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Effects of Soil Erosion on Aggregate—Associated Organic Carbon in Typical
Grassland and Terraced Fields of the Agro—Pastoral Ecotone of Qilian Mountains
ZHOU Ling"?, SU Zheng'an', YANG Jing®, ZHOU Tao'*, XIE Xiaojian'*, WU Qinghua'**
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Chinese Academy of Sciences, Chengdu 610041, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China;
3. Agricultural Technology Extension Station of Qamdo City, Qamdo, Xizang 854000, China)

Abstract: [ Objective ] This study aimed to clarify the spatial distribution patterns of soil erosion, soil aggregates,
and aggregate-associated organic carbon in the grassland and terraced fields in the agro-pastoral ecotone of Qilian
Mountains, and to elucidate how soil erosion drives the redistribution of aggregate-associated organic carbon along
slopes. The findings will provide a theoretical basis for soil conservation and carbon sequestration in this region.
[Methods] Typical grassland and terraced fields were selected as the study objects. The "'Cs tracer method was
used to estimate the rates of water erosion and tillage erosion. The wet sieving method was used to separate

aggregates into four particle sizes fractions. The mean weight diameter (MWD) , geometric mean diameter
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(GMD) , organic carbon content in each aggregate size fraction, and organic carbon content were calculated.
[Results] 1) The soil ""Cs inventory exhibited a "decrease-increase-decrease-increase" trend along the slope
direction of the grassland. However, the soil *’Cs inventory exhibited a fluctuating increase, with a sharp mutation
at the junction of Terrace 1 (T1) and Terrace 2 (T2). 2) The total erosion rates ranged from — 17.55 to
4 579.69 t/(km*+a) in grassland and — 1 358.10 to 11 226.20 t/(km*+a) in terraces. Higher soil erosion rates were
found at the top of each terrace than that in the grassland. 3) The aggregate composition varied among different slope
positions. In the grassland, large macroaggregates ( =2 mm) dominated at all landscape positions, whereas in
terraced fields, small macroaggregates (0.25—2 mm) were dominant. The MWD and GMD of grassland aggregates
were higher than those of terraces. Along the downslope direction of terraced fields, the mass fraction of 2 mm
aggregates and aggregate stability showed a fluctuating increase, while the fraction of <C0.25 mm aggregates
exhibited the opposite trend. For both grassland and terraced fields, the aggregate-associated organic carbon showed
a fluctuating trend of increase in the downslope direction, but the increase in organic carbon content at the foot
position of the terraced fields (191.15% higher than that at the summit) was significantly greater than that in the
grassland (25.70% higher than that at the summit). [ Coneclusions] In the agro-pastoral ecotone of the Qilian
Mountains, the combined effects of tillage erosion and water erosion in sloping croplands exacerbates the
fragmentation and migration of >2 mm aggregates, reducing aggregate stability at the slope summit, and
consequently leading to organic carbon depletion at the summit and accumulation at the foot position of the slope.

Keywords: soil aggregates; soil organic carbon; water erosion; tillage erosion; “'Cs; grassland; terraces; slope
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it % K 1 676.43 t/Ckm®-a) , HF 4 42 it 5Tk R O

R A L, B 327K 7 AR i RURE VR 4= il ) 2 [
TER . SRR SRR/ T1 o, K 12 s R
5477.10 t/(km’+ &) , FFHERMHE % 699.18 t/(km?+a) ,
BEAE R 1 5 Bk 2R R 11,3290 5 B I A B 4 K Y

T2, /K S E 3 # K 1 986.90 t/(km?-a) , #f1E &
£1 HAEARIIOBRSES HEEMmESR

Table 1 Landscape characteristics and soil erosion rates of the grassland and terraced fields

—
W
1

AR /(10 -k 22 )

2900

42895

HER/m

12890

2885

45.76 70 (K 1o SR L85 R I Y SR Il R 5 T
ML, 7R RS I AR 64 TCs T AR BE 3 IR T AT
b, R AR N 2 T M el T g T 2B A i
e Bl T R K

24 A2 R : (=L S 2% (=L i 2% : (=1 1y
B 2911.95~2 918.05 30 5~20 2124.73 — 2124.73 —
T1 2895.00~2 899.03 40 8~13 6176.28 699.18 5477.10 11.32
T2 2887.20~2992.04 24 13~22 3663.34 1676.43 1 986.90 45.76

22 EMMBEBEAARSUBACAREHEABEER

E M

F b, - R [ S SR ) P BB A T B s B
) R AR A A SR AR B A SR AR IR 8l T SR
R & > B B D 41.55% ., 27.58% .

(a) Hih
100y — r—  r— 1 1 —1
a a ab ab b b o
<or B EEEEE S
;/ﬁ% — — 1 —
N L
HI\‘RIH 60 ® () . b a . b
= R -
& 401 1 —_—
N ]
i
20k a a . be be a b
0
0 5 10 15 20 25 30
Ji/m

A 5 A 5 70 /%

15.55% .15.32 %, B 4535 457 35 LA K A 4Rk 3 (& 4a) .
FEAS TR SO B R B T 40 50 2 0 5 F B
Je BT sk S HE 0.5.25 m Ak i 3 T HAER A ;
A SRR T A BN 2 e BT R BRI <
0.25 mm A SR A 5 £ 3 BOTE 4 SO 19 B/ o

(b) KL H
100 — — — —er  — — — — —
00 a be be be c b b b b
30 _Tl | b be b L CT20 | b c i d
a S e ‘ | I
7 I
60F [ ] ||
© ab be
b be a ab &
40 b 8
20+ ]|, [
- b — b a a
= b c d ®
0 0 10 20 30 40 43 46 52 58 64
WK /m

[1<0.053 mm[] 0.053~0.25 mm []0.25~2 mm [_]>2 mm
TE PR PR [R)INE S8 R AN R 3 K i) 22 57 1 2% (p<<0. 05) . Rl

B4 EMSHEEARASUMCARERESH

Fig. 4 Distribution of water—stable aggregates at different landscape positions in the grassland and terraced fields
T FH AR 91 3 AN (] 5 0L A A6 Y AT 2R A BT i 3
ol 710 035 22 5, B R B R R AT SR AR b 3R

Ak A B A FRS i AT SRR 1 o 0 BT Y (E 4 )
b 21.60% .51.00% . 15.15% . 12.27% , HI 2 4K | LA

http. // stbexb.alljournal.com.cn



5 430 S A% A5 < A0 3 L AR A S A R S AR R R - S AR el 0 AT R A LR 1) 52 203
W SR AR (I 4b) o 7R T1 b, R 3K 5 & 40r = EMWD o TI MWD —— T2 MWD
BN AR o R G e RSy TROMD O TIOND Teranh

0 ) L 4272/ VT 8 ) 6 2 D sz M

5 00 S B R L AE O m A SRR 7 MO_ //\/-/H
10.,20.30 m 4k 22 5 A 0 3%, 16 40 m Abdge /b o 7E T2 = sl

i K 5 AR it T35 9 5 A o A 5 O R 2oL

43 B0 AR ) S L8 457 22 5 /I < P 26 O S “O,S_WW
P 25 A 010 5t 53 0000 9 72 706/ L 7 43 m Ak 3 75 0 10 EOPRC

THAMERAL o B L B R ST fR i A A Y
AL, O AT 2R A S A 23 BB AT SR A I 2 1A

5 A1 5T A 23 BB R 5 T TE R ol R AR B AR AL
D) L2 A SRR

[E] 5 Sy B b AR 2R 51 AS [ S5 00950 4o 4 9 AT 5%
& MWD fl GMD., & 5 S0, + 3 MWD Al
GMD ¥ I3 5 T B J b T 1N Bt 3, AR fh 4y
WK 2.53~3.17.0.83~1.02 mm, FE#H W H, T1
T2+ MWD F1 GMD 5 ¥'Cs 1 #1775 B 5 AL
14 33 T A SR, 350 3% B0 I i Sl kG g, b T
) MWD 1 GMD 43 %~ 1.25~2.29,0.49~1.00 mm;
T2 B MWD 1 GMD 43 %l 25 1.31~2.36, 0.42~
1.04 mm, BRME, FHH MWD f GMD K+ Tl
T2, H 5 H 09 MWD . GMD 7 A [5) 3 A7 14 1k 3h 7

5 BEMSHBERESWARALERERE S
Fig.5 Aggregate stability at different landscape positions

in the grassland and terraced fields
23 EMMBEEAARSEUMBLARGCENERE

Bty AN [r) S UL AR 14 1T SR AR A AL e o e AR 2
S48 35 CIE] 6a FIEL 7)o 0 4 5 PR 3R A A LB T ik 4
B 7.05 g/kg, Hor, R IATRAKA HLEK b A RAKA
Bl B3k A 3R 1A ML B 23 P 2R 1A BIL AR £ - 2
{7 %} 7.46.7.23.6.41.,6.56 g/kg. NI J5 [, &
VL SR AR AT HILAI 2 25 A% 11 SR A AT MLk 1 o 43 K3
S0 e Ho, 30 moAb f 5 IAT SRARE HLK
VAT SRR A BLBK | v AT 3R TR AT AL Bl A 3R AT Ltk
Ky b VAT 2R P AT BIL e ot ik 20 JOAR B2 T O m Ak o ) 6

FEAR T8 H &R 51 . I 25.70% .20.44% .20.40% .30.24 % F141.47% .
(a) i 30 (b) BEH ‘
~10} o a ;
& ab{%a ada %‘;25- F . Réa a
s gL ab p @ {{gab} h&‘_&b a = 2| ce }ala
= E | hirE
6F b g ! b
]]Ilﬂﬂj ph b \'}‘515' be bbcbc |
B ® . bt bC be 1
£ =015 b ; a4, A
T ﬁ Foc 1 Blec H
|
0 L
0 5 10 15 20 25 30 R 10 20 30 40 43 46 52 58 64

YK /m

Pk /m

£9>2 mm E90.25~2 mm E90.053~0.25 mm 3 <0.053 mm
El6 Eih 54 HE RSB REEVBRRESH

Fig. 6 Contents of organic carbon associated with different sizes of aggregates at different landscape positions in the grassland

and terraced fields
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