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Effect of land use patterns on soil nitrogen characteristics in
Threeriver Headwater Area
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(1. College of Patacultural Science Gansu Agricultural University; Key Laboratory of Grassland Ecosystem
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Abstract: Four land use patterns i. e. alpine meadow steppe degraded alpine meadow steppe degraded
alpine steppe and artificial grassland were selected to study effect of land use patterns on the soil nitrogen charac—
teristics. Soil total nitrogen available nitrogen ammonium nitrogen nitrate nitrogen total inorganic nitrogen
( TIN) and its percentage were determined. The results showed that soil nitrogen content of four land use types were
all at a lower level. Soil total and available nitrogen of four land use patterns changed similarly in 0 ~ 10 em soil
depth and the artificial grassland was the highest the degraded alpine meadow steppe was the lowest. Soil total
and available nitrogen in 0 ~10 cm soil depth for the degraded alpine meadow steppe decreased 52.4% and 76.
2% respectively but those in 10 ~40 cm soil increased significantly compared with the alpine meadow steppe. The
results of soil ammonium and nitrate nitrogen showed that nitrate nitrogen was the main inorganic nitrogen in soil.
Degradation caused both ammonium nitrogen and nitrate nitrogen in O ~ 10 c¢m soil depth decreasing. Both degrada—
tion and artificial planting caused nitrate nitrogen decreased in O ~10 c¢m soil depth but increased in 10 ~20 em
and 20 ~40 cm soil depth and there was no significant difference between the two soil depth while soil nitrate ni—
trogen decreased in 40 ~60 cm soil depth. There were no significant differences for both ammonium nitrogen and

nitrate nitrogen in 40 ~60 cm soil among four land use patterns. Therefore both degradation and artificial planting
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caused nitrate nitrogen leaching down in soil profile and the leaching mainly happened in 0 ~40 cm soil depth.

Soil total inorganic nitrogen showed a similar trend with soil nitrate nitrogen. The results of total inorganic nitrogen

content and the percentage showed that degradation process increased soil nitrogen mineralization.

Keywords: land use patterns; alpine meadow; total soil nitrogen; available soil nitrogen; soil ammonium ni—

trogen; soil nitrate nitrogen
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Grassland situation of the different land use patterns in Qumalai county

Land use patters Geographic coordinates Altitude /m Grassland condition
34°08'N  95°51°E 4884 . .
Al wdow <t 34°08°N  95°50°E 4886 . C . .
pine meadow steppe 34°08'N  95°50°F 4888 . 80% .
34°08'N  95°50°E 4270
Degraded alpine 34°08°N 95°50°E 4272 N . N N N N
meadow steppe 34°08'N  95°50°F 4270 NN s 20%
34°49°N  95°0°F 4322 .
Desraded alnine st 34°49'N  95°0°E 4326 . . NN .
cgraced alpme steppe 34°49°N 95°0°E 4314 10% 90% ~95% .
34°08'N 95°48°E 4270 2002
Artificial erascland 34°08'N 95°48°F 4276 <30% 45
Titicial grassianc 34°08'N 95°48F 4274 em 65% -
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2 mm 0~10 cm
1 14.9 mg * kg™ 10 ~20
mm  0.25 mm 1 mm em 20 ~40 cm 121.0 mg * kg™
0.25 mm 84.5 mg * kg '
° 2
1.3 Table 2 Soil total N and available N content of
different land use patterns
14 0.01 mol * L~ Land use Soil depth Soil total N Soil available N
° ’ patterns /em /(gekg™) /(mg e« kg™ ")
CaCl 15-16
2 0~10 0.21 £0.01bB  62.7 +3.9bA
0. I. Analytical - FS3100. 10~20  0.31£0.02bA  61.7 +5.2bA
_ Alpine meadow
= ( seppe 20~40  0.21£0.03dC  34.3 £3.5¢B
) / ° 40 ~60 0.12 £0.01aC  28.5 +3.0bB
Excel2003 0~10 0.10£0.01cC  14.9 +3.1dD
SPSS17.0 i 10~20  0.480.02aA 121.0£10. 1aA
Degraded alpine 20 ~40 0.45+0.02aB  84.5 +4.0aB
2 meadow steppe
40 ~ 60 0.11 £0.02aC  65.2 +4.7aC
2.1 0~10 0.19 £0.01bB  30.1 +2.5¢B
10 ~20 0.15+0.01cC  43.7 £4.6cA
Degraded alpine
_ seppe 20~40  0.23:0.0lcA  19.6+2.3dC
' 40 ~ 60 0.16 £0.01aC  14.0 +1.8¢C
7 0~10 0.63 £0.03aA  94.7 £8.0aA
° 10 ~20 0.40 £0.03aB  74.0 £6.3bB
2. 2 Aniificial grassland 20 40 0.22£0.01bC  58.8 +2.8bC
0~ 40~60  0.17+0.01aC  29.4 +3.1bD
10 em 0.5g°kg™! + :
0~10 cm > (P <0.05)
> > (P<0.05); .
Notes: The data represent mean + standard deviation. Different
small letters indicate significant difference at the 0. 05 level among differ—
52.4% ent land use patterns and different capital letters indicate significant
difference at the 0. 05 level among different soil depth of the same land
o 10 ~20 em 20 ~40 ecm use pattern. the same as below.
> > 2.2
> 40 ~60 c¢m
(P
>0.05) . (NH, ") (NO, ")
0~10 cm 8
o 10 ~20 cm
>
N > 20 ~40 cm 40 ( 1. 2).
~60 cm > 1 4
> > o 0 ~10 cm
10 ~20 cm 20 ~40 c¢m 0 1.75mg-* kg™’ 40 ~60 cm
~10 c¢m (P <0.05) 0.12mgekg's 0~10 cm
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—m— il b 17 9% % ) 55 )5 Degraded alpine meadow steppe 2
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—— N\ T Artificial grassland 0~10 cm
1 10 ~20 em 20 ~40 cm
Fig. 1 Effect of different land use patterns on soil NH, © — N content 40 ~60 cm o 0~10 em
47.2%
14.0
ool 10 ~20.20 ~40
21001 cm 40 ~60 em
g 80r 13.8%31.9% 22.4%
X 6.0
ZI o
$ 40t
20 °
0.0 s ‘ - -
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1) Soil depth/cm
—a— {4 € KO i) 550 Alpine meadow steppe
—m— 1B b 7 92 %5 A 55 JH Degraded alpine meadow steppe
—o— iE 1k 55 %€ B )il Degraded alpine steppe
—— N\ T %t Artificial grassland
2
Fig.2  Effect of different land use patterns on soil NO; = — N content
19 -21
1. 2
(P <0.05)
(P<0.05) 2
Note: The data represent mean = standard deviation. Different
small letters indicate significant difference at the 0. 05 level among differ—
ent land use patterns and different capital letters indicate significant
difference at the 0. 05 level among different soil depth of the same land
use pattern.
2 3 4 7.4%
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3 /(mg kg™ %)
Table 3 Soil total inorganic N and its proportion under different land use patterns
0~10 ¢m 10 ~20 cm 20 ~40 cm 40 ~60 cm
Land use
patterns Total Percentage Total Percentage Total Percentage Total Percentage

inorganic N inorganic N inorganic N inorganic N

10.7 £0.2aA 17.1 4.5+0.2dC 7.35 8.0+0.3bB 23.4 5.4 +0.6C 18.9

Alpine meadow steppe

. 7.0+0.1bB 47.2  13.7 £0.8aA 11.3 13.0 £0.7aA 15.8 4.6 £0.2C 7.1
Degraded alpine meadow steppe
. 4.7 +0.2¢B 15.7 6.0£0.2cA 13.8 6.3 £0.3cA 31.9 3.1+0.1C 22.4
Degraded alpine steppe
e 7.0+0.5bB 7.4 8.3 £0.6bA 11.1 8.2+0.2 bA 13.9 3.7+0.3 12.5
Artificial grassland
1 J .
1998 15(3):13.
23 2
J. 1996 26(2) :8-0.
3
J. 2005 41(4):50-
55.
4
I 2007 25(6) : 641-648.
4 « »
5 . -
J. 1996 13(2):21-23.
24 6
J. 2003 25(1) :7348.
7
J. 2008 24(3):
o 0 ~10 c¢m 270274.
10 ~40 8
I 2009 18(4):103410.
cm
9
. I . 2011 33
° (4):1823.
10
J. 2011 42(3) :616-621.
11
0~10 cm
J. 2008 28( 11) :49-51.
25 26
° 12
I
. 2014 34(2):149 24.
13 . N
- I 2008 36(1):19-21.
14 . M . : 2005: 15-40.
° 15 Best E X. An automated method for determining nitrate-N in soil ex—
tracts J . Queensland Agricultural Journal 1976 33:161465.
28 16 Crooke W M Simpson W. Determination of ammonium in Kjel-

dahl extracts of crops by an automated procedure J . Journal of
the Science of Food and Agriculture 1971 22:940.
o 17 . J. 2008 45(5):778-
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783. J ( )
18 M . 2003:192203. 2010 46( 6) :59-63.
19 24
I 2012 20(6) : 1039- I 2014 25
1043. (4):10134021.
20 25
I 2013 35(3) :77-84. D . : 2013.
21 26
J. 2012 51(6) :11024106. I 2010 47(2) :295302.
22 27 2
I 2012 29(7): 1028- I 2010 19(2) : 153459.
1032. 28
23 I 2011 19( 3) :420-424.
( 129 )
I 2005 16(7) : 12614264.
4  Shao R X XinLF Zheng HF etal. Changes in chloroplast ul-
trastructure in leaves of drought-stressed maize inbred lines J .
s ) Photosynthetica 2016 54( 1) : 74-80.
- 150 min PEG 5 I
J. 1994 36(2) :9398.
0 ~30 min 30 ~60 6 J.
min Co, . 2002 25(4) :1144.
7 M . 2006.
) 8
o 60 ~ 120 min I I
RuBP 1995 11( 1) : 82-86.
COZ 9 LiJZ Chen Y P Teng K Q et al. Rice leaf heterogeneity in
R chlorophyll fluorescence parameters under shortterm osmotic stress
J . Biol Plantarum 2015 59:187492.
10 Zhang H NiZ Chen Q et al. Proteomic responses of drought—
tolerant and drought-sensitive cotton varieties to drought stress
> 120 min J . Mol Genet Genomics 2016:1-1.
RuBP COZ 11 Earl H J. Stomatal and non-stomatal restrictions to carbon assimi—
lation in soybean ( Glycine max) lines differing in water use effi—
ciency J . Environ Exp Bot 2002 48( 3) :237-246.
12 Cornic G. Drought stress inhibits photosynthesis by decreasing
° stomatal aperture-not by affecting ATP synthesis J . Trends
Plant Sci 2000 5(5) : 187-88.
° 13 Parry M A ] Andralojc P J Khan S et al. Rubisco activity:
o effects of drought stress J . Ann Bot 2002 89(7) : 833-839.
14 Ramalho J C Zlatev Z S Leitdo A E et al. Moderate water
stress causes different stomatal and non-stomatal changes in the
photosynthetic functioning of Phaseolus vulgaris L. genotypes
1 TengKQ LiJZ LiuL etal. Exogenous ABA induces drought J . Plant Biol 2014 16(1) : 13346
tolerance in upland rice: the role of chloroplast and ABA biosyn— ) o
15 Campos H Trejo C Pena-Valdivia C B et al. Stomatal and non—

thesis—elated gene expression on photosystem II during PEG stress
J . Acta Physiol Plant 2014 36:2219-2227.
2 . CO,
I 1991 18(1):14.

stomatal limitations of bell pepper ( Capsicum annuum L.) plants
under water stress and re-watering: Delayed restoration of photosyn—

thesis during recovery J . Environ Exp Bot 2014 98:56-64.



