum

A. dicifolius

0.70 4250 28.75 44.07 28.66 15.13
9.99 1332 10.63 15.07 19.59 15.28
1259 26.61 22.01 29.19 19.57 50.73
3.03 509 1971 247 1698 18.39
6.53 1131 624 459 810 12.23
16.65 58.73 33.06 56.95 13.83 34.13
552 19.63 690 1891 444 16.40
12.65  9.37 39.01 8.19 3532 43.74

FNEFINFINEITNE

A8 S 28, BRI RS 2 R R 25K
Tt b B AR 1 AR S R LR IR 58.73%;
P SHRAES RBEEAN T C N ZE, HEOm AR
*m%mﬂ%ﬂﬁﬁ ERT, AFERFE 2 E

NS 5 B2 K HE P AR ZE R Tt Hor
%Eﬂﬁﬁ&éﬁ C: NS RZHBUA 56.95% , AFEE
N = PR AR 5 R KT 20% , Ho il 26 4 A Al

(75 S Z 06K 50.73%

3 9 i

3.1 ZIRHEYT R C N P i KA E it URFE
R 37 0 AT ARAEAE A B IR AR 0 , T
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F ARG TV BT K o3 17 55 1 22 PR A - 3
IR S 2R (B IBEAE, 2011) . 4 LR A i
C T EIIME R 345.41 mg » g AT A b X i A
WAL B ( Cinnamomum camphora ) F1 [ 1 ( Phoebe
bournei) B - C 75 5 (477.93 1 484.48 mg - g™")
(PR30 55, 2016) , QAR T 15 16 V0 3 By 47 bk ke
( Eucalyptus robusta ) F1 AR WK ¥ ( Casuarina equisetifo-
lia) B C & (503.19 1 515.80 mg « g ') (H
W45 2017 ) o LLRHAE P A A TR 5 W TR 77 ok i)
ISR IR 1 W 7K R B8 2 3 AR P /K 3 T g I
SRR PR, 2 5B IR BHE M TR (Dt
BRI RE RRAR, HEAb, TR R B R
TR /KIR W PRI 255 A AL OCH , BRI HE,
SRR AR B A, TR T AR 09065 A (Tslam
et al.,2007 ; Ahmad et al.,2008; 5 IJf, 2010 ; Baisakh
et al.,2012) , JCEHARFEM, T B R, A
M- SFELLHAM - C & B8R, A5y, it
C 7 i R A BT s A H AR 2D AT 0 BE
J1(Wright et al.,2004) , 7T T ZLR PR 37 DX 2T 44
PR R C 3 B AR, YR IX 4 FhZLAAE )
o [ FNAIRAE 71 S RS 1) R AR A . S Bt A
PIAHLL 4 B4t PS54 (= T Han 45 (2005)
FUEFZARNEE (2007 ) W58 09 E R A ) it e P&
EIME(1.21.1.28 mg - g™') , X AT AE- S L0 AL 4 Y
IR A BRI MU I A R A DG ZRERRAL T
SRR, 5 P & s AR 3w, A ) 42
HETIER M PR (T35, 2017) , WABTIER
B BEAE LS KRR, 7 — e R B R N A )
X 3 SR o B W R I T A (RVR AR,
2011) , BCLL R AR 4 8 PR 18 AT BE 25 4 i A ) X 77
SRR, AN LR AT LU A SR R A
A8k DX 2 A ML | [ FTCRR S e B T R
SR B A N2 38 B AR R LA T A ) DA 138
R oy, SRR Y I R P S R (5
KA, 2017), 4 FRAEIAR A P E & B{H (1,50
mg « ¢ ) m TR AT (1.10 mg - ¢ 1)
(Jackson et al.,1997) ,IESE T FiRWR &, 4 FiAE Y
NP & aEEs 5 21.39.2.28 mg - g7, m T
HERE AR Y R R NP E A {E (16.07,1.85
mg - g7 ) (BIFEI54F,2014) , BFFEIX YT N P
AN AT R 2L AR L TR ) AR DDA
Ko AHEFR WS X LR AE ) e He A9 32 A
FEMREBERRY (R ,2013) . ERY K TOME

WXt 243 RS BB, I LA 3 5 P R R S 10 8
FRAS R ATEARAS T4 a1 AR 4 36 35 43 B4 W LA A
FIHZCE (Lin et al.,2017) o AN, R EEXTH B 37493
A —ER W, ARFICRFERTEIN 9 H IR
()T e 2 4 i 5 o0 AE I b RS 3 B AR R 7
SYRFI AR, SRR T A R 3R 4
(Wang et al.,2018)

Y C 0 N.C @ P RALAE P R W F= AT [R]
b C BIRE T, W] LA IR 4 %t 33 43 (R T RECR L B
YRR PE, B REEESEREL(E
Hrar4E,2011), 4 FAEY RS C - N.C - P H{H
(16.59F1 178.44) ¥X T EBREYIM F ) C : N,
C: P K F (22.50 F1 232.00) ( Elser et al.,
2000) , MR N = P S N AP HEZRARIC 1A AL
P, AT DU BT B85 X R 4 A K 0 35 (I 0 fR 5
T A A HUR (B 245 ,2013) 4 FRAEPI 1Y
N : P B{E R 10.99, &= T R s A 4 (A6 5 4
2014) A PEILS0 11 4 R4 BRI (223 ,2017)
9N : P I{H(8.67 F1 10.47) A [a] 1 i A= 55 it A
)32 BRG], — A N 2 P<10 2 14 Bt
HEHI3Z N BRI (79 4 #445,2013) N : P>16 5 20 J
WA Y% P FR I ( Verhoeven et al.,2006) , WF%E X
HIYI N = P<14, £ IR Z N BRI R ™ H, X
5 (2017 ) X778 462307 11214 A 9 FR il 4 T
RIBFFE 4 R —30, I X R BN N R, X ]
REJE PR 2T B ARl AR R ) HL A e 1 P B i (A
57555 ,2014) , SECL N = P 8K, JE R HON N R
il s WEAh, A N TC R o R T 1 N B A 2 3
EBRGEME N G TR, B N B A
2, 0 5 ) Y XA SRR (BB A,
2007) .
3.2 4 RMZIRAEY) C N P & KAk R R Y
E R 2 5

AN TR A B TR AR ) A o AR v R 2 S TR 1
[ — Y AR R 2 B B A C NP & A Ae W e 2
S (CRZERESF 2017) . APPSR I, 4 FhL A YA
FEEE C R RN ZE >, R 2y
HATCAERN EZ T, ALY et i LR
LIS RUE T EAY L TR ENINTE i E -7/ [ e
FIZErh C & s (A 55,2012, B85 ,2016) .
4 FRLIBREYI N N P & BB R R Bt > 25> 48,
I BESEAE ) ) (Rl A 2, o R A ) o 0 5 40 i
FEASE, A i e A SR KT R R 57
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oG gt i v Rl AR R T sh T
ENP SRR, MG FH NP REER
GBS 55 ,2014) , ZEA R HAR 22 HLAT 35 Iy M1 455
PIRFETE RS | IR S8 B 1 &R 1 SRR (45 FRIE =X
(I IR AR, AR 2R BT IR S 1 7 9 e 2 BRI 25 | B 1)
HARMRAR (K, 2016) , 2 R 2 555 L4
i EF AR (R lidF,2016) , HOR R N
P S ARX R E YRS (2011 ) X YT A
TR AR ZE M A Ak A T R R AR A ST R B, A 35V M C
FRBIMNER PR, N P BRI >ZE>
M 33X S AR A 45 S AR — 30, R B HAE P A A
At B AR 28 B B AR AL 2 BLARRAE

4 FiEY 2 R ) P s T
i 3 FRAEY), 2509 P AR A 3 R 2 S
A2 (H g KT HAb 3 Ay, AF5EH,
AT CRAERG AR ) R LR (FOE BG4 ) Boh iR AE
ZIRY, T 2 B R AR iR AR 20 (5K B B4R, 2011)
JG AR LR A 0 R 2L 4 R A R e i A 21 57 4358
1% iz i A5 DL Bl K 1) IR i is () R e AE
2016) . AR AE BEAAR AR G S B 3 B i s 2 41
WAFTE T LN MR AN INZE, AT
SEBIRFLAY A AR R R Y R DA e 5
Tl B T I 8 B B i A 1 5 B R R I SR o ik 4
(Aluri et al.,2017) . P YERTEAEYIIA NS st o
ICE  TEMR AT R B o bl e as 2R & i
ELRAG X AT RESE IR AR LD AR 25 MRS E T P Y
ARG AR AR — AR
3.3 4 MY E SR AR R

4 FIREPIAS A E N C AT R RN, 1
8T 17% LA fess & R R MRS >28
HAE CEHRAS/NTRER R Ty Rt
HEAVERRIRIL C, AR C & R7E—EK
SRR E 50 E NP A 78 S R RO N 85
&, HAOH ABE % RE R 220748 5 REL
KT i A8 S R 8 T ik 58.73%, M2
FEY AT W R i W B8 Y, TR AR K
S R N L R SR TEAR A AE , LY
BOEYIR RS0 & B ; MR R IR RS iR
TR IR LS Y R KT, O B Y
R RHAEY A BB R A, LB B P R
TR TR o ARG, WO AR 2R 0 A8 5 R R T
RESZAH W A2 1 B B 5% ) CRXIE 5 45, 2014) . Uik
Hh HRFR AR5 i TR Rl AR AT X 1 4

SZANFLNE B s i 5808 B AR L, R gerho]
SPEFR AT S W K AR & AR SRR TN 2k, DR L £ R A
YR 22 32 AN LR BT 15 i 45, o PR 8 A8 Ak 1 i
TR (HSHERA A 2013 BRIASE ,2016) . AS[R)A il 45 2%
B C: NBRREERER, BRI 25>
HrZERERM C« N 2R REEIX 56.95%, &
FEE N P RIS REBII KT 20% , HrhAf
W AR A7 S R BK 50.73% , MR  AHFSE
H 4 PRI ZE A C NP K C: N R R
BRI MR ZEsih H CHZFRB/N NP K
C: NEYAE S R ER K, 4 ety b, % AR
C.N.P 50 C P 728 5 R BT HoAh 3 Fhasy .
AT R ARG A AR YR N TR IR % v TR
ARG, B TR 3 AR HE i JBE K PRI, R BRI AR 4 1)
ZHAURIAE X 8 (A R ESE, 2016) , 2351 E F7
TCR W32 17281, s, SAERR AR YIAH LE,
5 A AR A B S AR B 2 SR AR S R 4, B
B Vol JRE T IV Ve Y () BB 1 T 38 A BRARR AR, X A1
FEIAEE B3 N A X 88 ( Kadoya et al.,2014) ,
G A AR R AR A B 0728 AR

4 &

=A

FFE KLLMD B | C A iR, N P & i
X R . A2 T RVRRAE N - P<14, KDY
BRARE 2 N R 4 Fhar B R g8 B C & &
BEARRINNZE >R N PR R I >ZE> 4],
4 Pt 2 BREAR ey P S S T A 3
FRAE) , 250 P & il oy T A 3 FAE D) ;4 Fh2l i
MY 2L C NP S C 0 N 285 R BRI AR
2> H C S REUN, NP L C: NWERR
AR, ZERBE C NP 50 C P ERRE
KT HAl 3 Fted

KRG T 4 ML MEP ARG E R C N,
P & M HAR AR G R R B i £D R A Y A
KEBMHREARRZE , 2 BEHR I LA Y0 A 55 AR
PR 3E AL, 76 S5 22 58 ok ot — 25 43 B 20 A
PIAR 25 R R SR R AR TR LR 2R
PESHASARAL , LA A4 1 s 38 /R 2T RHAE ) 3R 7 0 R
R IR BILAR , XoF % 2T B AP ) 42785 AR A5 A it 41 13t

RRE X,

S% 3k
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