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Abstract; In order to understand the nutrient cycling of evergreen broad-leaved forest ecosystem in Fujian Province, the
typical forests of Wuyishan, Tianbaoyan and Huboliao National Nature Reserve were studied. The carbon ( C), nitrogen
(N), phosphorus (P) concentrations of plant, litter and the topsoil (0—10cm) were explored. We had mastered the
correlation among them through analyzing the ecological stoichiometry and the redundancy analysis ( RDA) was used to
study relationships between the measurement results and environmental factors. The results show that (1) the C, N and P
concentrations in vegetation and litter layers of Huboliao ( except the N concentration of tree layer) were higher than those of
Wuyishan and Tianbaoyan. The C and N concentrations in topsoil of Wuyishan were higher than those of Tianbaoyan and
Huboliao, while the trend of P concentration was Tianbaoyan > Wuyishan > Huboliao. (2) P was the main limiting factor of
plant growth in evergreen broad-leaved forests. The lack of P concentration in topsoil was seriously harmful for nutrient

cycling of evergreen broad-leaved forest ecosystem. (3) The concentrations and stoichiometry characteristics of C, N and P
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in leaves had significantly positive correlations with those in the litter, and had significantly negative correlations with those
in the topsoil. The nutrient turnover rate of evergreen broad-leaved forest ecosystem was slowly due to the slower litter
decomposition rate, which caused soil nutrient deficiencies. (4) The RDA showed that the nutrient circulation of evergreen

broad-leaved forest ecosystem was mainly affected by atmospheric temperature and soil C :N.
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AT AWER] . i A AR P VT I , NS Rl SRR AR S BT A DI, 23 A 1 2 R R E SRR X A A
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k=1

LZH L (LSD) (B EK T35 K a=0.05 Fla=0.01) . iz Pearson 1% REIEAL & )2 C N P & &b
FHE L Z AR . FIH CANOCO 5. 0 AT IUAY M (RDA) B80T V& A L3 C N P &%

Tom RSP EECE) s A FJZ RS AR W, =

MV G RZ Rl i 2 AR 2 K

g AT TS AR I T A

R,

F1 RIEHERR

Table 1 The basic situation of sample plots
FE 5 Site KA1 Wuyishan REH Tianbaoyan J&1A % Huboliao
L Latitude 27°42'31" 25°57'10" 24°31'18"
2% Longitude 117°45'5" 117°33'14" 117°21'30"
4% Altitude/m 725 700 685
Wi Slope/(°) 35 30 30
B Ay Slope aspect Judk Juhk bk
AE A, iE
IR 15.3 17.3 17.6
Annual mean temperature /°C
SERORRE 1926 1552 1798
Annual precipitation/mm
32T Soil type 2135 Fae:1d JFAR:
HRHAIBE Canopy density 0.8 0.7 0.8

TR JZ A BTl

Dominant species in tree layer

TEAJZ A T

Dominant species in shrub layer

FAR RPN

Dominant species in herb layer

/DIFEERS Engelhardtia fenzlii

FithE KAE Castanopsis carlesii

2247 Indocalamus tessellatus |
AL PR T

Litsea elongata

B Hicriopteris glauca ,
Bk Woodwardia japonica
PPRPR Schizaea digitata

H A& ¥ 3 Elaeocarpus japonicus .

(ZRARTEE NI A

Elaeocarpus sylvestris

P Eurya nitida |
RS

LS U<y 22

Cyrtomium balansae

WA AL
Eurya loquaiana . KF§

251 Eurya muricata .
RS 2% Camellia sinensis

EIIIES Alpinia chinensis | TR .
5Bk Blechnum orientale

2 HRE5HMW

2.1 tHY HEYM L C NP S
B2 17,3 MESETTARZIEAZ C FEWEERTHMH ), RRIDMEKEFATAZEN GFEEE

B T HAA Sy RIS A h B2 N B iR

JEKMYEZBIN S REREESS, PERLK L, &

SR ZERER  RFE I REAMRA%E P SR m WA il EARR FRARZREARZ, BRFRAZEN
SHAN, RIS AR YR C N F P SRR ER TRESMRFL, RRILXRZHECHN FED
FRTRMAEMK TS 3 MR EZ LR P SERIL B EES HIF AR A >R BIA%E,
2.2 HY JATEYIM L C N R P AL iR aE

H R 3 vl iR ILAEY) C N B35 T RFEAFRR EARZAEARZ C N A b4 bl 26 B /0 7 5 1fi
BR, BB F I S>KELA>FRAR SR AEYE CN TR EES  RAFEELZHECN BESTK
FHMRHFL, FARZ FARZULEEYZ C PRIV F I S>KEA>EAR, REAHEARZ C:P B#E
TR I AR 55, HER)Z TN 2N T A S, RINREEAZ FRARZL L %Y )2 NP BT
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Table 2 Contents of carbon, nitrogen and phosphorus of different broad-leaved evergreen forests

B Sites 244} Components RF 11 Wuyishan K5 %4 Tianbaoyan FE1(1%% Huboliao F-HIE Means

C (g'kg) A 401.4+42.0Bb 408.2+51.3Bb 448.6+34.4Ac 424.8+45.2¢
HEAR)Z 473.9+36.9Ba 427.5+18.5Cab 506.8+33. 4Aab 474.9+43.5a
A2 480.1+14.6Ba 445.2+35.3Ca 502.3+43. 4Aab 478.3+39.0a
sz 464.8+15.2Aa 411.8£22.2Bb 479.5+32.8Ab 457.4£33.4b
0—10cm F-3 50.8+22.2Ac 30.9+9.0Bd 35.4+15.5Bd 33.327.3d

N (g/kg) RN 9.7+1.70Cc 15.3+1.8Bbe 21.4x4.6Aa 16.2+6.21a
HEARZ 12.8+4.20Ch 16.0+3.4Bb 20.3+6.8Aa 16.2+6.03a
TARZ 15.1+2.40Ca 20.9+5.10Aa 18.4+2.5Aab 17.8+4.03a
&2 14.3+1.40Aab 13.2+1.40Bc 15.2£1.4Ab 14.3+1.52b
0—10 em 3% 3.2+1.10Ad 1.8+0.45Bd 1.7+0. 82Bc 2.420.55¢

P (g/kg) A2 0.36+0. 15Bc¢ 0.54+0. 17Bb 1.04+0.27Aa 0.7+0.36a
HEA)Z 0.64+0. 19Ba 0.48+0.10Ch 0.89+0.21Ab 0.720.16a
AR JZ 0.50+0. 14Cb 0.65+0. 11Ba 0.87+0. 18Ab 0.720.15a
VR 0.380. 13Bc 0.34+0.03Bc 0.65+0.07Ac 0.520.18b
0—10 em 3% 0.086+0. 03Bd 0.22+0.01Ac 0.036+0. 02Cd 0.13%0.05¢

AERE TR R [ — 43 AR 4 BLEE 0. 05 /K 12253 B3 R [l/NG FRERRAR R 46 BEA R L 43 175 0. 05 /KF E22 5 B 3%

#3 FRAEABFREAMHKEES C NP SEUXFITERE

Table 3 Stoichiometry characteristics of carbon, nitrogen and phosphorus of different broad-leaved evergreen forests

B Trhedl AR REH AN - E
Sites Functional groups Wuyishan Tianbaoyan Huboliao Means
C:N FAJZ 43.0+10.8Aa 27.1+5.0Ba 21.8+4.0Cd 30.3+12.2b
HEARZ 42.2+17.5Aa 27.8+5.3Ba 26.9+6. 1Bhe 33.5+14.0a
RS2 32.5+5.2Ab 22.6+6.3Ch 28.0+5.5Bb 28.26.7¢
&2 32.7+3.2Ab 31.5+3.0Aa 31.8+3.6Aa 32.243.2a
0—10 em +3% 15.7+2.2Bc 16.8+1. 1Bbc 21.2+2.0Acd 14.8+3.83d
c:Pp FAZ 1327.1+601. 8Aa 838.4+339. 1Bbc 452.7+99.3Cd 831.6+548.2b
HEARZ 797.0+226. 8Bc 927.3+220.0Ab 594.6x118.4Cc 755.2+230. lc
i N 1023.3+284.3Ab 708.7+164. 1Bc 596.3+135.1Cc 786.2+277. 1¢
Y2 1348.4£391.9Aa 1222.7+146.2Aa 746.7+101.9Bb 1144.7+382.2a
0—10 em 3% 716.5+538. 5Bc 144.2£53.1Cd 1001.0+287.9Aa 286.9+94.7d
N:P A2 30.0+8.7Ab 30.3+8.9Ac 21.5+6.0Bc 26. 1+8.4¢
AR 21.9+9.8Bc 33.5+5. 1Abe 23.2+6.9Bc 25.049. 1c
FrAR)Z 31.4£6.5Ab 32.1+4.7Abc 21.6+4.3Bc 28.1+7.1b
A= 41.6+12.3Aa 39.1+5.1Aa 23.4+1.3Bc 35.7+11.8a
0—10 em 3% 44.0%30.3Aa 8.5+2.7Bd 47.3%13.2Aa 22.1+12.2d

2.3 fHY) PAVEY) I C NP B R AT R R B A DG

MR 4 nLAL A C NP S A b ) 2 A0 S 3 IR ARG A N SIS PO P ST C NP &
O R B IEAOC, A NP5 BRI S R AR B ORGSR P AR E I,
YN 5 HHEN F R BN (P<0.05), 5P St BN B E TG, HHEN 513 C 2R EEE

LEPSH

M) C:N 50 C:P JHY%Y) C:P FI N :P B4 B F A, 51 N:P 23 C:N W8 E e, 1
C:P 50 N:P JHEY C:P FIN:P 2 BEF MK, 515 C:N 2B F AL, NP 5% C:P Al
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N:P ¥R WA, 543 C:N.C:PFIN:P EWEBEFEAMIEKR, HEY C:N 5 C:P EWEFEIEMH
K, HHECNEREMMHE, HEY C:P S N:PERBETFME, 5+ C:NERBENMHE, 5+
C PR ETA, Y NP 5+3 C:N Al C:P S E AL, IR FiE e S0 5%
1IEASE,

R4 HEHYP-AEY-TEC NP EERUFITEILAXRY

Table 4 Correlations of nutrient concentration and stoichiometric ratios among leaf, litter and soil

Bk 1EHT it Leaf A7) Litter -3 Topsoil
Level Indexes N C P N C P N C P
M- Leaf N 1 0.302*"  0.543**  0.116 0.087  0.355*" —0.371"" -0.240"* -0.146"
C 1 0.327**  0.220**  0.335" 0.353*" -0.098 0.003 -0.224"*
p 1 0.210**  0.318** 0.537** -0.310** -0.157" -0.354"*
PAIEY Litter N 1 0.429"" 0.415*" -0.154* -0.072  -0.366"*
C 1 0.371**  0.06 0.143*  -0.453**
p 1 -0.416"" -0.223"" —0.469 **
FJ2 I Topsoil N 1 0.953**  0.109
C 1 0.025
P 1
=3 Febr I Leaf JA7%Y) Litter 433 Topsoil
Level Indexes C:N C:P N:P C:N C:p N:P C:N C:p N:P
M Leaf C:N 1 0.424""  -0.314** 0.039  0.270** 0.269"* -0.353**  0.021 0.132
C:p 1 0.638** -0.022  0.338** 0.365*" -0.410"* -0.132  -0.004
N:P 1 -0.063  0.212**  0.245** -0.235** -0.219** -0.149"
PAIEY Litter C:N 1 0.193** -0.096 -0.170 " 0.027 0.068
C:p 1 0.953**  -0.621** -0.173*  0.02
N:P 1 -0.595** -0.188** 0
2 HHE Topsoil C:N 1 0.434"*  0.171"
C:p 1 0.955**
N:P 1
SRR Febr I Leaf JA7%Y) Litter 433 Topsoil
Level Indexes C:N C:P N:P C:N C:P N:P C:N C:P N:P
- Leaf N —0.819** —0.488"* 0.223**  -0.054 -0.363** -0.358** 0.437"*  0.059 -0.078
C -0.043  -0.079  -0.100 0.026  -0.267** -0.277** 0.343**  0.189**  0.086
p -0.356"" -0.818** -0.630*" 0.030 -0.463"" -0.490** 0.537**  0.239**  0.071
JAVEY Litter N 0.000  -0.098 -0.158* -0.730 "% -0.257** -0.048 0.387**  0.216"*  0.122
C 0.054  -0.159* -0.290*" 0.295** -0.098  -0.185** 0.314**  0.321**  0.248*"
p -0.228"" -0.375** -0.311**  -0.151* -0.934"* -0.914** 0.710**  0.301**  0.091
+ 33 Topsoil N 0.361**  0.263** 0.029 0.208*" 0.485""  0.443"* -0.268**  0.461**  0.612*"
C 0.257**  0.149* -0.029 0.184** 0.312** 0.273** 0.006 0.617**  0.689**
p 0.029 0.211"*  0.290** 0.039  0.329*"  0.333"* -0.330** -0.613** -0.572*"

# FIRTE P=0.05 KPBEHSK, « « FRTE P=0.01 KF BEHK

Frit N iS5 NP 24 W E EAHCHN 515 C P XRARRES, NP &5 C:N . C:PHIN:P
B AE, H N.C.P S ESHIEY C:P MNP RN B E AR 513 CN M C:P RN EFHIE
A, WY N AL C Easr il 50 NP FLC:P P & 5 C:N C:P Fl N :P B R ARG BRI &)
BN Fa 5759 N P XRAEEI, JEY N P S 50%Y C:N C:P FI NP 2N, %D
C & HS C:N I N P ol S 2 (EARDCHI AR OC; BRITE Y N A1 P 5 5 14 NP XRABEIN, N,
CHPEESTEECN C:PHMN:PHREREEMC, BREFENEGTES LECN S2HREEFAES, LN
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CERESH M CN.C:P SHEY C:N.C:PHIN:PHE G EIEME, HE P S8 5H A MEKY
C:P N:P 2B EEAR S5 C:N C:P HIN:PHE B E AR,
2.4 1Y TEYS EEAEAEY TR IUR T

L2 W] UL AR AR TR A R EAE RDA 565 1 AN SE 11 b i e = 5300 4 83.33% F1 13.96% , 3
R RERE IR 97.29% |, el M s e - A& b2 e SAEAEY IR F I E R

7 RDA S5 T %l KAGRE S C NP LLRJATEY P &2 f/NT 900, HUIEE S5 C N, P AKX
PRTEY) P & i R IE ARG, R B A B K FRBHIR BEN FL B AT ORI e e, AR S, R S R TE
) C N C:P I N :P Z A1 M KT 90°, F2 B I B 55 0 F08 35 90 i Ak 2 1 ik L 2 A G, HLTRLEE i 2 48
K, R B X EAT SRR TR, SO X R 95 0 A 35 43 B B AR A S A RE R T Ak 2R R
FE A DCHYEIA , 7 RDA 26 [l Bk SRR 0 C &t C N Z I /N T 90°, RUIFEK &5
MR YIR) C i (C N Z IR IEARE P oK & B I, R FIE I C & (C N ZFEK &
E T 8 2 M R, B /K S5 Nt NP I M KT 90° , BB /K it 5 WA HR bm 22 8] 2 7 AH G

RDA 43Hr 281, 58 PR 15 i 7 R 7 Ak 2 5 i R B o R o R AR B > 1 48 € :N> 358 N>
T PSIEAKE 5 DR TR N 25.3% 6.3% 1.3% 2.5% F1 5. 1% , %1360 & K F (P<0.01) , &
MFEY T R DA R R R R

LO [ g fpeit253%, P=0.002
FHCN: fFREE6.3%, P=0.002
N fRFER1.3%, P=0.012
F3HP: fERER2.5%, P=0.002
Mok & RS 1%, P=0.002
W

+Pp

§ ¥ C:P
(o]
<
a
~
-1 Wk i
-1.0 1.0

RDAT1 (83.33%)
B2 #E¥.R%EY C NP REFITERSEFERERTFH RDA 517
Fig.2 Redundancy analysis of plant and litter C, N, P content and stoichiometric ratios with main environmental factors
3 itig
3.1 A S bR A 2 R AR
YA K REITR C NP BRI UUE , B EGEY K Redfield #2411 T “Redfield HAE” 2 Ir4Eok 4
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BEEFADI G AE S RGE MR b, B IREHAE S RG4S 2K C N P WAAERRE M HLFIC R, S5 EZR
PR ALAEA BRAE B R G HAEWIH F C(374.1—646.5 ¢/kg) N(8.4—30.5 g/kg) Fl P(0.6—6.2 g/kg) &
AL AR S b AR SR I AREER R C(459.3 g/kg) (N(16.7 g/kg) \P(0.7 g/kg) FH &1y
HHAE R, o P R R, Han 50 XA E 753 FhBGAAEY N 1P Ab2Ei AT ST, 45 R R W
753 FhAEY) N P LB S R0 0000 18,6 Fl 1. 21 o/kg, AWFSTL i i N P& BRI 5 45 5 P
FEWIEARTIZEE . 5 S AR XA Gk N AR A ) CNP bF 3 LU AT 45 SR (C NP & i
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