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Study on Soil Fertility of Natural Grassland under Different Utilization Modes

QIN Li-ping, LUO Tian-xu,FENG Zhao-lin et al ( Grassland Workstation of Wuwei City, Wuwei, Gansu 733000)

Abstract [ Objective ] To explore the effects of different utilization modes on soil fertility of natural grassland.[ Method ] The changes of soil or-
ganic matter,ammonium nitrogen , available phosphorus and available potassium in different types of natural grassland were analyzed by grazing
prohibition, cold season grazing and perennial grazing.[ Result]Compared with grazing prohibition , grazing utilization increased the contents of
soil organic matter and available potassium in alpine meadow and temperate steppe, but significantly decreased the content of soil ammonium
nitrogen ( P<0.05).Cold season grazing had no significant effect on the contents of soil organic matter and available potassium in temperate
desert steppe (P>0.05).The content of available phosphorus in alpine meadows of perennial grazing was significantly higher than that of graz-
ing prohibition (P<0.05) ,but perennial grazing significantly reduced the content of available phosphorus in the 0~20 c¢m soil layer of temper-
ate grasslands (P<0.05).[ Conclusion ] Grazing is beneficial to the increase of soil organic matter and available potassium contents in alpine
meadow and temperate steppe,but the content of soil organic matter and available potassium contents in temperate desert steppe are not affect-
ed,and grazing prohibition can significantly increase the content of ammonium nitrogen in alpine meadow ,temperate steppe and temperate des-

ert steppe( P<0.05).
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Table 1 Test site situation

TR 5

Temperate steppe

KL B AR B WA, 8 3R

B .Duncan £ 8 WA R REAS T 4656

St e e

TR T

Temperate desert steppe

RSB 2 SRR 9K 2 120 m

FIATT

Utilization mode

i TE L fr)

Alpine meadow

FALEINE 75 R R U0 A, i

AR Grazing prohibition

#2970 m 2 800 m

Y ZETI Cold season grazing ROEANE FH RV RO B Ml B 3 WA, ik A IREBTR 2 SR IR 2 140 m
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Table 2 Changes of soil organic matter content in different soil layers under different utilization modes

Hifii g/ kg

{ﬂﬁﬁ{ﬁ%‘)ﬁ Temperale desert steppe

EFEE A Alpine meadow TR H i Temperate steppe

e

Utilization mode 0~20 cm 20~40 cm 0~20 em 20~40 cm 0~20 em 20~40 cm
AL Grazing prohibition 33.94 cA 37.23 bA 14.37 bA 11.92 bB 9.90 aA 6.15 aA
2= Cold season grazing 47.71 bA 39.20 bB 20.01 aA 18.41 aA 5.84 aA 5.67 aA
AR Perennial grazing 56.75 aA 45.92 aA 18.65 abA 18.65 aA —

T B RVNG TR R — L Z A R 7 3R 22 53 835 (P<0.05) 5 AT AN RIS B R R — R D7 2R R AR 8 S5O R) 4 J2 R 22 5 2
(P<0.05),

Note : Different lowercase letters in the same column indicate significant differences between different utilization methods in the same soil layer ( P<0.05) ;dif-

ferent capital letters in the same line indicate significant differences between different soil layers of the same natural grassland under the same utilization

method (P<0.05).
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Table 3 Changes of soil ammonium nitrogen content in different soil layers under different utilization modes

ZIE)2E AR (P>0.05) o FBCHORI IR PE R 0~20 em -
JZEEB ARG EA R 20~40 em 1Y 5 4%, IR ERER 0~20 cm +
ARG A R B T 20~40 em(P<0.05) o SRS 2270
PORMETEB R 0~20 em + )R ES A& B E T 20~
40 em( P<0.05)

PBAfT  mg/kg

EFERA Alpine meadow TR HLJE Temperate steppe T IR I Temperate desert steppe

IIEN

Utilization mode 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
2 Grazing prohibition 1 126.33 aA 1 107.67 aA 285.69 aA 253.43 aB 43.06 aA 27.52 aB
Ve ZE U Cold season grazing 94.06 bA 75.45 bA 191.93 bA 36.94 bB 31.98 bA 16.97 bB
AR Perennial grazing 105.09 bA 86.38 bA 187.09 bA 36.02 bB

T FFUARNG TR R — 2 A R D5 2 22 53 0.3 (P<0.05) 5 [RAT A RIS T [R)—F AT 2RI R R F S AN ] )2 ) 22 5 3%
(P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences between different utilization methods in the same soil layer ( P<0.05) ;dif-

ferent capital letters in the same line indicate significant differences between different soil layers of the same natural grassland under the same utilization

method (P<0.05).
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Table 4 Changes of soil available phosphorus content in different soil layers under different utilization modes

FLAT e mg/ kg

= ZER ) Alpine meadow

T Temperate steppe T e T Temperate desert steppe

FIF T

Utilization mode 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
XML Grazing prohibition 108.67 bB 146.33 cA 38.83 aA 42.94 bA 37.11 aA 30.01 bA
BT Cold season grazing 429.33 aA 253.37 aB 20.24 bB 83.88 aA 37.36 aB 50.49 aA
AR Perennial grazing 418.97 aA 197.40 bB 23.55 bB 83.97 aA — —

T [FFUA RNG TR R — R R D5 2 22 53 0.3 (P<0.05) 5 [R5 A R R S R [R)— 17 3[R R R B S AN ] )2 ) 22 5 2

(P<0.05),

Note ; Different lowercase letters in the same column indicate significant differences between different utilization methods in the same soil layer ( P<0.05) ;dif-
ferent capital letters in the same line indicate significant differences between different soil layers of the same natural grassland under the same utilization

method (P<0.05).
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Table 5 Changes of soil available potassium content in different soil layers under different utilization modes

A :me/ kg

EFER ] Alpine meadow

TR Temperate steppe TR R Temperate desert steppe

GIENE

Utilization mode 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
A Grazing prohibition 242.10 bA 138.50 bB 173.93 bA 119.47 bB 278.03 aA 277.90 aA
A2 Cold season grazing 249.50 bA 120.57 bB 265.37 aA 152.83 aB 277.70 aA 255.23 aA
W AR Perennial grazing 307.23 aA 186.57 aB 243.40 aA 143.30 aB — —

T [FFUA RNG TR R — 2 A R D5 20 22 53 0.3 (P<0.05) 5 [AAT A RIR S B[R] — AT 7 2[RI R 8 e S AN ] )2 ) 22 5 2%

(P<0.05) .

Note ; Different lowercase letters in the same column indicate significant differences between different utilization methods in the same soil layer ( P<0.05) ;dif-
ferent capital letters in the same line indicate significant differences between different soil layers of the same natural grassland under the same utilization

method (P<0.05).

3 g

31 EEANR  BIHEAAYUTORRAE YR A2
— RN LR R A OB AR AR . TE R RS R G, L
AU Eh S (i #0052 2%, SZ IR K R 0
FOAE BRI AF AR B 520 o ARAJE O AT SCRR I, A [) 1
FrAKAREF A WL & AR —, WA %
G AT LTS RO 1) T 25 A G, (BT
SR S BRI S 5 SRR AR X M BILR B he W
T HARAX, Hiernaux 257 BF 58 % BUAE 4 A5 FRBEMIXT G
ST AT b ORI AP S A, 5
Reeder 25 FOBIF I 48 SR— 550, P50 & 8L, S5 A5 H HL A, T
H S g 1 ey ) A B D S L o, 3 R RE A
TR AR ) 2H R A A BRI T i (B AR
Tk AR, PR I 1 Bl 1) b A9 40P o, HL 2K 1 R
V5 BRI IR A b | A B R 75
S, A BT IR E W o, s R T ke R B

B o EERMONT G v OB T R R+ A L B
TG RN, ] RE A DAl P 15 R R B AR B R
TP FPIERE A, ¥ Z O A BUAE I R S I Rl T AR
R oA A AL, TR s L3 LTI e, X 5
R E I R B E X R AR A C B
—%.

32 FEESE KRR AP AR R h e
BRMEASR 3 W a, T 25 T HEm a1k AE 4 9 ik
KR R A 5 A7 A X T R SR ) AR B R S
FE R FEAR A A TR T AR I s A
Berg %5 il Menezes %5 YA HUHOW + 50 & 5 0A 3%
SN, AU LTS M T B 5 R PR A B 3 ] M R
AT A B ORI AR 1 e 9 i) i P i AL A 5
TR R AR S B, T R LN A B O B 3, 52
FOM PR BRI, AW T MR R R
TR R T A5 B A R B RRAIR, X A5 90 i



51 5104

AWEF FRAARFXRREREIREIEARR 29

AL TG 5 e FE A WF Y R RN R R L BRI T
HERAUR & —3, TTRES A )2 MR 2 010 5| il
H YT AR RN [R5, TR o SRR I e 6 e 4
0~20 cm + 2 HIPHASA S EEEHT 20~40 cm,
33 LIEERXEEE OB AR b S B 1 8 Y SE BRI
R, A B2 B ST Rk KT R R 3 455
Wi R IIFSE R B, T 40 AR T I T A BRI
T o e A N RS R B, 5 AR O L, o
L I T e T ) R Al o, S T B PR W
R PE SR B 28 11538 Bt R V6 9 1 o0 e, B A T 14
TSR HE N . CROE N E AR SR R TR E X
SR BRI T HOR AL SRR 2 4 35 A ) S A L A 1
Hi,20~40 em )2 A A i RN AT RS
. B B U2 5 VR 2 - s A0l & s 3
34 HEEEFLEE HUACER A 1 B VR IR SR FH A
H, — IR KEE PR AN Ak, LB AR R AE 1 g
RUERLRI B Rz —" 2SR 0.1% ~2.0%,
b AR e 3R B KA GREE BT SRR R A, B
A2 VRIS R LR I L AR S R T 143.75% 1%
WhoE &3, 56 HLBT & A8 A FEAR— B, A RO = FE R )
TR i AR 5 e R T AR, X VT e R A AL
JON A AR T B RERE T, A ML B B 5 | i
SRS RNAR L, ATRE R h K F HEM Y b A E R EA Rz
I F SR VE TR SR IR RS 2 FE R ) 0~20 em )2
T S R T 20~ 40 em 35 SR MRS B SE
R AT S R 0~ 10 em + )2 5 B R A —30.
4 #ig

AN[FIZE TR AR R TR AR V8 ZE ORI B A U R
BLBT Bl A AU B R i i B R — 8, AT
LT A S AR A A — B IR M R R = A
MDA B 2 WA R BRI 5 0, T b i
SEA IO RN R o A AN A2 R R S ) ey S
) | R TR L S R R TS A AR R TR R
JH S S AR RIS RAR S AR M I 47857
M, HCBOR) G ) T e 2% ) A I 0 T - A ML AN R
B A I IN, AR RE B R T R E ) R R R
T B R A A A a, BRI A A F R e ) 0~

20 em A AR A GRE TR RO 20~40 em 4 )2 - HEHE
R S RS T
S Uk

[1] MEKURIA W,VELDKAMP E,HAILE M et al.Effectiveness of exclosures
to restore degraded soils as a result of overgrazing in Tigray, Ethiopia[ J ].
Journal of arid environments,2007,69(2) :270-284.

[2] REEDER J D,SCHUMAN G E.Influence of livestock grazing on C seques-
tration in semi-arid mixed-grass and short-grass rangelands [ J ]. Environ-
mental pollution,2002,116(3) :457-463.

[3] WEL X R,LI X Z,JIA X X, et al. Accumulation of soil organic carbon in
aggregates after afforestation on abandoned farmland[ J ].Biology and fertili-
ty of soils,2013,49(6) :637-646.

(4] fiftH.AIRLA BT M]3 Rz AL st AR H R, 2000:28.

(5] IR, L0, BRI B B s 2 B A M 1 B
syfrosemal )] RIXIFT,2000,26(6) :877-882.

[6] BT X AR, FElsr eROHR A Te B B R TS, I Bl 3R
FOEEm[ J ] B A1 ,2012,20( 5) - 855—-862.

[7] HIERNAUX P,BIELDERS C L, VALENTIN C,et al.Effects of livestock
grazing on physical and chemical properties of sandy soils in Sahelian
rangelands[ J ].Journal of arid environments,1999,41(3) :231-245.

[8] DERNER J D,BRISKE D D,BOUTTON T W.Does grazing mediate soil
carbon and nitrogen accumulation beneath C,, perennial grasses along an
environmental gradient? [J].Plant and soil ,1997,191(2) ;147-156.

[9] NAETH M A,BAILEY A W,PLUTH D J, et al.Grazing impacts on litter
and soil organic matter in mixed prairie and fescue grassland ecosystems of
Alberta[ J].Journal of range management,1991,44(1) ;7-12.

[10] Z=eg Al AL , S B B R s - R St

SEMALY ] R, 2021,38(3) :399-409.

[11] LE ROUX X,BARDY M,LOISEAU P, et al.Stimulation of soil nitrifica-
tion and denitrification by grazing in grasslands: Do changes in plant spe-
cies composition matter? [ J].Oecologia,2003,137(3) ;417-425.

[12] BERG W A,BRADFORD ] A,SIMS L.Long-term soil nitrogen and vege-
tation change on sandhill rangeland [ J].Journal of range management,
1997,50(5) :482-486.

[13] MENEZES R S C,ELLIOTT E T,VALENTINE D W,et al. Carbon and
nitrogen dynamics in elk winter ranges[J].Journal of range management,
2001,54(4) :400-408.

[ 14] ZRIRA , 9IRS (U808, S5 AR R BChSCmEET Vo s | L B B ey - 458
FROHIARIEL ) ] El R, 2015,32(3) :322-328.

[15] 5k, innee , 5 EHo, 5 A TR R B B - 5o 0
SANA T ] SE A AR, 2021,42(11) :66-T71.

[16] JOHNSTON A ,DORMAAR J F,SMOLIAK S.Long-term grazing effects on
fescue grassland soils[ J].Journal of range management ,1971,24(3) ;185—
188.

[17] X5 R, S, 5. R A S A G DI A A LT ] E
HiHb,1999,21(3) ; 57-67.

[ 18] X/ INJg., e, R~ S i o B A B M M R IR
TGRSR )] BRI, 2022,30(4) :901-908.

[19] Bt Wi, MERZE , S P R By T R P T
SN T ] A KRR, 2007,5(6) :43-46,64.

[20] Z5stfte, ke, S, S N A B S i e 2 S i 1
BRI ] ] R, 2022,30(5) :1071-1076.



