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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

Successional stage

Description

Secondary shrub

+

P. massoniana + S. superba forest

+

S. superba + P. massoniana forest

+
C. fargesii + C. carlesii forest

+
C. fargesii + S. superba forest

#  Loropetalum chinense Eurya rubiginosa var. attenuata Symplocos

sumuntia
S. sumuntia and S.

The dominant species is L. chinense which companioned E. rubiginosa var. attenuata

superba seedling

Rhododendron ovatum

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

attenuata

Eurya japonica llex kengii
The dominant species in the arbor layer is S. superba the species in the shrub layer are mainly composed of S.

sumuntia  R. ovatum E. japonica and I. kengii

Neolitsea aurata var. chekiangensis
Eurya nitida
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

Camellia fraterna
E. nitida
The dominant species in the first arbor layer is C. fargesii while S. superba is the subdominant The dominant

Cyclobalanopsis stewardiana

species in shrub layer is C. fraterna which companioned C. stewardiana and E. nitida

80°C 48h
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Table 2 Leaf N and P contents and N:P ratio in various successional stages
N:P
Successional Community L.
Species Content Content
stage stratum Average Average  Mass-based  Average
mg/g mg/g i
ratio
S. sumuntia 12.21 0.99 12.16
4 L. chinense 9.65 1.04 9.03
9.52 0.92 10.42
Secondary shrub Shrub layer o 7.29 0.89 8.24
E. rubiginosa var. attenuata
S. superba 8.93 0.76 12.25
X . 9.27 1.02 9.22
E. rubiginosa var. attenuata
+ S. sumuntia 10. 63 9.47 0.92 1.00 11.88 9.61
Shrub layer
P. massoniana + C. carlesii 11.07 1.13 9.90
S. superba forest R. ovatum 0.92 7.45
S. superba 7.29 7.29 0.69 0.69 10.93 10.93
Arbor layer
R. ovatum 8.36 0.88 9.66
+ S. sumuntia 8.60 0.86 10.06
. 8.06 0.87 9.32
S. superba + Shrub layer 1. kengii 7.45 0.85 8.66
P. massoniana E. japonica 7.83 0.88 8.89
forest
S. superba 6.49 6.49 0.67 0.67 10.07 10.07
Arbor layer
10.38 0.94 11.7
N. aurata var. chekiangensis o ?
* B Shrub layer C. fraterna 7.80 10.63 0.87 0.87 9.36 12.46
C. carlesii +
N .. C. stewardiana 13.70 0.79 16.23
C. fargesii forest
C. carlesii 8.94 0.73 12.25
Arbor layer C. fargesii 8.52 8.73 0.69 0.71 12.24 12.24
C. stewardiana 14.69 1.03 16.38
C.fi 13.65 0.94 15.34
I Shrub layer Jraterna 12.74 0.94 14.53
C. fargesii + E. nitida 9.89 0.84 11.88
S. superba forest S. superba 7.72 0.66 11.55
Arbor layer C. fargesii 9.06 8.39 0.71 0.69 12.74 12.14
Average 9.43 0.86 11.17
3
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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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