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Abstract: [ Objective | The aim of this study is to explore the relationship between soil organic carbon content
and soil physicochemical factors of different forest types in southeastern Guizhou Province, China.
[Methods ] The pure Pinus massoniana forest, pure Cunninghamia lanceolata forest, coniferous mixed

forest, broad-leaved mixed forest, and coniferous broad-leaved mixed forest were selected in Tianzhu State
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owned Forest Farm. The standard plot survey method was used to set up sample plots for five types of
forests. Five point sampling method was used to collect soil samples from 0—20 cm, 20—40 cm, and 40—60
cm layers of each forest, and soil organic total carbon, soil pH, soil moisture content, soil bulk density, and
soil gravel content were measured for each forest type, nitrogen, phosphorus, potassium and other physical
and chemical indicators. Person correlation analysis between soil organic carbon and soil physical and
chemical properties were conducted. [ Results] (1) The total organic carbon content of soil pure Pinus
massoniana fores ranged from 22.25 to 42.08 g/kg, pure Cunninghamia lanceolata forest ranged from 30.12
to 50.33 g/kg, coniferous mixed fores ranged from 22.93 to 48.17 g/kg, broad-leaved mixed forest ranged
from 24.01 to 67.68 g/kg, and soil coniferous broad-leaved mixed forest ranged from 32.99 to 92.36 g/kg.
Overall, coniferous broad-leaved mixed forest soil had the highest organic carbon content, and all forest
types exhibited surface enrichment characteristics. (2) The pure Pinus massoniana forest was positively
correlated with soil total nitrogen and hydrolyzed nitrogen, while the pure Chinese fir forest was negatively
correlated with soil total nitrogen and hydrolyzed nitrogen. The mixed coniferous forest was negatively
correlated with soil pH, soil moisture, total nitrogen, and total potassium content. The broad-leaved forest
was positively correlated with soil pH and total potassium content, while the mixed coniferous and broad-
leaved forest was positively correlated with soil moisture, total nitrogen, total phosphorus, and total
potassium content. (3) The organic carbon content of pure Pinus massoniana fores soil was mainly affected
by the content of hydrolyzed nitrogen, pure Cunninghamia lanceolata forest and coniferous mixed fores were
mainly affected by the content of total nitrogen, broad-leaved mixed forest was mainly affected by the soil
pH, coniferous broad-leaved mixed forest was the main factor of soil moisture, total phosphorus, hydrolyzed
nitrogen, and total nitrogen, and the degree of influence is manifested by the order: water content > total
phosphorus > hydrolyzed nitrogen >> total nitrogen. [ Conclusion] The content of soil organic carbon is
significantly influenced by forest type and soil physicochemical properties, and constructing a mixed forest
with needle and broad-leaved trees is more conducive to the accumulation of soil organic carbon.

Keywords: forest type; soil organic carbon; ecological stoichiometric characteristics; soil bulk density; corre-
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Table 1 Basic characteristics of different forest stand types in sample plots
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FHEA 25.82 m < 25.82 m [ 78 A L P R FH 0 HRURE 7%
FEE AR A EE R 1.2~1.5 m 58 0.8~1.0 m.,
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Table 2 Total SOC of Different Forest Types and Different Depth Soil Layers

i 2 FME/ B/ T/ b/ AR R/

WRE /cm (g+ kg™ (gekg D (gekg D (g+ kg™ CVv

0—20 35.55 48.60 42.08a 9.23 0.22

0 RS bk 20—40 21.54 23.22 22.38b 1.19 0.05

40—60 20.84 23.66 22.25b 1.99 0.09

0—20 48.96 51.69 50.33a 1.93 0.04

A M 20—40 38.94 39.37 39.16ab 0.30 0.01

40—60 25.28 34.96 30.12b 6.84 0.23

0—20 44.55 51.78 48.17a 5.11 0.11

K IR A8 M 20—40 33.42 38.20 35.81b 3.38 0.09

40—60 24.05 27.81 25.93b 2.66 0.10

0—20 57.00 81.45 67.68a 12.51 0.18

el 9 38 Ak 20—40 32.08 37.63 35.74b 3.17 0.09

40—60 23.34 25.15 24.01b 0.99 0.04

0—20 65.29 138.24 92.36a 22.24 0.29
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40—60 25.97 38.44 32.99b 5.26 0.16
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Fig. 1 Changes in total organic carbon content in different

forest types and soil layers at different depths
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Fig. 2 Soil Physical Properties of Different Forest Stand Types
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Table 3  Soil Nutrient Characteristics of Different Forest Stand Types
o + 2 2R/ KA/ 2/ AR/ L4/ HA/
B/ cm (g kg V) (mg+ kg ") (g kg V) (mg kg ) (g kg M) (mg+ kg ")

0—20 1.6040.35Aa  105.3248.39Aa  0.184:0.09Aa  2.482-0.29Ba 9.6642.67Aa  99.0149.38Bb

LR 20—40 1.1640.03Aab  59.4946.72Ab  0.26+0.01Aa  2.43+0.19Aa  7.78%0.01Aa  55.38%1.84Aa
40—60 0.7740.01Ab  54.44+2.99Ab  0.2440.03Aa 2.5540.01ABa  8.2040.06Aa  106.57+21.33Ch

0—20 3.0440.61ABa  193.4140.19Ba  0.397-0.06Ba 1.51£0.42Aa  24.33£1.24ABb 116.55410.31Ca

2N 20—40 2.2340.09Da  107.2640.42BCb  0.514:0.05Ba 2.3640.23Aab  21.34+1.70Ca  79.3644.73Bb
40—60 1.9140.18Ba  102.40%3.09Db  0.43+0.04Ca 2.5040.14ABb  25.3940.31 Eb  100.8842.12BCa

0—20 1.9240.04ABa  165.5144.98Ba  0.334:0.01Ba 2.1940.04Ba  16.8740.11Ba  117.9442.90Ca

IR 2 MR 20—40 1.63+0.04Ca  116.15410.75Ch  0.340.01Aa 3.76+0.17Ba  15.4340.83Ba  107.00+0.93Cc
40—60 0.95+0.34Ab  88.23+1.37Cc  0.2540.05Aa 3.3840.83Ba  15.724+1.77Da  93.57+4.08BCh
0—20 2.3840.09Ba  173.3342.70Ba  0.44£0.03BCa  5.4240.22Cb  17.4941.23BCa  76.80+12.89Aa

Il 3 38 AR 20—40 1.4340.04Bb 99.22+6.83Bb  0.51+0.14Ba 2.48+0.18Aa  14.56+3.17Ba  113.4043.87Db
40—60 0.85+0.04Ac  72.13+6.06Bc  0.34£0.02Ba 2.3440.21Aa  10.20+0.61Bb  86.10+4.35ABc

0—20 2.9640.70Ba  221.09443.47Ba  0.3340.03Ca 6.67£0.40Dc  20.94%2.79Ca  115.0741.02Cc

I T 3 pk 20—40 1.5140.07BCb  106.7645.14BCh  0.330.02Aa 3.5240.47Bb  18.33%+1.12BCb  99.67+8.19Cb
40—60 1.0740.25Ab  81.80%2.81Chb  0.28+0.01Aa 2.8440.44ABa 13.2440.83Cc  71.06+4.51Aa

34 MHoXE ITEBUMRSIELENHBEE

H 2 4 T, O AR A P B i S 2 A & i
25 TEAH C (p<<0.05) , M R B 0.893 , 5 7K il UM ik
FIEAHSR (p<<0.01) AHIERECH 0.955; A2 AM A A HL
e % 1 5 A KRR A 3 T DG (p<<0.05) A R
oy —0.897, —0.872; £ MRS S +- 48 pH B 3%
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Table 4 Correlation between soil organic carbon and soil physicochemical factors in different forest types
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Table 5 Regression Models of Soil Organic Carbon and Soil Physical and Chemical Factors for Different Forest Types
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