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Effects of Tillage on Aggregates and Organic Carbon Stability of Soil at Minqin Oasis
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Abstract: [Objective]l Aggregate distribution and organic carbon stability of farmland soil at Mingin Oasis under different
methods of tillage were studied for improvements on the soil erosion eradication and agriculture sustainability in the area.

[Methods] Taking advantage of the ongoing fixed position monitoring program at Minqin Oasis and utilizing a virgin land in
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the area as control (CK), 4 tilling methods including no-tilling (Tn), less-tilling (Tm), deep-loosening (Ts), and autumn turning-
over (Tf) were performed to determine their effects on the aggregate composition and organic carbon stability of the soil.

[Results] (1) In terms of soil aggregates, the tested tillage significantly increased the proportion of aggregates containing
particles larger than 0.25 mm in the soil. Among them, Tm yielded 9.39% higher proportion than Tn, 11.38% higher than Ts,
6.09% higher than Tf, and 35.41 higher than CK in 0-20 cm soil, and 13.74% higher than Tn and 38.65% higher than CK in 20-
40 layer. At the same time, Tm, Ts, and Tf significantly increased the mean weight diameter (MWD) and geometric mean
diameter (GMD). (2) In terms of soil organic carbon stability, all 4 tilling methods significantly increased the content and
cumulative mineralization of organic carbon in aggregates of different sizes in the soil layers. However, Tn resulted in greatest
organic carbon content among them. It significantly increased carbon content over Ts, Tf, and CK by 18.58%, 39.53%, and
58.40%, respectively, in the soil at a depth of 0-20 cm, and 40.08%, 22.84%, and 60.93%, respectively, in the 20-40 cm layer.
And the content decreased with reducing particle size and increasing depth of soil. In addition to agglomeration smaller than
0.25 mm, the cumulative mineralization of organic carbon treated by Tn was significantly higher than CK. Meanwhile, the
tillage significantly reduced the organic carbon contribution proportion in soil by microaggregates smaller than 0.25 mm, as Tn,
Tm, Ts, and Tf significantly reduced it by 32.89 %, 49.37 %, 26.61 %, and 38.88 %, respectively, over CK in 0-20 cm layer of
the soil. [ Conclusion] Tillage promoted the formation and stability of aggregates and also improved the carbon stability in
soil. The less-tilling Tm and the no-tilling Tn minimized mechanical damage to the soil while increased the organic carbon

content of large aggregates in surface and tillered soil. Tn was especially conducive to the carbon fixation, and Tm to the

stability of soil. Thus, those two methods were recommended for farming in the region.

Key words: Tillage; oasis farmland; soil aggregates; organic carbon stability

0 5%

(CEN=-3'0 IER" £ YT IDVEXA TIPS 73/
FUNZE 5 A e 1 b, 49 P SR A 14 T 1 B
SE MR AR S IR A, TEAR KRR bR
e T b S5 H B LB R R e AT e B
Bt R AR T e T A e PR 2
8 S ) - M8 VR SRR A 2 R R . R, BFR
R TR A 8% e o~ S P 28 A 260l e JFG A 5 P 4 S i
X AT 43 A A s BT R A R R
(GIPNEe 9 IR ZiE YNk SR NI
& (>0.25mm) MHEERMAE (<0.25 mm) [7], NG
R 2 VR 5 I 1 14 e AL o B H o M g i 3
A BB 2 P E AR TS, — Ak, >0.25 mm
(g VA B A (I - 398 PR 225 R A ) R 8 o B e 1 25
Hopk, WIS me LSS, A R RS
RV IEA KT A A S R G, BHEE @
o T T R - R I R Ak 2 g R I A A ) AL
2 PR 2% ok W - 98 DA SR 00 9 T R R R
&N S BUEEEAR L, e 13 > 025 mm Kk
PR R A VR, R PERe s, X B LAk
A ARSE RAPE T, A B R i 5 K T R A
T P AT 38 B2 A HLAR AR i H A, 43 B A A
15 R F 4 LR AR B A0 DR IR S K A R A
B A 3 A B T (B, A R R R MR LA
w T (A B AT 4 R R WE A LR S A

XTES T B 7K, BEAE e AR i 5 ROk A A R IR JE
R TN TRACIE JNTTES Sal € 0EE7IPN
MY AT T HHER i g Rk RS
BLAR R e M C R 45 SR A — 3, [ ok
() S ) LY AL, AREFST AL Ak SRR VE R it N
A H, 7E R SN I AR 50 T e b g A 2R
TRZH B e L5 A DB AR E PEDE ST, DA X A 3
VEREREVE R i, 199 RS B &% U X H b 3 B ol
PR LRI X A HH A 38 GE VR A T RS R R I 2%
1 ##5 7%
1.1 I XHERSR

I X T 2015 4F, i TREGMX AR S
(103°07'00.16"E, 38°37'10"N ) SR/KAF, & 1A
13340 m*, X 46 IX 8 T 80 IR T R T A X
IR 1400 m, VR ER, BRIEZER, FEBR
JE78°C, RERIRE 252 C; M EFEST, 4F
ITLF 162 d, 4E34 H FREEL 2799.40 h;y % X F#EK
/b, AEHREKE 1132 mm, 78Kk & ik 2644 mm,
REK EZAERTE 7T~9 H o BHE 1A b X TF B
TR B B A -, JREFE AT A 30~60 cm,
PEZ T, HHER, RIS fokdE2E.
1.2 R¥Et

IS T 2020 4F 4 H PR, 5 X H 2015 4R FF
AUECE N EHE (Tn) . DBF (Tm) . A (Ts) FIEk
B (TE) 4 PO ER G 22 AW s, LA A 4R



828

(EE= A

936 5

PEIEH X (CK), WA E 3IANEE ., 4F
PR A 900 R . (1) Gelk: WOKEAEH, X+
AR, HERBERAERME,; (2)
BE: WG A, B BT AR 1, &
FRAT 15 25 A7 AT HERF B8 L 7.5~ 10 em, 7 3% Ff 5
(3) WM. FRUE R R B 57 X Bk o BE 424 30 cm,
XL EHANAE, HFEHEH M 7.5~10 cm, B

Firs (4) BB BOBOS RN EEHE B L, #H3h
HIZWHE RN 20 em, FEHEH M 7.5~10 cm,
BEREF . #E55H (CK): B2 BAX L5kt
s, AT, AR -, K
RUAVENR 1, R JI AR, 0~20 cm + )2 FEA R
TR L2 1,

F1 REDEERBUMR

Table 1 Basic physiochemical properties of sampled soils

. BT R A R A
HHER EC/ms-cm™ . . . .
Tillage measures pH ‘ms-cm Organic 1 Total 1 Available 1 Rapidly aveulablel
matter/ (g-'kg ) nitrogen/ (g'kg ) phosphorus/ (mgkg )  potassium/ (mgkg )
%u#t No-tillage 7.99 0.37 10.66 0.44 1.19 169.50
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A% Deep loosening 8.21 0.31 8.99 0.34 1.08 163.20
FK#H Autumn turning 8.64 0.28 7.64 0.33 1.03 162.80
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Table 2 Effects of tillage on distribution of soil aggregates

LI R AR 4Z Soil aggregate particle size/%

+E/em sl

Soil layer Treatment >2 mm 1~2 mm 0.25~1 mm <0.25 mm oz
Tn 2125+ 1.67¢ 1320+1.33 a 353342354 3022+1.55b 6978+ 1.64 be
Tm 26.58+0.75a 14.55+0.84 a 35204153 a 23.67+242¢ 7633+1.82a

0~20 Ts 24.30+1.24 ab 13.05+0.61 a 31194124 b 31474206 b 68.53+1.09 ¢

T 22.80+2.07 be 13.8840.87 a 3527+1.71a 28.05+2.16 b 71.95+0.65 b
cK 18.60+0.92 d 13.6240.79 a 24.15+1.96 ¢ 43.63+1.58a 56.37+038 d
Tn 26.56+1.22¢ 15.1940.98 a 30.73+£1.65b 27.53+3.00b 72474141 b
Tm 32.66£0.06 b 1581+1.12a 33.97+1.53a 17.57+1.67 ¢ 82.43+130a

20~40 Ts 34.85+0.77 a 16361252 29.25+2.55b 19.54+2.77 ¢ 80.46+1.25 a
T 30.78+£0.23 b 15.6240.55 a 35.98+128a 17.62+1.64 ¢ 82.38+0.56 a
CK 28324194 ¢ 13.254+1.08 b 17.8840.85 ¢ 40.55+2.14a 50.45+0.62 ¢

W RPUNGFRERRA A AL EAEp<0.05 (Duncan¥i EL D) KPFFEFEE.

Note: Data with different letters indicate significant differences among treatments at p<<0.05.
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Fig. 1 Effects of tillage on stability of soil aggregates
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Fig. 2 Effects of tillage on organic carbon distribution in soil aggregates
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Fig. 3 Effects of tillage on cumulative mineralization of organic carbon in soil aggregates
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