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KCI W, 250 rpm THRZHEH 1 h fEad g, K8
WU T 100 mL RN H 40 B JoHL AR &
FOON R, i85 0 3R BTk ke 3 kDA
LBRERE R KCI, A5 58T 60 C ML, BK
VBB JE M 43 AL B S LN =
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Table 1 Physico-chemical properties of the studied soils (mean * SD)
L R CF+ )2 Soil layer of CF/cm BF+ )2 Soil layer of BF/cm
Soil properties 0~10 10~20 0~10 10~20
pH 4.34+0.11b 4.29+0.08 b 5.13x0.19 a 5.06+0.14 a
ALK SOC/% 1.9320.15 b 0.89+0.14 ¢ 4.46+0.57 a 2.14+0.07 b
2% TNI% 0.105+0.014 ¢ 0.045£0.015 d 0.357+0.050 a 0.162+0.024 b
% CIN 18.6£1.56 a 20.4+3.60 a 12.5£0.91 b 13.44£2.16 b
IKEHEE B SOC,/(mg -kg™) 13249.02 ¢ 89.3+8.50 d 487+34.1a 328+27.0 b
IKIEMA LA SON,/(mg kg™ 16.1£1.02 ¢ 11.540.93 d 36.7¢4.35a 27.9+3.13b
AR NH,"-N/(mg -kg™) 11.4+0.71b 4.72+¢0.46 d 16.2¢1.05 a 7.31£0.86 ¢
THAE NO3-N/(mg -kg™") 7.8120.28 a 3.43+0.44 c 5.65+0.51 b 2.26+0.31d
RHEKE WHC/% 61.7¢3.20 b 64.6+4.16 b 82.4+5.97 a 86.5¢4.31a
ki Sand/% 4324243 a 34.5:2.10 b 32.4+1.76 b 23.8+1.29 ¢
ki Silt'% 36.3+0.90 ¢ 43.8+1.99 b 43.742.74 b 48.4+2.33 a
FibL Clay/% 20.5+1.54 ¢ 21.7¢0.51 ¢ 23.93.35 be 27.8+3.50 a

VE: CFRARANTLAME AR, BFRRRRKAERMRZM . FTARNGFERR L2257 5.3 (p<0.05). TE.
Notes: CF indicates Pinus koraienis planation coniferous forest; BF indicates natural secondary broad-leaved mixed forest. Different
lowercase letters in the same row indicate significant difference among the four soil layers at 0.05 level. The same below.
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Fig.2 Dynamic changes of "°N isotopic excess of NH,*-N and NO;™-N in coniferous (CF) and
broad-leaved (BF) forest soils at different soil depths
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0.05). JCit A%t ARiA AR, BEHE R
JERIE, A E R REE A R B TR (p<
0.05), %fM#k 0~10 cm Fi1 10~20 cm +3Ew) 2K
fif§ A % 5 e A AU BOR LU (gndia) 4300k
1.56 F11.92, W& HamtEFLZ (0.27. 0.15)
(p<0.05),

4.0 - 14.0
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s
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Gross N transformation process and gnl/ia ratio

T ERAR/NG FROR &b B H] 2 53 1. 3 (p<0.05),
Notes: Different lowercase letters indicate significant difference
among the four treatments (p<0.05).
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Fig. 3 Average gross N transformation rates and
gn/ia ratio in coniferous (CF) and broad-leaved (BF)
forest soils at different soil depths

EPSY e P s SR T T v e S
S TR | SRR 25 U R A8 5 5 pH
SOC. TN, SOC,. SON,, #l NH,"-N & & 5 i
FIEMIG, It | P9 e R AR A

®2 ITEFVAENERSTHEBEUMRIEXXE
Table 2 The correlations between soil gross N
transformation rates and soil physico-chemical

properties

3R Soil properties  gm gn gi ia in

pH (H,0) 0.648* -0.602* 0744 0751% 0.597*
HHLi% SOC 0.986* -0.027  0970* 0922* 0.956*
AR TN 0.968* -0.141 0.966*  0.930*  0.902*
AL CIN -0.641* 0495  -0.691* -0.693* -0.561
KA N SOC, 0.860* -0.403 0.910*  0.897**  0.802**
KB LA SON,, 0.866** -0.397  0.879* 0.846* (0.787**
HAH NHy'-N 0926* 0324 0871 0824 0.961*
THAE NO;-N 0347  0.830™ 0194 0175 0448
FoKHEKE WHC 0493 -0.713*  0593* 0561 0405
THi Sand -0.046 0936 -0.193 -0.213  0.041
FHi Silt 0023 -0.870" 0094 0130 -0.107
ki Clay 0064 -0.741* 0268 0261  0.062

VE: **%Rp<0.01; *#*7;xp<0.05.
Notes: ** indicates p<0.01; * indicates p<0.05.
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Characteristics of Gross Nitrogen Transformation Rates in the
Soils of Pinus koraienis Coniferous Plantations and Natural
Secondary Broad-leaved Mixed Forests in Northeast China

LANG Man'?, WU Chang-fu?, SU Xiao-chun?, LI Ping"*?

(1. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science & Technology,
Nanjing 210044, Jiangsu, China; 2. School of Applied Meteorology, Nanjing University of Information
Science & Technology, Nanjing 210044, Jiangsu, China)

Abstract: [Objective] To understand the characteristics of nitrogen (N) transformation and N supply capa-
city of forest soils, and provide scientific basis for the rational management of forest ecosystem. [Method] In
this study, two surface soils of Pinus koraienis coniferous plantations and natural secondary broad-leaved
mixed forests were selected in cold temperate zone in Northeast China. The characteristics of gross N
transformation rates in different soil depths were investigated through a laboratory incubation experiment
using the "N paired tracing technique and numeric FLUAZ model. [Result] Gross N transformation rates
in forest soils were affected by forest type, soil depth, and their interactions. Gross N mineralization and
immobilization rates in the soil of Pinus koraienis were significantly lower than those in natural secondary
broad-leaved mixed forest, while gross nitrification rate was significantly higher than that in natural second-
ary broad-leaved mixed forest. Soil gross N transformation rates under the two forest types decreased sig-
nificantly with increasing soil depth. Soil gross N mineralization and immobilization rates were significantly
positively correlated with soil pH, contents of soil organic carbon (SOC), water soluble organic carbon
(SOC,,), and water-soluble organic nitrogen (SON,,), whereas soil gross nitrification rates were signific-
antly negatively correlated with soil pH. The ratio of gross nitrification rate to NH," immobilization rate in the
soil of Pinus koraienis plantations was significantly higher than that in natural secondary broad-leaved
mixed forests, but the immobilization rate of NO5;~ was significantly lower than that in natural secondary
broad-leaved mixed forests. [Conclusion] The characteristics of soil N transformation between the two
forest types are significantly different. Compared with natural secondary broad-leaved mixed forests, Pinus
koraienis plantation soil has stronger NO3;~ production capacity and weaker inorganic N retention capacity,
resulting in higher risk of NO3™ leaching, whereas the weak nitrification and the processes of N mineraliza-
tion and immobilization are coupled tightly in natural secondary broad-leaved mixed forests, leading to low
risk of NO5;™ accumulation and leaching.

Keywords: '°N trace; gross N transformation rates; Pinus koraienis coniferous plantations; natural
secondary broad-leaved mixed forests
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