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Within-community variability of plant leaf N and P
contents in Tiantong, Zhejiang Province
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Abstract; Exploring inter- and intra-specific variations in leaf N and P contents and their rela-
tionship with other community properties is important for revealing community assembly. In this
study a plot with size of 40 m X 40 m, containing 46 species and 554 individuals, was selected in
an evergreen broad-leaved forest (EBLF) in Tiantong region, Zhejiang Province. The N and P
contents in foliage of each individual were quantified. The inter- and intra-specific variations in
leaf N and P stoichiometry and their relationship with each of community height, individual size
and micro-environmental conditions were analyzed. It was found that @ the mean of N and P

contents and N/P was (16.7%£5.11) mg+g ', (0.44%0.25) mg+ g ', and (44,99 +23,53)
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mg ¢+ g ', respectively; @ leaf N and P stoichiometry at community level can be accurately esti-
mated by the weighted mean value resulting from the most abundant species; @ inter-species
scale was responsible for the relatively large variance of leaf N contents, while intra-species scale
was accounted for the relatively large variation in P content; and @ leaf N and P increased with
increasing plant light exposure. It was concluded that variation in N and P contents is determined
by both inter- and intra species differences, but P content is mainly controlled by community en-
vironment under P limited conditions.

Key words: leaf N and P contents; inter- and intra-species variations; community structure;

EBLF; chemical stoichiometry
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2.1 ARREYF A E NP AL2F T AR

FEHL NSRS DT 3 iy A Ay 25 AR DL N F & e/ g K B (Schima
superba) (0.76 £2.06) mg « g ', B KA HEF W (Mallotus apeltus) (27.52 £5.72) mg -
g LAY 16.7£5.11) mg - g ' ERKRMEARE/NMEMZE 3 M A P SR
SRR K, /N R (Cleyera japonica)(0.28%0.17) mg « g ' KM EHET M
(0.960.34) mg+ g 'V EHEH 0. 44 £0.25) mg » g . M} N/P By 404 X 6] H27. 61 +
13.13~51. 68 = 18. 24, (i Ky 43. 25 + 21. 13,

x1 YEAKATEHHRE NP RER N/P(EHETRERE)
Tab.1 Leaf N & P contents and N/P at the species level (means + SD)

A N &/ o/

W B aw gy TR PR N/P
MR Choerospondias axiliaris Anacardiaceae 4 0.59 19.41+£3.92  0.91+0.60 28.7%15.42
BRI T Ilex buergeri Aquifoliaceae 7 0.70 14.83+2,38 0.32+0.13 51.68+18.24
EA Carpinus viminea Betulaceae 4 0.90 18.67%2.62 0.67+0.47 35.23+14,14
M Mallotus apeltus Euphorbiaceae 3 0.39 27.52+5.72  0.96%0.34 31.23+13.06
/N X Cyclobalano psis gracilis Fagaceae 7 2.94 15.23+3.71 0.38+0.14 45.83+22.11
=M Cyclobalanopsis nubium Fagaceae 8 2.41 18.08+5,35 0.56+0.39 39.44+ 14,09
KM A8k Lithocar pus harlandii Fagaceae 8 2.66 14.86+2,02 0.35%0.09 45.36+13.11
W s MR Illicium lanceolatum Illicaceae 18 3.24 14.67t2.61 0.4£0.13 40.95%18.65
At T AL Cinnamomum subavenium Lauraceae 6 0.70 13.22+4,15 0.37+0. 31 47.9+25,92
WP AR ZE T Litsea elongata Lauraceae 243 39.17 17.41+x4.70 0.45%0.23 47.11+£28.52
$I [ FE Litsea coreana var. sinensis Lauraceae 4 0.89 17.35%2,09 0.51+0.08 34.45%+5,27
21 Machilus thunbergii Lauraceae 7 2.35 12.94+1.81 0.36+0.13 41.99%23.15
LM Machilus leptophylla Lauraceae 10 8.10 19.39x4,08 0.55+0.22 40,09 £15.82
WiVLFT K2 T Neolitsea aurata Lauraceae 9 1.24 14.85%£2.00 0.40%£0.19 43.42+17.07
EWIAR Fraxinus insularis Oleaceae 3 0.53 19.82+4,27 0.66%0.17 32.43+14.16
R AR Prunus phaeosticta Rosaceae 23 2.82 22.71+£7.99 0.67%+0.28 39.08%*19.21
YL Symplocos lanci folia Symplocaceae 3 0.34 15.43+1.44 0.38%£0.04 41.43+7.82
AL Symplocos sumuntia Symplocaceae 8 1.40 13.75+£2.87 0.4+0.22 43.62%+21.7
L Camellia fraterna Theaceae 44 4.51 14.29+3.79 0.39+0.14 39.91+14.83
Wil Cleyera japonica Theaceae 14 1.44 10.72£4.79  0.28%£0.17 41.89%12.74
f§ 2545 Eurya muricata Theaceae 9 1.19 12.52+2,26 0.28%0.05 45.63%+9.91
ME S Eurya loquaiana Theaceae 79 9.18 15.3+£2.82 0.35+0.15 50.56x21,34
ZEILLT MRS Ewrya rubiginosa var. attenuata Theaceae 3 0.30 12.71+1.33 0.38+0.08 34.22+6.18

AAfif Schima superba Theaceae 3 1.24  9.76£2.06 0.

39+0.16 27.61%+13.13
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Bt 43 Tlex elmerrilliana Aquifoliaceae 1 0.15 14. 31 0.17 86. 38
ek 2 & Tlex hylonoma var. glabra Aquifoliaceae 1 1.30 25.29 0.31 81.58
T & W Cornus cortroversa Cornaceae 1 0.17 23.67 1. 09 21.78
R AE Rhododendron ovatum Ericaceae 2 0.32 12.21 0.54 29.33
KARAE Vaccinium mandarinorum Ericaceae 1 0.13 14. 66 0.42 34.55
WA Vernicia fordii Euphorbiaceae 1 0.12 25.27 0.7 35.98
Khik Castanopsis carlesii Fagaceae 1 0.82 18. 16 0.75 24,12
Wkt Castanopsis sclerophylla Fagaceae 2 0.73 17.98 0. 68 30. 38
IR M Cyclobalanopsis gilva Fagaceae 1 0.62 33.63 0.58 58.29
W Liquidambar formosana Hamamelidaceae 1 3. 14 14.09 0.56 24,94
2Lk $94% Lindera rubronervia Lauraceae 2 0. 89 26. 74 1.43 21.2
B ARME Osmanthus cooperi Oleaceae 1 0. 09 17. 68 0. 34 51.52
KM 4 Mussaenda esquirolii Rubiaceae 1 0.10 31.7 0.73 43,25
TJo B F Sapindus mukorossi Sapindaceae 1 0.75 33.06 0. 89 37.03
W Alniphyllum fortunei Styracaceae 2 0.56 23,55 0.42 58.27
WL Symplocos anomala Symplocaceae 2 0.19 16. 45 0. 44 38. 61
% B Symplocos stellaris Symplocaceae 1 0.10 8.91 0.27 32,47
PUIT L Symplocos setchuensis Symplocaceae 1 0.10 18.72 0.2 92.78
%5 Camellia sinensis Theaceae 1 0.09 23.93 0. 69 34,74
PG I kh Celtis vandervoetiana Ulmaceae 1 0.10 30. 32 1.64 18.51
MR Trema cannabina var. dielsiana Ulmaceae 1 0.19 33.1 0.82 40. 49
K Clerodendrum cyrtophyllum Verbenaceae 1 0.10 12. 64 0.28 45.14
AR 554 100 16.70£5.11  0.44£0.25 44.99+23,53
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FH DT IACE 2 5 WA T 9 55 O 3k 2). 3T N/P SR BE, R N 32 & B B o Fh
HAT e 3 AR SRS Y (E 1y ik e AR 45 SR W B K, AR SR K O ik 5) - U B
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Tab.2 Estimated values of leaf N and P stoichiometry at the community level
calculated by different methods
ViRiS N&&#/(mgeg™ ) P&&E/(mgeg 1) N/P
1 18.72+6.54 0.55%0. 30 41.55+15.17
2 17.09 0. 47 43,24
3 16. 06 £ 3.92 0.47%0.18 40.41+6.56
4 15. 48 0. 45 40, 2
5 15.14+£3.72 0.37+0.11 47.11+£17.62
6 15. 46 0.42 42,24
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Fig. 1 Inter- and intra-specific variance partitioning of leaf N & P contents and N/P ratio in woody plants
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MR NCF P FEAE B OGRS SR R TR IR 220 ZH ) R 2 S
(N: df=4, F=2.057, P<<0.05; P. df =4, F=2.898,p<20.05). i B N/P 5 b &5 &
LR AR BARSER R N/P B R, X R W] BRI NP & i # 34) B AE bk =
JETE w5 P A A BT E KT R N .

Ry it — 2 4 A R A% PR ORI B R R I 3R [R5 22 o0 5 28 40 B 45 SR AT LR H (I
LD WRARX MR NSRBI EE S =1, F=4.08, p<<0.05), [F]mf BB 1
N G EAE RN E (df =1, F=5.65, p<<0.05). [AAEH. A P& & A2 2 554 R
R ERW(df=1, F=11.13, p<<0.001), BEEEEX HZ m WA BN B & (df=1, F=
11.01, p<<0.00D). Y Fh 5IESEEEXT A N/P i A B E(df=1, F=1.68, p>
0.05;df=1, F=1.33, p=>0.05).

2.4.2 FHMERIZHSM A NP IR IER R

MR NP i R AR BE G AR 2 OB i 3 R R B ] B A e A (IL I 2b) . 22 57
PE AT R iR NP SRS ARG ERZBIIAR R EE2ER (N df =4, F=
0.81, p=0.05; P. df =4, F=1.06, p=>0.05). ZILH W TR &2 HEHKE T
FM A NP SEWdf=1, F=0.84, p=>0.05;df=1, F=1.05, p=>0.05). i 7 B it
A NLP R RREAR 2 BSR4 KR B B By 2.

2.4.3  BHEFRIERESM A NP RN CR

AHTEARLER D FENSENHF NSRAEGREZM A/ =1, F=12.90, p<
0.0, +3E P & B PEEAFHN AR EWS =1, F=0.03, p=>0.05). i i+
5 N/P X N/P 52 3 2 i 3 N OBy 5 Btk R 9. 3l O ) 25 R ) 1 38 S AR Y
M h N.P & &7 Pearson X T KM TS N FEEEFMHLG-=0.179, p<<
0.0, LS A P &t Z [ CH AR (r= = 0.004, p=>0.05).
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Fig.2 Variation in leaf N and P stoichiometry with the changes in each of plant exposure levels and

twig scale numbers (Means = SE), letters indicates differences
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Tab.3 Results of MANOVA of species and environmental factors

Py i W O BE R R R B 1%
Y b *
Np %)‘L‘B‘E’ ns *
&Iy ns ns ns
+ 4 ns ns ns %%
L/ *% ns
P At @)‘C&“i ns *
B ZH ns ns ns
j:i}é ns ns ns ns
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gk
Yy Fih ns ns
N/P G B ns ns
Bk EH ns ns ns
s ns ns ns x%

% p<<0.05, xx p<<0.01, ns NEPE
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3.1 HERRE M MAY R NP R R

WEFEIA S A N/P /N T 14 i AR ) A 1 B R A 2 32 B 3R A BR Al T 1 16 1
OO 2 AR B A 5 ) A7 W 2R B B g s A AR S T Rl N/P I K F 16, 3% b X
LY B4 0 3 A 7 52 e AR R A

R AT A 46 Bl R i 0B 2 A5 A BIE 5T X RO R A RO S AT TR
BOLFE . 2R B8 AR b 46 FhAEYI 1T i N % 5 Reich 55 5 T4 Bk Al
Han &5 1[5 A5 [a] i BE 7 i BT 50 I 7 45 2R 42 30T o (EL B S8/ 1 2% R 3R S5 R He 2573 Jj1 3
T EAE T RS SR A S R G A R W AR BT i e P i AR
FHARHETE T2 T ABTEAE I N/P oz T HARAT ST X, Reich 5 Han 198F5E R B - bl
VIR T R NUP . AR WS T L A AR T He %Y 54 R
SFURT AR R R A A S R AT AR BRI R NLP S R R R T
o ] R S AR T AR BROT KO 2 v ] A el R SR R AT R T R
DX i 3421 DX 22 i A R 4 T T S DS N AR I e P A T A A DX S AR

4 FAEAMEREYHRERUFZHEHTEHEER
Tab. 4 Comparison of leaf N and P stoichiometry among studies

N it/ P it/

A 4 2 AL BRI 5 X L7 (mg-g ) (mg+g ) N/P B K IR
HgERE Ak 46 16.7+5. 11 0.44+0.25 44.99 +23.53 AR5
4 e I b 7 10.53+1.66 0.57£0.11 18.92+3.95 ) 1B o e 13]
W 2k b I AP 7 12.5£2.68 0.69+0.12 18.34+2.76
T i b 7 14,40 £2. 60 1.1£0.38 10.98 +2. 69
W I 7 8.7%1.74 0.6£0.1 14.49+1.75
Tie 214 24.45%8.1 1.74%0.88 15.8+7.5 25 g al2]
B 213 27.6%+8.6 1.9+ 1,84 15.3+5.2 He &x(10.23]
ko 753 18.6 8. 41 1.21£0.99 14.4+£9,32 Han %)
4 ER 1251 17.7+12.23 1.58£1.49 11.00£ 1,82 Reich %18

Era KRETREYE Schima superba community; b #EWFEYE Castanopsis fargesii community; c §§ 2 Z % Choerospondias
axillaries community; d D BFAFEVE Pinus massoniana community ; A 55— brifE - 3¢ o UIT 5 H B0 349 0 S50 ¥ (E

L5 Aty DX XF At e ] AR B P bR I R IR A F 5 5 SRR B A B 5T Y A
Pk i N &R PSRRI, AT BT i NP 3 S OR. X ) BB Sk T =07 A e A
e AT AR B R R S AR R BRIR R E YN R R R
A N RSB R R i T AL T A I S K IR TR RS R ) PR R
B ALY Uiy PR e . N 3R 20 R B R ST XU L N 10k
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(4,03£0.57) mg+g ', PEEYH HNO.3420.05 mg+ g ', 5 LRI FERE N N
EEEGE P S EBAL R N RN A B E R R R G PR 2 AR AR AR
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