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Stoichiometric characteristics and influencing factors of soil C, N and P in

Pinus yunnanensis forests under different restoration modes on rocky
desertification slope land in eastern Yunnan

LIANG Chuxin'?, FAN Tao'?, CHEN Peiyun'?

(1. Faculty of Geography, Yunnan Normal University, Kunming 650500, Yunnan, China; 2. Yunnan Provincial Key
Laboratory of Plateau Geographic Process and Environmental Change, Yunnan Normal University, Kunming 650500,

Yunnan, China)

Abstract: [Objective] The objective is to study the stoichiometric characteristics of soil carbon (C), nitrogen
(N) and phosphorus (P) of Pinus yunnanensis under different vegetation restoration modes, so as to provide the
basis for vegetation restoration and fertility improvement in karst rocky desertification areas. [Method] Pure

forest, artificial mixed forest and natural secondary forest of P. yunnanensis were selected as research objects in
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the rocky desertification area of eastern Yunnan. The contents of C, N and P in 0—10, 10—20, 20—40 and
40-60 cm soil layers of various plots were measured , the stoichiometric ratio was calculated and the
influencing factors of soil stoichiometric characteristics were analyzed with redundancy analysis tools.
[Result] The average contents of soil C, N and P of P. yunnanensis vegetation were 2.94, 0.26 and 0.46 g+ kg™,
showing a pattern of low C and low N. The soil organic C content in natural secondary forest was significantly
higher than that in artificial mixed forest and pure forest (P<<0.05), and the artificial mixed forest had the
richest soil N and P contents. There was no significant difference in soil P content (P> 0.05). Soil organic C
content in natural secondary forest increased with soil deepening, while soil C and N contents in artificial mixed
forest and pure forest reached the maximum in 0—10 cm soil layer, showing a surface aggregation. The soil P
content had little variation in different soil layers of P. yunnanensis. The mean values of soil C/N, N/P and C/P
in P. yunnanensis vegetation were 11.43, 0.59 and 4.53, and the values of soil C/N and C/P in natural secondary
forest were significantly higher than those in pure forest and artificial mixed forest (P<<0.05). The soil N/P ratio
in pure forest was the greatest. In the 3 P. yunnanensis vegetation types, the soil N/P ratio was less than 14 and
the litter N/P ratio was less than 25, so soil N was deficient and litter decomposition was also limited by N. The
natural secondary forest was the most deficient in soil N. With the deepening of soil, the soil C/N ratio in
artificial mixed forest and pure forest decreased, so did the soil N/P ratio and C/P ratio of the 3 P. yunnanensis
vegetation. The stoichiometric characteristics of soil C, N and P in the study area were affected by the litter C/N
ratio, soil macroaggregates, bulk density, porosity, root length density and other environmental factors.
[Conclusion] The vegetation soil of P. yunnanensis in eastern Yunnan presents a pattern of low C and low N,
which is mainly limited by N elements. It is suggested that mixed forest should be used instead of pure forest in
vegetation restoration of P. yunnanensis, and fertilization should be applied to vegetation with limited elements.
[Ch, 4 fig. 3 tab. 33 ref.]

Key words: rocky desertification area in eastern Yunnan; Pinus yunnanensis; vegetation restoration;

stoichiometic characteristics of soil; influencing factors
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Table 1 Basic characteristics of the plot
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340.5mx 0.5 m B/MRETS, WOBREE DT NIT A &Y, 1RGN 1 ARER s FRIEIEAG sk 3 RSN,
FHER T30 SIFZ B 0~10, 10~20, 20~40, 40~60 cm [ 3, RAE 3 WG BHRA YIS . KIS YEE
MR 75 C T ZEE; RIS TEAXT, o 60 Hif, FREL 100 g AT+ HEAiKEIEEK,
i1 0.25 mm RLAR G T, AELHKIREE T AT IR O R % (MRIE 4 om, SR 30 YK -min "), T B R >
0.25 mm FY K A FIRIAR <0.25 mm AT B AA 2 ASRIARZE Sy . T SJER1E V& Wy Bk R T AR IR A0 481k - 2%
DI 5 PRI PIRE o E R o L I R A4, AR L R BT o8 IR AU R R
B shEL R E RAGEIE , 3R BRI A -] WG G BT R g . H IR A F R IR T3k
e, S ACRR MR, 3L A ) e M H iR T . AR 3 N T 3 B b
BoRELHE, M H P R R K E S H AR AR
1.3 #EE
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Table 2 Stoichiometric characteristics of C, N and P in litter and soil
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Figure 1 C, N and P stoichiometric characteristics of each layer soil in different restoration modes
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Figure 4 Distribution characteristics of soil aggregates C, N and P in different vegetation restoration modes
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