55 35 45 3 1] FEHEXRLHFR Vol.35 No.3
2017 4 05 H Agricultural Research in the Arid Areas May 2017

X ZE 475 :1000-7601(2017)03-0272-06 doi: 10.7606/]. issn. 1000-7601.2017.03.42

SIIERTHFBAAFRAN T ER =SSR I

FUHE,EXLRE) R, AmE %k '
(LA R 2Bl 2 B /B A 25 R SR 0 T L0 5/ SR b 3 0l T RS & SR ST rhuls
/HNBEEO TR %, Hlr 220 7300705
2. IR EZEF HARO R 22 BE, HlF 22 7300205 3. ERNFE B PG AL R S A AT BT, I PE T 810008)

W OE:UZIRRURXEEREGER R mEEGER R gREL R AT EH 4 H LR A F X
HHARME,ART AR LHAA T AN LIE LA ARA HAA HAAANALER LA, & R KW .4 F A
AAREENEELEHLTHEBRAT, £0~10ecm LB, T HARSARALELA LU NEM AT ER
kE B EHEEGER KK, 5 EEGEEAL, B EEEGER O~ 10m LEAAMARAASELI B
K7 52.4%#176.2% , T 10~40 cm L EW 2 A ARELGEN AL, W ELELZIEAMHS AL ENARLE
Rt — S FN HEAXHELIEFRNAUNHSEANE, BRUFHO0~10 cm L EWEA T 0w A A4 KK, B /A
ATHHEYEHO0~10cm LEHAZAAEWEEMNK, M 10~20cmF120~40em L EWHALAEWE S, AX
BANALEZEAZRTEH,40~60cm £ 2 X AR BK, Bk, B fm A TSNS S0 A A5 1383w olox
TH, FARBEETELAEEO~40em FEMNLIEY, L ELHNALEGHA LKA A AANE, xF HIETH
AREFILAWFHRGERARNME T PEERENT TR,

KB THAR TR EEE LA IEARA I EEA I EHAA

hESHES: SI153 XHGES: A

Effect of land use patterns on soil nitrogen characteristics in
Three-river Headwater Area

LI Ya-juan', Wang Ya-ya?, CAO Guang-min’, LONG Rui-jun*, YAO Tuo'
(1. College of Patacultural Science, Gansu Agricultural University; Key Laboratory of Grassland Ecosystem ,
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2. College of Pastoral Agriculture Science and Technology , Lanzhou University , Lanzhou, Gansu Province 730020, China;
3. Northwest Plateau Institution of Biology, Chinese Academy of Sciences , Xining, Qinhai Province 810008, China)

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 characteristics. 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 O ~ 10 cm 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 ¢m soil depth
for the degraded alpine meadow steppe decreased 52.4% and 76.2% respectively, but those in 10 ~ 40 cm soil in-
creased 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 ni-
trogen in 0 ~ 10 em soil depth decreasing. Both degradation and artificial planting caused nitrate nitrogen decreased in 0
~ 10 cm soil depth, but increased in 10 ~ 20 cm and 20 ~ 40 c¢m soil depth, and there was no significant difference be-
tween the two soil depth, while soil nitrate nitrogen decreased in 40 ~ 60 cm soil depth. There were no significant differ-

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

in 0 ~ 40 em 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 nitrogen;

soil nitrate nitrogen
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Table 1 Grassland situation of the different land use patterns in Qumalai county
AT PR A7 T AR
Land use patters Geographic coordinates Altitude/m Grassland condition
R £ 34°08'N, 95°51'E, 4884 £ AT CBORBEAR, REE LA/ B SR AR 5P UL AN
Al ';rmeadow - 34°08'N, 95°50'E 4886 KRB MY G LR RAOR B R
pine meacow steppe 34°08'N, 95°50'E 4888 XA AN E, M 80% .

B e 9 ) i 34°08'N, 95°50'E. 4270 Jab R ) 5 1) U AR, BRI T IR AL R VD M, B A
Degraded alpine 34°08'N, 95°50'E 272 YA REH BRI SRR AT 5 L
meadow steppe 34°08'N, 95°50'E, 4270 RS OUUHNNE AR R R 20% o
SBAL e 34°49'N, 95°0'E 4322 R LARCLAR Sy, 2 ARG, A 8RR A S/ i 2 R

De aded'jl‘ine oo 34°49'N, 95°0'E 4326 JB IS A A4S HETE KB TR, s

& piie steppe 34°49'N, 95°0'E. 4314 B 10% , 31 90% ~ 95% .
AT 34°08'N, 95°48'F 4270 AN TR AT O B IR A B, 2002 47 A T A B 0 RN T
Artificial eonsaland 34°08'N, 95°48'E 4276 T, O HR AL, R R R ML < 30% , B 45
Tt grassian 34°08'N, 95%48'E 4274 em, MBI 24 65%
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10 ~ 20 em A1 20 ~ 40 em + )2 HHEA A E T 0 ~
10em +2, 27 EBFH(P<0.05), LHAEBLRFE

Fefa) B A 7 RIS ™ E,0 ~ 10 em +)2
HRR WAL, AN 14.9 mg-kg™ ", i 10 ~ 20 cm
120 ~ 40 em +)Z2H153 55535 121.0 mg-kg™ ' F184.5
mg- kg1,
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Table 2 Soil total N and available N content of

different land use patterns

FIHH +2 +HEAR TR
Land use Soil depth Soil total N Soil available N
patterns /cm /(g-kg™h) /(mg-kg™")

0~10 0.21+£0.01bB  62.7+3.9bA

1 FE ) 5 10~20  0.3120.02bA  61.7+5.2bA
Alpine meadow

steppe 20 ~ 40 0.21+£0.03dC  34.3+3.5cB

40 ~ 60 0.12+0.01aC  28.5=3.0bB

o 0~10 0.10£0.01cC  14.9+3.1dD

SEVIASES

) g 10~20 0.48£0.02aA 121.0= 10.1aA

Degraded alpine 20 ~ 40 0.45+£0.02aB  84.5+4.0aB
meadow steppe

40 ~ 60 0.11£0.02aC  65.2+4.7aC

0~10 0.19+0.01bB  30.1+2.5cB

SCH A 10~20  0.1520.01cC  43.7+4.6cA
Degraded alpine

steppe 20 ~ 40 0.23+0.0lcA  19.6=2.3dC

40 ~ 60 0.16+0.01aC  14.0% 1.8cC

0~10 0.63+£0.03aA  94.7+8.0aA

AT iy 10 ~ 20 0.40+£0.03aB  74.0+6.3bB

Artificial grassland 20 ~ 40 0.22+£0.01bC  58.8+2.8bC
40 ~ 60 0.17+0.01aC  29.4+3.1bD

T R PR I+ ARiE2E s /NG TR R R AR
WA A ZE 2R RH (P <0.05), KE FREA R # 3= A1 7 1
R AR L= 2 0 22 5 2. (P <0.05) ; R 1Al

Notes: The data represent mean + standard deviation. Different small
letters indicate significant difference at the 0.05 level among different 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. the same

as below.
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Fig.1 Effect of different land use patterns on soil NH;* — N content
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Fig.2 Effect of different land use patterns on soil NO; = — N content

I 1L 2 ORRVNG PR R AR R 7 S ] 22 57 B
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Note: The data represent mean + standard deviation. Different small
letters indicate significant difference at the 0.05 level among different 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.
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Table 3 Soil total inorganic N and its proportion under different land use patterns
. 0~10 cm 10 ~ 20 cm 20 ~ 40 cm 40 ~ 60 cm
RN : ‘ : :
Land use ROVRERE | MURGE o0 EMREE . BHRRER o
patterns . Tola.l Percentage . Tola'l Percentage . Tota'l Percentage . Tola.l Percentage
inorganic N inorganic N inorganic N inorganic N
[EJ%%?@%JE 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
1@1{@%?@?[‘% 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
JE_ﬂC,ﬁJZ'lﬁJE 4.7+0.2cB 15.7 6.0+0.2cA 13.8 6.3+0.3cA 31.9 3.1+0.1C 2.4
Degraded alpine steppe
}\Iﬁii& 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
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