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PR A TR A 55 R e A TR A = I LIRS B2 A . (4) 78 1A TR MFAE I A RIHCR A28 1
HERRARY AR ELS; WifE 34FERH, A HFEPCR (Poa crymophila) IR (Puccinglia tenuiflora) BA#% A T B
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HeAEHEY G LSRR A PLA, BFREHRGE AR KA
HIR P E B Y A B E T % ( Eriophorum
vaginatum ) AJ LG IS B 2 5L, BRIy
REDA 609k A TREMR . W& T Btk
FIFTE N AR A , BOR B2 BRI 18
YIHR AR AT DA 3R SR . SRS TILA
R, AT DA RORMOR] H - 58 72/ N nT
PEAEPLRUNIRE . BHER . 215, HpEimie
HIERE A MLER B Y, A EA LA
FERE ) TSR S AT A S A L (Lipson et
a., 2001la; Nasholm et a., 2009). &MWL i a]
WA PLUA S YR AR Y 10%~100%, X 3
PR T ARSI AL ( Chapin et al., 1993;
Miller et al., 2002, 2003; Wang et al., 2012; Kielland,
1994; FCHS, 2014 ).

ZAE L ERFR I . R KIS B R AR
A2 At il XML T A X B 7 SR A A SR X T
JEME IR, RS YL R AR S fR ™ |
FEEN T M, SRR EE KSR i T,
TR AT 5 Y E E i (Le Baver et dl.,
2008; kA%, 2002) . HETTE “HigE RIRE
FUBHMOA R TR SRt TRITAM ST, B2
FRARE N T, 2E A T BiHE 1.67 x 10°hm?, 7EA T3
M A AR O RARARBHBCR i . AR
S BRAEIE 2 T T K S ARURIEST, (H
SRR BERR S AR AR A I R, 1807
il E ST R R A L T A MLA T I
FSERE AR, T HIEA RIS A ES AT
B RS R R IA G . L, AR L
il s R FE XN T AR S R M e, s
FERABHHOFE A FEXT G, 43904 75 148 TRl B4
TRMEFY (RESCHIX ) A RIS IS0
BRR S (WX ™mEEAF ) HF5EAS R )
P AN T B s A K 2 3R TEHL R Nl s
MUAEE Sh AR IE L AR R R AP 26 5 R
JiEZ [ A DG, S N T b ) AT 2k A R 3t
PSR
1 XX B ARHIEHER

AR B0 AIF 9 b, A5 15 7 T A R 1 3 M ) 4 L
B3 N B 15 1 48 R R PR A A R 4 ST R I
ARMEN I B KRR S . HigE RN R
ey, Hikbdb4h 35°00009”, 7<% 100°00'09”,
7 F [ L e b X, ¥4k 3 280 m, AR 4[4 K 1 429.8
mm, EH¥E 02 C, KT 0 CHIEshFR
1503.0 C, HHEARKFEHNIEIRE 1309.0 C,
TCAKTICFR, HuASFIH R 2R 3 B D) R
o, SRR TS 4 FIEE R0

KRS, Hikbdbss 34°00177~34°00125", %4
100°0026"~ 100°00'43", A—1l[a)/NG I, P340
& 3980 m. J& i R AT AR -2.6 C,
>0 CAEFHIR 914.3 °'C, HMRmtE] 2576.0 h, 4
oK B 513 mm., JC4E XTI R, R A K
110~130 d, JAA: R B 2R A R g 1L T ), 3k
BRI L o 3

2 MPERZE

2.1 BRI

i[RI AEACE KRR 7 v F 1 AF PR N T 5
FI 3 AR N TR H PR R T 9E . 1 4R AT
FH AL e 25 LR (Poa pratensiscv ), R
. (Elymusnutans) . HEE (Festuca sinensis)
FN41. 5 ¥ Onobrychis viciaefolia Scop )3 4 Fiic &,
PAFRSCIG/NX S 124> (4 Fx3 A EE ), FA/INX
MITHFCA 3 mx4 m,. 34F N T B AL 55 i 25
BOR ., B HPOR . BEER | W3 (Festuca
ryloviana) . RS 2T A | TEREPRE
TorE4EZ (Bromusinermis) FIZT T Bi4E O il it
BARRSLIG/NX AL 27 A (9 FIx3AEE ), AKX
AT 3 mx5 m,

FERIE M LI BRI & BEPE 1AF PR N T 501
A1 3 AFIRAE N TR HE PR A T 9E . 1 4F AT
T ALTE 2R R AOR | AR . P ARSE I
GRAE A TR, BRRSCIG/INX L 12 4> (4 FPx3
NEE), BA/NIEAN 3mx4m, 34RIEAN
TR R . B PRSI M
HAREE 4 FHCRIRAE N TR, SCge bk 3
ANEFUA 3 mx5 m AFRERBIEF TR . BT AT 36/ X
TERRAE 9 HIRXI#E], BE#E 5~10 cm,

22 EES5SH

AR ZE (69 A ) R/ INX 4 HIREHLIL
££ 3/ 0~10 M1 10~20 cm IRE ) +4% ( 5N 3.5
cm), [a]—/INX A — VR BER AR B H8R A 1A
K o RIS €43 0~10 F1 10~20 cm JZ2HUKZ) 30
g HRENE TR SRR, WAER RSN IS 2
mm 7 , F% H 8k FIAR R 5, FRE 20 g T 1EIA 100
mL 0.5 mol - L " K,SO, %k, #kv 1 h el il i
JE4R (15~20 um ) 198, IR EDZI7E NOVABO £2:
BOK AT E S iSRRI e e e
BAEMSEN G . NOVA ZZHUK /i
A TH SO B I R I 3 T AP SR
o HTIAMEA VLA S &5 T RIS A
LIS RS R Z
2.3 #Fit5o

FALH A AR, AR, v
EYER LA E N 3 EE A B AR ME, 18
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wt—IT 21 (ANOVA, LSD) BB Hfe&ib
PR 22 R R, DL B TE SPSS 19.0 4tk
PF L5

3 MRER

31 FEEIEATIEMTELIE. AIFERRM
AAMENEASESTNHS

[ 4 Rt 1 B8 AT B - S8 4 A5 A
RAE . TAMERA . TEHEAI RS ER T IE
W 1, B KZ 69, 1 N TR sk
BAEY /50N 13.97 mgkg™ (0~10 cm) Fl
1453 mg-kg" (10~20 cm ); +HERE SRR S
¥l 45.14 mgkgt (0~10 cm) il 47.28 mgkg™®
(10~20 cm ); 3 T A2 TR 43 80Ch 83.03
mg-kg™® (0~10 cm) F1 79.50 mg-kg™ ( 10~20 cm );
H IR WA RO 23.92 mgkg?
(0~10cm) F117.34 mgkg™ (10~20cm), Sk |-,
[Fil s S + P R A BHBCR S 147 DL A
JE, b 54%~59%; HK b AEEAHLA, A
22%~29%; AR, U 17%.

AN, [EE AR T R RS R SRR
KBIERBHIN L, 9 Ak, HIEmMEELE
6 HIMREWIm, MERKFERK W E TR, i
AV P B U ATV R LR AR T 00 R A 0
FETOA £ 041 (A = I NI = 705 [ = L7
A, HSA. MEEEA. TEEEILASEES
SV NTE N
32 RBIFEAIEMITELIR. AIAERRM
AMEENARSESTHE

B VAR N T P S A A
AAMERA, ARG RS ENE 2
AR 1 AR T S A O R Ok
6.34 mg-kg™( 0~10 cm ) 1 6.74 mg-kg™*( 10~20 cm );

HIER A AT R 80k 40.36 mgkgt (0~10
cm) 13522 mg-kg? (10~20 cm); T HEATVAE
RO 440k 81.60 mg-kg™( 0~10 cm Fl 71.71
mgkg™ (10~20 cm); +HEAEMEA HLECT-4 F
43%0k 34.91 mgkg™ (0~10 cm) 1 29.74 mg-kg™
(10~20cm). GMA I, SEy%IR AL S A - FhE R
ARBHRCRES 1A H LRSS B AR A LA
F, Gl 49%FN 43%; BEEASREEAL, U 8%,
AIRVE Y, il A LU T
PR RN, KRR TS E Bt T
A, RHAERBUMTEEAIA S EE ST
IR A

FAN, R LAEN T e S A e A
KEZRWEZ, 29 Arim. HIEMESEET7H
e, BEAERK KT B R, s
RERPTEMEAYVALE 7 A0 , Bl 28R
R [ PR ) - MR A . TR R Tk
ARG EAEERBUMZERBE, 8. 9 ABAR
RS RASTEEFARE,
33 [fE. RBEI1IEATEMS3FE ATEM T 15E
REENH

P8 H HHEAFE A ik, HRALIRIAE 14
3 AR N T B - HER A ISR, AIAME AR
AR S E, 450 0EE 3. 5 1AE AT
LA, PR ARABHCR AR 3R, HERASK
MR R AR R R, THEMSASE T
Rl 80%, HIREASA TR 67%, AIEMERA T
K 60%, (U PTPEAHLA T REA B2 k] U,
FARE N T B b - R AR 4 T B N TR A
FIXMELAF RS E R A

SRR AR B4R AT Bl 3 S S
A S AR A A LA S R A R R 4,

1 BEE1EAIEMTERSRA. BHEE. TAEER. TAEENERESFTIHE
Table1 seasona dynamics of soil NH,*-N, NOs-N, solubletotal N, soluble organic N content in Tongde artificial grasslands

il WA (mgkg™) WIS E)/(mg-kg™) w(rl AR (mgkg™) w(rT P EA HLR) (Mg kg™

0~10cm 10~20 cm 0~10cm 10~20 cm 0~10cm 10~20 cm 0~10cm 10~20cm
6 H 8.45(1.03) 7.78(0.73) 70.67(5.92) 53.72(5.37) 107.91(6.50) 84.46(8.16) 28.61(3.21) 22.60(2.68)
7H 12.03(2.68) 15.51(3.19) 37.97(7.74) 46.67(4.24) 67.21(9.29) 78.61(6.24) 17.23(5.78) 16.47(5.82)
8 H 15.83(2.01) 16.67(2.36) 40.56(2.62) 48.12(10.21) 72.55(8.81) 73.50(9.81) 16.28(6.08) 8.64(3.24)
9H 19.56(3.87) 18.16(2.46) 31.36(3.05) 40.62(5.08) 84.65(5.34) 81.42(6.26) 33.55.(3.08) 21.64(2.05)
FH 13.97 14.53 45.14 47.28 83.08 79.50 23.92 17.34
55 bR iR

F2 RE1FEAIEMTERSRA. BHEE. TALER. TRAEENERESFTIHE
Table2 seasona dynamics of soil NH,*-N, NOs-N, soluble total N, soluble organic N content in Guoluo artificial grassiands
i WA R (mgkg™) Wl R)/(mg-kg?) W B A (mgkg™) w(r VA HLA)/(mgkg ™)
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm

7H 2.20(0.45) 3.63(0.55) 47.40(5.30) 32.13(2.45) 106.83(7.71) 70.67(5.89) 57.23(7.23) 34.90(4.75)
8H 6.69(0.59) 7.02(0.77) 44.57(3.15) 47.52(2.91) 77.68(2.36) 83.39(5.93) 26.41(3.83) 28.86(4.77)
9 H 10.14(1.49) 9.58(1.37) 29.11(1.74) 26.02(1.85) 60.28(3.52) 61.07(4.22) 21.09(2.46) 25.47(3.05)
T 6.34 6.74 40.36 35.22 81.60 71.71 34.91 29.74

155 W o bRifiEiR
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Table3 The comparison of soil NH;*-N, NOs-N, soluble total N, soluble organic N content of one and three year’s artificial grasslandsin Tongde

By WA H)/(mg k) Wit H)/(mgkg™) WO PR (mgkg ™) O e Ts)
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm

14 15.83(2.01) 16.67(2.36) 40.56(2.62) 48.12(10.21) 72.55(8.81) 73.50(9.81) 16.28(6.08) 8.64(3.24)
34F 5.22(1.03) 6.50(0.97) 8.13(1.63) 9.43(3.51) 29.67(2.78) 24.44(4.44) 16.37(3.68) 10.28(5.53)

8 ARl ; 5= N AhnifER

R4 RB1EFMBEATEMTIERSRE. HEE. IRMAR, TAMANARSERER
Table4 The comparison of soil NH,*-N, NOs-N, solubletotal N, soluble organic N content of one and three year’s artificial grassiandsin Guoluo

HiHB W(EAR)(mgkg”) Wil )/ (makg?) WO P& )/ (mgkg™) WO FEA L)/ (mgkg™)
0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm 0~10 cm 10~20 cm

14 6.69(0.59) 7.02(0.77) 44.57(3.15) 47.52(2.91) 77.68(2.36) 83.39(5.93) 26.41(3.83) 28.86(4.77)
34F 10.87(2.37) 7.25(1.50) 24.63(3.62) 22.63(0.38) 63.75(3.75) 53.75(3.75) 24.25(9.75) 23.87(1.87)

8 ARl ; 5= N bRk

5 1 AFRRE N T A A, 34F)5 B S A S
HNFE T 50%, HAERTE M SA TR 20%, +
SR EEAIANA B2k, TUE
W, AT EHMBEE A KPR, HEh S
T, HMERE FHEARE . FI%S R,
ANTEMAK 34, FMEA T HEEE TR
TR . HRHE— e T BRI, +
BR R B 1 — 53R 34N
TR IR R, T R 3 A N TR Ay PR
WA KR
3.4 AEHEMEETEREZEMXER

1 AEFN 3 AFBASE A T 55 A [l e R 2xt + 48
RENEMEE RN 5. WNRSTTLUIFEH: 78 147
AT wH, WZERIOR, 08w Ffll s
N T i+ AR AR INEA BEES
fE 3N T ML, O BN RIHCR ) N T35 A+ 1
BEARADEELS (P>0.05) , MidHRaRHNE
BN TEMHIERZMS A RS T HAb
AT R, BEFMZNETE N TR 0%
PR = T HANRRE AN TR, i A
T M 3 T A LA T 2R R ORI
R ARN TR, WIHERT, PR RO ]

X R —E I, R AN RO
KRR TR —E 22 7
4 Tie55ER
41 TEWBREEHRE

TIPS REN FERNEAT ., 28, &
W2 JIRZRME . JUT AR kiR . SRR
REE, YR ZE TARBEEANA, NEtk
A HUEFN B3 A s R AT A LA
NBERAEY B IORI T, AEIAR R AR 4T
EE/NOTIAEA L ANIRE | 2R . 2%,
IR W F B RS . L, 7Rl
Pl R AR, — RS A HUAE 5 e
REM I (Joneseta., 2005) .

Lipson et al. (2001b) ZiiARPIAFAEERSE
Hh - B O A R S U 4 BUE 0.04~24
mg-kg™, i HIEFLIRUK TR SRR i R 15 158
mgkg™. Weintraub ( 2004 ) #F51 & JF /K SR H 148
Ve VR B A SRR R B, A T A4 2~-8
mg-kg™, M TEHLAY 0.5~1.1 mg-kg ™. #4855 2007 )
W7 T 2 e D b DOAS ) A 28 R e+ g rpon] i vk
AU IR o, A5RR, MYt
T R AR T A LT 2 T 4 R

#5 153 FEBATEMARBENEN LIERZHZM
Table5 Theeffect of different plant species on soil N content in one and three year's artificial grasslands

4 w(E A R)/(mgkg™) w(litiZs2)/(mgkg™) w(rl A PE AR/ (mgkg ™) w(rT A HLR) (Mg kg™
0~10cm 10~20cm 0~10cm 10~20cm 0~10cm 10~20cm 0~10cm 10~20 cm
AR 25 RBOR 15.83a 15.83a 31.42ab 51.08a 63.33b 68.33a 16.08ab 1.42a
LARZI 15.84a 17.50a 50.08a 45.00ab 82.50a 79.17a 22.50ab 16.67a
1 AR TR 16.81a 16.24a 45.70a 54.68a 68.00ab 81.67a 10.06ab 8.06a
MECRIRIEE 14.86a 17.10a 35.42ab 41.58ah 77.10ab 65.33a 16.58ab 9.15a
3 EA MR 6.25b 7.75b 14.00c 20.37bc 23.75¢ 22.50b 3.50b -5.63a
SEREW 3.50b 6.87b 15.75¢c 11.37c 47.50b 26.25b 28.25ab 8.00a
3 F AR 6.87b 6.00b 5.75d 12.00c 21.25¢ 26.25b 8.62b 8.25a
3 EPALEF 6.00b 9.50b 4.00d 5.62c 27.50c 21.25b 17.50ab 6.12a
KE-L KBS 2 4.25p 6.50b 5.12d 6.75¢ 26.25¢ 25.00b 16.87ab 11.75a
KE:- AR = 5.25b 4.25h 6.62d 5.87¢c 50.00b 23.75b 38.13a 13.62a
3 AL 7.00b 6.62b 6.25d 5.25¢ 25.00c 31.25b 11.75ab 19.37a
BETEE 1.62b 5.00b 8.12cd 5.87c 21.25¢ 17.50b 11.50ab 6.62a
3ELI R 6.25b 6.00b 7.50cd 11.75¢ 25.00c 26.25b 11.25ab 8.50a

Il — 31 KI5 B 2% 5 18 % (P<0.05)
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Wk 24.75. 39.10 1 41.80 mgkg™, 4345 Al i
VAR 51.25%, 68.28%FI1 68.57%, AMFFTLERE
B, (RIS S A AR AR S 1A 1R 2
AT R MO, 13.97 mgkgt, HIERAA
SER BRSO 45.14 mgkg?t, TIERTVATERHLA
Y BN 23.92 mgkg s SRISIER LR FE )
FFPRORAB RS 1ARRZ S Z Y a4
N 6.34 mgkg™t, TIERNAETI RSO 40.36
mgkg™, HHEAIETEA LA BRSO 34.91
mgkgt. HIHGERA, 53R LS, HHEnlE
PEA WU UEETE 0 e R IR 3 i B,
SENIF ST AR YR 3 R WA A3 A AT sk
BN o
42 BEANIEMATELHMEREMLETRIES
MRENT

T 224 (2010) 5T T AR B B AEBR Y
1 FE N T M 1 £ S B PR R A S A b
FRAE, S5, BHEFRLAEBR A N 8w AU
HACEET 9 FEBURHT PR, MRk 14
SRR T RO IR R A kA, H 5w
AP RIEAG, MEGEESF (2007 ) MITFSE4s 3R
B, 2 4F, 4 4 6 4F A\ T H0Hb - e sk Ui i oy
#5024 30.89. 18.29 A1 20.72 mg-kg ™. ABATIAH
M- 1 R G SRR B S5O\ T R A e
AR TEADG, BR T M 98 B HoE AR fE
J1. TKREAESE (2003) BTSRRI, FHFHEALEIE
FH A 25 2R G 1 R T AR UL I B 2 3 A
AP TR SEEONEESN, REMBEEL
WA o MRS IETE S S I ARRRE, TR
T i P EONE | e AR SR A Bt 1) i B A 9
WEBH, i AE v] A kb 78 X A W A R R At
92, RIEHREAMERE R, AR R TR S5
Ve, GRS, B2, AR
H I R FEN T ) R sh At R, 2
H A8 B A b 3 56 58T 5 vk A/ K O i i
FEMIE o AWFIELE R R, I RS PR AR AR
ALK 3R, HIHEPMEA SR NL 80%f,
BASE TR 67%f%, B A TR 60%f7,
AEEHEEAIA PR E . SHIBRWE 14
AT EMA R, 3 45 MRS & TR
50%, iR RA TREGE 20%, IS AR
AR MR AT AR L
43 SEHEMEVMTEREHARBENEEA
TEMZBIZRNETR

ITEEAE, U BMAE S RGO & A SR
G HLECE F7 SRR ER S T A2 )
Ko LRI E AT EA LA X e B R

GUREEERYY, EOATRIL, RIS HLA B
TEAE SRR B SE . 5 5 FE S ) () S0 5
TALRHY ) A R R A R AN
FIESAENRE)) LAFFE2ESR (Wangetd., 2012;
Xueta., 2004) , 1 HARAFHEYITE TR E WL
AKX, MRRARMEAR . SR MA LA
A CHERFRAZR ) W65 51k 25.4%,
25.1% 1 39.6%, T FH P w0 EL 1] A )
47.8%, 22.1%Fl1 30.2%, i SEET S H 5353 A
59.6%, 14.4%#1 26.1% (Wang et a., 2012) .
I, BB RGP Y AR TEAS BE L RR T iH
BRMESA, FRENESA . HESEERH L
— IR AT HLEGR AR

DL i FE R R B MK R S TR D R
B OAME . L JORERORR T, PORE
EAVY R = 1 S 0| i o B Y (B 5 v =
TRIEH A E 2L B RS R Ry
Jith, VAFPAE 2~3 4= i i, e A
WEALA, DR E 2N Z2 M 1A (B AR ELAE R AN
BIERRME. NHATRFREE A, [l ebsy
TAIESE R R N BRI 71 S RGP AL
WAL, T DA S5O T A LR IR 5]
SRR, AR YIFERZWISOEA . iHE R
28] AP E SRR . i H., XFhZefbiaE
IRPUR IS SHIYIAR AR R L5 . WARLS A H V)%
Fo Mo, fEHIRILR SFER A L EHEA TR
pad R, SIARA AR RSP R G E SRR
YRR, R e &R IR AL FE H AN RERS A
AL B E SRR SRR EAT4S H TR 2 E I,
T BB 1 78 IR R S 2 P 2 A B B i 1
K, MRS A= i drsidand . ik, 755
FERA AR L FE T, TR 07 35 HH 3 B 2 A 7S
IR SRR, Bl RS TR E A T R
W THECMREMAS, XA RKE . EER R
FE B RN AR AR R AR AR

S
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Dynamics of Soil Dissolved Organic Nitrogen and Inorganic Nitrogen Pool
in Alpine Artificial Grasslands
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Abstract: This research was carried on alpine artificial grasslands in Qinghai Province. The soil dissolved organic nitrogen, soil
inorganic nitrogen content and their season dynamics were analyzed, and the soil N-supplying capacity of different time was
determined. This study will lay the foundation for alpine artificial grassland plants to absorb soil nitrogen. The results showed, (1)
For dark chestnut soil of one year’s artificial grassiand in Tongde County, soil NOs'N was most dominant and account for 54%~59%
of the soil dissolved total nitrogen. The second was soil dissolved organic nitrogen and account for 22%~29%. The third is soil
NH,4"-N and only account for 17%. Soil NH,*-N content was increasing with growth season and up to maximum in September. Soil
NO3N was maximum in June and was decreasing with growth season. Soil dissolved total nitrogen and dissolved organic nitrogen
was higher in turning green period and withering period than in thriving period. (2) For degraded alpine meadow soil of one year's
artificial grassland in Guoluo County, soil NOs'N and dissolved organic nitrogen were dominant and account for 49% and 43% of the
soil dissolved total nitrogen respectively. soil NH,"-N only account for 8%. The season dynamics of soil NOsN and NH,*-N in
Guoluo County was similar with Tongde County. Soil dissolved total nitrogen and dissolved organic nitrogen was higher in July then
was decreasing with growth season. So the dissolved organic nitrogen was a important compoant in alpine meadow soil, and its
content was next to soil NOs N and far higher than NH,*-N. (3) Compared with one year’s artificial grassiand, soil available nitrogen
was falling rapidly in three year’s artificia grassland. Such as soil NOsN content decreased nearly 80%, soil NH,"-N decreased
nearly 67%. Only there was no significant decline for soil dissolved organic nitrogen content. So, The decline of soil available
nutrient was main reason for decline of artificial grassland productivity. (4) There was no significant difference for nitrogen content
of different type among one year’s artificia grasslands with different forages. But in three year’s artificial grassands, soil NOsN
contentseeded Poa crymophila and Puccinellia tenuiflora was significant higher than that seeded other forages, and soil dissolved
total nitrogen content seeded Puccinellia tenuiflora and Elymus sibiricus grasslands was significant higher than that seeded other
forages. Therefore, plant species seeded would impact on soil nitrogen and different forage had difference for soil nitrogen
requirement.
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