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Abstract The pure Cunninghamia lanceolata forest with long-term high-frequency rotation is prone to a

series of ecological problems such as soil degradation, soil fertility depletion and biodiversity decline. Therefore,
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it is a beneficial attempt to build a C. lanceolata and broad-leaved trees mixed forest to balance economic and
ecological benefits. In this study, we used statistical methods such as one-way analysis of variance and non-
parametric Spearman correlation analysis to analyze the soil physical and chemical properties in C. lanceolata
mixed forests in western Guangdong, and explored the mixed pattern of C. lanceolata that was beneficial to
maintaining soil carbon, nitrogen, phosphorus and other nutrient factors. The results showed that there were
significant differences in soil organic carbon content(SOC content), C/N and C/P among different C. lanceolata
mixed patterns, but no differences in N/P. The trends of soil ecological stoichiometry were not consistent among
different C. lanceolata mixed forests. SOC content, C/N had significant differences among different proportions
of C. lanceolata, while the others had no significant differences. SOC content, C/N and C/P were the lowest
in pure C./anceolata forest, while N/P was the highest. Soil ecological stoichiometry had strong correlation
with soil chemical factors, especially with total nitrogen content and available nitrogen content. However, the
correlation between soil ecological stoichiometry and soil physical factors was weak, and it was mainly related
to capillary moisture capacity. SOC content, C/N, C/P and N/P had no significant differences at different height
classes. In addition to N/P, SOC content, C/P and C/N had significant differences among different DBH classes,
and with the increase of DBH class, SOC content, C/N and C/P showed a significant increasing trend, while N/
P showed a decreasing trend. Conclusion: Compared with pure C. lanceolata forest, C.lanceolata mixed forest
could significantly increase SOC content, accumulate soil nutrients and improve soil properties. Among them, C.
lanceolata and Michelia macclurei mixed forest with the ratio of 1:1 had better performance.
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Table 1 The overall characteristics of soil ecological stoichiometry in Cunninghamia lanceolata mixed forest

YRR FHIE LREDA /M I KAE FrifE2E Ry

Soil index Mean Median Minimum Maximum SD /%CV

A PR SR /(g - kg)SOC content 28.56 27.27 11.97 41.67 10.55 36.93

A Lk C/N 524.95 493.66 256.14 1 136.64 200.35 38.17

Lt C/P 51.30 51.09 23.04 83.06 17.51 34.13

R N/P 0.10 0.10 0.06 0.20 0.04 37.19

SR /(g kg")TN content 0.06 0.05 0.03 0.09 0.02 29.82

W& /(g - kg)TP content 0.55 0.55 0.41 0.75 0.07 12.95
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Table 2 Soil ecological stoichiometry in different Cunninghamia lanceolata mixed forests
s ﬂ%ﬁg}fﬁﬁeﬁf ke BRA ON BRREH C/P U H N/P
Forest
type SE-44{H Mean Ez/iéi;ﬂz SE-+4{E Mean %if{]ﬁ SE14{H Mean %ﬁf{/ﬁ SEI{E Mean %ﬁf{/ﬁ

1 39.95 + 0.68 3.40 821.1 = 118.60 28.89 64.25 = 4.21 1312 0.08 = 0.01 33.38
2 19.76 + 3.15 31.85  490.98 + 52.94 21.57 3422 + 4.61 26.95 0.07 = 0.01 17.23
3 30.53 + 5.48 3500  488.72 + 47.17 19.30 54.07 + 8.29 30.68  0.11 = 0.01 23.08
4 21.70 = 1.73 1597  367.23 + 47.90 26.08 41.50 + 3.69 1777  0.12 = 0.02 33.49
5 39.32 x 1.07 5.47 658.39 + 57.68 17.52 69.30 + 4.82 1390  0.11 = 0.01 11.85
6 32.17 + 4.65 28.92 518.67 + 83.42 32.17 58.54 + 10.12 3457  0.11 = 0.01 20.11
7 16.52 + 2.63 31.83 329.52 + 40.18 24.39 37.25 = 7.99 4288 013 = 0.04 6238

T LIRSSHBI 10 1 B AR IR 2. 1R A

LB 10 1 RIS ARFIRGHR A 3. 1R AL

A 10 1 A AR

BEARIR SR 4 RACILHIN 2 ¢ 1 RS AR IR ASAR; 5 3RS LU 2+ 1 B ARFURGTIRASHM; 6. 5 LUk

20 1 IR ARMIBEAIRSSHR ;7. A2 A

Note: 1: Cunninghamia lanceolata and Michelia macclurei mixed forest with the ratio of 1 : 1. 2. C. lanceolata and Schima superba
mixed forest with the ratio of 1 : 1. 3.C. lanceolata and Sassafias tzumu mixed forest with the ratio of 1 : 1. 4. C. lanceolata
and Michelia macclurei mixed forest with the ratio of 2 : 1. 5. C.lanceolata and Schima superba mixed forest with the ratio of
2 : 1. 6. C. lanceolata and Sassafras tzumu mixed forest with the ratio of 2 : 1. 7. Pure C. lanceolata forest.
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Table 3 Soil ecological stoichiometry in different proportions of Cunninghamia lanceolata
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Cunninghamia AR L Z R ARG 2 AR 2R SEHIH AR 2R
N3 i—l T IR \/il WR?‘T‘/ R R IR SIT IR
lanceolata THIMAMean =0/ cG™ FHMH Mean 7 oy, FHf Mean 7, Mean 1%CV
12 30.08 = 3.14 36.16 600.27 + 62.87 36.28 50.85 + 4.89 33.34 0.09 = 0.01 30.77
2/3 31.06 = 2.67 29.73 514.77 + 49.28 33.16 56.44 + 496 30.42 0.11 = 0.01 22.51
1 16.52 + 2.63 31.83 329.52 + 40.18 24.39 37.25 £ 7.99 42.88 0.13 = 0.04 62.38
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Figure 1 The differences of soil ecological stoichiometry in different Cunninghamia lanceolata mixed forests
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Figure 2 The differences of soil ecological stoichiometry in different proportions of Cunninghamia lanceolata
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Figure 3 The differences of soil ecological stoichiometry in different height classes of Cunninghamia lanceolata
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Table 4 Nonparametric correlation analysis between soil ecological stoichiometry and soil chemical factors

R oy

ARSI (g - kg

Soil chemical factor SOC content WA CIN kL C/P AW N/P

pH 0.29 0.02 0.31 0.34

4R & F TN content 0.39% -0.18 0.52%% 0.95%%

AR 2 & 4k AVN content 0.54%* 0.06 0.50%% 0.65%%
4 &5 TP content 0.48%* 0.55%* 0.17 -0.27
R & 1k AVP content 0.28 0.08 0.18 0.31
440E B TK content 0.43% 0.46% 0.37 0.02
LA AVK content 0.30 -0.05 0.22 0.41*
+HEA PR A i SOC content 1.00 0.78%% 0.92%% 0.34
AL C/N 0.78%* 1.00 0.67** -0.22

Wi LL C/P 0.92%* 0.67%* 1.00 0.53%%
AW N/P 0.34 -0.22 0.53%%* 1.00

TE: BSFRREFKFE, *P<0.05; ** P<0.01.
Note: asterisks indicate significant level, * P<0.05. ** P<0.01.

R 5 TEASUFITES TEYERFHIESHBEX S

Table 5 Nonparametric correlation analysis between soil ecological stoichiometry and soil physical factors

Y HH AL AL TR EL R
Soil physical factor SOC content/(g - kg™) C/N C/P N/P
H Rk NMC 0.02 -0.13 0.21 0.41
1345 8 BD -0.45 -0.50 -0.36 0.06
EERIKE CMC 0.62* 0.71%* 0.45 -0.21
SZS B BP 0.45 0.50 0.36 -0.06
BESLBE CP 0.48 0.67%* 0.27 -0.44
JEBEFLEE NCP 0.16 0.03 0.27 0.36
WAL AP 0.45 0.50 0.36 -0.06

e BEFRRBEKIFE, * P<0.05; ** P<0.01.
Note: asterisks indicate significant level, * P<0.05. ** P<0.01.
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Figure 4 The differences of soil ecological stoichiometry in different DHB classes of Cunninghamia lanceolata
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