27 11 Vol. 27 No. 11

2007 11 ACTA ECOLOGICA SINICA Nov. 2007
1 1 2 3 1 = 1 1 1
1. 210093 2. 210042
3. 200023
101
3 Asrea
Apaes > > A
A s p<0.05 4, p<
0. 0001 p =0.0038 p =0.0002 p <0.0001
p>0.05 SLA p =0.0006 p <0.0001 p <0.0001
p>0.05 A, SLA
p <0.0001 p =0.0004 p =0.0018 p<
0. 0001 p=0.0377 A, A,
SLA
Amass Aareu
1000-0933 2007 11-4651-11 0948 A

Photosynthesis in relation to leaf nitrogen phosphorus and specific leaf area of
seedlings and saplings in tropical montane rain forest of Hainan Island South

China
LIU Fu-De' WANG Zhong-Sheng' ZHANG Ming® WANG Wen-Jin® AN Shu-Qing' * ZHENG Jian-Wei'

YANG Wen-Jie' ZHANG Shi-Ting'
1 Laboratory of Forest Ecology and Global Change School of Life Science Nanjing University Nanjing 210093  China

2 Nanjing Institute of Environmental Sciences State Environmental Protection Administration of China Nanjing 210042  China
3 Shanghai Garden Administration Bureau Shanghai 200023  China
Acta Ecologica Sinica 2007 27 11 4651 ~ 4661.

Abstract In order to clear the relationships between photosynthesis and leaf N leaf P SLA of tropical trees and test the

differences of relationships among life-form groups tree shrub-like tree and shrub  seedling and saplings of 101 species
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in tropical montane rain forest located in Diaoluo Mountain of Hainan Island were selected. The net photosynthesis based on

area and mass A__ and A leaf nitrogen content based on area and mass N_ and N leaf phosphorus content

area mass area mass

based on area and mass P__ and P and specific leaf area SLA were measured and calculated. The results showed

area mass

that A, and A, tended to be of shrub > tree > shrub-like tree. The one-way ANOVA showed that A between shrub and

area mass area

shrub-like trees was significantly different p <0.05  and for A there were significant differences between shrub and

mass

shrub-like trees and shrub and tree species p <0.05 . The relationships between A, , and N, were most significant in

area mass

all three life form groups and for all species p <0.0001  the correlation between A, and P, . was most significant in

area

shrubs p =0.0038  shrub-like trees p =0.0002 and for all species p <0.0001  but not significant in trees p >
0.05  The relationship between A,

area

and SLA was most significant in shrubs p=0.0006 trees p <0.0001 and for
all species p <0.0001  however not significant in shrub-like trees p >0.05 . The relationships between A, and leaf

mass

N SLA were most significant in all three life form groups and for all species p <0.0001  on A, vs. leaf P there were

mass

significant correlations in tree group p =0.0377 and most significant correlation in shrub group p =0.0004  shrub-

like tree group p =0.0018 and for all species p <0.0001 . Stepwise regression showed that the predicted A ___ values

mass

were closer to the observed values than the predicted A, values. Thus it could be concluded that the relationships got from

seedling and sapling measurement is close to those from mature individuals the correlations between photosynthesis and the
traits of N P, and SLA are significant and the relationships are stronger and more stable for A___ than for A__ .
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Table 1 the target species and life forms
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Species

Life forms Species

Life forms

Euonymus nitidus
Euonymus chinensis
Chunia bucklandioides
Altingia obovata
Lindera nacusua
Machilus breviflora
Cinnamomum ovatum
Cryptocarya hainanensis
Machilus pomifera
Cinnamomum parthenoxylon
Machilus chinensis
Cinnamomum tsoi
Cryptocarya chinensts
Cryptocarya metcalfiana
Cinnamomum subavenium
Alesodaphne hainanensis
Machilus cicatricosa
Litsea lancilimba
Machilus monticola
Actinodaphne paotingensis
Melastoma penicillatum
Memecylon ligustrifolium
Ficus auriculata
Ficus formosana
Ficus langkokensis

Rhodomyrtus tomentosa

Quercus insularts
Quercus fleuryt
Castanopsis echidnocarpa
Lithocarpus elmerrillii
Quercus bambusifolia
Quercus hui
Lithocarpus pseudovestitus
Lithocarpus fenzelianus
Lithocarpus caudatilimbus
Quercus tiaoloshanica
Michelia hedyosperma
Parakmeria Lotungensis
Magnolia albosericea
Manglietia hainanensis
Ixora nienkui
Canthium simile
Saprosma hainanense
Canthium dicoccum
Randia merrillii
Tricalysia dubia
Lasianthus kwangtungensis
Prismatomeris tetandra
Wikstroemia Canescens
Polyalthia rumphii
Goniothalamus gardneri

Dasymaschalon rostratum
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Species

Life forms Species Life forms

Syzygium tetragonum
Syzygium championii
Syzygium hancei
Syzygium chunianum
Decaspermum gracilentum
Sterculia hainanensis
Reevsia botingensis
Sterculia lanceolata
Symplocos chunii
Symplocos wikstroemiifolia
Symplocos singuliflora
Symplocos congesta
Tutcheria championi
Schima crenata
Schima superba
Eurya cuneata
Adinandra hainanensis
Cleyera obscurinervia
Ilex nuculicava
Ilex ficoidea
Ilex revoluta
Ilex fiflora via. viridis
Diospyros susarticulata
Diospryos hainanensis

Osmanthus hainanensis

Helicia obovatifolia var. mixta
Helicia formosana
Turpinia montana var. glaberrima
Turpinia montana var. montana
Casearia glomerata
Rapanea affinis
Ardisia densilepidotula
Ardisia quinquegona
Ardisia obtusa
Nephelium topengii
Melicope patulinervia
Fortunella hindsit
Ervatamia officinalis
Schefflera octophylla
Antidesma maclurei
Garcinia oblongifolia
Calophyllum membranaceum
Engelhardia roxburghiana
Daphniphyllum paxianum
Polyosma cambodiana
llicium ternstroemioides
Sarcosperma laurinum
Xanthophyllum hainanense

Osmanthus didymopetalus

Shrub-like tree Tree Shrub
2.2
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Fig. 1 Difference test of net photosynthesis based on leaf area a and on leaf mass b among life form groups
p<0.05  Different lowercase letter indicate significant difference p <0.05
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Fig. 2 Relationships between photosynthesis and leaf traits of seedlings and saplings in tropical montane rain forest
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Table 2 Summary of linear regression parameters between photosynthesis and leaf N P nutrients.
Shrub - Shrub-like tree Tree All species
Dependent  Independent N=13 N=32 N =56 N =101
variable variable R P R P R P R P
Ao N s 0.9161 <0.0001 0.6661 <0.0001 0.5542 <0.0001 0.6854 <0.0001
Aea P s 0.7402 0.0038 0.6070 0.0002 0.2004 NS 0.4660 <0.0001
A s N s 0.9187 <0.0001 0.635 <0.0001 0.7000 <0.0001 0.7307 <0.0001
A s P ass 0.8355 0.0004 0.5299 0.0018 0.2784 0.0377 0.5106 <0.0001
A A Noass P.... Photosynthesis based on area

A Photosynthesis based on mass A

area

area mass

the same below

N,

mass leaf N content based on mass N, leaf P cantent based on mass P, .
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Fig. 3 Relationships between photosynthesis and specific leaf area
a b a A,,toSLA b A . toSLA
3
Table 3 Summary of linear regression parameters between photosynthesis and specific leaf area
Shrub - Shrub-like Tree All species
Dependent  Independent N=13 tree N =32 N =56 N=101
variable variable R P R P R P R P
Ao SLA 0.8174 0. 0006 0.2655 NS 0.5437 <0.0001 0.5600 <0.0001
A s SLA 0.9169 <0.0001 0. 6449 <0.0001 0.8586 <0.0001 0.8414 <0.0001
SLA  specific leaf area SLA. the same below
3.3
3.3.1
T Nosss Prae SLA
mass Prass SLA
N s Npuse SLA
N,.. SLA 0.497 0.483 N,..
mass SLA A Nawe Prase Nosse P
0.479 0.352 N, . A SLAN_ P
SLAN__ P 0.520 0.346 0.284 .
SLA> N, .>P,.. A, N,.. A,.. SLAN,_.
SLA 0.721 N, 0.198 SLA A,
N e area e SLA N, e 0.552 SLA
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3.3.2

t-test

area

http //www. ecologica. cn



4658 27
4a  t-test nass
area mass
1:1 4b N, P._ SLA
4
Table 4 Stepwise regression of net photosynthesis rate to the leaf function traits
R?
Groups Parameters Regression equation Adjusted R?
Shrub area = -2.516+0.916 N, 0. 825 ***
Alpass = -130.765 +0.497 N,,. +0.483 SLA 0.880 "
Shrub-like tree Aprea =-0.069 +0.479 N,.. +0.352 P .. 0.501 *
A s = -60.831 +0.520 SLA +0.346 N,.. +0.284 Pmass 0.674*
Tree Area =1.626 +0.554 N, 0.294 ***
A s =-59.192+0.721 SLA +0.198 N, 0.748 *
All species Area =0.331 +0.552 N, +0.212 SLA 0.487 *
A s = -82.595+0.614 SLA +0.272 N, +0.150 P 0.785 **
P <0.05 * P < 0.01 S P < 0.001

The effect of regression was evaluated with ANOVA significance levels of P <0.05 P < 0.01

indicated by symbols % % % and % % *

coefficients in the table were standardized coefficients
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Fig. 4 Comparison between observed and predicted net photosynthesis based on stepwise regression equations
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