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Variation of Soil Nitrogen During in situ Mineralization Process Under Different

Grasslands in the Mountainous Area of Southern Ningxia, Northwest China
JIANG Yue-li, ZHAO Tong, YAN Hao, HUANG Yi-mei

(Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, College of Resource and
Environmental , Northwest A&F University, Yangling 712100, China)

Abstract: Variations in organic nitrogen, microbial biomass nitrogen, soluble organic nitrogen, NH, -N, NO, -N, NO, -N and N
mineralization were investigated under three different grasslands in the mountainous area of southern Ningxia,Northwest China ( natural
grassland, artificial turf and abandoned land) using the close-top tube incubation method. Microbial biomass nitrogen, soluble organic
nitrogen, NH,"-N, NO; -N, NO, -N and N mineralization exhibited significant seasonal variations. The nitrogen levels remained
essentially unchanged from April to June, significantly decreased in July-August, rebounded after August, and were lowest in August.
The organic nitrogen content remained unchanged in the whole training process. The soil mineralization rates, nitrification and
ammonification rate were lowest in June-August. The ratios of each N fraction to total N responded differently to seasonal changes. The
ratios of organic N, NO, -N to total N did not change, in contrast, the ratios of nitrate N, microbial biomass nitrogen and soluble
organic nitrogen, to total soil N decreased from April to August, and increased from August to December. The soil organic matter, pH,
and bulk density were closely related to soil N. There was a significant positive correlation among the six N fractions. The soil nitrogen
content of the different grassland types followed the order of natural grassland > abandoned land > artificial turf.

Key words: close-top tube incubations; grassland soil; nitrogen forms; N mineralization; mountainous area of southern Ningxia
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Table 1 ~ Geographic information and vegetation situation of the sampling sites
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i Hif )/ d HHLBR/ g kg ™! C/N pH Koy/grg™! K /g cm 3 R/ C
0 14.27 £3.17Aa  9.49 +1.27Ba 8.15+0.14Aa 0.16 £0.020Aa 1.12 +0.01Aa 3.21 +£1.21Ad
60 11.08 £2.34Ac  9.00 £1.45Bab 8.28 +0.27Aa 0.07 £0.003Ab 1.15 +0.02Aa 15.7 £8.01Ab
FORE 120 11.98 +1.98Abc 8.77 £1.28Bb  8.33 £0.19Aa 0.08 £0.005Ab 1.20 +0.01Aa 25.3 £9.27Aa
180 11.91 £2.09Abc 9.33 +1.10Ba  8.26 +0. 11Aa 0.10 £0.002Ab 1.19 £0. 03 Aa 7.67 +3.10Ac
240 12.61 £3.05Ab 9.05 +0.11Bab 8.15+0.21Aa 0.14 £0.003Aa 1.21 £0.04Aa 2.11 £1.21Ad
360 13.05+0.98Ab 9.15+1.16Ba 8.36 +0.31Aa 0.11 £0.004Ab 1.21 +0.03Aa 4.01 £2.23Ad
0 5.00 £0.34Ca 9.70 £2.06Ba  8.12 +0.29Aa 0. 11 £0.002Aab 1.23 +0.02Ba 2.56 1. 11Ad
60 4.53 +£0.12Cab 8.77 £1.09Bbc  8.57 +0.10Aa 0.04 +0.004Bb 1.25 +0.01Ba 16.5 £4.21Ab
DT B 120 4.09 £0.18Cb 8.23 £1.05Bc  8.44 +0.04Aa 0.07 £0.008Ab 1.27 +0.04ABa 24.1 +9.89Aa
180 4.35+£0.26Cab 9.08 £2.03Bb  8.36 +0.31Aa 0.13 £0.009ABa 1.28 +0.02Ba 6.78 +2.23Ac
240 3.69 +0.19Cc  8.97 +£1.08Bb  8.50 £0.09Aa 0.16 £0.010Aa 1.27 +0.01Ba 1.34 +1.00Be
360 4.23 £0.45Cb  9.24 +£1.21Bb  8.41 +0.14Aa 0.10 +0.003Aab 1.26 +0.02Ba 3.87 £2.23Ad
0 10.91 £1.24Ba  9.92 +1.21Aa  8.09 +0.21Aa 0.17 £0.007Aa 1.06 +0. 04Ca 3.62 +1.01Ad
60 9.03 £0.98Bc  9.58 +1.11Aa  8.40 +0.29Aa 0.10 £0.002Ab 1.09 +0.03Ca 14.38 +4.23Ab
B SRR 120 9.23 £1.12Bbe 9.17 £1.34Ab  8.41 +0.14Aa 0.09 £0.004Ab 1.05 +0.01Ca 25.7 +5.39Aa
180 9.37 £0.76Bbc 9.37 £1.29Ab  8.28 +0.19Aa 0.16 +0.008Ba 1.06 +0.01Ca 5.47 +2.19B¢
240 9.37 £0.81Bbc 9.84 £1.19Aa  8.34 +0.11Aa 0.16 +0.004Aa 1.03 +0.02Ca 1. 89 +0. 89 Ae
360 9.89 +£0.27Bb  9.65 +£1.23Aa  8.33 +0.19Aa 0.13 +0.002Ab 1.04 +0.03Ca 3.21 £2.23Bd
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Fig. 1 Changes of soil organic nitrogen, microbial biomass

nitrogen and SON content over time in different grassland
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FHZEAK. AFEEEFREH,60 ~120 d 14 3 Fi + 1A
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HAE60 ~ 120 d &b 2 FEARALA —2 120 ~ 180 d,
180 ~240 d, 240 ~360 d + 3 A R bk R g &
T 60 ~120 d, 240 ~360 d T35 R AL H AR R K.
2.5 HMARESTELA TG

FHELA(TN) RS HLE M TCALE W, AN [

WALIT A FP R 7 B R A He Al an 2k 3 .
A HUA H7 A L BIAEAS [R5 A By R A
PRERIE E , BITE 92. 5% 2247, X v BE S5 A WA e 3
ARSI R T AR . A AR R A
SA ] (MBN/TN) | AT PEA ALA S S A L )
(SON/TN) | E AR M BA B (NH, -N/TN) | fiFf
BEEBA LM (NO;-N/TN) B E P 0 ~ 120 d
FEAR . ZJ5 120 ~360 d i, Hofm/IME Y B 7E 5%
72120 d B X S5HEY YR A TEEE LA .
THASA . BAAR G R0 AEA —2 (E 1 A
2). HAA LS EW L BIE 0. 66% ~ 1.33% ZIH],
KTESRE T BEALAE(0.1% ~0.7% ). A
FE X 4 FE SRR EUE Y TE B SRR R R
e , N TR 2, AR TR A, RS A A A B
R LB /N Y HE 0. 02% 2247, 76 3 Fh B i A
] 1 R A AH 22 0 L.
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Table 3 Proportions of organic nitrogen, microbial biomass nitrogen, inorganic nitrogen in total nitrogen

Bz s [E]/d HHILAE/TN/ % MBN/TN/ % SON/TN/ % NH; -N/TN/%  NOj -N/TN/%  NO, -N/TN/%
0 92.7 5.3 0.67 0.60 0.84 0.020
60 92.7 3.21 0.83 0.69 0.89 0.019
120 93.2 2.11 0.52 0.10 0.80 0.016
HRIE
AR 180 92.8 6.02 1.44 0.19 0.94 0.008
240 92.9 6.80 3.04 0.16 1.12 0.019
360 92.6 6.98 3.89 0.21 1.21 0.018
0 91.9 4.97 0.76 1.16 1.33 0.020
60 92.0 5.10 0.78 1.37 1.37 0.020
. 120 93.6 3.33 0.56 0.30 0.42 0.015
ALHE 180 93.1 6.10 1.89 0.43 0.66 0.015
240 93.2 5.87 3.96 0.60 0.71 0.018
360 93.2 6.20 4.10 0.71 0.83 0.019
0 92.5 4.40 0.60 0.71 1.06 0.015
60 92.5 3.79 0.81 0.65 0.93 0.019
120 93.5 2.97 0.51 0.15 0.71 0.014
SRS
ARRE 180 93.2 4.37 0.85 0.25 0.74 0.009
240 92.9 5.21 3.36 0.16 1.11 0.004
360 92.8 5.59 3.89 0.23 1.20 0.006
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PEANER 4 PR, B ALK . Ko IRES SA . A
LA A AR s A LA, AR
MHASAFASSEY B IEAMC, 5 pH, AERE
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B A5 TR AR 2 1A B DG, MO R B A T
-0.89 ~0.98 Z[u], 3 f 156 BH UG R 1 45 A 2845 45
YA OCHY.

3 itig

3.1 A it R rh AR AL
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Table 4  Correlation coefficients of physicochemical properties and N contents

FEAKRL BA HHLA MAEDRERA TEMEIAE BSA THAA WAEESA
EEINTd 54 0.9764" "  0.9876** 0.6971" 0.8754"*  0.7169**  0.8381*" 0.9117*"
pH 54 —0.6246"  -0.7991* —0.6119" —-0.7498** -0.7525"  -0.8982** —0.5964"*
K5y 54 0.5349" 0.5353" 0.6455 " 0.6967 0.7099"*  0.5708** 0.9031**
L 54 0.643 8" 0.8177*" 0.8371"* 0.8972**  0.9573**  0.9170** 0.8764* "
AE 54 —0.6412"  -0.4303* —0.8151"* -0.7127** -0.6113"* -0.6292** —0.6057"*
+4 /N 54 -0.1124 -0.0756 -0.2314 -0.0978 -0.1289 -0.073 4 -0.0679
B 54 1 0.9956* " 0.8543"* 0.7963**  0.8054""  0.9156** 0.8712*"
HHLA 54 1 0.7923"*  0.8756**  0.9125""  0.8976** 0.8821*"
MAEY A 54 1 0.694 3" 0.7145%* 0.9214%"* 0.9045**
AR LA 54 1 0.8134** 0.8845"" 0.7963**
A 54 1 0.7869**  -0.7654""
TSR 54 1 -0.8956""
WARS A 54 1

B ARG R R R Z B
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0~60 d(4~6 H) &, Xl gee K N et YA
FVE RN, A K S, HIEP B RS
SRS A B A T LA 38 B A B S AT LA
YRR K. 60 ~ 120 d(6 ~8 A ) 3% F R, 60 ~
120 d(6 ~8 H ) fHPk AL K REES ], B A A9 R
0 A WOEe SUNGEU//N N :0bI/ A5 N &/ LAY 1N
k3 A R A R LR A, e A A
P S AR AL St U W TE IRl
REM, WIS AR — R, 60 ~
120 d(6 ~8 H )BT, b Wi PR s AR A X
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1% 5 MacDonald 25" fAfF5% 25 5L A4A [A].
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