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Abstract: We examined the effects of six different cropping patterns on the content composition
and migration of soluble nitrogen in cropland soils in Guizhou karst region. The results showed
that the contents of soil soluble inorganic nitrogen ( SIN)  soluble organic nitrogen ( SON) and
soluble total nitrogen ( TSN) ranged from 3.75 to 95.15 mg * kg™ 21.17 to 155.91 mg * kg™’
and 28.76 to 188.95 mg * kg™ with a mean value of 26.49 59.76 and 86.25 mg * kg™’

respectively. The contents of SIN under different cropping patterns were as the following order:

chive-ginger rotation land > chive-maize rotation land > chive-waterlogged and fallowed land >
chive—chive continuous cultivation land> chive-fallowed land> chive—rice rotation land. For SON

the order was: chive—chive continuous cultivation land> chive-ginger rotation land> chive-maize
rotation land > chive-waterlogged and fallowed land > chiveHfallowed land > chive-rice rotation
land. For TSN the order was: chive—ginger rotation land> chive-¢chive continuous cultivation land
> chive-maize rotation land> chive-waterlogged and fallowed land> chiveHallowed land> chive—
rice rotation land. SON and NH,"-N were the main components of soil soluble nitrogen. The

SON /TSN ratios were more than 60% with the highest of 82.4%. The contents of SIN and SON
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decreased with soil depth at 0—60 cm layers. Our results indicate that cropping patterns have sig—

nificant impacts on the content and composition of soluble nitrogen in cropland soil. SON is the

major form of nitrogen loss from cropland soil which should be paid attention to.

Key words: soluble organic nitrogen; cropping pattern; soil; karst region.
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1 (g-kg™)
Table 1 Basic properties of soil samples
pH
- 5.7+0.14 82.11+£11.99 1.70+0.21 1.77+0.39 4.60+0.28
- 5.2+0.40 87.96+9.26 1.92+0.47 1.95+0.58 4.46+0.85
- 5.1+£0.24 83.52+6.17 1.30+£0.33 1.89+0.45 4.35+0.23
- 6.2+0.34 81.35+£9.26 1.43+0.22 2.25+0.53 5.01+£0.93
- 6.2+0.18 90.75+7.38 1.44+0.10 2.16+0.23 4.55+0.22
- 6.6+0.05 83.65+10.67 1.94+0.27 1.06+0.67 3.80+0.52
30 36
2
4 °C
2.1
o 1. 2.1.1 SIN 2 6
1.3 NH, N 3.02~56.04
> > mg * kg™’ 18.59 mg * kg ™', -
( 2010) : NH, N 37.85 mg * kg -
. -1
(SIN) : 2 mol + L NH,*N 4.79 mg * kg
KC] 1 : 5 220 T ° NH4+_N'
N
min 2 h _ s - s - s -
Cleverchem380 ] s - S _ o
( ) NH, N NO, N NH,* N _ Lo
’ NH, N ( P<0.05) .
( TSN) :
. ’ .- NH, "N ( P<0.05) .
0.15 mol * LL NaOH 3% K,S,04 NEL* N
120 °C 30 min Clev— - - ‘
erchem380 o (P<0.05) NH, "N
(NO,”N  NH,"N ) 0.1~39.11 mg * kg™ 7.90 mg * kg's
SON=TSN—-( NH,*-N+NO, N) , - NO; N 15.6
. mg * kg™’ - NO, N
1.4 0.99 mg * kg™'. NO,"N
Excel 2007 - > - > - > -
SPSS 18.0 N Origin 9.0 > - > - o - NO, N
2 (mg - kg™)
Table 2 Soluble inorganic nitrogen concentration in farmland soils from different cropping patterns
NH,* N NO, N SIN
- 21.09 16.23 18.05+1.88 11.85 3.35 8.51+3.57 32.94 20.35 26.56+4.56
- 56.04 11.85 37.85+21.32 39.11 2.17 15.6+15.38 95.15 18.53 53.45+33.68
- 26.97 9.11 16.73+6.85 33.45 1.44 11.73+13.27 51.81 11.24 28.46+15.56
- 6.94 3.02 4.79+1.59 1.68 0.39 0.99+0.49 7.90 3.75 5.78+1.88
- 24.31 14.16 18.26+3.91 28.29 1.42 8.4+11.29 47.82 18.03 26.66+13.59

- 25.34 11.48 15.88+5.61 5.62 0.10 2.17+2.11 27.84 11.58 18.05+6.19
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( P>0.05) . SIN TSN 28.76 ~ 188.95 mg *
3.75~95.15 mg * kg™ 26.49 mg + kg'. kg 86.25 mg * kg™’ -

- SIN 53. 45 TSN 142.8 mg * kg™ -
mg * kg™ - SIN 5.78 120.29 mg * kg”' - TSN
mg * kg™ . SIN - 33.39 mg * kg™’ TSN

- > - > - > - . - > - > -
- o - SIN - > - > - > - o
SIN (P<0.05) - .- . - .-
- SIN ( P<0.05) TSN ( P<0.05)
SIN ( P>0.05) o TSN (P>0.05)( 3).
6 NH,*-N.NO, -N.SIN 2.2
19.391.25 4 6
o SON  NH,"N o
2.1.2 SON 3 6 SON/TSN 63.8% ~ 82.4%
SON 21.17~155.91 mg - > - > - > -
kg™ 59.76 mg * kg ' > - > - o -

SON - SON/TSN 82.4% -
SON 93.73 mg * kg™ - 76.0% - 63.8%

89.35 mg * kg™ - SON/TSN

27.61 mg * kg™'. - SON 82.4% SON/TSN
- . - .~ - 60% 6
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SON ( P>0.05) . SON ( P>0.05) . NH,"-N/TSN 14.6% ~
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= > - > - > - ° > - > - > - o
SON - 26.5% -
o - 252% - 14.6% .
SON/TSN 82.4% - - . - -
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Table 3 SON content and SON/TSN ratio in farmland soils from different cropping patterns

SON( mg * kg™")

SON/TSN (%)

- 155.91 44.65 93.73+43.46 82.56 68.69 76.0+6.71
- 128.4 48.7 89.35+33.44 85.78 33.85 63.8+21.25
- 92.66 41.56 55.24+21.65 83.29 45.15 66.1+16.10
- 33.16 21.17 27.61+4.36 88.54 73.62 82.4+6.65
- 62.67 25.08 51.5+15.07 77.66 34.40 65.4+17.82
- 52.14 28.71 41.1+8.75 76.20 60.32 69.5+8.12
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Table 4 Proportions of different soil nitrogen compositions -
in farmland soils from different cropping patterns NO3 N 60 cm
SIN TSN 5 NO," N
(mgekg™) (%) (%) 60 cm
- NH,* N 18.05 69.0 16.7 B
NO, N 8.51 31.0 7.3 o - - NO;"N
SIN 26.56 24.0 25 em . - .
SON 93.73 76.0
TSN 120.29 B A SIN
- NH,* N 37.85 73.8 25.2 o =
NO, N 15.6 26.2 11.0 SON 6
SIN 53.45 36.3
SON 89.35 63.8 SIN SON 60
TSN 152.8 cm .
- NH,* N 16.73 66.7 20.4
NO,” N 11.73 33.3 13.5
SIN 28.46 33.9 (1
SON 55.24 66.1 .6
TSN 83.7
_ NH, "N 479 2.9 14.6 SON/TSN 41.63% ~ 84.57%
NO,”N 0.99 17.1 3.0 70.85% SON
SIN 5.78 17.6
SON 27.61 82.4 °
TSN 33.39 2.4 SIN.SON TSN
- NH,* N 18.26 75.4 23.3
NO,” N 8.40 24.6 113
SIN 26.66 34.6 5 6 -
SON 51.50 65.4 SIN TSN -
TSN 78.16 B B B B
- NH,* N 15.88 88.7 26.5 X A A
NO,"N 2.17 11.3 3.9 5 SIN TSN
SIN 18.05 30.5 i _ N
SON 41.10 69.5
TSN 59.15 - A A
SIN TSN
_ NH,"-N/TSN - SON TSN o -
( P<0.05) . NO,"N/TSN SON TSN
3.0%~13.5% -7 Z - 5 SIN.SON TSN
> - > - > = > - Table 5 The relationships between SIN SON and TSN of
. _ 13.5% _ farmland soils from different cropping patterns
11.3% - 3.0%. 6
TSN
NO,”-N/TSN - SIN 0.912%*
( P>0.05) . SIN NH," N SON 0.977**
. - SIN 0.761*
6 NH, "~ SON 0.847%*
N/TSN NO, N o - SIN 0.725"
2.3 SON 0.926* *
- SIN 0.479
1 0~60 cm 6 SON 0.960* *
+
NH, N - SIN 0.684"
40 cm NH, N o SON 0.883**
_ SIN 0.947 % *
0~20 em SON 0.876* *

+ =
NH,*N - **P<0.01 * P<0.05 n=5,
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Fig.1 Variations of soluble nitrogen contents in farmland soil profiles from different cropping patterns
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