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Abstract: To conduct an in-depth exploration of the specific impacts and micro-mechanisms of different broad-leaved
transformation and cultivation measures on the soil carbon and nitrogen transformation processes in Pinus massoniana
plantations in subtropical regions,and to provide a scientific and precise theoretical basis for solving practical problems in
the transformation and management of inefficient Pinus massoniana plantations. Taking 27-year-old Pinus massoniana
plantations in subtropical regions as the research objects, the un-thinned Pinus massoniana plantations were set as the
control group,and the two transformation and cultivation modes of thinning and interplanting Schima superba and thinning
and interplanting Toona ciliata were used as the treatment groups. Through the determination of indicators such as soil
respiration and nitrogen mineralization, the impacts and action mechanisms of different broad-leaved transformation and

cultivation modes on the soil carbon and nitrogen transformation processes in Pinus massoniana plantations were
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systematically studied. The results showed that: (1) The soil respiration rates of the three transformation and cultivation
modes showed obvious daily variations in spring,summer and autumn. The highest values all occurred in 12:00-16:00,
and the lowest values basically appeared around 2:00. However,there was no obvious daily variation in winter. (2)The
seasonal variation of the soil respiration rates of the three transformation and cultivation modes was higher in summer and
lower in winter. In different seasons,the soil respiration rate of the thinning and interplanting Schima superba mode was
the highest,and that of the un-thinned Pinus massoniana plantation was the lowest. (3) The seasonal changes of soil
ammonium nitrogen , nitrate nitrogen, total mineral nitrogen content, soil net ammonification rate, net nitrification rate ,and
total mineralization rate of the three transformation and cultivation modes all presented unimodal curves. In different
seasons , the nitrogen transformation rates of the two interplanting modes were higher than those of the control. (4) The
soil respiration of the three transformation and cultivation modes was not only affected by the change of soil temperature
but also regulated by soil moisture. The temperature sensitivity coefficient of soil respiration was the highest in the
thinning and interplanting Schima superba mode. Annual litterfall , soil total carbon, soil total nitrogen,soil pH,and fine
root biomass were significantly positively correlated with soil respiration rate and total nitrogen mineralization rate , while
litter carbon-nitrogen ratio, litter lignin/N, soil bulk density, and fine root carbon-nitrogen ratio were significantly
negatively correlated with soil respiration rate and total nitrogen mineralization rate. The forest gap effect in the early
stage of thinning and the differences in the quantity and quality of soil organic carbon input,soil physical and chemical
properties ,and microbial activity mediated by interplanting different broad-leaved trees led to the improvement of soil
respiration rate, soil respiration temperature sensitivity, and soil nitrogen transformation rate in Pinus massoniana
plantations through broad-leaved transformation and cultivation.

Key words : Pinus massoniana plantation , broad-leaved tree, quality improvement , soil respiration , nitrogen mineralization
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Table 1 Essential details of Pinus massoniana forest stands under diverse quality-upgrading and cultivation approaches
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Fig.1 Monthly average temperature and monthly accumulated rainfall during the study period
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10 cm under different cultivation improvement modes
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Fig.7 Relationship model between soil respiration rate and soil temperature under different cultivation improvement models
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Table 2 Regression models of soil respiration rate and soil temperature and humidity ,and Q,, values

under different cultivation improvement modes

R, =qe’” R =aW+b
ey sy Q1o
a b R? a b R?
[ AR RN A fif 1.181 0.080 0.726 21.869 0.048 0.439 2.23
[HREFELTH 1.460 0.058 0.647 " 17.690 0.539 0.365 1.79
KIS BN SlAR 0.723 0.046 0.657 4.855 1.214 0.066 1.58

.« IR P<0.05.
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Table 3 Relationship between environmental factors, soil respiration and total nitrogen mineralization rate

WA T AP R MAD R
EJTE Y R=0.803" P=0.046 R=0.807" P=0.042
JATEPIRA L R=-0.967" P=0.164 R=-0.969 " P=0.016
MM AR /N R=-0.987" P=0.014 R=-0.988" P=0.049
+ e st R=0.988"* P=0.038 R=0.989" P=0.033
THELA R=0.966" P=0.047 R=0.964" P=0.031
4 /N R=-0.225 P=0.856 R=-0.218 P=0.860
14 pH R=0.902* P=0.024 R=0.905"* P=0.028
A R=-0.951" P=0.021 R=-0.948 " P=0.025
HRA Y R=0.947** P=0.009 R=0.949"* P=0.005
AR A 5 E R=-0.946" P=0.021 R=-0.948 " P=0.026

T« R P<0.05, * * FIR P<0.01.
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