5 36 B4 4 ) FEREMBEXRLHFR Vol.36 No.4
2018 47 H Agricultural Research in the Arid Areas Jul. 2018

X EHS :1000-7601(2018) 04-0015-07 doi: 10.7606/j.issn.1000-7601.2018.04.03

Z‘ﬂ**fid‘%‘tﬁ:F:::EE}?:tH%lmﬁi TR E
1B 10 4 T B9 52 I

A, ARt BOLEY HEED M ER, K &
(1B BRI SRR 2222 B, i e 28 R5F 830046 ; 2. 8 Sk A AN 2L IR i 5 SE 00 28, i im 28 K 5% 8300465
3T KT R ARSI AT, B S8R 830046; 4.5 4 EL R RUE B & 24 836109)

W OEELEFE SRR XA TES BRIy FVEY FHEMMRRENS HEEER RN
HESUARBOER 2N, ZREA . RRERNEINREERE (16337 g - kg™ ), A T EH & K (10. 6235
ke ), KAEHANFAEEEZE T HEEH(P<0.05) ; LIERARKS BT N4 L H(29.83%) > KA EH
(25.33%) >FH HH (21.47%) >F H EH(19.28%)> A THEH(9.96%) ; £ 0~50 cm L EFEWELE L FRA%
EHATHEAREAREKTHREELRE(MWD) B AR R — 3, 490 R G LA T34 EAE (MWD
CMD) ¥ ER THE 4 2B, ATEH MWD fr GMD & &K, A @ K a4 & 5 L3 AH8 (S0C) MWD
1 GMD 2 B2 F A A03% 230451 4 0.402.0.931 #1 0.945, i % F k4 5 SOC MWD 1 GMD 2 # % 2 # 48
X MK R E AR K -0.383,-784 F1-0.779, I FH L5 MWD GMD SOC Fn & & A Rk x A B3,
A BEER AT RAEH RN, BRERAARGEERERR LN 1.01 f, RAZEKG TR EATLEA
REWHR ST, TATEHMAARESEN 2 RAEHE 039, 500 AN T LERREA TR ITIRY
FE,

EPER M A EE FEERE ARG B EOER

FESHES.SI153 NEREEEA

Effects of different management modes on soil aggregate stability and
physicochemical properties of grassland in arid area

JIANG La-mei'? ,Bai Gui-fen', LU Guang-hui >, Yang Jian-jun'*”’ He Xue-min”’, Liu Zhi-dong'**,Cai Yan'?
(1. College of Resource and Environment Science, Xinjiang University, Urumqi, Xinjiang 830046; 2. Key Laboratory of
Oasts and Ecology, Xinjiang University, Urumqi, Xinjiang 830046; 3. Institute of Arid Ecology and Environment,
Xinjiang University, Urumqi, Xinjiang 830046; 4. Fuyun Grassland Station, Fuyun, Xinjiang 836109)

Abstract; The soil aggregate has great influence on soil fertility, quality and its sustainable utilization, which
is the basis for water and fertilizer’ s storage and release. Particle size grouping and physicochemical properties were
investigated in five kinds of grassland soil in Altay Prefecture, including artificial grassland, banning grazing grass-
land, seasonal grassland, abandoned grassland and natural grassland, by wet sieve method. The results are: The
organic matter content ranged from 10.623 g - kg™' in artificial grassland to 16.337 g - kg™' in natural grassland.
The organic content of natural grassland is significantly higher than that of grasslands (P<0.05). The order from
high to low of soil macro aggregates content was: ungrazed grassland (29.83% ) > natural grassland (25.33%) >
season grassland (21.47%) > abandoned grassland (19.28%) > artificial Grassland (9.96%). MWD ( mean
weight diameter) of soil water stable aggregates have similar variation trend in the 0—50cm soil layers for the five
management modes of grasslands. GMD ( geometric mean diameter) and MWD values of aggregates in banning graz-

ing grassland were significantly higher than those of grassland under other management patterns, with the artificial
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erassland having the lowest MWD and GMD. The content of macro aggregates is positively correlated with soil’ s
SOC, MWD and GMD, correlation coefficient was 0.402, 0.931 and 0.945 respectively. In contrast, the micro ag-
gregates content have a highly significant negative correlation with soil SOC, MWD and GMD, and correlation coef-
ficient was —0.383, —0.784 and -0.779 respectively. No significant correlation was detected between soil available
phosphorus and MWD, GMD, SOC, different aggregate particle fractions. Comparison of several management
modes, aggregate content of banning grazing grassland is 1.01 times of natural grassland, compared with the natural
grassland. It indicated that the formation and stability of soil aggregates benefited by banning grazing management.

The artificial grassland’ s aggregates content was only 0.39 times of that of natural grassland, indicating that human

disturbance destroyed the stability of soil aggregate.
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Fig.1 The study area and location of the plots
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Table 1  The soil basic characteristics of different grazing management patterns in Fuyun Country
T AT R LD TR > HR/hm?  FHEEE/ %
Land use patterns Plot situation Plant species distribution Area Average coverage
rmg | OLRRUDFE EECE BB A A
Desert grassland, newly reclaimed,  Ferula teterrima, Artemisia frigida Willd . 2.67 20-25

Antificial grassland cultivated herbage

Primula malacoides ,Spiraea salicifolia

JEN A% ,2010 4EEE S5 Sa
It was summer pasture, fenced in
2010, has ungrazed five years

ARMCR Y

Ungrazed grassland

AR

Season grassland

AR

Grazed in spring and autumn

40a HFME T K 2a, FEHFATEHL S
YERZET i

Corns have been planted two years at
forty years ago, later abandoned into a
wasteland, as seasonal grassland

FEBE

Abandoned grassland

RIRTEH

Natural grassland

g

Summer pasture

e ARG aNE Y r ) ¥ N 2=

BERR SR GRAE BPRME KR

Stipa capillata Linn | Festuca rupicola Heuff | Se-

riphidium terrae-albae , Heteropappus hispidus Fe- 10 56
stuca ovina ljinia regelii . Leymus chinensis ,Lon-

desia eriantha | Seriphidium sublessingianum | As-

tragalus ellipsoideus Ledeb

EANCLIE = ANE R F iS4 E 2 S

SN2

Stipa capillata Linn Festuca rupicola Heuff ,Se- - 16.2
riphidium terrae-albae | lljinia regelii, Leymus

chinensts Seriphidium sublessingianum

ERNEEY FINIIE S SE NG 2 B e

o

Stipa capillata Linn Seriphidium terrae-albae ,Cera- - 28.6
tocarpus arenarius , Leymus chinensis . Convolvulus

arvensis Salsolacollina Pall Sphaerophysa salsula

ERRCI AN BN A ) <3
Stipa capillata Linn ,Festuca rupicola Heuff . Se- 4
riphidium terrae-albae . Heteropappus hispidus

21.25

1.3 LA
- 58 PR SR A B4 0 5 SR VR 07 925, 3 MLBKR 1)
W5 R FH FE 4% R 4 25 e Tk — /Mg | 35K &

W 5E R 105°C T HE92, BRI 22 K F NaHCO,
RSP L (O, 38 pH (ER FH H AR fL 32 10
B, HIEREME R L 2,
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Table 2 Soil physicochemical properties of plots

KA/ %

FEHZEAY Plot type pH

AW/ (mg - kg™")

/(g em™?) Available

HHLE/ (g« kg™)

Water content

Bulk density

Organic matter

phosphorus

AT HH Artificial grassland
ARMCE ML Ungrazed grassland
ZEAT B Season grassland
FEHFR M Abandoned grassland
KARFHE Natural grassland

5.260+0.001a

3.720+0.002b
3.470+0.002bc
2.470+0.003d
2.840+0.003cd

8.365+0.020a
7.749+0.132b
7.745+0.112b
7.348+0.094¢
7.451£0.068¢

/
1.205+0.006a
1.202+0.007a
1.201+0.004a
1.214+0.007a

10.623+0.267¢
15.664+0.926ab
13.920+0.463b
11.596+0.702¢
16.337+0.891a

19.813+0.345a
19.667+1.217a
18.222+0.656a
20.549+1.237a
17.910+0.640a
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W3 (P<0.05) , 7k H b ] A SR AR 7 B 25 57 1B 3%
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.8 35t
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i S 20t

15}
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0

I )2 K % Soil depth/cm

TE: BIORR NG FRER R [F]— R e 8 T AN R 8 B T
5% 7KV LR 28 S 1 s AN F) RS 7 B s [] — 48 AR SR A )
WREETE 5% KV L2254, AG W AT B ML UG WERMFEHL | SC
NZETFR ABG s NG Sy RAREM, R IH],

Note : The lower case letters indicate the differences of the different
management patterns at the 5% level in the same soil depth; the capital
letters indicate the differences of the different soil depths at the same
level of management in the 5% level. AG: artificial grassland; UG ;un-
grazed grassland; SG: season grassland; ABG: abandoned grassland;
NG :natural grassland. The same below.
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Fig.2 Mass fraction of soil macro aggregates under

different management patterns
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Table 3 Correlation between parameters of water stable aggregates and available phosphorus and organic carbon

PANZIE 27U M ITIZIE 2N (GBI A A LA FEREEA JUTEYER
FEFE Ttems Macro Middle Micro Available Organic Mean weight Geometric mean
aggregates aggregates aggregates phosphorus carbon diameter diamete
KHN 1
Macro aggregates
] 1 3
'EF‘HW%W ~0176" 1
Middle aggregates
. PR -0.620" * 0.598 " * 1
Micro aggregates
AL
Available phosphorus 0-044 0.048 0.013 !
ﬁm% 0.402" * -0.172* -0.383" " -0.07 1
Organic carbon
i _ 4
¥ ﬁﬁﬁiﬁ4 0.931" " -0.364" " -0.784" " -0.17 0.338" " 1
Mean weight diameter
S A4 12 )
JUF B 0.945" * -0.333" " -0.779" * -0.026 0.395** 0.974** 1

Geometric mean diamete

o ML R (P<0.05) , + = AR R L E (P<0.01),

Note: * the correlation is significant( P<0.05) , * * the correlation is prominent( P<0.01).
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