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Abstract ; Nltrogeh (N) 48 an important element for plant grgwfﬁ in terrestrial ecosystems. Studying soil N cycling is crucial for
understandmg the structures and functions of an ecosystem? “However, our knowledge of soil N dynamics in karst regions is still limited.

In additioﬁ, while China’s karst regions have conducted a series of vegetation restoration projects, the vegetation restoration effects on
soil N pzlithways are still largely unknown. Therefore, this study selected four typical ecosystems representing four main vegetation
restoration stages (i. e., cropland, grassland, shrubland, and forest) in a karst region in Huanjiang Province, southwest China. In
these ecosystems, soil N pathways, including net ammonization rate ( net ammonization, fungal ammonization, and bacterial
ammonization ) , net nitrification rate (i. e. , net nitrification, heterotrophic nitrification, autotrophic nitrification, fungal nitrification,
and bacterial nitrification) , net N mineralization rate (net N mineralization, fungal mineralization, and bacterial mineralization) , and
soil properties were measured. Our results showed that nitrification rate was high in all ecosystems, but the ammonization rate was low,
resulting in nitrite being the main inorganic N form in karst soil. Autotrophic and heterotrophic nitrification rates accounted for 80%
and 20% of the net nitrification rate, respectively. After the addition of fungal and bacterial inhibitors, ammonization rates increased
for all treatments, but the nitrification rates decreased. Following vegetation restoration, soil N mineralization and nitrification rates all
increased, but the ammonization rates significantly decreased. This pattern was significantly correlated with soil organic carbon, total
nitrogen, nitrate, microbial biomass, and the activity of N-acquisition enzymes in these ecosystems. Our findings provide very useful
information for understanding soil N cycling in the karst regions.

Key words: vegetation restoration; nitrogen transformation; nitrogen mineralization; heterotrophic nitrification; autotrophic

nitrification ; karst
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Table 1~ Soil properties in different vegetation restoration stages

+- 3 fe b N AR
SOC/g-kg ™! 36.07 £1.72 ab 26.47£1.79 b 33.31 +£3.35 ab 40.85 £5.45 a
TN/g-kg ! 2.08+£0.38 b 2.27+0.22 b 3.49 +£0.53 a 3.64 +£0.20 a
C/N 17.79 £3.74 a 11.77 £1.81 a 9.61 +0.63 b 11.20 +0. 97 ab
K/cmol -kg ™! 0.23+0.07 a 0.19 £0.01 a 0.29 +0.08 a 0.21 +0.03 a
Ca/cmol -kg ™! 12.91+2.23 b 18.60 £2.26 a 18.39+2.31 a 19.08 +4.38 a
Na/cmol -kg ~! 0.31£0.03 a 0.34 £0.04 a 0.38£0.03 a 0.33£0.02 a
Mg/ cmol -kg ™! 2.80+1.77 b 2.04£0.10 b 4.74 +2.08 ab 6.27+1.52 a
pH 6.66 +0.30 ab 6.92+0.11 a 6.36 +0.16 b 6.58 +0.08 ab
kL % 13.53 £1.76 ab 15.95+1.02 a 12.62 £5.51 ab 10.92 £0.64 b
WL/ % 77.43 £3.52 a 71.79 £3.06 a 74.46 £0.56 a 73.99 £1.68 a
Wk % 9.04 £5.22 a 12.26 +2.07 a 12.92 +5.00 a 15.09 £2.16 a
AR C/mg-kg ™! 288 +8 ¢ 293 +33 he 365 +17b 836 +51 a
WA N/mg-kg ™! 38 0. 5¢ 58 +10 he 62+8 b 198 +16 a
BG/nmol - (g-h) = 29.5 +1. 4¢ 43.6+2.6 b 49.9 £5.8b 86.1+11.8a
CBH/nmol - (g-h) = 4.3+0.7c 6.2 +0. 6¢ 10.2 +2.5b 15.2+2. 1a
LAP/nmol - (g-h) ~! 0.8 +0. 1¢ 1.1+0. 3¢ 2.7 0. 6b 3.420.9a
NAG/nmol - (g-h) ~! 11.2 £1.5¢ 30.3 +3. 6be 26.4 3. 1b 40.8 +6.3a _—
Urease/nmol - (g-h) ! 135.4 +8.0ab 126.9 +44. 6b 183.7 +12.0a 26804647 3'a
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2000, Malvern, UK) . TIEMAYE C AN
(MBC 1 MBN) 2k FH S8 07 BEZE 00 . Al
TS5 EHEE VAR 5 RGO TE M. X Le i
f145 -G (BG) | «-2F4E KB (CBH) | 72 &
1% S KL IR (LAP) | B- A WE R 11 1 (NAG ) Fl
IR ( Urease ). 3 %6 i %) 90 52 77 32 M1 T g WL SC ik
[19 ~21].
1.4 B 5

FIF B R 2 24391 (One-way ANOVA ) £ 5
A LA 7 T R R RN 2 5, IR
FHLSD Jrik AT 2 E A, 225 B E MK

H P <0.05. FI L B0 87 LR R LB R S
T 3EHE AL 45 bR 2 18] B AR G M. L4 T 7E SPSS
19. 0 FxfFH kAT

2 HBRESMW

T4 MEMRES R G, LA LI
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£2 AEA/ETHEHSENESARENER" /mg-kg ™!

Table 2 Concentrations of soil nitrate and ammonia under different treatments/mg-kg ™!

s A0 d) B4H(7 d) C#H(7 d) D4 (7 d) E#4(7 d)

A AR i AR A AR e AR G A
fem 9.5(0.9) 2.2(1.0) 42.7(4.2) 7.8(3.5) 16.8(1.2) 13.3(2.1) 34.69(2.1) 32.5(7.8) 26.00(1.9) 29. 5(8 7)
i Hh 2.8(0.4) 1.5(0.2) 16.2(1.9) 6.0(0.5) 5.0(0.9) 9.0(0.5) 11.82(1.8) 27.7(5.6) 10.02(0.7)_.36. 4(3 4)
TEM 18.2(0.6) 5.7(0.3) 75.3(1.7) 6.2(0.9) 28.1(0.9) 14.8(2.5) 46.21(3.5) 34.0(7.6) 38.33(2. 3)}6 "(8.9)
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Table 3 Results of correlation analysis for the relationships between soil nitrogen transformation rate and soil properties

pH SoC TN NO; NH; MBC MBN BG CBH LAP NAG Urease
HRI L 0.761  0.001  0.001  0.000 0.752  0.007 0.027 0.018  0.001  0.005  0.073 0. 002
HEHT L 0.488  0.001  0.002  0.000 0.315 0.247  0.308  0.279  0.058  0.047  0.350 0.171
4ITaT 1k 0.547  0.002  0.001  0.000 0.199  0.025 0.143  0.019  0.018  0.001  0.014 0.059
b 0.536  0.128  0.032  0.004 0.556  0.007 0.016 0.009  0.040  0.192  0.014 0.031
HHE 0.431 0.060  0.062  0.008  0.459  0.394  0.342  0.379 0.126  0.157  0.241 0. 501
Al AL 0.966  0.078  0.128  0.005  0.441 0.049  0.200 0.029 0.077  0.014  0.009 0.161
it 0.741 0.001  0.001  0.000 0.734  0.047  0.105 0.087  0.010  0.012  0.221 0.015
IR 0.742  0.001  0.002 0.000 0.727  0.135  0.189  0.218  0.053  0.025  0.383 0. 062
A FRAE b 0.748  0.003  0.001  0.000 0.773  0.038  0.09  0.072  0.007  0.011  0.198 0.011
FLR AL 0.719  0.000 0.001  0.000 0.532  0.315 0.507 0.395 0.160  0.182  0.769 0.111
YA i AL 0.647  0.002  0.003  0.000 0.540  0.336  0.468  0.425  0.127  0.033  0.708 0.176
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