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Abstract: [ Objective] The soil aggregate stability and differences in organic carbon distribution for Bayanbulak

alpine grassland, Xinjiang Wei Autonomous Region under different land utilization methods were analyzed in
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order to provide a theoretical basis for the evaluation of soil aggregate organic carbon and other ecological
functions in this region. [ Methods| Three land utilization methods for an alpine grassland in Bayinbuluk were
evaluated: reclamation, abandoning farming to grazing, and grazing. Soil aggregates were screened by dry
screening and wet screening, mean weight diameter (MWD), geometric mean diameter (GMD), percentage
of aggregate destruction (PDA), and soil organic carbon (SOC) contents of soil aggregates were measured
and calculated to quantify differences in soil aggregate stability and organic carbon in an alpine grassland
under different land utilization methods. [ Results] @ Under the three land utilization methods, soil aggregates
in an alpine grassland were primarily large aggregates (==0.25 mm). In the subsurface (1020 ecm) soil, the
PDA for the treatment of abandoning farming to grazing was significantly lower than that of the grazing
treatment (p<C0.05), and was not significantly different from the PDA for the reclamation treatment (p>>0.05).
In addition, the soil PDA values of the remaining soil layers in the treatment of abandoning farming to
grazing were significantly greater than those observed for the reclamation treatment and the grazing
treatment (p<C0.05). In the surface layer (0—10 cm), there was no significant difference in PDA between
the reclamation treatment and the grazing treatment (p >>0.05). The PDA values of the other soil layers in
the reclamation treatment were significantly greater than in the grazing treatment. @ The SOC content, soil
aggregate organic carbon content, and the contribution rate of soil aggregates in the treatment of abandoning
farming to grazing were significantly less than those in the other treatments (»<(0.05). In the 0—10 cm soil
layer, organic carbon content and its contribution rate of aggregates with particle size greater than 5 mm in
the grazing treatment were greater than those in the reclamation treatment (27.89 g/kg, 6.34%) and the
treatment of abandoning farming to grazing (36.96 g/kg, 14.3%). In the subsurface layer (10—20 cm),
lower layer (20—30 ¢cm), and deep layer (30—40 cm), the organic carbon content and contribution rate of
soil aggregates with a particle size of =5 mm in the treatment of abandoning farming to grazing were
significantly less than those in the reclamation treatment and the grazing treatment (»<C0.05). @ The mass
percentage of soil aggregates and their stability were significantly correlated with SOC content (p<C0.05).
The mass percentage of soil aggregates =2 mm, MWD and GMD of soil aggregates were significantly
positively correlated with SOC content (»<C0.05), of which soil aggregates =5 mm showed a very significant
positive correlation (p<C0.01) with SOC content. The mass percentage of soil aggregates less than 2 mm and
the stability of soil aggregates were significantly negatively correlated with SOC content (p<0.05), of which
soil aggregates <1 mm were extremely significantly negatively correlated with SOC content (p<C0.01).
[ Conclusion] Grassland reclamation activities reduced the stability of soil aggregates and their SOC contents.
Soil aggregate stability and SOC content were the lowest in the treatment of abandoning farming to grazing.
It is recommended that grassland should be moderately restored (fertilized, sown, etc.) after abandonment
for grazing and utilization.

Keywords: land use pattern; Xinjiang Wei Autonomous Region; Bayanbluak alpine grassland; soil aggregate;
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Table 1 Particle size distribution characteristics of mechanical stable aggregates in alpine grassland soil

. A 3R (ki 425 43 A / %
+2/cm R T - -

=5 mm 2~5 mm 1~2 mm 0.25~1 mm <0.25 mm
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Table 2 Particle size distribution characteristics of soil water-stable aggregates in alpine grassland
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Table 3 Characteristics of soil aggregate organic carbon content in alpine grassland
AR KA A 3R A DLk & i
+2Z/cm FIH 5 = - .
=5 mm 2~5 mm 1~2 mm 0.25~1 mm <C0.25 mm
B’ 35.5640.30% 40.53+0.30" 46.06+0.25% 31.0640.50" 30.8640.575
(ii) FEHHE 30.29+0.34 34.48+0.98% 37.83+0.59% 21.17+0.31% 40.13+0.23%
O 51.7440.25% 43.6740.18% 50.380.504" 27.9940.18% 23.3740.12%
F B 38.60+0.19" 34.84+0.56" 48.1740.23 34.87+0.26% 34.53+0.20"%
(%fi) FE B 28.21+0.19% 30.96+0.40% 44,07+0.19% 39.88+0.42" 35.350.26%
T 49.4540.16* 37.524£0.19% 46.1540.33% 43.9940.42% 35.6740.34%
B 32.9540.23% 30.52+0.16" 36.34+0.21% 20.6940.21¢ 27.19240.13%
(zf—%o) FE B E 28.73£0.29%" 32.6740.35% 33.00+0.44"% 27.69+0.19% 23.81+0.15™
T R 39.28+0.18M 33.15+£0.274 33.67+£0.36" 29.5140.18" 26.77+0.32%
. R 28.3740.25" 29.1840.18"™ 23.3240.17% 26.9940.25% 25.2840.13%
(3{? %O) FE R 21.2940.19% 26.9540.26% 18.9740.35% 17.214£0.23% 19.76 4£0.13%
T 34.3940.14" 33.870.244 33.0240.254 27.0940.13% 24.1740.31%

- 5 A SR A ML B T R A S i TR — kA
VAT SR A T A ALt 10 AR R 5 S, O 52 T 48 AT SR AR AR
HWEERNEZ —, R4 TH,EXZO0—10 cm) L
8L T A 3 A R AR 48 AT SR AR DL Al BT R 2 K )
INFEBL N =5 mm KF<T0.25 mm KTF 0.25~
1 mm,2~5 mm KF 1~2 mm; FFJZ(10—20 cm),
T2 (20—30 em) IR JZE (30—40 em) + 3, B AL B
A RLAR 1 3 A SR AR LK STRR 3 R BN R IR .
=5 mm Ak T<0.25 mm KT 0.25~1 mm KT 2~
5,1~2 mm, FZ0—10 em),WEJZ(10—20 cm)
-8 T B AR B A R0 AR I P R A AL DT R R R
F/NEH K =5 mm KT <0.25 mm K F0.25 ~
IlmmKF 2~5mm KT 1~2 mm; FZE (20—

30 em) JIRJZ (3040 em) + HEIF B Ab # 45 K42 + 48
PR A HLIK STER Al KRB NR IR : =5 mm KT
<0.25 mm KTF0.25~1 mm KF 2~5 mm,1~
2 mm, #2010 em) . FJZ (2030 em) +- 4, 78
I P Ak B AR A DT SR AT BB BT R AR bl R )
T HN. =5 mm KT <<0.25 mm KT 0.25~1 mm
KTF2~5mm KF 1~2 mm; WFEZ(10—20 cm) +
B FEHE A AL B AR AR R AR P 5T R 2
KEVNEIH =5 mm K F<0.25 mm KT 0.25~
1lmm KRF 1 ~2mmKTF 2~5 mm; ®)ZE (30—
40 cm) T HEFFE Bk WA BE AR AR - HE AT SR AR A BILAK BT
BRI RN RI N =5 mm KF<<0.25 mm KF
0.25~1 mm KT 2~5,1~2 mm,
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Table 4 Contribution rate of water-stable organic carbon of soil aggregates in alpine grassland

TRk AR AT 2R A A BB TTHR %/ 20

+2E/cm AT - -

=5 mm 2~5 mm 1~2 mm 0.25~1 mm <0.25 mm

B 74.07£0.71% 1.94+0.13% 1.09-+£0.12" 3.3840.13% 12.6310.38™

(iﬁ) R IE 66.1140.75% 3.24+0.18™ 2.4240.15% 8.17+40.23% 19.3140.47%
TR 80.4140.60% 3.81+0.19% 2.65+0.10% 4.2140.06" 8.85+0.19"

R 74.9040.59™ 1.4440.08% 0.8540.03% 5.0940.08"% 12.83+0.18™

(%%};25) FEHHE 65.33220.54% 2.5740.07% 3.62420.11M 9.194-0.30% 15.264-0.47%
T 80.2840.354 2.224+0.10% 2.13+£0.04™ 4.854+0.13"™ 9.59+0.21¢"

B 65.66+0.78"™ 2.04+0.11% 1.854+0.07™ 5.66+0.15% 18.55+0.12™

(;7%0) FEHE L 53.5240.78% 4.4740.19M 2.65+0.11% 14.06+£0.35% 21.5740.25%

T 78.44+0.57M 2.0240.07™ 1.87+0.13% 6.454+0.21"% 11.1740.19%

\ R 46.7740.81% 1.51+0.12% 1.55+0.06" 15.1340.34"% 28.25+0.21%

(%?—%m Fi B 4 37.55+0.62% 2.184+0.17M 2.384+0.11M 20.81+0.42% 31.83+0.51%

T H#R 59.18+0.84% 1.334+0.07™ 1.0940.06“ 12.07+0.28% 21.9940.41
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