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Analysis of growth and allocation of carbon and nitrogen in different organs
(root, stem, and leaf) of Suaeda heteroptera, a halophyte thriving in Shuangtai

Estuary
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Abstract: Plant growth is the result of material metabolism and energy transformation under two opposing processes:
catabolism and anabolism. The metabolic balance of plants should be maintained for better acclimation to the surrounding
environment. In the present study, growth parameters of the halophyte Suaeda heteroptera, which thrives in Shuangtai
Estuary, were examined, including the height of plants and the amounts of carbon (C) and nitrogen (N) in the roots,
stems, and leaves. The data collected were analyzed using three different models: the von Bertalanffy growth model, the
logistic growth model, and'the Gompertz growth model. The logistic growth model proved optimal because it minimized the
effects of small sample size, is a bias-corrected form of Akaike’s information criterion, and maximized the adjusted R
square.. The. mean asymptotic height was estimated to be (38.11+2.59) cm when utilizing the multi-model inference
approach. The absolute values of C in the root, stem, and leaf of S. heteroptera were (37.92+4.40) %, (39.98+3.12) %,
and (28.27+3.41) %, respectively. The absolute values of N in the root, stem, and leaf of S. heteroptera were (0.68+
0.35)%, (0.94+0.31)%, and (1.26+0.19)%, respectively. The allocation of C and N in the root was negatively
correlated with the height of the plant. In comparison to the height (8.1—36.6 cm) , the relative values of C and N in the

root of S. heteroptera were (97.8+2.1) and (90.2+9.2) , respectively, which implies that the accumulation of C and N in
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the root might be restricted by environmental conditions.

Key Words: Suaeda heteroptera; growth; carbon; nitrogen; allocation
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Table 1 Selection of growth model and asymptotic value in height of halophyte Suaeda heteroptera

el WAEER PRIS TR = Asymptotic height H_, /cm
Candidate model adj-R? Al 4 w; Fitting Akt bRz 95% FAS X [l
percentage/%  Point estimate SD 95% CL
von Bertalanffy 0.872 35.04 2.16 0.180 94.3:4.1 38.95 3.76 2.78  55.12
Logistic 0.953 32.87 0 0.534 95.5+2.7 37.42 1.39 3143 4341
Gompertz 0.916 34.12 1.25 0.286 94.6+3.0 37.96 2.20 28.49 4743

adj-R* B IEYUE R EG AIC A B 8 IE AR AR S S A, - S AR 220 oo, « SR TR
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Table 2 Measures of variability in height of halophyte Suaeda heteroptera

RRERT )/ d T %K T H PRAELE BHREL i 15 W JE
Sampling time Mean Median Range SD cv Skewness Kurtosis

0 8.10 7.75 14.86 2.50 0.31 0.70 0.61

49 24.17 24.09 31.96 5.25 0.22 0.14 0.08

91 36.91 36.84 39.43 6.94 0.19 0.14 -0.37

134 36.29 35.89 39.44 6.22 0.17 0.28 0.23

179 36.62 35.60 47.94 8.67 0.24 0.66 0.61

2.5 WHBIGEM ZE e R S o AR K
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AR AHRGEE Mt RS AN — 25 5, HB iR A RS W R 2.8%—15.5% ; 250k & &t 7] 4
2.5%—13.8% ; Wi-fi 5 5 (04 3.4%—15.7% s A SR 11.6%—8.4% ; 2L A % i M 9.29%—23.5% ; ' A
Tl 8.3%—18.2%, MY &aE  biE A i R e, PR AR | 20k 7 i S B e g, i sk )
SEFRAT TR 5 AR R et 5 W) 0 A/ N B ) 2R e S AR T I R A, b 2 e D e AR T
2.5.2 CWHBEEEM 25 ihE RS SR EAEOCAE K
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FIHLA T RS E Yo RE R JUATRE F-RS F LR S, 3R S, A MR A& a5 0k m R AE e B 1Y
FHRAERKER, H b < 1, RICHTACER LR, Mk A SR SHRE M IOHICERKICR, MLMEMRHHE
AR T REIEAT F-RI50 455 2 A S AR A 0 it Sk A OCAE KRR E (F > Fopy) o X
BHRESE b (MR RKIGE) HEAT -k 560, AT B T ARl S5 5 . SBEE AR AR A S5 bk s A A K AR 5 b I
H:95% B A5 X [H] 435124 0.182(0.122—0.243) . -0.649(-0.916—-0.382) .
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THREBHE O/ MEAR R TR BB IE R AIC, LR IE R E BB adj-R*, N5 18 T S HA B TR
PE PR E KB g R h A B TS L SR ALC N adj-R* ST BLE PEAK AR, Logistic 77 72 1] fi
e M B T 1 A A B2 K 91 55 R B, A 5 SR e
( Leymus chinensis) . K&l (Stipa grandis) V% 7 (Artemisia frigida) VK& ( Agropyron michnoi) B4 KA T A
Logistic 3417 {FUE | i T4 B0 142 1 3545 1 A B I BE EAl , — A KOy BN T eSS F Filid i f 2B
AR I RE Y R B R P B — AR AR R S R0 A R a2 T, MIMIT 7 9 S — s Ay il {5 114 22 B M2 500
D A%y R W I 2 R I A T AR SR T MM Jy 3 4T 174 388 i a2 PR T30 ok 12
A(38.11+2.59) cm,

K5 OHER.Z MR AIESKEEXERIXRSH

Table 5 Parameters of scaling relationship and content of carbon and nitrogen in root, stem-and leaf of halophyte Suaeda heteroptera

S5 Parameter fifk Carbon A Nitrogen
# Roots 2 Stems It Leaves #i Roots 2 Stems It Leaves
a 21.009 30.179 26.736 5.029 2.854 1.065
b 0.182 0.088 0.017 -0.649 -0.358 0.053
R? 0.968 0.764 0.015 0.952 0.531 0.110
F 92.15** 9.71" 0:03 60.01 " 3.39 0.25
t(b) 9.60 " 3.12 017 =7.75"" -1.84 0.50

*a=0.05; ** a=0.01

R6 DHERR EAXNSEMENZGET

Table 6 Relative content and relative condition factor of carbon and nitrogen in root of halophyte Suaeda heteroptera

SRR i MM & Relative content/% MU 4K F Relative condition factor/ %
Sampling time HRB% Carbon in Root MR Nitrogen in Root HRE% Carbon in Root KA Nitrogen in Root
0 96.6 90.3 99.1 103.8
49 100.8 78.6 103.2 87.2
91 96.5 94.5 98.7 104.4
134 96.0 102.7 97.8 111.3
179 98.8 85.0 101.2 95.1
Mean+SD 97.8+2.1 90.2£9.2 100.0£2.2 100.4£9.3

XLE Tl SR B e = 4 B X BOE S50 AT, BT RTRESZ 2 1 ERWan &0 B AT 3% 20 ik = S5 Tl 1 0] e D Hb 32
% BT R e bR A K A S R, SR A AR K B R I, AR R ) 2 PR AR IR
UM

WG 25 X & B0 R (37.9+4.4) %, (40.0+3.1) %, (28.3%3.4) % ; B35 i 0 il ol
(0.68+0.35) % .(0.94+0.31) %, (1.2620.19) % , {Ik T K Z B Y 1Bk & 18 (38%—46%) " IR & & (1%—
T%) " ZERRAE PR TR AR T I S R 1 1 A SR A% (S, salsa) MR RS RS AR B T gk
BT 526.29+4.29% VAT E i (1.15620.633) %, B IR AR K 3 Fh R AT it =
¥ BE ¥ ( Scirpus mariqueter ) K& W2 ¥ ( Carex scabrifolia ) F1 7 =5 ( Phragmites australis ) W K 2 & & 70 5l N
(1.169£0.266) % . (1.017+0.153) %1 (1.156+0.319) %" ** 5 F2 [8] YT9a7 11953 A6 < 00 25 35 0 il 8075 14
AR (41.96+0.73) % , (3.00£0.42) % , 256k A& 150518 (41.89+0.23) % . (1.06+0.12) % ,0—15 cm Hfk | A
TR (38.59+0.61) % . (1.01+0.04) % ,15—30 cm H3A% & & 550 (35.99+1.37) % . (0.93+0.03) % ;
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S % ( Cyperus malaccensis var. brevifolius) "W Rk & 250 08 (41.021.17) %  (2.04+0.21) % , 258k A
TR (39.60+£0.52) %, (1.21£0.15) % ,0—15 cm HA% A & 55514 (39.86+1.67) % . (0.89+0.04) %,
15—30 em HAR B & 409N (36.89+1.78) % . (0.77+0.04) %, 30—60 cm HLER A & &40 9 h (32.17+
2.41)% .(0.67+0.04) %>, ARSI E T ORAE T 2] 1112 0 AR BRE (S, salsa) HR 25 I (+2R50) A
T, R RS > 1%, A S R >ZE SR A K AE R M 2 FpAE B E R 25 A =
FEAR—3, HI9AH BT854k, Schat BIBFFE s | 2K v AR 9 33 20 W Al o U 55 A e T BB SR 40
MFERmENS

T RS e L B R B A5 3R 0 A B AR IR U A R AR A R P S 1 S5, A il 43 e 3G
AR TR TR 47, AT LA /A ) 8] 5 40 8 0 0 i 553 , 3 2 s/ HEL 0 0 ol 5 40 R ) 9 W 26 0 2 A7 3R
W, A T L a AR AP A K 3R A B U 4 e AR e LA ) AN R Y BRI S, e A IR R e i B AN RS TR - o)
HoA R AR B L, A4 0] ATE A S A 1R B e 2 T B AR A A 138 SO T R OR R B 5 5R 4r
R A 3855 7 0t MR R 22 T B e B 2R 5 o s R 1R R L OO L R 2 {5 5 ke 5
TR e RSB B, R IR DR b W R B R A IR AT, IR R IR AR BB AN 7R 43 AR
ol I 26 1) R R A A7, T S T B A i ST R PG 4, T A 4 T AR AR AR 4 %ot
2 A FH 8 A 88 R IR TR S R RS, b, BT (e A 4 DA 7 A i Sy At A R T R b A K Y
TRTRGE DL K YT 95 AR i A K 0 R im0 BT YR AR K A N T I A K I
Rl 2 RORDS 25U B SRR AR | RS e R K A BT A T R A K AR R AR —

L) ) — L6 J 5 LA R IR AR AR DA K, B S A R SR 1022l O L, WL 45 b A T o e v i 2 4
TIE b -5 L DA Rt R AL /N B A G A AR O /4 SRR 56 R 1Y L [RRE M o A7 9 O ik
DR B S A K I A K R . ARTESE ) A R0 A i R 2 7 -5 0k s B0 77 A S 35 1Y)
RARK KR AR E T b 43900 0.182 ,-0.649, 25 MR A5 & 50k R EA IR A KR,
WFFEFBA AR 53 e B DS Ry 2 LR/ IRt i BIVRH 56 A K A R A E ] 4 i 6 2R ARG AR KA i
2 AT R A5 A R R AR B R A RN 2 0 TR i T S SR R O A K e X A A A B
g7 R LB R R A SR R AR K MR R S B R SR S R AR 4 T
W2 WG T a2t MY R IR 2 R TR — SR ZE R O A RS
SeHEAR , 25, 25 KA AR P 2,

SRTEE AN )75 SR 4 BB RV A B R AR F R Y R A DR S A S Y 2, T DA T ]
FEVPAN AR 0 A 285 OC R RN TSR M6t AR 52 , pR T A B e U i © R O — T SR A= 4 R
A7 M AR bR, BRI 32567 AR SRR a] T He Aok A TRl — R BE Y A RE (B ) ST Y
ARV REAR ) (4 A K SR AR A ER , — R T AR 1) A Ll e, e PR R ) i) A= K 4 L s vl LICR F AR X B
T Rk, HAS RS R R S T DU T RO R AR R R A K A RS v, AR A
PR ] TR E T R — S AR B [ AoAE 4 5 AR ] 55 B s R AR [ 0 A A R A LU BRI, A K TG
T Y 0 ) PR S AR B BRI X & 20 0 K (97.8%2.1) % . (90.2£9.2) % 5 FHRT 5545 H 743 5124 (100.0+
2.25)% (100.4+9.3) %

4 it

3 SR AR T AR i R XU 5 T 11 90 4 3 4 520 W2 P ok v A I, HCrh Logistic 75 R A AIC #1 adj-R?
R DN R4 1) e A AU 7 AR —— D T A, (B bR s 18] 20 53 W, vl BES2 IR AR PR BOR . SR Z
R HEWT 595 Al LATH SRR el - 2 B Wit R e AR A PR R DR o Bl el A 1, AR 2l &5 i S
S, Wi 5 A D) ST R AP RS MR U 2 B el | 2 U e e AU s AT, o 2 i I o
RPN . PO AR AR 0 B ks ] SR M R 8 A AR SC R, W DR AL AN )38 97 48 Bk L SRURE S
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