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Abstract: The leaf N and P stoichiometry of 24 individuals of 13 plant taxa in five various successional stages of the
evergreen broad-leaved forest in Tiantong National Forest Park, Zhejiang Province was studied. . The results showed that (1)
leaf N, P and N:P mass ratio exhibited large variations, ranging from 6.49 to 14.69 mg g ' for N, from 0.66 to 1. 13 mg
g ™' for P, and from 7. 45 to 16. 38 for N:P ratio. The arithmetic means for all species were 9. 43 for leaf N and 0.86 mg g™’
for leaf P, and 11. 17 for N:P, respectively; (2) Leaf N content and N:P ratio in earlier successional stages were higher
than those in later successional stages, the temporal change in leaf N corresponded well with that of leaf N:P ratio, and the
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change in leaf N:P ratio could be explained in terms of the characteristics of the communities in different successional
stages; (3) Leaf N:P stoichiometry can be used as an ecological indicator for nutrient limitation both at the plant individual
and community levels. The N:P ratio in new leaves was lower than that in mature leaves for most plant species, indicative
of N-limitation but not P-limitation. New leaves more frequently suffered from N-limitation than mature leaves, and thus

were subject to leaf hypogenesis in the shortage of N nutrient supply.

Key Words: evergreen broad-leaved forest, successional stage, leaf N and P stoichiometry, limitative nutrient
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Table 1 The major plant specie composition of various successional stages

HEH B

#3R Description
Successional stage

LA A ( Loropetalum chinense) g #Fh , £ 4 42 B 41 4§ 8 ( Eurya rubiginosa var. attenuata) . 1. ( Symplocos

WH A sumuntia) , 3 AR B E
Secondary shrub The dominant species is L. chinense, which companioned E. rubiginosa var. att ta, S. ia, and S.
superba seedling
D EMATABREFR, RETATA L ZE LR AR L D RAE( Rhododendron ovaum) R REF, HH
an LR AR
DR + RFHK

. The dominant species in the first arbor layer is P. massoniana, but S. superba is the dominant in the second arbor
P. massoniana + S. superba forest . . . . . . ..
layer; The dominant species in shrub layer is R. ovatum, which companioned S. sumuntia and E. rubiginosa var.

atlenuata

AE R T AR BREFR, AR EER LA DRIE KA (Eurye japonica) ISFHHEAH (llex kengii)

A + DRI . The dominant species in the arbor layer is S. superba, the species in the shrub layer are mainly composed of S.
S. superba + P. massoniana forest K X K .
a, R. ovatum,E. japonica, and I. kengii

R R T AR BRI AR R S s MR 2 LU TL 57 K 35 F ( Neolitsea aurata var. chekiangensis )
R + R BK KL, A UGAR (Eurya nitida) oy WAREF

C. fargesii + C. carlesii forest The dominant species in the first arbor layer is C. fargesii, but C. carlesii is the dominant in the second arbor

layer; The dominant species in shrub layer is N. aurata var. chekiangensis,while E. nitida is the subdominant

B8R IR 2 AR SR, AR A 0 S AR S s R 2 AR S 0 5 B 3% ( Camellia fraterna) , 4 4 % 1 & X
R + AR AR ( Cyclobalanopsis stewardiana) HA5# (E. nitida)
C. fargesii +8S. superba forest The dominant species in the first arbor layer is C. fargesii, while S. superba is the subdominant; The dominant
species in shrub layer is C. fraterna,which companioned C. stewardiana and E. nitida
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Table 2 Leaf N and P contents and N:P ratio in various successional stages

N P N:P
BB BERK ETHE
Successional Community %ﬂ: Gl HE o ¥l KA HE
stage stratum Species Content Average Content Average Mass-based  Average
(me/g) (mg/e) -~
LUEA. S. sumuntia 12.21 0.9 12. 16
K L. chinense 9.65 1.04 9.03
WABEL A ERELABR 9.52 0.92 10.42
Secondary shrub Shrub layer o 7.29 0.89 8.24
E. rubiginosa var. attenuata
KB S. superba 8.93 0.76 12.25
@Eﬁﬁﬁ 9.27 1.02 9.22
E. rubiginosa var. attenuata
TR + KT fhr)rﬁayer LB S. sumuntia 10.63 9.47 0.92 1.00 11.88 9.61
P. massoniana + XHkE C. carlesii 11.07 1.13 9.90
S. superba forest 7k R. ovatum 0.92 7.45
i%rbfﬁayer K15 S. superba 7.29 7.29 0.69 0.69 10.93 10.93
& JE R. ovatum 8.36 0.88 9.66
KB + DR B LB S. sumuntia 8.60 8.06 0.86 0.87 10.06 0.32
S. superba + Shrub layer  SEARAH I kengii 7.45 0.85 8.66
P. massoniana # K E. japonica 7.83 0.88 8.89
fores i%rh)tﬁayer A1 S. superba 6.49 6.49 0.67 0.67 10.07 10.07
HLBART . , 10.38 0.94 11.79
b = N. aurata var. chekiangensis
?i}; "f’fm Shrub layer 3252 C. fraterna 7.80  10.63  0.87 0.87 9.36  12.46
C. fargesii forest HBH-#F X C. stewardiana 13.70 0.79 . 16.23
by NS Kb C. carlesii 8.94 0.73 12.25
Arbor layer  ¥5H C. fargesii 8.52 8.73 0.69 0.71 12.24 12.24
- HBWHFX C. stewardiana 14.69 1.03 16.38
R+ AR Shrub layer  LEosK C. fraterna 1365 1p7a 0% 0.94 1534 1453
C. fargesii + M5 E. nitida 9.89 0.84 11.88
S. superba forest b1 =3 AKH S. superba 7.72 0.66 11.55
Arbor layer ¥4t C. fargesii 9.06 8.39 0.71 0.69 12.74 12. 14
SEI{E Average 9.43 0.86 11.17

3 WHig54it

RERFEEYREEADAN A N S8 NP EHARKTFLENTFYAT 14, Img/g.15.2" MR 4
BREIAKTFE 20. 1 me/g.13.81° 8 20.6 mg/g.12. 7" ;it B P S BEFLBATH 1771 HF 1.991 | 5
Han Z92550.88 ", MM KA P A BMESTELHEP SEELRETLMAEEX N S RME
MR R M & — 200 B 5 X K B — R REEY,

A M AR AR NP S8, RHE NP RHMEYEFRTERE MY EKE
-2 peskaktnm R SMEEER. NRKE S M AEEHEERAZHNRAZRH M NP SEAN
P BIRERE U A B N S B P & 83 A IEANRIT MR R BN B R i N S8 N:P &
HRWHBEHAEEY BARFHIEGBE, XML BEENEENBRMmENE— M EEARNAR, HE
B—EHR .
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NMATHAEESESZ. AL NPEABEESREED e ~— N — p Wl.os
B HI0E MO PR S B , SRR TSI B 0B A AL R or {100
K RSN BE SESRANKBO NP gu t 19 5
W0 RO RRIFHFTH QWL Gusewell £ E101 10 £
ZRT KEMHRGREHEE N:P <10 BF, 3 /m N AE e L g:;
AT DA B A A Y B, NP > 20, B P AR AT LA i S 02s

1 2 3 4 5

HBEHEYE, EREZAN, EREN EYRBOKRS
NP REARHAE, HEXHMHRERE, AEES
BRSO R YR A EXR N STREM AR, AR
ARKZNRE, AEEBESE, ZRYH0E 14 1
AT N REDRZS, W0 ELAEAS b #0028 9% B A 30 X
IR PIRR, TG RERRN N:P B{E, X B SR g bk
AEESY BB E KGR Z PRE(WE2),

XA R B BT B TR K B TR AR B AR SR i B
BIRMMFA M E SR TR RGN, A EFH M NP
BT 14, THT A M) NP £ R BH/DT 10, RBAE ST
M) N:P JLPER T N:-P(E 2) , KA M
BREFMERSRZ N TRORH, HESE N
ROBRZMAEAR . AREMRENEERLS . AR
SHEYIH SRR D& H AR B SR Y 3 B A LA KB IR
SHAVRMEW, AERAREEELEER. E
Yol N i B REMEIEMEONSRZIZ W, A

FOEEfY B Successional stage
15
145 ceen FrARJE Arobr layer //
13} —-—- 3ff Mean .

e 12} —e— WK E Shrub layer

Z 11+

1 2 3 4 5
Ty Bt Successional stage

B1 FRAREHBT AP NP &R NP
Fig.1 The mean leaf N and P contents and N:P in various successional
stages
() ANRIWFHEITTAREMN NP &, (b) RFEIFEH B#
AEHHEI NP SR, (o) RRFEHEM K N:P
(a) leaf N and P contents in the arbor layer, (b) leaf N and P
contents in the shrub layer, and ( c) the average leaf N:P in various

successional stages

TR B S, R RS RS E IS ERZMH ™,
B2, HiHAESREEYH F I NP ACETBER - EH S NBRGE, T UES # — B EAF R G

0 E M Mature leaf #r 4 New leaf

BWEHB

Successional stage

N

1 2 3 4 5

B B

Successional stage

B2 FREZHBIRAR(a) MIMAR(b) % WEH £ v 520 AR B I
Fig. 2 The leaf N: P in mature and new leaf of common species in arbor (a) and shrub layer (b) respectively
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(1) BHEBHBAEYH HH NP SBERER, M N FRHMEFEG6.49 ~14.69 mg g7 2, P
BH{EAE0.66 ~1.13 mg g~ ' Z 18], WM A B N:P (I{EFE 7. 45 ~16.38 Z [a], M & FH{E N 4 9. 43mg g™ ',P
$0.86mg g”' ,N:P K 11.17,

(2)7E5 MEEBERFIK NP, LUK NP {3  EAEMAAREH N S8 NP EEFEENHITHE
AR, BRI Y, BEEINM A N &M NP ZEHESIHE, 1 N S BRELEHSNP
RS AL RS T P& BB B AT 2R, it P S BRI ES SNP
IR S RIS

(3) #H A N:P & LIME ot Y A B I B IR M B SR n R 4R #R , R B H @M AR R B o BB %
HEKEA FIR N TRENAR, B AAE K2 N RS, R PR EE &N BAERZEE AT AR
Fi A B N:P 3N T RAE FE 1 N:P, B 1% N o R MRS, B AR R 58 , 3 A S ot
ZREMAFT AR,
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