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Impact of Different Grazing Systems on Soil Environment in the Ecotone of
Grassland and Farmland to the East Yellow River of Ningxia Region
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(1. Institute of Desert Management , Ningzxia Academy of Agriculture and Forestry Sciences, Yinchuan,
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Abstract; The study was conducted for different grazing systems in the ecotone of grassland and farmland in
Ningxia sandy lands. Results indicated that soil moisture was higher in the 6th rotational grazing area and
lower under the conditions of continuous grazing and enclosing. The varieties of it with seasons and rainfall
amount under different grazing systems had the same trends. Soil bulk densities under enclosing and under 6,
4, and 2 areas rotational grazing were 6%, 7.77%, 1.96%, and 1. 43% lower than that of continuous graz-
ing, respectively, and soil porosities, 7. 38%, 4.67%, 3.79%, and 4. 72%, respectively. The contents of
soil organic matter, total nitrogen, total phosphorus, and total potassium presented their maximums under
free grazing, but the differences among the grazing systems tested were not notable. It was also showed that
soil rapidly available potassium under the 6 areas rotational grazing was higher, and under continuous grazing
was lower than the others,
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TRRMNTFTERWBE W EL DS MENE F17
BFH, 27 RBHERFEHR. L4 37704 —
38°10', & #£2 106°30'—107°47', BFEL RV HT
% FEKX10.9 km, Y ELHEEBPREHEH
AEE ., BAMBARAMK BIREE 1380 ~
1600 m Z [, FEFHKERHK 7.7C,1 A EHYKBAH
—8.9C,7 A SR 22.5C, BN BEHMBEKIE
4B 38.1CHI—29.6C,=>0CHE K3 430.3C,
Z10CHEBN 2949C;FEH BuFH 2 857.9 h, HER
F65%, FREKBI/DF 300 mm, FEREN
21318 mm,SELHEH 162 d £ 4, HMRB KEEHS
. RSB EBER, o LA KE L Y
T EFERYE TR TR,

2 HEHERAE

AR RABMNAEEMHE SR, EER
AREEH BB, ABRXKWESEHRA 4 00 hm?,
410 ME, B ERN 40 hm’ ,7E 1. 33 hm’ /%
MRKEET BT 2 KEK.4 KBHM 6 X8
B3 AL, Fe DL B B BOR A F A X R, B
MEBREE 2K AL KS FEEKEH.E
BErRKE . BARE.EEARE . EFEELRE. L
MESE HKEN 2R KA ERBE . EBH.
AR pH % 5 X A R BB T 8 L
ek FHEAT S # .

2.1 HMEkEONE

F & E ™ # it 48 7 544X TDR(Time domain
reflectometry) WE , EW LW + S /KE. 7E 2006
E£5—10 A, BAFHME—K, W& HEHR 0—100
cm, 435 0—20 cm;20—40 cm;40—60 cm;60—80
cm;80—100 cm X 5 MR,

2.2 tiRmEMENE

BREFRANE ERAEFARENOED, B+
BT R R IR E - L WEEVLEUE , B B R
0—10 cm;10—20 ¢m;20—30 cm;30—40 cm;4 M2
K WRINEHE AR TEMBAKENE 8K E T
B Al L RAE . EEARE.QARE.ESH
F. I RERBEFHME,

2.3 TILFEERHNE
EEAARREMEN, RA LSS KSR
FRE A 10 4, #, 0—10 cm; 10—20 cm; 20—30
cm;30—40 cm;4 PMRREBE . BLEE 10 MEEH
TRARHERE. BEBRRTEHRAR, BE
it 0.25 cm MITE, AW EHER (D £ N KWRE.
YLERE N 3% (Kjeldahl); (2) KB BB E .
NaOH /K#ftk; (3) H¥ P B 0.5 M NaHCO,
BERE—EEM LA WHHEMK K IN NHAC 8
R—KIERERE; (5 AU -BREEHER.
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3.1 AAMBARTLMEAROTL

ETEETRERR KARMEYERE. . SHH
ERM—-AEERNET RREESRESEH S
BEREEETE Y, ELRERRE 020 cm LRI K
B 6 KAHOM 2 KB, B AURFIHE 13
EKBEEEFE 20 cm U T WS ARI ¢ K&
BRI 6 XA BORE, B BRI FRIE(E .

+REKBMATUERAY L EEKBRZHET
BHEMBEHRKA.ZES AUITEFL—FMKHH
B, MAKERE,5—7 AMESEN LAEYE
KBARIEA, T H B B JLP B e A 18 1 A K
BAETME,7E6 ARa LM KRKD TRIE, &
7T—9 BN H Y A K B R, T O A R R
ERRTN LB, BRBYNEKR XD T Bk
BHBEBRLIMASO TR AR LS KRE
$ 7. RAFEBRBHFRT WA KRN H BT
TOEAYBKRE T LES KR 4 REKA 6 X
BB, HEM 2 KBRS, SREE RN
MaKBRMmME RN 6 RhaKkBE®, &K
ORI 3 1 K B R LR 2).
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3.2 FEHEAAMNBEDELINSE FLBRE .

ENEER

TR YRR L RFPK RO EREER, +
REARE . EEAREMEEELARESARBT
BAKRFFKEHMBELYBER. L WESE HKE
IRBTEHMOBRKEHR L REBSHS . (D
ARBMBFTAT L WEEA 010 cm KL 6 KEBH
MHEEREARXM 2 XBBER;I0cm BETFTU4K
BEMBERME, AHHHBER. () LRIARE
ELHMO—10em BU 6 KEBHBR .4« KRKMB
HEBRE: 0 cm UTUHEM 4 XEERH, B
HBBERK. 3) EEAREELTO0—10 cm 2L

6 REMBA, U4 KEBBM; LW 10 cm BLITF 4
REHEH,6 RBME. (4) FEFAME 0—10 cm
U EFRME, AHBRABE.10 cm UTHERSS, U
CREBABEHBBRME. 5) LRBESHELR
0—10cm I HM 6 KEWHER 4 XEHA A B
BEE: TR0 em UTUSEFRE 4 KEBERK.

MO—40cm £ WEAME . HF .6 XRH 4K
BEM XA ELEHBRN T REETRT
6%,7.77%,1.96%,1.43% ., HE KM L4 X®
B2 XEBB AL E BB BTLRENMT
7.38%,4.67%,3.79%,4.72% ., #H&F.6 K¥H .4
KEHMm2XER TN LI RETALR
MY 3.19%,3.77%,1. 21%,4. 41%. HEF.6
R .4 XBHM 2 XBHTHIHLE B BB L0
EETABEMM T 43.54%,13. 09%, 26. 35%,
8.18%. HH .6 REHM 2 KRB FIH B K
MBS T 18.67%,3.11%,7.79%, 1 4
K55 BEET 5.09%, HE.6 REBDH K
BB L WA RKEE MM T 0.25%,1. 442, T
4 REHM2 XTI HLAHRBTRET 6.29%,
4.07% (& D,

AT A E B HE M KRR BT
THROAFE M T RO BILRE . EELBREL
KA MRk 88 1, 3 BB R X 50 B a0 38 n 1+ 3
KB REH BT BYE.
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KB +EEE/m @Ea/ TfEkE/ BERAKER/ FEEAR BEAR BEiN: HIES
cm mm % B/% B/% B/ % /%
30—10 1.43 1.88 27.67 5.58 39. 66 45.24 43. 35
10—20 1.37 2.97 31. 22 8.33 42. 84 51.16 48. 20
HAE 20—30 1.45 5.70 29.19 6.63 42,41 49. 05 43. 34
B 1.42 3.52 29. 36 6. 85 41. 64 48.48 44.96
0—10 1.65 6.52 25.43 4.66 41.99 46. 65 40.13
i S S
FHE 1. 49 6.44 28.48 5.15 42.13 47,28 40. 84
0—10 1.71 3.99 20.72 4.59 35.43 40.01 36. 42
10—20 1.35 12. 66 32.38 8.75 43.75 52.51 39. 85
L RRY 20—30 1.38 16. 44 31.41 4.73 43.33 48. 06 31.62
EiE 1.48 10. 90 28.17 6.02 40. 84 46. 86 35.96
0—10 1. 30 6.24 34.25 4.80 44. 60 49. 40 43.16
10—20 1. 41 8.80 30. 68 4.59 43. 33 47.92 39.11
6 KRB 20—30 1. 46 9.52 25.75 6.77 37.69 44. 46 34.94
¥y{E 1.39 8.19 30.23 5.39 41. 87 47.26 39. 07
0—10 1.54 4. 30 25.13 3.25 38. 60 41.84 37.55
10—20 1.57 7.59 25.04 2.89 39.12 42.02 34.43
B B 20—30 1.43 9. 86 30. 29 8.22 43.33 51. 56 41, 69
{8 1.51 7.25 26. 82 4.79 40, 35 45. 14 37.89
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3.3 FRARBFAMTNASHEM

TRFAREVERETRLROYREER, +
RSB REREMEYNERRERREY,
BRI L WA RAEFBLAERE F1, R W L 5%
SrEE B, TR A LR AR AW E B, X E L
BB K E KRR LA RGBS, 3R L M Bk
gl

MR ZAUEH L RAENAXREELRER,
BRKEERHLUAHBBATABRR  HK K2 KR
HOHEBBTRARE: LRLE. 2% . 2HERR
BHLE BB ER,.6 RRBRK, HEARBK
FHAZAMERABE T RERRELRRELUA

PR B, B A 2 TR B A 18 0 R ) e R
MEBEREM,ZE 20—40 cm + 2L 6 K WER,
HEMBHMBBE: T EERRELRERE 0—
20em LA 6 X3S HF 4 REEBHR, B h HBHRIK.
X200 em UTUEHBBE®H .2 REHAM4 K
BB LIRERH SR LD 6 REHBE, B
BORCRAR . BT LA B B st R R A A O At 1
FOF—ENEW, LR E BB L RERE 0—
10em WERBHE, XABEHTFAHBHENHER
bRl FEANEICETIRE: E =ML RS EOE T
HERTHEAHEEE. BHMELEEENMMA
AR L RO F B ETFE.

%2 FRABEAXNLINARSHOER

2 %/ HHER £ 5/ 2 B/ & |/ bt & W BB/ B/
B LIEE pHMH . o . ~ - - -t .
(gekg') (gekg™) (gokg™') (goekg™) (gokg™) (mg+kg ') (mgkg ') (mg-kg™ ")

0—20 8. 41 0.35 6.53 0. 50 0.26 18. 90 24. 00 1.16 62
20—40 8.18 0.48 7.88 0.62 0.28 19. 60 32.00 1.20 53

B
40—60  8.22 0. 44 9.24 0. 62 0.32 19. 00 24, 00 1.49 55
S| 8.27 0.42 7.88 0.58 0. 28 19.16 26. 67 1.28 56
0—20 8.57 0. 30 3.38 0.28 0.22 20. 60 16. 00 1.54 104
. 20—40  8.37 0. 39 4,95 0.41 0. 24 18. 50 16. 00 0.69 64

£

40—60  8.55 0. 30 3.38 0. 24 0.23 17. 80 16. 00 1.16 58
¥ iy 8.50 0.33 3.91 0.31 0.23 18. 97 16, 00 1.13 75
0—20 8. 47 0. 30 4.28 0. 36 0. 24 19. 70 20. 00 1.39 94
20—40  8.36 0. 35 4,96 0. 47 0.22 21. 30 28.00 0.63 82

2RBH
40—60 8.19 0. 44 9.01 0.78 0. 33 19. 00 38.00 1.39 48
¥ 1 8. 34 0. 36 6.08 0. 54 0.26 20. 00 28.67 1. 14 74
0—20 8.48 0. 30 3.38 0.28 0.18 18. 90 20. 00 1.83 85
20—40  8.47 0. 30 3.72 0. 38 0.18 19. 40 18. 00 0.92 66

1 REH
40—60  8.30 0. 39 7.21 0. 60 0.28 18. 60 31. 00 0.55 46
¥ iy 8. 42 0.33 4.77 0.42 0.21 18.97 23.00 1.10 65
0—20 8. 59 0. 30 3.16 0. 30 0. 23 17. 80 16. 00 2.02 86
20—40  8.48 0. 30 4.73 0. 34 0.24 16. 90 20. 00 1.15 76

6 X
40—60  8.28 0.39 7. 66 0.58 0.31 17. 20 34. 00 1.20 71
iy 8. 45 0.33 5.18 0.41 0.26 17. 30 23. 33 1. 46 77
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