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ETEEY KU E I AEMERERTER
EETEHTEBUERS

SRS, BAR T, @E, AT, BANET sk, DI, s
il

%él
(1. HRSERMEARE, H18 P57 8100163 2. PHILAMPBNE ek el 5 b r 2,
BEPS  JRBH 712100 )

W OE: R EED R ROR A S AE T T AR R, REHTURLAT DAL 5 DX P AR A A il A R
X AR PR DX [l 3 e R b R 5 XD SR LI 2 il ik, U O e 80 XA 2SR R AR BRI I . g
5l AR E 4 SKFE, A58 0:10 (0m’m®, Sy) . 1.5:10 (0.03m”m*, S;) . 3:10 (0.06 m"/m*, S,) .
4.5:10 (0.09 m/m’, S;), WOk A HUILHE FH &8 4 A KF, 43010 0 kg/m® (M) . 1.2 kg/m® (M) | 2.4 kg/m’
(M,) . 3.6 kg/m’ (M), FARSESPRAHUACFIPILALESE 16 ANEFE ., AAHTA RIRCEAL R 50/ X 43 A v
A SERGTG R, AFFRLRARM]: (1) MS, AL B R Pt H e KAkt . BERKE . BESLBEE 52 MgS, 4t
HOOXIE) 3.9, 41 A8 A%, HIRATANLL MS, AR 42.8%; M,S, AbEE N + et K ik it . BEAL
BRLBE 73S L S, ALBE R 70.6% Fil 75.0%, BAERRKEIE M S, AbHEAY 2.2 %, (2) Bt 2 K 2 5 ik A HLARAY

LY USEN

RESE o Pl 1 e R 20 B i S B pH, ML S, ARFR R R ek AHLETS R MS, 4B

2.0, 1.9 F1 1.9 4%, M,S, AbFE AR & e MS, A FHY 3.1 f%. M, S, b3 T it + 3 4 A & &t L M,S, kb3
B EHRR 64.3%, (3) P50 A SENREGETE PR/ BIAE M, S, MLS, AFR T B 8. (4) HIEe%R. BELBE .,
B R IS IR SN K . BHORE, 0T XOFH TR R I LR A U S AR ZERCNE M, S, b3
RORIAE, B X TCR - Fk R T M,S, A BSCRE T

KHW: AKHEYX; BACAYUL; FARE; HImibves; mstE

PR IRAETR I P RE IR S Hy rh L B
ARHLE XBER GE IR 3344, JERTIE R, Hukb
HRERZARIR LK, BRI, IREBTT Rk
JRA s FETH N T AL, T DOKIR SR . L
HORES . A SR T RE TS 2,
I, JHRAMS XA SR S LE R, RTARRE
DR B S FAR RS F R E A — i 7
FER XN TAEBORAERI, RFE R . WAl f B o
i, AMRIER g AR, BIRE 3 ~ 54F)E
MR SR R, MR RGO DA KR 8

KRB 2022-05-30; FAB®: 2022-07-31

ESWE: PR BORFERHE T R H (F [2021]TG01 5 ) ;
T2 T UM B K W AR ORI (2021001 ) 5 =5
ARV IR T (D18013) 5 HiARHE A AL H A “=
VLA SR S AT AL

fEHE® A kB35 (1998-), WiEmsd, EEMFT XAERE
HEARBIFE . E-mail: 1249212374@qq.com,,

BIFAEE: 240K, E-mail: xilai-li@163.com,

NS FTABESE KB, B Ah B i FE A XA
e st Rt S, HAARE, & R IR IR A,
AR AT R ke B S SR T
i, 7E0 KAEAIRE P IR Z . AYUER A
KA A I ), X B - S B SRR
TS EAEEENH, TENSET XMRE L
R EEATR, AT, O A HUIE 3 BA SRS
OO gz eqd e s LY R A L
FE R0 A TR R, ARG R G M X
F B AR ANTORLA DU HEA T I 10 BRI
SRR X R SR R R R S, R
EREBS 5 LIRS eSS, AT e
X o B P bR, EARZERZIE R, AR
FAD, RBRE KAEFESIRET - 42°C, MEHR
SR SR AR S0°C, XL G
FRURZE, M HLAOREIE 1 ~ 345450, AT seBlit
BT ~ 6 4FEARL, FHRIUEDRRNGRY, TR
WA TABE KTk, Ao, EARZEA ST a5
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Y Sk IR G, A T A KA R £
2o RBRCANUEE 2 B AE R, JFEhl g
I TR, ACREDS 2 AT AR B A KIS IR
R, BEERFARFERBBILBA Y. gL +
FARIE + BURA PG o2 i e EA, O AR IR
O I ARSI A B . NI, AITTOE R A
KA HUACS A AN RIS T 2l R - B e
BEHETER 225, R AR ERRA LIS EARZEH]
i, O SR AR BRI S LR SR o

1 #REFZE

1.1 SR

AREE X AR % L g RERE L, TR P
B SRREE, IX Adb S5 AR L E A AR
ferde, MBI L iFE EOKIR R IR . B X Ah
Tk R FE AT, RRIER, BRIRZEAR, Uk
NS, 10 H BBUAE 4 oMK, 8T8
o R KRl R A . DX AT 34 H BRI 45 2164.9 h,
AR A -42C, HBMKAE N -35.6C, &
IR N 19.8C, AE R KSR 100 d, F
P 2.9 mis, 4FF B[ K B 477.1 mm, &
KEZETEI A, BMEZETE IS, F
¥ 2% K i oA 1049.9 mm, A VR 3 56 BT BB 3 Hb A
M7 T 99° 7' 45.94" E, 38° 6’ 52.16" N, ik
4061 m, R 28°, FHAEHLAL T 99° 7" 3" E,
3827 32" N, 4% 3991 m,

1.2 R SR A B

M FE (N 2.1%, P,0,04%, 4 WL )% 15.8% )
5 e b E 4 4 KE, 43318 0010 (0 mYm’,
S,). 1.5:10 (0.03 m/m*, S,). 3:10 (0.06 m/m’,
S,). 45:10 (0.09 m’/m*, S;), JHZMAFEH
BREEBE L, BRAILE (ALK = 45%,
N+P,0s+K,0 = 5% ) Jifi iR E 4 KV, 510
0(My). 12 (M), 24 (M,). 3.6 kg/m* (M,),
TR A HUIE S 2RSS P4 & 48 16 AR EE (MS,.
MoS,. MoS,. MySy. M,S,. M,S,. M,S,. M,S;.
M,Sy. M,S,. M,S,. M,S;. M,S,. M,S,. M,S,.
M:S; ), BAMEHIES 3k, DX 20 m® (K
5m, Tidm)

S HREHE 134 224 ke 2 051 ke, A
BT 62.5 ghke. pH 7.32, S 1842 2.04 gke.
2% 0.60 o/kg . AHLIT 80.70 g/kg. pH 8.06,

2021 4E 6 A 5 H, 3 5IHET-Hb 5397 Hb i 1,
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FIRIZHLKE R F S em B A B, TE BUE EE R
25 em 482, JFEBE 30 m 224 B HEK I F
HK RS, RN Z B SRR i
Je B SR B SR AR S A 50% 18T JURE AT BL
HETA, FHIZ AL, BB SN T 5 8 e AN
WOREAALIE 53 IR 2T, BTSRRI T 19 509% kL
AHUIEHEA S R - HEFT T, R 225 kg/hm® [ H
145 B O FEREBE IR ( Elymus nutans ) . 75 1673 H
FBR (Poa crymophila cv. Qinghai ) | [ E/NEHK
% (Puccinellia tenuiflora cv. Qinghai ) . 75 i EFE
3 ( Festuca sinensis cv. Qinghai ) . 7 1 5 Hi . #HOK
( Poa Pratensis cv. Qinghai ) #1225 kg/hm® #5054 Fi AR
( BF4r= 35%, N 18%, P,0s12%, K,05% ) 182,
i3 N AR O R T, SR AU T
O FEM A RO, B TCYi 4 (20 g/m’ ),

xR 1 FELEHERER

JURLAT HILAE o
TR
e A B MR
(kefm’) it L RLH \ .
(m’/m*) (kg/m*)
MgS, 0 0:10 0 0
M,S, 0 1.5:10 0.03 15
MS, 0 3:10 0.06 30
MS, 0 45:10 0.09 45
M, S, 1.2 0:10 0 0
M,S, 12 1.5:10 0.03 15
M,;S, 1.2 3:10 0.06 30
M, S, 12 45:10 0.09 45
M,S, 24 0:10 0 0
M,S, 24 15:10 0.03 15
M,S, 24 3:10 0.06 30
M,S, 2.4 4.5:10 0.09 45
M,S, 3.6 0:10 0 0
M,S, 3.6 1.5:10 0.03 15
M,S, 3.6 3:10 0.06 30
M,S, 3.6 45:10 0.09 45

1.3 M H8hs 7k
1.3.1  RAEEIE 5]

2021 4E 8 H 15 H, FIH A SHBES:, SREHS
/N0 ~ 20 em BIERESL, KUTBRES S i,
A 2R o R TR AR bR . R ER T AE A/ INX R

S

(T
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FE, I
1.32  MEFEHR

4 18 pH ] PHS-25 g B 1H 0 2, /K bR
1:2.5, 4G AL F 5ok % R B 420 fk ik DU
SE P IR A. AR AR SR LeTE
S F S E SEAL B AA3 GESEF s AT 2. +
BN oRFkE., BEROKE. BEILEEH
FRIIEINGE 0 TSR P E S IR A B Y 10
Jride, S BERERERE G MR 3,5- A IOK IR
e, SRS PR P e I 5 L kil R
o, BERERGIEPELL 24 h )5 1 g TR A Y 2
TEBER, REEETELL 24 h 5 1 g T3 b NH-N
()2 i B
14 BRGSO

IV Excel 2010 FEATEEEE I . Origin 2021 58
HAERE . SPSS 26.0 5E MGt i43#T . Canoco 5.0 47
TUAT T 2K Three—way ANOVA K6 56 55067 75 HL
FIEL . 2R R A X A R - R A SR T
PR, - One—way ANOVA #7475 2243 7,
iz H1 LSD i3 ik T 2 & ik

2 ER5H0H

2.1 BURCA UL S B e BC it A LA X % £
AL S S T A
R2HVRER, WINFARIERT LA, &

KFFAKE ., BE R KR B FLBR R A e
(P<0.01) 5 3RES FH 22 B AR A HLIE
B2 AR R IR B R KRR
W3 (P<0.05), d BB =F M 26 b 5 BURA L
U P18 T A 3 7 4 O P O ) SR it . 3% 3 4%
SR, b 53 M A SR S TG AS [ S Ak 2
WA, SPHb -8 Kk E . BERKE. £
BB B & & T Y (P<0.05), TR ERE
TP (P<0.05). 7EFHb, MS, AbF T+ E
/N, AHEE MS, 2B, 5 EE AR 42.8% (P<0.05) ;
M,S, AbHE R R KR KR . B RKE . BAL
BREESI R, A3 MS, AbFAY 3.9, 4.1 F1 1.8 4%,
FEAFALBHECHEALBE T, ey i+ e AR b3
FlA 12 ~ 1.6 glem’, MS, ZbF R i KFsK &, B
TRk, BESLBRESRR, 0l MS, 22 &
70.6%. 124.1% F175.0%, {HZESAREE (P>0.05),
BARKTE, 1 IDXOF Ml - S B T BA S 4T I
R A LIRS 2 M 2 X B A X - S B
PEBT I %, Hh L MS, A HIRCR fefd:, St 1
SEYIBRE R BARTE A AL R R AR AR, H3E
AT MS, B N CE R . SR T e FE R fa) 45
AE HiRREKE M, MS, 4 H T i
AR | TR IR R K S A SO B
W I EAAEAE2E R

x2 AERFREZEERAMNTEBEEEFEEEENRMm

=17 S G M SxG SxM GxM SxGxM
A o NS i NS o * NS
B RHF K o NS o NS * g NS
EERK A *x NS o NS NS * NS
BELBE o NS i NS NS NS NS
Ko NS NS o NS * NS NS
B NS * o NS s NS *
AL o NS o NS NS NS NS
THER NS L o NS NS NS s
EET NS NS NS NS * NS NS
AR NS NS NS NS NS NS NS
pH st NS st NS ot NS NS
Hﬁzpﬁ@ Kk * Kk NS Kk Kk NS
FENHG NS NS o NS NS NS NS

TE: SAERBIE, 6 REWRAVUL, MARFHIE, = FREMEE (P<0.01), *FRZEREE (P<0.05), NSFKRLEBFELES (P>0.05).
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R3 FAEBHENESFNEAE TAET XEELENLEWIEER

s

K ( g/cm3 )

RAFKE (gke)

TEALBE (%)

TRk (gkg)

- Yty T Yty - Wt - Yty
MgS, 1.4+0.labc 1.4+0.1a 278.6 +70.4¢ 2324+ 15.1a 34.4 +43ef 22.0+2.8a 247.9 + 58.2be 146.6 + 10.5a
MS, 1.2 +0.lbcde 1.4+0.2a 420.8 £ 89.2bc 233.0+71.2a 475+6.3bede  21.7+1.3a 394.3 + 87.0be 148.6 + 30.4a
M,S, 1.0 £0.1ef 1.2+0.1a 549.7+1599bc  364.3+93.7a 52.0 + 6.0ab 359+ 10.8a 512.7+145.0bc  305.8 £ 122.2a
MS; 1.1 £0.0cdef 1.4+0.2a 453.7 +21.8bc 279.2 +83.7a 45.7+6.0bedef  33.6 +8.4a 413.0 + 68.6hc 2452 +923a
M;S, 1.3+0.2abed 1.6+0.1a 311.5+85.6bc 226.1+1.2a 36.9 +9.5def 27.9 +6.0a 274.3 £ 83.4be 171.4 £ 45.5a
M,S, 1.1 +0.1cdef 1.3+0.0a 479.4 +139.5bc¢ 2843 +7.7a 48.7 + 6.6bcd 33.6 +4.6a 455.9 £ 149.8bc  239.0 +30.4a
M;S, 1.0 +0.1lef 1.6 £0.2a 5103 +145.5bc  202.7+97.4a 45.6 £9.9bcdef  262+7.7a 4532+ 174.1bc  167.2+80.7a
M,S; 1.0+ 0.1def  1.4+0.0a 5244 +161.9bc 3014 +28.1a 49.8 +8.5abed 334 +5.1a 484.8 £152.9bc  233.5+30.4a
M,S, 1.6 £0.1a 1.5+0.0a 218.0 = 18.5¢ 228.7+41.8a 335+ 1.0f 235+1.2a 205.2 + 15.4¢ 151.3 £ 14.3a
M,S, 1.0+ 0.1ef 1.3+0.4a 504.4 £105.4bc  370.8 +298.0a 45.0 + 7.4bcdef  34.4 +17.9a 450.7 £ 119.6bc  325.0 £296.1a
M,S, 1.0£0.0def 1.2+0.1a 468.6 + 86.3bc 346.6 +70.0a 452 £ 6.6bcdef  38.2+7.0a 426.4 + 92.0bc 297.7+72.7a
M,S; 0.9 +0.1ef 1.4+0.1a 649.5 + 153.3b 251.6 +64.7a 50.8 +4.8abc 30.8 +2.6a 572.8 £1299be  212.1 +36.6a
M,S, 1.4+0.1abc  1.5+0.0a 292.6 + 50.6¢ 220.2+12.0a 38.7+3.6bcdef  27.7+6.5a 276.7 £ 51.4bc 180.0 +40.7a
M;S, 1.5+ 0.0ab 1.5+0.1a 266.9 +25.9¢ 2559 +559a 374 +4.6cdef  32.7+8.1a 245.3 +35.0be 219.6 + 71.6a
M,S, 0.8 = 0.5f 1.2+0.1a  1086.7 £ 717.3a 396.6 + 108.2a 62.6 +20.8a 385+11.0a  1023.0 £699.8a 328.5+ 141.5a
M;S, 1.0 = 0.0ef 1.3+0.2a 527.0 + 14.6bc 295.3 +120.9a 52.0+1.3ab 35.1+10.7a 506.1 = 15.1be 270.4 £ 135.1a
FYE 1.1+02B 1.4+02A  471.4+262.2A 280.6 + 101.7B 45.4+10.0A 30.9 = 8.6B 4339 +251.6A  227.6+106.3B

T ARVNGFREZRORE A R B 22 5 83 (P<0.05) , ARIKE FRER RS 22 57 B3 (P<0.05),

2.2 PRI LIRS SRS ECR T AR B X R +
iRy S el

2R BN, BWIMFEHEX EIELEH, &
W, A ML, H A A S B KopH R i B
(P<0.01); s iR A AILAE X 1 198 4 0 % 2 5
M 3 (P<0.05), XFAS & A & & % ik 3%
(P<0.01); ANFEIEET AP & & pH 2 5%
W2 (P<0.01), 3 ih +5EH WL & & & pH 2
Em TR EARZE SRR BEAE X B AR
S A SRR % (P<0.05), X +IEeus
X pH 52 W 3% (P<0.01); AEYE T, [FH
B I U A AR AN S A 2 X E RN S A B
Wi A 3 (P<0.01 ), XF 4 38 4l & & 5 W B 3%
(P<0.05), ULHIZINENRZS S5 & s 570 0 &
WSS, &1 AR 2 5N, 1R,
WA AUIEHEH H—a i, BEFEAESE e, +
AR, 2. AP S 8K pH S RN
P MS, b HER LA e SRR R, 0
S MS, AL HLE 2.1 F1 1.8 55 MS; AL BT + 58 HL
— 132 —

J B B MS, A0 B AY 2.1 1755 MLS, 4b 3R+ 3 4%
SRAMMS A ERKR, 7002 MS, b3 1 3.1
174 1% M,S, &b B/ 4 38 pH 35 3] B¢ K{E,
MS, 4b BE 55 10.8%; A 7] Jifi 2 A 38R+ 38 A7 4 B
GRIEAL T 145 ~ 28.7 metkg, [HAALIHE] 2 5
ANEFE (P>0.05), EHHIX, MS, kBT + 44
AT ERE, & MS B 1.6£%5; MS, 4b R
ARG RERK, & MS, LHAY 26 15%; M,S, kb3
N 41 pH W TR 3.9% (P<0.05 ), ARl jifi A b
PR FIEAHE S E 05 ~ 1.0 okg. AP & &
5 159.6 ~ 249.7 ofkg. HAR TN 0.4 ~ 3.0 mg/
kg, AR RN 142 ~ 30.6 mg/kg, 4 Fl3E505
BIAE M,S,. M,S,. MS; Al M,S, b B R fc R, (H &
AP ZF AR E (P>0.05), BEKRE, 0
DX b DX 38+ B8 5% B 5 AE MS, A0 BT A X8R
L WX RO E MLS, AR B R A e, H
M,S, Fl M,S, ZbHE HIE 2R . LA S &S
FE AR AL Y, B S RANETE
R,

S
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14
[TMgSo [IM,S; EEIMgS,; [ TMgS3
M, So My s M S, ] My S5
1.2¢ M8 [CIM,S, M8, [T M;S;3

SREE (gkg)
AiEE (gkg)

350,
A

300|
2, 250 E"
) g
< 200 -
: :
)
i 150 =
= P
£ 100 E

50

0
P Wi
B 1 ARFHREVNESEREASTAEBFXLELIENTIESR. &6, AVRMNRESREE
T ARVNG FREERFE I EARRA I 222 5% (P<0.05), NRKEFHFE RS E R B3 (P<0.05), FFE.

30, 60

25 50
<20 < 40
k] B
1 15 18 30
41 <
ij@g 10 E 20

5 10

0 0

10,

cabaagdlaa ababa?,cﬁgiﬂ a

M8 IS, EEEIMoS: [ IMgss
My s My s M S, M85
EEM,S, [TIM,S, M, [IM,S;
M58 EIMSS [0M5S, [TIM5S;

Pl Yot
2 AEBHENBSFEREASTARY EEELTEMTIFHSR. AR EN pH
— 133 —
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2.3 PR HLIE S SR AR Rl R B X TR+
T ) - SR 1 5

T2 45 RN, WSINURA HLAEXT S RmE P
ML (P<005), BRI e il i 1
ML E (P<005), Y 5FEMREEMACHAE M
KNS FEARZER S AR SRS PRS2
W3 (P<001), B 3458 ER, AL P
T ERREEEYE R 05 ~ 30 mg/ (g d), REBEEGTEIE
H 153 ~ 300mg/ (g-d), [F]EF3H b A 15 JIK i 7%
F04 ~34mg/ (g-d), FEMEEIEYER 119 ~ 453
me/ (g« d), b HEIREHE LS THh (P<0.05),
FEFHBIX, M,S; AP F ek S s B oK, &
MoS, AEFRI 7.4 15, [RIAS M,S, A0 B pEAR S M i
AR, & MS, A FR(K) 2.8 £, (H OGS M 7E &

4.0r

3.5¢

abg|

3.0

abc abe

25F abed!

bed|

2.0

1.5¢

==
D—‘—<Q-

JIREEHEE [mg/ (g - d) ]

1.0r ¢

0.5

0.0

FH Wi

e

b B E] 25 SR B3 (P>0.05), FEMEHL X, M.S, &b
PR - B8 R g 6 M Ak B B K, S MS, Zb PR Y 5.9
5, M, S; AT RERERGE MEIR B, J& M,S, 2b
5.6 fifo 22 Z55FRM, URINFEATEAH LA i
A HUAEXT X - e BRA I3 S g 1 4 AR o5 4
PSR B TR 2 K, BRI I AR A L
WOk AP AR T % L HEEN, BRE,
M, S, Kb 2 i - A R RO e, MS; 4b
PR e b - SR S MR B, HLMLS, Bl M,S,
A BT - S IR it R R BTG 5 R B AR R TE R )
RS AR T PR IR O B R AR
TN HL R HLAE B ELA ol AR
2.4 AT S EHEMEZ B E R

Bl 4 850 R, S — 75l 55 7 stk

60
a [ IMoSo [IMoS1 Mo, [ 1MgS3
50 a M So My S M8, M85
= M, S [IM, S M, [ M85
- . a M8, M3, M8, [TM5S3
e 401 2 I
E 30} o]
fesal a
% a2 abed
'E{ 20 a al abcd
&
10+ d
. i

FH Wi

B3 ARBHEVESFREAS TREY XTE L EHN T IRREEEEIEEE

NH,*~N

0.8

RDA2 (36.87% )

RDAT (32.45% )

B4 AEIHEIEAMET T HRB LR SEEE SR RDA TR
T Sk LA AR S T A B AL B RIS R A
T KA L FORRRG VAR, A 2 Wik AL (R e
PP F A R, Urease [CFMRAE . Invertas fUFRTEMA . MWC {UEREK
Fikht, CWCARRBER K. CPUERBEALBUE . BDURAR,
NO;-N UK R NH, -NAURESR . INAGREA., PR S
. AP ARFATRE . OM ARFA P,

— 134 —

W H 32.45% F136.87%, tiEAR. BESLEE.
B RS DI G, =B B BTRkR 43
KF 22.6%. 7.0% FM129% (% 4), A ZHEN
FLE S RS PR OGP 7, AN
BERUKE ., RRFokE., AmE. AU, 26,
THAR S pH X T IERHEPETC 520 (P>0.05 ),

®4 TEBAMRMEEERERE

(T

Y G (%) F P
o) 22.6 275 0.002
EETLRE 7.0 9.3 0.002
FASA 29 4.0 0.026
EERKE 0.8 1.1 0.292
AR 0.6 0.9 0.412
e 0.5 0.6 0.502
KRR 1.2 1.6 0.238
HAA 0.6 0.9 0.444
EERIN 0.2 0.3 0.73
pH 0.1 0.2 0.83
A 0.3 0.3 0.69
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3 it

3.0 M ORLA HLIE LB A T X % -
g LS B IR (1 50

AWGERIN, 7E07 L PR IX, B 2 AR
MR 2 5 OB HLIE BCHE AL P1 T L3 B AL
. RORHEKE . BAEUKER NI, AEEH
RARG, 17 B U AT ALAE SoF - Sy 380 R 5 M S
E, X RITINEREA PR A DUIE X5 X 5
Y B SR B B T R A, R R T R R T LA
R R A BIL I 75 2 125 B K P B R A 5
D7 PR A 2R ZE W 2 AR AR S e
B HUIE B AR 1 S PR BRI A, DTt 4358
AW, TIEARARAFN, 1 S i
SMASENGE, LB, K P RE Y
s 0 TEHORE M X, AR FIECHE AL PR LA
Frokdt ok BEILBRE RA TR &
5 EANY, AT RE B X 4 B K 4 R
e R O BRI, 7 i L T A ke R
h, ROIREARZEMRIN, S8 1L e ) 4R
B PR,
32 SR HUIRFIEAR S A L X e % L T
LA R I 5

ARG A - F S, e LR AR
IR R SE R, s A R . o, A
SETE R — RSy A WL AL LS B 3 1 4
IR LA R, PR, AR A AL
PrpbG T A IR R T R SRS, O
B D2 S R R, (8 SR A HLAC T LA i - e
S ARG N o, M ESEAMAS A SRR
R, RS R B, R PR 13 R4 T
SR, XA BT X AR, 0 b e
BRAT, FARINEEMIRE ., R P Rk
W, TP AERETEERELA. A
Mo, HES YRR, MRS
TR, AW, A S MU e TR
BEES. WERSDIBIREN, SRR
AR AR . AR, B AR AR
Srtrim, AHOTRE AN . 2. ARA
Erit, WRBERA R AT BB, AT
RER, (TR, 3 RENSO I T e
R AR AR, BAR. MAASELER
B, R AR S A AT g 25 5 5 2R A I

FERE . BT R SR IR A G . AHLIEH Y
AHLT S R P+ R e e L BGR B, BT
VAR ROWAEAS AL PR SR AW . € pH 7E45 0
HNEAR BN A M IS, i Al BEJe N4 - 284 By I 55
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Analysis of soil physicochemical properties based on combined application of granular organic fertilizer and sheep
board manure in alpine mining areas

ZHANG Yu-fang', LI Xi-lai'", JIN Li-qun', GAO Zhi-xiang', MA Xiao-wen', ZHANG Yu-long', MA Rui-ming',
KOU Jian-cun® (1. College of Agriculture and Animal Husbandry, Qinghai University, Xining Qinghai 810016;
2. College of Grassland Agriculture, Northwest Agriculture and Forestry University, Xianyang Shaanxi 712100 )

Abstract: In order to solve the problems of revegetation degradation and soil fertility decline, granular organic fertilizer
and sheep board manure in pastoral areas were selected as experimental materials for improving soil in Muli mining area of
Qinghai, and a two-factor random block control experiment was conducted at slope and flat plots to provide theoretical basis
for ecological recovery in alpine mining area. A total of sixteen treatments combined with sheep board manure and granular
organic fertilizer were set up, including four levels of the ratio of sheep board manure and mine muck, which were 0 : 10
(0 m’m’, S,), 1.5:10 (0.03 m’m*, S,), 3:10 (0.06 m”/m’>, S,), 45:10 (0.09 mm’, S,), and four levels of
granular organic fertilizer application, which were 0 kg/m* (M), 1.2 kg/m* (M, ), 2.4 kg/m* (M, ), 3.6 kg/m” (M) .
The results showed that: (1) The maximum soil water holding capacity, capillary water holding capacity and capillary
porosity of the flat plot under M,S, treatment were 3.9, 4.1 and 1.8 times higher than those under MS, treatment, and the
soil bulk density reduced by 42.8% compared with that of M;S, treatment. The maximum soil water holding capacity and
capillary porosity of the slope plot under M;S, were 70.6% and 75.0% higher than those of MS, treatment, and the capillary
water holding capacity was 2.2 times higher than that of MS, treatment. (2 ) The single application of sheep board manure and
its combined application with granular organic fertilizer increased the soil nutrient content and soil pH in the flat plot. The contents
of total nitrogen, total phosphorus and organic matter in flat plot under M,S; treatment were 2.0, 1.9 and 1.9 times that of MS,
treatment, respectively. The content of ammonium nitrogen under M,S, treatment was 3.1 times that of M,S, treatment. Soil total
nitrogen in the slope plot significantly increased by 64.3% under M,S, compared with MS, treatment. (3 ) Soil urease activity in the
flat and plot land significantly increased under M,S; and M,S; treatments. (4 ) Soil total nitrogen, capillary porosity and ammonium
nitrogen were the driving factors affecting soil enzyme activities. On the whole, the treatment effect of granular organic fertilizer
combined with sheep board manure M,S; is the best for the reconstructed soil without guest soil in the flat plot of mining area, and
M,S, is the best for the reconstructed soil without guest soil in the slope plot of mining area.

Key words: Muli mining area; granular organic fertilizer; sheep board manure; soil physical and chemical properties; enzyme activity
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