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1.1 HEREXER

TR DXL T N 52ty e 1 T L A R R R T S A
AR(N 44°40",E 121°31", 14k 214 m), J& F 4 K
Rl Pk 2 XU . — 4R 2R3 B L OB IRFE L AR R
6.6 C, 4 HMK% 2 882.7 h, LM 139 I, HEFZL
W RTD A8 F ™ A S R K i 382, 5 mm, K EEAR
WAE 7T~8 H LAY ZE L 1 957 mm, 5 XA R
3192°C, RHERAN NI+
1.2 HEHbR

TR AL E S FHL T 2016 4F 7 22 H R4
T A B = SR R RO 22,5 kg/hm?, B )
Jiti— R R — e (N18 % . P, 0,48 %) , il 8 kg/hm®,
2017 4Rt FH A B4 2 A I, B3R 4 4620 (N 16,
P,0; 15% . K, 0 15%), it &4t 525 kg/hm’, iR
WM AR & 300 keg/hm?®, &5 1 W] E i AR A&
75 kg/hm® 55 2 ORI F AL & 150 kg/hm® 5 3 Ik A1
G AT LIRS ORI A R A AN A
Mk & (Artemisia capillaries) . H ¥ (Glycyrrhiza
uralensis) I FTHE (Astragalus adsurgens) & fa
(Cleistogenes squarrosa ). Vb Z (Allium mongoli-
cum) Wk i (Ephedra sinica) . i B VK ¥ (Agropyron
cristatum ),
1.3 HHrERSIERE

2017 4F 9 J . JrJ2 R AR T8 S AL H A B A B A
L 0~100 em HHERE S, AL TR — B B
0°~4°, TER—HLX 5 43 H 3 2 10 mX 10 m
MIREHLVE S 3 AT A, T B 3 R b Ay 4 b ) ]
IR I LE TR B R ELAAR] . A5 BB 1 B
PLBCE S IR A 5 A BERER A E R Y5 8
(HA25 ecm)HL 0~10,10~20,20~30,30~40,40~
50,50 ~60,60~70,70~80,80~90,90~100 cm +
R TEAEH RS T AR W2 IR G 5 28 i ()
BURIAR Y R AR 45D 36 AW RHAS A [nl 25 9 3 SR XUT B

1.4 HmUZESDHR

i A R FH AR A 7 R I s A OB SR T 0.5
mol /L i FR U i 42 - B B BT L €1 0 7 5 08 R
il TR 9 41 - JCHE NG BE YR 5 5 A B e T i 4% R 41 4
A-F I F 5 4x R R T S B IR T O 5
SR A HCLO,-H, SO, -4 86 Pt He gk e
1.5 #iEae

AR A Excel 2013 % B 45 i I B % 2 i, H
SPSS 19. 0 G2 i+ A4 Duncan 2% § 48 17 2 5 L 4L
FIAR A 7 BT

2 FERE5HDH

2.1 “HETEREMIERYFIRESH

TSR TE R 0~100 em + 2 F IR A A
AR AR I 43 B R 60. 53,32, 30,89. 55 mg/ kg, 4
A S A B AN 62, 5596 . —6.57%.19. 68 % (F 1),

T B AR A T - SR AR AT O L O
SR 2 TR R R S I X TR TR 2 Al
AL, HIFE 10~20 em £ 2 H 3 KM Hp 10~
20 em + E AR a8 S 20~30.30~40,60~70
em HEREFEEF(P>0.05);10~20 ecm +EH A%
B A BB 5 20~30 em LR LB EXE F (P>
0.05), & F & FHAh % + )2 (P<C0.05);10~20 cm +
JE AU W T HAh & £ 2 (P<T0.05),7E 0~50
em A 4 2 H] SR ASCH T 4 B 2% S W (P<<0. 05) . 7E
50~100 cm £ 1 )2 0] JC i 3% 22 % (P>>0. 05) , Ji A %L
by~ S 90 A SRR SO B 3 BB R R T
BTG AE 0~10 em 4 J2 5t & 40 B i - HL 3 5
FH A4 )2 (P<C0. 05) . 4 R0k 5T it 43 5000 W 5 1
AR

55 D AR B M AE Ll T R AR T A R S0 A
Ji it A HUE 0~10 em + )2 10 35 A% T J A il L 19 0
—53.91% 7 H A + )22 ¥ 3 T AR B AR 60~
70 em 2N L H80E N 303, 47% (P<<0.05); +
A O B A BAE 0~10.30~40 em + 2 1 B E AR
TR A B AE 10~20,20~30 em + 2 B3 5 T
A= B (P<<0. 05) 5 e i 3 807 0~10 em £
J2 0 AR T IR A RO, B 6 O —50. 090, BR 40~50 cm
T JEAN A 1R 3 T A B (P<<0. 05) .
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Table 1 Soil available nutrient contents of 2-year-old alfalfa pasture

T2 WA/ (mg - kg™D) AR/ (mg - kg™D) B/ (mg - kg™

Jem TRSEREAE E N R R Wig/ v CEVEALES R R Wig/ Y CEVERILEE R R K/ %
0~10 43.81£2.29%B 95 0648.054 —53.91 35.34£1.37>B 42,13+1.034 —16.12  99.8640.08" 199.81+0.12*4 —50.09
10~20 78.1+8.59A 67.57+1. 26" 15.58  46.08+3.01*A 35,4243, 22> 30.07 136.47+4.65*  96.55+4, 67" 39. 86
20~30 74.5+1.53% 47,3340, 84<B 57.39  41.97410.07A 32,1542, 198 30.52 119.74+0.13" 76,5544, 71 49. 85
30~40 73.97411.44°A 44,47+5. 688 66.32 31.0641.03® 46,1648.83*4 —32.7 89.6840.379 59,9340, 044 48. 88
40~50 52.93+2,37%A  32,4345,199 63.21 28.2141.574 30,4842, 747 —7.43  60.6640.38%A 59,8640, 05 1.34
50~60 48,441,724 21,27+£1.198  127.59 29,3944, 044 36,0142, 47> —18.4 76,344, 54¢A 49.95+0. 048 58.59
60~70 75.8844.84*A 18,81+1.72 303.47  36.3543.56A 31,0640, 21 17.01  79.7840.15%4 49,9240, 028 59. 46
70~80 62.4+1,76" 16.56+1. 3B 276.81 24.1941.859  31.3143.7A —22.76  79.9140.05%  46.46+4.61P 61. 44
80~90 56.6844, 25" 16,240,738 249.88 23.0141.039%  31.7344,594 —27.48 79.89+0.04%" 49,9240, 05 60.17
90~100 38.58+0.639 12,6541, 14 205.06 27.46+4. 529 29, 3+1, 374 —6.3 66. 644, 72 49,9740, 028 39.83

B 60.53 37.24 62.55 32.30 34.58 —6.57 89. 55 74.82 19. 68

H RANE F R R AR 4 )2 2 8 22 5 B3 (P<<0. 05); Al 4T KRG TR 3R m B Rl B it 2 7] 22 5% 8 3% (P<<0. 05), [ Il

2.2 “RHETHEEHIESERNFENH
TS E TE L 0~100 em 2 5 HLEK .
AR A WEE 4> ) K 5. 387.,0. 586.,0. 602 g/kg. ¥ 5
A B O BGWE 4> W)k 48, 30% . 100. 81% . 40. 50%
(£2),

TR SEAE R  E PR A A A A
HOY Bt )2 T B I 0 o 2 TR TR A AR LR A
A MU 4 /R B B 10~20 em + 2 5. &
BEAE 80~90 cm )2 it it 43 B0 = » B /M 3 BLAE
0~10 em + )2, 10~20 cm + 2 + 54 HLAR . 4 2 R
ROABEE R T AL £ )2 (P<C0.05), 7F 80~90

em )R BIEABE R RS EES T 0~10 cm, 50~
60 cm + = (P<C0.05),

SRR B AR L E 0~10 em )2, TS S
A B - A HUR A A 2 W T a4 B0 AR T R AR
B (P<C0. 05) , B4 IE 43 51 — 66. 71% . —70. 81% .
—37.65% . £ 10~100 cm 4% 4 )2 A PLIK . =R
T AT RO B 3 T R AR R L E 70~80 em )2 AE
g5 R B W 43 1 Sy 318, 48 %4 ,568. 64% (P<C0. 05),
R R SR B 10~100 em £ )2 ¥ T EUAR
B, Horfr 40~100 em 4 2 8 3% & TR B, 90 ~
100 em + )2 384k 5 K . 14 i S 334. 85 % (P<C0. 05),

R2 “RELCHEEHIESEFIRESH

Table 2 Total soil nutrient contents of 2-year-old alfalfa pasture

+)z ALBR/ (g - kgD SR/ (g kgD &/ (g kgD

Jem TUSSEALEAE RO R R Halg/ % TISEAEEE R R Halg/ Y TINEAEEE R R R g/ %%
0~10 3.136-0.063" 9,41940.068*» —66.71 0.25340.065® 0.86840.021*% —70.84 0.476+0.097"® 0.76340.149°* —37.65
10~20 8.87840.049°* 6.357+0. 095" 39.66  0.9534+0.063* 0.61940.05"8 54,07  0.704740. 11427 0, 64840, 122204 8.57
20~30 6.83640.098" 4.834+0.007" 41.42  0.64740.026% 0.30540.121®  109.633 0.60440. 1034 0, 60140, 07427 0. 50
30~40 5.25540. 063" 3.952+0. 024 32.97  0.60940.015%A 0,23640.102°% 157.83  0.592+0.054°*4 0, 53140. 094 11,64
40~50 4.10240.028%A 3,145+0. 0958 30.43  0.58140.033%A 0, 22440, 08%® 159,84  0.54840.113%P4 0, 42440, 075" 29,23
50~60 4.81140.021% 2.688+0.075" 78.98  0.60640.01¢N 0,16240.0419% 274,20 0.478+0.054"* 0.32140.068%F 48,68
60~70 5.87940.028 1.756+0.183¢%  234.80 0.49340.149%A 0,155+0.019%  217.94  0.61440. 1127 0, 34840, 158 76. 22
70~80 6.54540.1674 1.56440.1362% 318.48 0.746+0.015"* 0.11240.007%  568.69 0.67140.096%A 0.27240.106%8  146. 44
80~90 5.11840.258%* 1.365+0.136MF 274,95  0.5467+0.016* 0.122+0.009%®  346.08 0.78340.155** 0.243+0.121¢B 221.71
90~100 3.31540. 056" 1,248+0.054"  165.63  0.437740.009°* 0.118+0. 005  270.97  0.5494+0.101*"4 0,126+0. 018 334.85
YI(E 5. 387 3.633 48. 300 0.586 0.292 100. 81 0. 60 0.428 40. 50
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2.3 “IRETEBEE T IERABRAFITEHE

TSR H A R 3 C/NON/P.C/P BEE T2
TSR 1S e o] i A8 AL R (3R 3) . C/NAE 0~10
em + 2B KM, B EF ST 30~60,70~80,90 ~
100 em £J2(P<C0.05), #£ 0~10,60~70 cm +JZ
C/N Z @ F Ji B 5 s, 308 2 5 23, 0224,
16. 307 0 HAS .3 (P=>0. 05) , HoAh % + Z BK F )
AL Ho 20~60 em £ )7 28 7 B 3 (P<<0. 05).,
N/P 7E 10~20 em + 2 H B KM, B & T 0~10,
60~70.80~100 cm £+ J2 (P<C0. 05) , fe/MA H BLAE

0~10 cm + 2. 7E£0~10 em +J2 N/P & ZE T )54
FM L, B S —55. 325 % (P<C0.05), fE 10~60.,70~
80 cm )= N/P # 8 F& T AR i, Hovp 50 ~60
em 2 AL KL B IE Ky 151, 94 % (P<<0. 05), C/P
ORI BAE 10~20 em + 2. B F & T 0~10,40~
50.80~100 cm +JZ(P<C0.05), Hr/MHHBAE 90~
100em H 2.5 10~30 em R X R B #H (P<
0.05), 7E 0~10 cm 1)z C/P W LT J5i A4 Hodth , 3
W& Ky —45.94%,10~20,70~80 ecm + 2 i & & T
A M R 3 ) R 27,51 % ,46. 37 % (P<<0. 05)

®3 “REVEBEEMHTEALFITERHME
Table 3  Soil stoichiometric characteristics of 2-year-old alfalfa pasture

+ 2 C/N N/P C/P

Jem RSB E AR FUERO O WE/ Y% CRREEAEEN RN WIE/Y CIREE N BUER BE/ X%
0~10 13.354+3.87* 10.856+0.179*A 23.02 0.52740.033%® 1.1840.216°4 —55.33 6.936+1.691B 12,83+2.483*A —45,94
10~20  9.3497£0. 567 10, 32940, 689°*  —9.49 1.38240.174*A  0.98140. 1458 40.86 12.984+2.281*A  10.182+1. 9898 27.51
20~30 10. 69640, 28775 19, 12148, 584 —44, 06 1.09440. 1712A 0, 48940, 1498 123.84 11,7442, 1244 8.13941. 0942 44. 24
30~40  8.637%0. 314" 21.124+10. 627 —59. 12 1. 03440, 0684 0, 42440, 1248 143.78  8.955+0. 91224 7,692+ 1. 437%A 16. 42
40~50  7.085%+0.453" 16.508+7.012*4 —57.08 1. 140, 1992beA 0.52840. 19" 108.18  7.875+1,92bA 7.65441, 428 2.88
50~60  7.93840.1b%  17.665+4. 2684 —55.07 1.2940. 18 0.5124-0. 1228 151.94  10. 2241, 2962A 8. 72341, 6844 17.17
60~70 13.205+4,326*" 11.354+0.219**  16.31 0.79440. 16644 0, 64140, 45724 23.92  9.95+2, 062A 7.19245, 0134 38.35
70~80  8.77140.05"  14,137+2.05* —37.96 1. 1440, 20224 0.52240. 293" 118.42 10.01141. 8292 6, 8442, 8868 46. 37
80~90  9.396-+0. 749 11, 128+0. 28**  —15.56 0.72640. 1459 0, 74940, 499" —3.04  6.919+1. 924<A 8.21745.284  —15.79
90~100 7.59140.031" 10.71640.751*4 —29.16 0.83740.191>dA 0, 52640, 188" 57.87  6.295+1.4214A 5. 70542, 3224 10. 34

HE 9.602 14. 294 —32.823 0.992 0. 66 51. 37 9.189 8. 317 10. 47

2.4 XU W R RCR B 2 BT 6 SRR B SRR R 2 A

AR B 3 RS A R A TR O B A G
AN S 5 SR RS AR O B R IR A G (P <20, 05)
(RO, BRICZAN. AP R 0 R R A R

X (P<0.01), C/N5 C/PHELMARE(P>
0.05),5 N/P EM B FHAMAKL(P<0.01), N/P 5
C/PEM I EIEME(P<0.01).,C/N5 4 i & 4>

R4 IEFHRIBEUFTELNEXESH

Table 4 Correlation analysis of soil nutrients and soil stoichiometric ratio

ﬁmﬁ% %ﬁ., %@?, ﬁm@ﬁ ﬁﬁ@? ﬁiﬁ%‘# C/N C/P N/P
By E Buinsrg Fwsardt BEOE BREAH FaEaR

A LR T 1 434X 1

R 0.907"" 1

ENUiNg e 0. 742 0.745"" 1

B A 85 1 43 B 0.934 0.854"" 0.742"" 1

A R 0T 1 43 0. 368 0.177 0.173 0.311" 1

T S B 0.861 0.742%* 0.588"* 0.805"" 0.449"" 1

C/N —0.175  —0.515" —0.270" —0.198 0.176 —0.156 1

Cc/P 0.563" 0.441" —0.037 0.502 0.296" 0. 489" 0.052 1

N/P 0.585" 0.729" 0.168 0.546" 0. 055 0.460""  —0.539"  0.770" 1

T % "FRIR B FH A I (P<C0.05) 5 » " FRIR M 2 FH 6 (P<<0. 0D
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B B A 6 (P<<0.05), 52 i A 52 5
FHAME(P<C0.0D) ., C/P 54 %05 &/ 5 B 3%
A S& (P<C0. 05) 545 MLAK . 4 2 B0 0 L 70380 4 o
BB BB IE A S (P<<0.01), N/P 54 HLk.
AR IR R 3 AR O A B R R 3 IE A G (P <Z
0.01),

3 iFig

SRy o R 3 RO F R R K Y ) A
R o AWPFEAEREZYIEALE A5 G 0~100 cm L3
il 2R SRR A LR L 4 R Al IO R RO D AR
Ay B B fm 62, 55% ., 19. 68%., 48. 3%, 100. 81% .
40.50 %0 3% 5 Fi AWF 58— 20, BI D RE 5876 B 7E 1T 55
Moy v R A T AR N DR AR A
WABRGERKRHASREG ., FRITRERSFEH
b IR TR A BT A RS g F 5 2
B AR 2 (0~20 cm) 1 e300 5T i+ HE B B T+ 41
JoT 5t 23 B AR AR B . AS I Yt A5 0 R AL Y 2
SR B0 SR A A - ST S A RO A
ALK AR AR P EE 0~10 em 121 B %
F J5 A 55 H. B i 4 5 A 53, 9120, 16. 12%,
50.09% .66. 76 % .70. 81%.37. 65% , X FEJEJF A
2 B AR TN AR S D Al R AR B
FAE R HERZ AT RUE W 4l R A A IS S Y R
JE T 8 L R 2 57 0 B oy B . AR A
e b — 75 T DRI M B L I A A I B A L A
D SR S R R BUAR AR A LY B Ak O3 i
PO 5 — Ty R AR S A KT AR R+
B0y ALAF IR R BT e . AR R BAE 10~
100 em & 2 b, 5200 1 45 B b 1 38 57 ) B ) R
(BRA R 8 T IR A b, 0l 82 b LAF JR A
T = N A B R e it 2R )22 Bl A ) R A S LA Do
N R e =7/ B i aR =1 13 W e o= 3 U 1
AP - MR R A R IR S L A B RS 4 R LA
Ve fige SUBURLER U 2 1) R ARE S L v 1 4
HAT B8 AR V8 AT a8 i AL 2= BE RS i T R 2
T TR . R R TR LA UK R i %
B Sy, KO Y H A B T Y —
P RGBT M R A TR AR ZE A L i T
E SRy R 2 038 . R AR R R AR
o 2 A AE TR AR B0 SO RO i AR R i KR A

BLER 15 Ak 33 A R T 3 Gl W 1 T 3l B 37 W o
(5 A% AR HE T 3543 AR

Ak A T bR A i R T R S
C/N J2 1398 o 5 i USRS b o 0 Ho25 52 ) 3] 58 b ik
FAEIRT B W A i T BN T I R C/N Sl 2507
I L AE XS A AL e Ak s A A1, 24 C/N N T 25 I AL
WAL Ty RET AR TR R AR S R N i L
e AL RXE R BB ) SRR S A E L i+
BAIBA BT IME S . AU R
Hi 4 C/N Ny 7.085~13. 354, ¥{8 Jy 9. 602, /)
F o [ Bl £ 48 (12, 30) 4Bkt b - 58 (12, 30) . Bk
B 4 (11, 80) S A ER AR AR HHE (12, 40P, 3
B 8 S0 00 A R AR ) 08 C/N il - 3 A BIL ST
3 Fif S AR A AR A AR L A A 2 R RE
ISR T R AR TR B e B X 8 C
NGz, 138 C/P #ik 2 LI TR
TLRE ) 1 B A8 AR 0 2 A B G A Wk R A ALY
T R P sl A B B rp W ST PO W O Y — R 4R
PRV BAIR C/P A 5 A W A LT 4 fife 3k 72 o
(3% 43 R AR HE - v A AL PO It T AR RS
R, W EIEE TE 13 C/P ol 6. 295~12. 984,
YME S 9. 189, izt A% T v [ fili b + 38 (52. 70) , A2 Bk
il 1, 398 (72, 00) | 42 3K F b 1 458 (64. 30) M 2 IR ARAR
FHE(BL 90T R B AE R AL B 15 B M A ) o 1
AL FEZ P A BRI AT e v/, Lo P R
B A R . AR L C/P i8], C L Pl
Bz . N/P A FAE N Z &M HER It T
B 3% 0 BRI A B . o N/P<<10 Ml N/P>20 fE
RV R A T 2 A W T 2 B AR AR . AR
GUH IR E S b4 )2 1 N/P S 0. 527 ~
1. 29, 315 Ny 0. 992 AR T v [ Bfi 3t 4% (3. 9) . 2 BR Bk
M35, 9) e BRE M 58 (5. 6) M4 Bk AR MK 1
(6.6 BARAY N/P BLH] 30 N = A A4
NZFNFEW, AP 1 CONVP TR 6= R
HK/NGFE R C>N>P, HHErh SR o€ 5 &
ST L A O 8 L U AL i 2 O R
(5 M A K . ARBFSE o 4 C/NUN/P 5 2R
R B K Sk BB (— 0. 515°7,0. 729°), C/P
55 LR B A D6 M 5 (0. 563°7) . H I AT HI A BF 5
X+ C/NUN/P F 22 8 T + 50 4 AU & 3 %0
C/P Z 45T A MR BT i 73 30 e 1T CON i 45
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TR
4 Zig

(D) 5 A6 E fe 5 ol B B 4% 0~100 em +
TN NV & I S IR N o N Y T DT )

(2) 2L B A5 R AR T 0~10 em 354y
RGBT 10~100 em £ 4 )2 H 54 B8 4
B BRA )

(3) IR E a7 dh 158 C/N.C/P.N/P 1.
HME S 54 9. 602,0.992.9. 189, C NP L E W=
FRE N C>N>P,

(D) 32 /R 3 800 C/NUN/P (1 520 fe K
A AL o1 8 B C/P Y B2 I Kk
S % 30k
(1] FERULE . E A . 5% . BRI S RGBSR

SZIMI. dbnt . E Aol B Mt . 2002,
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Study on soil nutrients and stoichiometry of 2nd year

alfalfa pasture in Horqin sandy land

ZHAO Li-xing' , WANG Lin'?,LI Tian-qi' ,GAO Kai'*?

(1. College o f Agronomy , Inner Mongolia University for Nationalities , Tongliao 028042 ,China; 2. Inner

Mongolia Engineering Research Center for Forage Crop , Tongliao 028042 ,China;3. College o f

Pratacultural Science ,Gansu Agricultural University ,Lanzhou 730070 ,China)

Abstract: The soil nutrient content and stoichiometry characteristics of 2nd year alfalfa(Medicago sativa)

pasture in Horgin sandy land were studied by using the natural grassland as the control. Soil samples in 0~100

cm soil layer were collected to measure the soil AN,AP,AK,SOC,TN and TP contents and calculate the C,N
and P stoichiometry. The result showed that the ranges of soil AN, AP, AK,SOC, TN,and TP contents were
38.58~78.1 mg/kg,23.01~46.08 mg/kg,60.66~119. 74 mg/kg,3. 136~8. 878 g/kg,0. 253~0. 953 g/kg and
0.476~0. 783 g/kg respectively. And their average values increased by 62.55%, —6.57%,19. 68%,48. 3%,
100. 805% and 40. 503% compared to the natural grassland respectively. The contents of soil AN, AP, AK,
SOC.TN and TP in 0~10 cm layer reduced by 53.91%,16.12%,50. 09%,66. 76 %,70. 806 % and 37.653% ;1In

10~100 cm layer, the soil nutrient contents (except AP) increased; The soil C/N,C/P and N/P were lower,

with average values of 9. 602,0. 992,and 9. 189, respectively,and the deficiency ranking of C,N and P was C>N

>P;Soil C/N and N/P were mainly controlled by soil total nitrogen content and C/P was mainly controlled by

soil organic carbon content.

Key words: Horqin sandy land;2nd year alfalfa pasture;soil nutrients;stoichiometric characteristics



