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Ecological stoichiometric characteristics of sapling branches of dominant species in
different forest types in southern Yunnan Province of southwestern China
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(1. School of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China;
2. Forestry and Grassland Bureau of Chayougqianqgi, Wulanchabu 012000, Inner Mongolia, China)

Abstract: [Objective] Exploring ecological stoichiometric characteristics of carbon (C), nitrogen (N) and
phosphorus (P) of different forest types is of great importance to better understanding nutrient element
distribution patterns, limitation status, and nutrient absorption and utilization efficiency. [Method] The
dominant species of three forests in tropical seasonal rainforests, tropical montane rainforests and mid-
montane moist evergreen broadleaved forests were studied in southern Yunnan Province of southwestern
China. The samples of sapling branches from different forest types and canopy layers were collected in the
field to analyze the C, N, P contents and their stoichiometric characteristics. [Result] The C content in
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sapling branches of dominant species in southern Yunnan Province ranged from 441.67 to 494.33 mg/g, N
content ranged from 6.26 to 12.47 mg/g, and P content ranged from 0.34 to 1.06 mg/g, respectively. The C
and N contents of sapling branches among three forests generally increased with the elevation gradient, and
the P content was the highest in the mid-montane moist evergreen broadleaved forests.The average values of
C and N contents of sapling branches among three forests generally increased with the elevation gradient,
and the average P content was the highest in the mid-montane moist evergreen broadleaved forests. The
average values of C:N ratio was highest in tropical seasonal rainforests and lowest in tropical mountain
rainforests; The average values of C:P and N:P ratios were highest in tropical mountain rainforests and
lowest in mid-montane moist evergreen broadleaved forests. The average values of NP ratio in three forests
was between 10 and 20. The average values of C and N contents of sapling branches in upper canopy were
smaller than lower canopy, while the average P content in upper canopy was greater than lower canopy. The
average NP ratio was close to 10 in upper canopy, while it was close to 20 in lower canopy. In the tropical
seasonal rainforest, there was a significant negative correlation between C:N and N:P ratios (P < 0.05). In
the tropical montane rainforests, there was a significant positive correlation between C:N and C:P ratios
(P < 0.05). In the mid-montane moist evergreen broadleaved forests, there was a significant positive
correlation between C:N and C:P ratios, as well as C:N and N:P ratios (P < 0.05). There was no significant
correlation between C, N, P contents in the upper and lower canopy in southern Yunnan Province.
[Conclusion] C, N, P contents in sapling branches of dominant species in southern Yunnan Province were
relatively high, and element distribution pattern was characterized by low C:N and low C:P. On the one
hand, it reflects the relatively fast decomposition and release of carbon in forest vegetation in southern
Yunnan, and the growth of plants may be colimited by N and P. On the other hand, the nutrient absorption
and utilization efficiency of the upper canopy was slightly higher than that of lower canopy. The canopy
layer has a great effect on nutrient contents and their stoichiometric characteristics, which was greater than
that of elevation gradient of sapling branches in southern Yunnan Province.

Key words: forest type; ecostoichiometry; elevation gradient; canopy layer; branch
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Tab. 1 Geophysical characteristics of the investigating sample plots in each forest type in southern Yunnan Province
ek STt FEH o= K ike/a A et £yt
Vegetation type Sample plot No. Elevation/m Stand age/year Canopy density Soil type
I — 1 644 4~12 0.82 1% 213 Latosol
el , 2 621 4~10 0.85 Tz £1.4% Latosol
Tropical seasonal rainforest D
3 589 5~10 0.75 Tz £1.4% Latosol
S L 1 1782 4~10 0.72 W IR Yellow latosolic soil
Wy 0 RR -
Ay | i Y A _ 2 1715 5~12 0.65 O RZLIE Yellow latosolic soil
Tropical montane rainforest N
3 1657 5~10 0.77 FRLLIE Red soil
L 5 1 2593 4~12 0.80 PAFIE Yellow brown soil
AL SRR T 2 2548 5~10 0.78 HH54 Yellow brown soil
Mid-montane moist evergreen broadleaved forest -
3 2522 4~10 0.73 HI7IE Yellow brown soil
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Tab.2 Collection information on the samples of 21 dominant species in forests of southern Yunnan Province
N ) ) . g 4%
Mo BFEK i B TR
Vegetation type Canopy layer Tree species Family Plant number verage
DBH/cm
=i K& Barringtonia pendula EEF} Lecythidaceae 5 4.0
L= KRETH IR Pometia tomentosa JC 8 FF} Sapindaceae 3 5.0
Upper canopy
T--M= Terminalia myriocarpa 1#EFF} Combretaceae 3 4.0
Per TR AR \
Tropical seasonal rainforest KGR Baccaurea ramiflora Kk Fl Euphorbiaceae 3 1.5
iy INHETI6RE Knema globularia IAl 5 5% Bl Myristicaceae 4 1.5
Lower canopy  fR#J1E Mitrephora thorelii F 74 il Annonaceae 5 1.5
MRS R Myristica yunnanensis A &5 R Myristicaceae 5 2.0
HFILLIE 5% Calophyllum polyanthum R F} Guttiferae 5 5.0
IJJ:p ):fer canopy WAL Paramichelia baillonii AKBEF Sympetalae 3 5.0
LA Schima wallichii 1IIZEF} Theaceae 3 5.0
Fiy Ll b R AR ) ) . . .
Tropical montane rainforest ZLIRAIBA Dysoxylum binectariferum B F} Meliaceae 5 2.0
TE ZEM Linociera insignis AKEF Sympetalae 3 1.5
Lower canopy #5520 Nyssa sinensis WAL Nyssaceae 3 2.0
= F B Xanthophyllum yunnanense 3% & F} Polygalaceae 5 1.5
ARtk Castanopsis rufescens 5%3}F} Fagaceae 5 4.0
L= AR Lithocarpus xylocarpus 7%3}F} Fagaceae 5 4.0
Upper canopy N .
L SR b FVEARST Schima reinw 11 %Al Theaceae 5 5.0
Mid-montane moist evergreen YIWAZE Hartia sinensis 1IZ5F} Theaceae 5 1.5
broadieaved forest T2 FIRAHRR Lithocarpus jingdongensis 523} %} Fagaceae 5 1.5
Lower canopy .00 Machilus bombycina #%l Lauraceae 5 1.5
LI KSE Manglietia insignis K =2 %} Magnoliaceae 3 1.5
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Fig. 1 Differences in ecological stoichiometric characteristics of young branches of three dominant forest species in southern Yunnan Province
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Fig. 2 Comparision in stoichiometric characteristics of C, N, and P in sapling branches of dominant species at different canopy layers
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Fig. 3 Correlations between each element in sapling branches of dominant species in three forests
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Fig. 4 Correlations of stoichiometric characteristics of young branches of three dominant forest species in southern Yunnan Province
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