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Latitudinal variation in soil carbon nitrogen and phosphorus pools across island forests and
shrublands in eastern China. TUO Bin'®> TIAN Wen-bin® GUO Chao'*> XU Ming-shan'’

ZHENG Li+ing' > SU Tian'? LIU Xiangyu'® YAN En=ong' > ('School of Ecological and
Environmental Sciences East China Normal University ~Shanghai 200241  China; *Putuo Forest
Ecosystem Research and Observation Station Zhoushan 316100 Zhejiang China) .

Abstract: Despite its monotonous structure sea-island plays a crucial role in sustaining biodiversity
and ecosystem functioning. The objectives of this study were to explore the altitudinal variation of
soil carbon ( C) nitrogen ( N) and phosphorus ( P) pools in forests across 14 islands spanning
temperate zone ( TZ) northern subtropical zone ( NSZ) mid-subtropical zone ( MSZ) and sou-
thern subtropical zone ( SSZ) in eastern China. The relationships of soil C and nutrient pools with
climatic factors and plant species diversity were examined across islands. Our results showed that
soil C N and P pools differed significantly across climatic zones. Soil C and N pools were the lowest
in TZ (49.35 and 1.08 t * hm™) and the highest in NSZ ( 137.25 and 4.63 t * hm™) . Soil P pool
was the lowest in SSZ (1.3 t * hm™) and the highest in NSZ (5.19 t * hm™) . There were signifi—
cant difference in soil C N and P pools among vegetation types. Soil C N and P pools in decidu—
ous forests were significantly higher in subtropical than in temperate islands. Soil C and N pools in
evergreen broadleaved forests did not differ among sub-climatic zones and soil P pool was lower in
SSZ than that in NSZ and MSZ. The interactions across mean annual temperature mean annual pre—
cipitation soil water content and plant species diversity positively affected latitudinal variation in
soil C N and P pools. Plant species diversity positively associated with soil N pool but negatively
linked with soil P pool. In conclusion the latitudinal trend of soil C pool is different but that of
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soil N and P pools are identical between sea-island and mainland. The main abiotic and biotic dri—
vers of soil C N and P pools are water availability temperature and plant species diversity across
sea-slands in eastern China.

Key words: annual mean temperature; annual mean precipitation; vegetation type; species diversi—
ty; temperature zone; the East China Sea; the Yellow Sea.
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Table 1 Locality and climate of 14 islands in this study
/
Climatic zone Province/ Island name Latitude  Longitude Area Distance Mean annual Mean annual Soil type
city (°) (°) (km?  from coast temperature precipitation
(km) (C) ((mm)
Beichangshan Island 37.59 120.42 7.98 14.1 12.0 544.6
Temperate zone Shandong Nanchangshan Island 37.55 120.44 13.21 6.7 12.0 544.6 N
Miao Island 37.56 120.40 1.43 11.5 12.0 544.6 \
Qinshan Island 34.52 119.16 0.17 6.6 14.5 883.8 N
Northern subtropical zone  Jiangsu
Dajinshan Island 30.41 121.25 0.23 6.2 16.6 1181.9
Mid-subtropical zone Shanghai
Sijiao Island 30.42 122.26 22.66 45.9 16.4 1106.0 N
Zhejiang Waimalang Island 30.40 122.28 0.17 6.9 16.4 1106.0
Meishan Island 29.60 121.80 38.30 0.5 16.5 1316.8
Putuo Island 30.00 122.23 12.32 253 16.6 1290.0 N
Luojiashan Island 29.58 122.26 0.38 30.6 16.6 1290.0
Zhujiajian Island 29.50 122.50 72.00 2.0 16.6 1290.0 .
Hepu Island 29.39 122.17 84.38 3.0 16.8 1318.0 .
Fenghuo Island 26.55 120.15 2.08 0.3 19.8 1367.7 .
Southern subtropical zone ~ Fujian Dayu Island 25.45 119.67 0.22 2.8 20.7 1299.8 N
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Fig.1 Geographic location of the selected islands in this study. 14 N
1) Beichangshan Island; 2) Nanchangshan Island,; N
3) Miao Island; 4) Qinshan Island; 5) Sijiao
Island; 6) Waimalang Island; 7) Meishan Island; 8) ( two-way ANOVA) N

Hepu Island; 9)
Putuo Island; 11)
jian Island; 13)

Dajinshan Island; 10)
Luojiashan Island; 12)
Fenghuo Island; 14)

Zhujia—
Dayu Island.

(a=0.05) .
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Table 2 Soil carbon nitrogen and phosphorous pools in different community types across 14 islands in the Yellow Sea and
the East China Sea

Island Community and shrub type Carbon pool Nitrogen pool Phosphorous pool
(t*hm™) (t*hm™) (t*hm32)
Robinia pseudoacacia community 23.02 0.83 1.62
Beichangshan Island Quercus acutissima community 24.05 0.45 1.20
Pinus thunbergii community 43.34 1.13 1.49
Vitex negundo shrubs 51.49 1.92 2.41
Robinia pseudoacacia community 93.33 2.16 2.85
Nanchangshan Island Quercus acutissima community 23.52 0.70 1.33
Pinus thunbergii community 59.91 0.75 1.11
Vitex negundo shrubs 32.64 2.12 0.93
Robinia pseudoacacia community 83.66 1.89 2.15
Miao Island Quercus acutissima community 32.98 0.86 1.16
Pinus thunbergii community 60.38 0.95 3.10
Vitex negundo shrubs 47.74 0.90 1.51
Robinia pseudoacacia community 98.85 2.73 3.33
Qinshan Island Euonymus maackii community 123.69 3.96 11.87
Pinus thunbergii community 189.20 7.19 0.37
Grewia biloba shrubs 157.76 21.35 10.87
Quercus acutissima community 20.03 0.77 0.36
Sijiao Island Pinus thunbergii community 25.19 0.18 0.24
Waimalang Island Mallotus japonicus shrubs 17.94 0.32 0.19
Meishan Island Neolitsea sericea community 83.74 5.90 0.69
Hepu Island Lithocarpus glaber shrubs 74.94 5.72 0.52
Cyclobalanopstis glauca community 94.58 5.91 2.75
Dajinshan Island Euonymus maackii community 119.34 6.47 1.09
Cinnamomum japonicum shrubs 110.50 4.80 3.43
Cyclobalanopsis glauca community 59.59 1.41 1.47
Putuo Island Liquidambar formosana community 62.46 2.23 2.43
Distylium gracile community 95.18 1.94 2.37
Pinus massoniana community 61.49 2.62 3.40
Pinus thunbergii community 106.71 1.21 0.86
Podocarpus macrophyllus community 73.25 1.56 1.80
Camellia azalea shrubs 52.70 1.88 2.05
Loropetalum chinense shrubs 78.84 2.88 5.68
Cudrania tricuspidata shrubs 75.37 1.40 1.55
Machilus thunbergii community 71.73 1.13 1.43
Luojiashan Island Eurya emarginata shrubs 63.06 4.04 2.76
Cyclobalanopsis glauca community 66.81 3.27 2.54
Zhujiajian Island Machilus thunbergii community 51.88 0.97 0.93
Acacia confusa community 63.71 2.92 1.22
Fenghuo Island Pinus thunbergii community 54.69 5.83 1.68
Platycarya strobilacea community 36.73 1.71 0.39
Acacia confusa community 59.62 3.73 0.91
Dayu Island Pinus thunbergii community 64.61 3.87 1.39

Pinus thunbergii shrubs 45.90 0.66 0.79
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Fig.2  Soil carbon nitrogen and phosphorus pools in island w3
forests and shrubs across four climatic zones. ﬁ ;Z: 81
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( P<0.05) Dif- - . ‘ T ma,
ferent lowercase letters indicated significant difference among climatic 0 TZ NSZ MSZ SSZ
zones in forest and different capital letters indicated significant difference
between forest and shrub in the same climatic zone at 0.05 level. 3

There was only one plot
in the north subtropical zone thus the statistical test was dismissed.
Forest; 1I: Shrub.

The same below. [ :

Fig.3 Soil C N P pools in different vegetation types.

I:

Coniferous forest;

Evergreen forest.

I: Deciduous forest; 1II:
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Table 3  Results of the generalized linear models with
respect to the effect factors on soil C N and P pools in for— A
est and shrub across islands S ~
| p N N 4

Response Explanatory variable Estimate
variable

MATXMAP 3.25 4.565 <0.05
Soil carbon MATXMAPXSMC 2.32 8.670 <0.001
pool MATXMAPxSD 7.34 5.233 <0.001

MATXMAPXSMCxSD 4.16 3.401 <0.001

SD 7.57 2.986 <0.05
Soil MATXMAP 0.025 3.879 <0.05
nitrogen MATXMAPxSMC -0.06 -3.231 <0.05
pool MATXMAPXSD 0.02 4898 <0.001 ) , o

MAPXSMCXSD 077 1497 <0.05 ( Mallotus japonicus) ( Imperata cylindrica)

MATXMAPxSMCxSD 9.92 4.443 <0.001

SMC -0.49 -1.536 <0.05
Soil SD -17.20 -2.582 <0.05
phosphorous ~~ MATXMAP 15.91 2.987 <0.05
pool MATxXSMC 0.59 2.310 <0.05

MAPXSMC 0.23 2.918 <0.05

MATXMAPXSMC -0.02 -1.522 <0.05

MATXMAPXSD -0.51 -4.319 <0.001 A

MAPXSMCxSD -0.37 -2.844 <0.05

MATXMAPXSMCxSD 6.97 3.822 <0.001
MAT: Mean annual temperature; MAP: Mean annual

precipitation; SMC:

Species diversity.

Soil water content; SD:
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