o562 3% 3 + I E W Vol. 62, No.3
2025 4 5 A ACTA PEDOLOGICA SINICA May, 2025

DOI: 10.11766/trxb202403110102 CSTR: 32215.14. trxb202403110102
BRI, B, ARDUE, ZF. B ARG CORTR 2R Oy 2 O AR BT TE (0] A, 2025, 62 (3): 705-715.
LANG Man, NIE Hao, ZHU Sixi, LI Ping. Study on Gross Nitrogen Transformation Rates of Soils Under Different Land Use Types in Caohai

Nature Reserve[J]. Acta Pedologica Sinica, 2025, 62 (3): 705-715.

S8 A RIPXAE LR AR TIERREE RS
i

o', xR, &wmE, F "

(1. REBR TRRSAESSMASS %5, Mat 210044; 2. M R KRFA ST T2, 5 550025)

).

Q

O WUEAR LR b e AU A R TR R O 2O S SRR PR A IS IR 1 5
Wi, DAz B SR SR AR X AT . Tt SR O X4, e s RS, SR PN R AR i E A
1 FLUAZ BUEARAASTIB SR R A 7 s R A s e i 25 5 S5 SRR, 3R 5 200 R R R Ak ik HL
A RELW 1B RN E R (11.95 mgkg d', PINIF, FE) MEEER (6.13 mgkeg d') i, Hib
TR R RIRAR (2.39 mgkg -d), [HRAMIHE EHRE (2.09 mgkg -d") SR (229 mgkg-d”")
S+ 48 1.52 mgkg -d I B 2R MOl AR R ALH 2 0.77 mgkg d ) L E LT +4( 2.68 mg-kg ),
P (6.33 mgkg Wd) FEEHLEHE (5.39 mgkg -d ). SRS B AGIG Th s R RS R R L LA
LRHRNPAT A A G R LR T 1, 1 SRR - S ARl T 5 e S R e R 2 LU/ N T 1,
UMb S0 F T AL AR SR G R LT 1, S5 5RRI, AR I AE F A =R L3R, I AR
R A R B Ry SR, DT D 1 A A ) 2B A BBl AR IR XU, o ARBIF SR 45 SR v kg B0t [ SR P4 X ) FH =X
(65 20 Ji B A B TR A BN T 4R R4 HiE

KA FHRIH R BRI pk; B Ak

HE 45 ES: S153 XHERPRERD: A

Study on Gross Nitrogen Transformation Rates of Soils Under Different Land
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Abstract: [ Objective ] To understand the effects of land use type change on soil N cycle and eco-environment, this study aimed

to elucidate the gross N transformation rates in soils under different land use types. [ Method] A laboratory incubation
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experiment was conducted using a "’N labeled technique and the numerical FLUAZ model to study the difference of gross N
transformation rates among soils under different land use types such as wetland, dryland, vegetable land, and forest land in the
Caohai nature reserve located in the Yunnan-Guizhou Plateau. [ Result] The results showed that land use type significantly
affected gross N transformation rates in the soils. Wetland soil had the highest rates of gross N mineralization (11.95 mg-kg '-d ")
and immobilization (6.13 mg-kg '-d™") while the forest soil had the lowest gross N mineralization rate (2.39 mg-kg '-d™"), but the
gross N immobilization rate (2.09 mg-kg 'd™") was comparable to that of dryland soil and vegetable soil (2.29 and 1.52
mg-kg '-d”!, respectively). The gross nitrification rate of forest soil (0.77 mgkg '-d™') was significantly lower than that of
wetland soil, dryland soil, and vegetable soil(2.68, 6.33 and 5.39 mg-kg '-d”', respectively). The ratios of gross nitrification to
NH: immobilization and gross N mineralization to the immobilization of dryland soil and vegetable soil were both >1, whereas
the ratio of gross nitrification to NHI immobilization rate was <1 in wetland soil and forest soil, and the ratio of gross N
mineralization to the immobilization rate was close to 1 in forest soil. The gross N mineralization rate was significantly positively
correlated with soil organic carbon (SOC), total nitrogen (TN), C/N ratio, and soil pH, and significantly negatively correlated with
silt content. Also, the gross N immobilization rate and ammonium immobilization rate were significantly positively correlated
with SOC, TN, water-soluble organic C(SOC,,), and soil pH, and significantly negatively correlated with silt content. The gross
nitrification rate was significantly negatively correlated with SOC,, and clay content and significantly positively correlated with
sand content. [ Conclusion] The results indicate that in comparison with the wetland soil, dryland soil, and vegetable soil, the
mineralization and immobilization processes in forest soil were more tightly coupled, thereby decreasing the occurrence of
nitrification and subsequent NO, loss to the environment. The results of this study can provide a scientific basis for the rational
layout of land use and the evaluation of the environmental effects of ecological restoration projects within the Caohai Nature
Reserve.
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Table 1 Some basic physicochemical properties of the studied soils
F A 720 Land use type
+3EPER Soil properties T b i b Ntk
Wetland Dryland Vegetable land Forest land
pH (H,0) 5.71£0.23a 5.34+0.11ab 5.18 +0.24b 4.64+0.27¢c
i KEF/K i Water holding capacity WHC/% 8.32+£0.35a 5.77 + 0.49¢ 6.33 £ 0.29bc 6.77 +0.15b
ALK Soil organic carbon/ ( gkg™) 37.5+2.84a 30.8 £ 1.63b 23.9+2.71c 8.33+1.12d
4% Total nitrogen/ ( gkg™) 3.19+0.07a 2.43 + 0.40b 2.25+0.27b 1.70 + 0.24¢
k& Lk C/N ratio 11.8+0.97b 12.7+1.33a 10.6 + 0.62b 490+ 1.18¢c
JK A MLk Water soluble organic C/ ( mgkg ™', C) 100 + 8.35a 62.4+2.73b 56.6 +3.26b 96.9 + 6.68a
JK VA ML Water soluble organic N/ ( mg'kg™', N) 10.9 + 0.80a 2.71+0.22b 10.9 + 1.00a 9.86 +2.16a
HASH NHy (mgkg', N) 26.9 +2.85b 9.14 + 1.62¢ 343 +2.93a 12.7 £ 1.73¢
A% NOy/ (mgkg™, N) 1.48 +0.54c 34.9 +1.55b 40.6 + 4.38a 0.43+0.11d
Hb KL Sand/% 19.9 + 1.09b 34.5+1.00a 323+ 1.54a 12.4 £ 1.76¢
R Silt/% 30.7+1.11b 38.4+1.04a 37.2+0.92a 37.3+1.90a
FkL Clay/% 49.4 £2.47a 27.1+1.12b 30.5 = 1.20b 50.4 +2.48a

T R SR E B WM « frif2E o W — 47 ARG 5B R R ) 138 10] 22 53 .35 (P < 0.05) o Note: Values are means

+ SDs in brackets. Different lowercase letters following the data within one row indicate significant differences among different soils at P <

0.05.
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Fig. 1 Dynamic changes of ammonium (a) and nitrate (b ) contents in soils under different land use types during the incubation
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Table 2 Correlation coefficients between soil gross N transformation rates and soil physicochemical properties

+3EVET Soil properties m n i i,

A MLk Soil organic carbon 0.897** 0.505 0.641* 0.645%
4 Total nitrogen 0.859%** 0.230 0.746** 0.744%*

WA C/N ratio 0.665* 0.695* 0.309 0.318
KA LB Water soluble organic C 0.288 —0.860%* 0.654* 0.653*

KA VLA Water soluble organic N -0.001 -0.529 0.279 0.279
pH (H,0) 0.863%* 0.353 0.677* 0.681%

ki Sand 0.115 0.972%* -0.316 -0.309
Bk Silt —0.775% 0.336 —0.888** —0.883**

Fihi Clay 0.126 —0.924%* 0.552 0.547

TE:mon i i 53 DR BV AR | W A | ) 0 8] 5 T 246 e 25 i il 3 |+ 731 20 22 5 . % ( P<0.05 )

25 50 .3 ( P<0.01) . Note: m, n, i, and i, indicate gross N mineralization rate, gross nitrification rate, gross N immobilization rate,

and ammonium immobilization rate, respectively. * and ** indicates significant ( P<0.05 ) and extremely significant ( P<0.01 ) , respectively.
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