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Within-community variability of plant leaf N and P

contents in Tiantong., Zhejiang Province
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( 1. Department of Environmental Science s East China Normal University , Shanghai 200062, China;

2. Tiantong National Station of Forest Ecosystem, East China Normal University, Shanghai 200062, China)

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>X40 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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Tab.1 Leaf N & P contents and N/P at the species level (means=SD)
N / P /

N/P
/% (mgeg )  (mgeg D

Choerospondias axiliaris Anacardiaceae 4 0.59 19.41+£3.92 0.91+£0.60 28.7+15.42
Ilex buergeri Aquifoliaceae 7 0.70 14.83+2.38 0.32+0.13 51.68+18.24
Carpinus viminea Betulaceae 4 0.90 18.67+2.62 0.6740.47 35.23+14.14
Mallotus apeltus Euphorbiaceae 3 0.39 27.52+5.72  0.964+0.34 31.23413.06
Cyclobalanopsis gracilis Fagaceae 7 2.94 15.23%£3.71 0.3840.14 45.83422.11
Cyclobalanopsis nubium Fagaceae 8 2.41 18.08+5.35 0.564+0.39 39.44414.09
Lithocarpus harlandii Fagaceae 8 2.66 14.86+2.02 0.35%0.09 45.36+13.11
Illicium lanceolatum Tllicaceae 18 3.24 14.67+2.61 0.440.13 40.95+18.65
Cinnamomum subavenium Lauraceae 6 0.70 13.22#+4.15 0.37£0.31 47.9+£25.92
Litsea elongata Lauraceae 243 39.17 17.41%£4.70 0.4540.23 47.11428.52
Litsea coreana var. sinensis Lauraceae 4 0.89 17.3542.09 0.514+0.08 34.45+5.27
Machilus thunbergii Lauraceae 7 2.35 12.94+1.81 0.3640.13 41.994+23.15
Machilus leptophylla Lauraceae 10 8.10 19.39+£4.08 0.55£0.22 40.09+£15.82
Neolitsea aurata Lauraceae 9 1.24 14.8542.00 0.4040.19 43.42417.07
Fraxinus insularis Oleaceae 3 0.53 19.8244.27 0.66+0.17 32.43+14.16
Prunus phaeosticta Rosaceae 23 2.82 22.7147.99 0.6740.28 39.08+19.21
Symplocos lanci folia Symplocaceae 3 0.34 15.43+1.44 0.384+0.04 41.434+7.82
Symplocos sumuntia Symplocaceae 8 1.40 13.7542.87 0.4740.22 43.62+21.7
Camellia fraterna Theaceae 44 4.51 14.29+3.79  0.39£0.14 39.91+14.83
Cleyera japonica Theaceae 14 1.44 10.7244.79  0.2840.17 41.89412.74
Eurya muricata Theaceae 9 1.19 12.5242.26  0.2840.05 45.63%+9.91
Eurya loquaiana Theaceae 79 9.18 15.342.82 0.3540.15 50.56421.34
Eurya rubiginosa var. attenuata Theaceae 3 0.30 12.71£1.33  0.38%£0.08 34.22+6.18
Schima superba Theaceae 3 1.24  9.764+2.06 0.3940.16 27.61413.13
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N / P /
; N/P
/%  (mgeg D (mge+g 1)
Ilex elmerrilliana Aquifoliaceae 1 0.15 14. 31 0.17 86. 38
Ilex hylonoma var. glabra Aquifoliaceae 1 1. 30 25.29 0. 31 81.58
Cornus cortroversa Cornaceae 1 0.17 23.67 1.09 21.78
Rhododendron ovatum Ericaceae 2 0.32 12.21 0. 54 29.33
Vaccinium mandarinorum Ericaceae 1 0.13 14. 66 0.42 34.55
Vernicia fordii Euphorbiaceae 1 0.12 25.27 0.7 35.98
Castanopsis carlesii Fagaceae 1 0.82 18.16 0.75 24.12
Castanopsis sclerophylla Fagaceae 2 0.73 17.98 0.68 30. 38
Cyclobalanopsis gilva Fagaceae 1 0.62 33.63 0.58 58. 29
Liquidambar formosana Hamamelidaceae 1 3. 14 14.09 0. 56 24.94
Lindera rubronervia Lauraceae 2 0. 89 26. 74 1.43 21.2
Osmanthus cooperi Oleaceae 1 0.09 17.68 0. 34 51.52
Mussaenda esquirolii Rubiaceae 1 0. 10 31.7 0.73 43.25
Sapindus mukorossi Sapindaceae 1 0.75 33.06 0. 89 37.03
Alniphyllum fortunei Styracaceae 2 0.56 23.55 42 58. 27
Symplocos anomala Symplocaceae 2 0.19 16. 45 0. 44 38.61
Symplocos stellaris Symplocaceae 1 0. 10 8.91 0.27 32.47
Symplocos setchuensis Symplocaceae 1 0.10 18.72 0.2 92.78
Camellia sinensis Theaceae 1 0.09 23.93 0. 69 34.74
Celtis vandervoetiana Ulmaceae 1 0. 10 30. 32 1. 64 18.51
Trema cannabina var. dielsiana Ulmaceae 1 0.19 33.1 0. 82 40. 49
Clerodendrum cyrtophyllum Verbenaceae 1 0.10 12. 64 0.28 45. 14
554 100 16.70+5.11  0.44+0.25 44.99+23.53
2.2 N.P
N.P 6 ( 2),
N.P ) ( D 5 )
( 3.4.5 6), ;
( 2). N/P )
3 s ( 5),
( iy 4 (40. 20~43. 24>,
2 N.P

Tab. 2 Estimated values of leaf N and P stoichiometry at the community level

calculated by different methods

N /(mg g™ 1) P /(mg g ) N/P
1 18.72+6.54 0.5540. 30 41.554+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 0.3740.11 47.114+17. 62
6 15. 46 0.42 42. 24
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Fig.1 Inter-and intra-specific variance partitioning of leal N & P contents and N/P ratio in woody plants
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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.4 Comparison of leaf N and P stoichiometry among studies
N / P /
-1 -1 N/P
(mge+g b (mgeg b
46 16. 745,11 0.44+0. 25 44,99423.53
a 7 10.53+1. 66 0.57+0.11 18.924+3.95 [13]
b 7 12.5+2.68 0.6940.12 18.34+2.76
¢ 7 14.40+2. 60 1.140.38 10.98+2. 69
d 7 8.7+1.74 0.640.1 14.49+1.75
214 24.45+8.1 1.7440.88 15.84+7.5 [22]
213 27.6+8.6 1.94+1.84 15.345.2 He [10.23]
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