e [

Fard: E2l
2021 4F 3 H

JOURNAL OF DESERT RESEARCH

3 =
v Vol.4l No.2

Mar. 2021

WAL, R AR, TR XBHRIO Y A e R A SR s ma [T ). v PP, 2021,41(2) :212-220.

FFEXFRR DD i + I BAR 5 K
T RE 1 HY 52 M

Tl FER,

= #2 Am

(1.VGILIMRE RS MR SRR Rb 2, Holr 220 7300005 2. i ERFE R PG 6 AE SR B RORAF S b 25 S vk
BrgESs, HR 22 7300005 3. R EFABE R, JEET 100049)

FEEE : PEHURLIR U0 Ml DA [ B AR B 0K L, LAY 0 R b Ry % B, SR FRR O 5 00 5 T 0—40 om 3845 R Az P 3R 44
SRR, AR T 0.25 mm KBt BT R IR 1 75 5 (W) P B AR (MWD) JUF3 542 (GMD) 3B 4E %L
(D) R+ n] itk X - (KO AR PEE I 8 A , 52 B T B AR BRAN £ 2 R B ARG R 3K Rab: A SR A 1 5 2
el R E2E 5. SRR (D) FF BXF L HOKFRPE SRR S i 4 T B 152 m) , 76 8] £ )2 2 90— B0k
A R B RPN BEA B AR K, A R S R BN RIS S (2) B 15—20 a HIEHIRIRA w,,, MWD Al
GMD fH ¥ T HABIF BAER , D K WAHR , B EZPREREL T T2 Q)R KT 1 mmAiian +
A RIE S RS w,,, MWD .GMD B .38 IE A (P<0.01) , 17 5 0.5—0.25 mm ,<0.25 mm k7 £ A B IK & Bt DK
PR 25 DG (P<0.01) o JF BTG S & TRHRIDHIX T AT R ARTRE M, IF B 15—20 a iy HIEHTIR I 80, KT
20 a (I B A B2 T 2 A st Ak L 10 7% REGE ik SR BUORAP P A A it it A5 Ty =X S B A%t IX. I P R B R e s KT
1 mm (KA AT SR AR 55 1T LA SR PP 122 X3 - M o ) S0

KBIA: KFRVER R A T RARM ; RiAR o010 5 BISRIARR vk

XEHS: 1000-694X(2021)02-212-09
FESES: S152.3

DOI:

0 31§

SRR Sy L S A i S A BT, HOREAR 7
A 07 P 9 S R KIS R B 4R
SR AR ) R R 0 1 LA SRR Al 2 A
J7 AP B . SRR IR i AR
JEH 2 A%, HAR e v sz L S RE B B E R I i
HEARF S A A S Z R . Horp,
IR A AT 2R AR A B A R P T 2 - B B
P ATAR R [ A Ah 3 B b A
Ty AR R AR R R R AP A
S0 RV RAA B M T R T RS RS T
FRA R o HIX P TR AEY EE L
AR S AZIE 757 0k g R o I U YN
P 22 B0 i 58, HAT ST BAF B + 0K ARk

rfE HH:2020 - 12 - 23; 2B HEF:2020 - 12 - 30

10.7522/j.issn.1000-694X.2020.00131
XHRARERS: A

AR WA EVERI BT IR AR

BHRIDHBIX A AR BEIE S , 52 FLARIN R A G
B NS B F INE2 0, A B s o 1%
DX A PG o 3t P DR ol 555 , R AUIG  EHTR R
PABSCE SRR PSR AR S R A, (A R KA K
= A 3 AL, S 8RR E KR RE 1 A
AR R RRE R SRR AE R N B R R
B IR ANGHAT K SCE TR R BE ST, i H 5
IEHUE R R AWETE LR OK O BER
X, LAV J5RE 3 S Xt B 23 B AN [R) O BRAF R A4 &
oK T A 98 % et - 98 AT SR AR A oA 21 A AR 1
Lo ARA a3, DA SRR RURE $h 7 A TH T B2 00k 8 Jo
2R, DU R0 b XA A 8 42 L e b bl g
TR SRS AR BB AR X3 T L IZ XS
AR A Al f52 kR BA B2

BB N5 F VA XA R H (201601052) 5 [ % # S 6F & 1115 H (2016 YFC0500907)
TEHE RN E B (1995—) , Lo, W 2 FH o8 4E , EE AR AR IARA S SE . E-mail: 1510473925@qq.com

B 1EE : 2= £ 7 (E-mail: liyl@lzb.ac.cn)



5 2 1

BB TFRASRHRID U i - e SR AR A5 B AR 2 P B 213

1 MBEEA*®

1.1 ARRXER

WG XA T N 52t 38 A0 T 4% = S il 7 4,
M4k b E L7 2 T R AR B A AR R R I T
b . Hb PRV B 42.3°—44.5°N | 113.5°—123.5°
E, F-¥i4R 350 m, J& Kt 55000 . AE3A0R
5.8—6.4 °C,=10 °CIFIE A 3 000—3 200 °C, JC 5 1]
140—160 d, 4E [& /K i 343—451 mm, Frh7E 2 2,
AEZE R B 1 500—2 500 mm, 4EF ¥ X% 3.5—4.5
mes”, KX H%25—40 d. #F53 X 438 LR (b
SEAS O R SR IR A S R AR K LR IE M g
257 R K AL T VD JoT H ) B () 2 30 1l VD ot
JEYEYE T 5 Sy Az KUl AR R AR T
BZNMHFZ, W s El . E gy HUA L b
R AR K 1—0.25 mm (R (5 20%—58%, Ki 1% N
0.25—0.05 mm AU 40> 15 40%—67% , ki 1£<0.05 mm
B BB 5 0.1%—15%. 1% IX H A P & =K,
AN50.5%

1.2 et

T2 [ AH 5 08B0 A L RE L 2R A7 1 52 A BT A0 A
i, BT B AR N 0—5.5—10.10—15,15—20.,
20—25.25—30.30—35.35—40 a 3 8 BB (1 &
K it AR 7 X3 R AL RE+ A HLAE (4= 2% 238 )
W7 O E , A K DK S—8 WK, B BE L S
e, Ry HE AT B X Vb s A SR A4 1) B, AE A
o 7 B 30 X 7 SR B VD 3 b = AR A B, R
it BN REHB G TR AR 25 mx25 m, B K 5 mx5 m,
T 201948 H NI & 9 H L AIRFE, 430 1E B4k
FE AR b b (IR 3 R 1 FORAE PR T B ) 2
U3 A5 ) TR R 40 em, 76 B T % 0—
10,10—20.,20—40 cm & )2 ¥F J] R A UK H#E ik
T ) SR Al LS = He L B SRS R b
PERCE A 1—2 em B/, BIBR KA Bk B ) 5K
Ja FARIAT o R 4 A a7 ORI A X+
FEMIARSN , DLt IR 1 A SR A4

TR AR AT SR AR B 0 R FH I O 94 . R
77 TTF-100 %Y - 58 JA] J A4 53 B A A7 0 4k, PR B
50 g T+, B LK R 1.0.0.5.0.25 mm, 78
17K FE 4R e (FEHE S 0 A T o5 b s B, e Tt

JZ0 0 HFECRRR A ), AR AL, L 30 7K - min
G305 min J5 A G A SRR IT 43 5 e
FOMERMEE, T 50 CFHLT Bl /N T
0.25 mm (3R FR R K R e R A 24, KT 0.25 mm
(AR AR R K R R T SR AR

1.3 HELESST

AT 5T 6 FH 45 R ROK RGBT AR il KT
0.25 mm K RAK S 5 (W) P E R AR
(MWD, mm) JLfi 73 B 4% (GMD, mm) 5 JE 4
B (D) 38 mT bk PR (KO Sk i 3k T 38 R e

#%?E,z&z«ﬁ—zxj .

Wons = ——2 % 100% (1)
T
MWD = x,w, (2)
i=1
Y winx,
GMD = exp||—— (3)
S
i=1
Mr<x) (x|
r<x; X;
( ) @
MT xmax

P13 L 10 A IR A X4

lg{M(;‘;xi)}=(3—D)lg(xxi ) (5)

max

K =7.954 x

0.0017 + 0.0494exp {( - 0.5) x

(lgGMD+ 1.675) }} o

0.6986

o M KRR R T 0.25 mm 7K B A1 B8 44 110 o
it (g) s My R KB A R AR 1 T i (g) 5 x, b R
G 2 ) KRR M A R AR B B AR (mm) 5w, A 4%
KoK Rk AR AR T E (%) s M(r<x)) W E R
INTF x KRR A R R Bt i () 5 x,. A KRR
A SRR B K AR (mm) o

% ] Microsoft Excel 2010 1 SPSS 16.0 {4 %}
BAE AT B . R H R 2 5 22 49 BT (one-
way ANOVA) Fll e/ 357k 2% 595 (LSD) 1 7 25 57
B EVER L («=0.05) , F| FH Pearson % £ 47 #H ¢ 43
Mro FIH Origin 8.5.1 F{HER
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AEFFRERT T ERAKIRRMEFRER 55 HHFHE

TF R oA T A HE K R P R AR AT, S5
X B EE , AN ) TR B A BR 1% 45 4 2 /K AR M K R 1k
iR 1), #2840 aXl 4 A 0—20.20—40 a
Bro 0—10 cm 2+, B3 RKLL KT 1 mm A
<0.25 mmAif2 R F, 1—0.25 mm A BK & B 7EA TR
AERRC B 2 S, 0—20 a, B HE T BRAE R84 0,

2.1

>1 mm ZKFE B R AR B Z 380, 7 15—20 a ik 5 i
KAH 55.15%, 55T B 0—5 a8 K 7 148% , B %t BB 4%
KT 21%,<0.25 mm b2 (1) A RAAR L3 H I,
FE 15—20 af5e/IN(36.83%) , JF B 20 a Ji KA BRIk
IR R, 730 a5 LA SR T, 1—0.25 mm kL
BIHRIA S /AR E . 10—20 cm T)ZEH A
] T B A7 R A R AR 5 AR 10 5 0—10 em £ 225140,
GA RN TR s W TRV T S/ Nl Rl T N U 5V E 9
>1 mm B BAATE 15—20 a 35 BIEAE 59.69%, 1H 20 a
2Rk T, 20—40 cm + 2, <0.25 mm

F1 AERFARERTFABEAREHES T
Table 1 Distribution characteristics of soil water-stable aggregates under different tillage period
G R BRI & /%
R AR >1 mm 1—0.5 mm 0.5—0.25 mm /NF0.25 mm
G TR I R Xt 1 R R TR I
0—10 0—S5 22.23+0.02%  23.26+0.19° 3.92+0.02¢  1.22+0.01°  11.03+£0.02**  3.76+0.01*  62.83+£0.04*  71.77+0.19°
5—10  29.58+0.00" 27.19+0.09° 1.53+0.00%  1.38+0.01° 8.054+0.02*  3.80+0.02°  60.84+0.02%*  67.63+0.08"
10—15  28.21+0.16% 18.40+0.12° 3.88+0.00>  2.03+0.01° 8.044+0.02¢*  6.58+0.04°  59.88+0.16“*  73.00+0.12°
15—20 55.15+£0.03%  45.76+0.16° 2.24+0.01™  1.27+0.01° 5.78+0.02°  2.65+0.01°  36.83x0.01"  50.32+0.16°
20—25  46.67+0.01%  36.12+0.07° 2.83£0.01%  2.15+0.00° 5.69+0.01%  4.41+0.02°  44.81+0.02™ 57.324+0.05°
25—30 30.59+£0.03%  22.53+0.17° 4.06+£0.01%  2.59+0.01° 8.95+0.00%  5.98+0.03°  56.41+0.04™  68.90+0.15"
30—35  39.72+£0.15°*  30.99+0.08" 6.72£0.01*  3.30+0.01° 2.83+0.00  4.33+0.02*  50.73+0.15%  61.39+0.10°
35—40  47.95£0.01%  33.40+0.19° 3.91£0.01¢  2.31+0.01° 5.70+0.01%  4.31+0.02°  42.44+0.02%  59.98+0.18°
10—20 0—5 32.35£0.02¢  11.06+0.11° 2.13£0.01%  1.19+0.00° 7.34£0.01%  7.62+0.04>  58.18+0.02°*  80.13+0.15°
5—10  32.10+0.03*  22.81+0.10° 1.76+0.01%  1.08+0.01° 9.08+0.02%  4.19+0.04*  57.06+0.04"  71.92+0.09"
10—15  31.97+0.15% 6.16+0.06° 2.56+0.01"  1.74+0.01° 8.78+0.00*  6.32+0.03°  56.68+0.15" 85.78+0.05°
15—20  59.69+0.04%  23.71+0.11° 1.26+0.00"  1.68+0.00° 4.62+0.00"  5.03+0.02°  34.43+0.03"  69.58+0.10°
20—25  29.61+0.07"*  21.65+0.16° 4.21£0.02%  2.10+0.01° 7.2740.03"  4.56+0.02°  58.91+0.08%  71.70+0.15"
25—30 22.48+0.09%*  14.39+0.18" 2.95£0.00<  2.14+0.01° 9.70+£0.034*  7.67+0.05°  64.88+0.094*  75.80+0.15°
30—35  29.52+0.05% 25.84+0.01° 3.41£0.01%  2.42+0.00° 9.02+0.01°*  4.09+0.01*  58.05+0.04”*  67.65+0.02°
35—40  42.74+£0.02%  30.91+0.16" 1.98+0.00%  1.30+0.01° 5.35+0.01%  4.26+0.02°  49.93+0.01%  63.52+0.18"
20—40 0—5 2.02+0.00" 3.20+0.04° 5.96+0.00%  1.58+0.00° 6.46+0.01%  7.03+£0.00°  85.56+0.01**  88.19+0.04°
5—10 9.75£0.01%*  10.91+0.13° 3.10+£0.02%  1.52+0.02° 8.89+0.01  6.90+0.03°  78.25+0.04%  80.68+0.11°
10—15  10.57+0.08 1.72+0.02° 2.43£0.019  1.72£0.01°  11.96+0.01%*  4.89+0.02°  75.04+£0.09“  91.67+0.04
15—20  28.42+0.02% 7.58+0.05°  13.19+0.02  3.00+0.01*  13.16+0.02*  5.81+0.01*  45.23£0.03"  83.61+0.05°
20—25  25.25+0.01¢ 9.09+0.10° 3.65+0.00°  2.33+0.00°  11.05+0.02“*  5.09+0.01*  60.05+0.01" 83.49+0.11°
25—30  19.14+0.00"* 5.70+0.04° 3.10+0.00%  2.73+0.02° 6.49+0.00%  6.87+0.03°  71.27+0.00>  84.70+0.05°
30—35  19.05+0.01% 15.70+0.14° 3.38+0.01™  2.64+0.01° 7.61£0.02™  4.91+0.02°  69.96+0.035%  76.75+0.14°
35—40 38.34+0.01**  18.73+0.10° 2.78+0.007  1.98+0.01° 7.88+0.00%  5.10+0.02°  51.00+0.01%  74.19+£0.11°

ARG PRI AN RIT BAF BRI 25 5 1835 (P<0.05) s A R)/ING BRI B -5 O I A] 22 5 .25 (P<0.05)
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B0 AR B B SRR 7 A P g ), 45.23%—
85.56%,>1 mm [FRIFAIFETE 15—20 a fix £ 28.42%,
0.5—0.25 mm K7 12 1 A1 R KBS 2 T 0—20 em )2,
AN T B AR B A 38 AT AR & 1 4K F 0—20 cm,
AL R 0—20 em. FHILATAL, KA RG22
BEERE ], ZERHRIDH X, JF B % S22k 1k Rtk
KA TR TE 1, LB 25 T B A7 B A 38 i S 30N
RIS A3, KT 20 a (9 FHF BASH T L3k Ra bk K
B AR I B AR

22 ARFAREFERTLEKRERAREHIREE

5T R L, AR BRAE R 45 12 W, 3
BN (P<0.05, 1) ,0—10 cm ¥ /il T 27.16%—
48.59%, 10—20 cm 311 4 29.68%—205%,20—40 cm
B T 12.54%—234%, 158K 48 40 a 53~ I Bt %
&. 0—10 cm )2 H,0—20 a N, fi 5 T RAEFR Y
B, W, BN, 7E T B 15—20 a ik B I&{H 63.17%,

20 a7 VIS, 10—20 cm F120—40 cm +
JZH W, AR S 0—10 em 2801, AR AE 15—20 a
R, 0M 65.57% F154.77%., M+ HESHI K F ,
W, s B8 1 J2 R EEBG I /

ASTA) T B AR FR A1 3K MWD £ GMD 2 31 H A
I f R (E 2,3) ., FFR 10 a5, A )2 #Hb
5 %} B8 5] MWD . GMD 2 5 135 3| 1 3 K F (P<
0.05) . 0—10 cm + 2, JF B 0—15 a § MWD,
GMD %, 435124 0.82—1.01 mm #10.31—0.36 mm,
e H BUTE 15—20 a, 43518 1.74 mm F10.80 mm,
20 a Bl TF BAFIRIE M E IV R {E . 1020 cm
+ 2, IR 0—15 a, MWD, GMD 725 L 2 R i 2
(P<0.05),15—20 a i3, 53 51°4 1.86.0.90 mm, HAth
AEFRA 54 0.81—1.38 mm #10.30—0.53 mm, 20—
40 cm )21 ,0—15 a, MWD [ 5 T B AFEBR 4 im i
FHER(P<0.05), GMD MR 2 3 (P<0.05) , e KA ]
FEHBLAE 15—20 a, 735124 1.06 mm F10.45 mm, HAth

A:0—10 cm Aa B:10—20cm Aa C:20—40cm
60 | Ca Ba 60 | 60 Aa
b Da Ba Ba
b Ea CDa Ca
o Fa b| « (CDa Da CDa o Ca
S, 40 |Ga FG; 5 <, 40 Ea [y M| S 4ot
Sl b b X b b fib N Ea Da b2 W,
b Fa b
b
20 H 20 b 0|ca B b b b
o b

‘TEﬁSQ%@O ‘TEESR%QO 72283820
s 141111 R $1 141111
— — N (o)} o o — — N N o o — — N N o o
FFEAR/a FFEAEIR/a TR a
EAFE CONR
AR S TR 3R R A A BAF B ] 25 57 1 35 (P<0.05) s AN [F)/NE SF ) F2s - B 5 0 B i) 22 57 i 2% (P<0.05)
K1 AR RAER>0.25 mm K FaE AR A &1 ()
Fig.1 The content of soil aggregates of >0.25 mm (W, ,,) under different tillage period
2.0 2.0 7 2.0
A:0—10cm p, B: 10—20 cm C:20—40 cm
Ba
15F b Ca B 15F Ba| 15F
b £ g
E Fa_ Ga Ea fIb | £ Ca Ca Ca Da Da [|b]| & Aa
1.0 o b L 1.0 H b b Fa b 1.0 F Ba Ba
% b % b % Ca Ca b
b
0.5 osHP " osl Eas Da || A
Faa b
‘TSﬁSQ%@O ‘1’228@8@0 ‘TS&SQ%@O
S S O G G O O O R R
FFEAR/a TR/ FFEAER/a
e IR

AN B F R AR I BRARBR ] 22 5 1235 (P<0.05) s ARl NG SFREFR ORI B 5 HO R ] 22 53 3% (P<0.05)

&2

AN [T BAR R 4 e R A2 F A AR (MWD)

Fig.2 Mean weight diameter of soil aggregates (MWD) under different tillage period
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1.0 1.0 1.0

A: 0—10cm B: 10—20 cm Aa C: 20—40 cm
Aa
08 08 | 08
Ba
Ca

g L b g L, £ B
£ 0.6 £ 0.6 Ba £ 0.6
9 Y o o

T2 28 g R8s T2 28 8 R 8 S M- B
T O N T N N T O N
— = N O o  on — = N N & o — = N N & o
FFRAERR/a JF R/ FrRAERR/a
EHFE IR

ARG FEEFR AR I B AR PRI 22 5 2.2 (P<0.05) s ANRl/NE TR IR T B A5 R B ) 22 5 1. 25 (P<0.05)

&3

AT T AR R AT SR AR LT3 B 42 (GMD)

Fig.3 Geometric mean diameter of soil aggregates (GMD) under different tillage period

AERRAIX AR . RN E A W] B AR IR Y
MWD .GMD {f7E 0—20 cm &5 T 20—40 cm.

B3 10—20 cm )2 15—20 a JF B 5% B8 ja] 22
54 2 (P<0.05, ¥ 4) 4h, o LR A RAE R B D
W/ NT L, 0—10 cm + )21, R [RI1FF B AR R
D{H 2.66—2.87,15—20 a fie/IN, B I B 0—5 a [&AI%
T 7.51%(P<0.05), 10—20 cm )2, R[EJFRAE
FR D {H 2.62—2.88, 15—20 a fix /)N, b % BEFEAR T
8.99%(P<0.05). 20—40 cm + 2 , AN[FJF B AR
D1 2.80—2.97,15—20 a{/i8R fe /N, PR 0—5 a
FEAR T 5.76% (P<0.05) . AT, FF R 15—20 a
(R 7E 25 2 A8 PR R M 10—20 em>
0—10 cm>20—40 cm,

Ej X REAR E , 2% 1 2R T BAFE FR A b K (B3
INFEHD, HLBR20—40 cm 12 0—10 a &b, ¥k B
FIKF(P<0.05,E5), 0—10 cm )2, K(EFEIT
BARERR 3 2 800 sh A8 A, T B 15—20 adx

/N, R 0.04, 55 XF BRI /D T 29.30%,  10—20 cm Al
20—40 cm 1 )2, K{E2Z AL FFT 0—10 cm AHALL,
YIHE 15—20 a f /I, 43 5l 3 % BB 2D 66.53%
55.88%, X i B 1% T B A PR 3 fr iR A5 . A
+ IR A, 4] it K A{E A 0—20 cm [ 20—
40 cm /N,

4545 W,,. MWD . GMD . D Fll K (1) 78 Ak 7 AF 5k
B LIFTR 1520 a i IR AR e M B & F
HABAEFR , KT 20 a 9 FF BRFIF L IELE 0 AR HE,
H sk e e M 0—20 em>20—40 cm.

23 THEKREHARGSESHAREREMSER
kP

>1 mm R AR HIEATRIK S W, MWD .GMD
M R E IEA I (P<0.01,522) , 15 0.5—0.25 mm
<0.25 mm KifE AR D K 5 2 7R O (P<
0.01) , X 1hd BI>1 mm 7 4 A1 B4R n] 1 Jy iz X+ 4

A: 0—10cm B: 10—20 cm C:20—40 cm
a a
3 [Aa? ABad ABa2 Ca ABaaABaaABaa Ba? 3 [A2? Aa? Aa ab Aa? Aa? Aaa,p.a 3 ﬁ\‘”‘ABaﬂABaa Ba AABadABa ABa? AB,?
Q2H Q2 Q2H
1 H 1F 1K
0 — 0 - 0 -~
T2 YR’ 8 R 89S T2 28 8 R 8% T2 28 8 R 83
N N L I N O
— — [\ o on o — — (¢ o on on — — o o on on
JF R/ JFRAERR/a FFRAERR/a
EAFE IR

AR FREFIR AN R IF B4R BR 0] 22 57 .35 (P<0.05) s AN JF)/ING B30 IF B 55 00 B ) 22 5 1. 3% (P<0.05)
K4 AEJT AR L e R A B4R (D)

Fig.4 Fractal dimension of soil aggregates (D) under different tillage period
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025 025 025
A:0—10cm B: 10—20 cm C:20—40 cm
0.20 | 020 b b p ©
Bad gy
015F b 0.15 cd|cat ®
 had b b ~ Da
o.10 Hjl | Bar Ba pCal| B bl 010BC - .
b Eal Dal E al
al
0.05 H Fal 0.05
0.00 0.00
EEEEEEE EEEE R e 0 R YERE
$1 1017717 d1 1017711 T |
— — o\ o o o — — o o o o v — N o o o
Fr B4R/ FF B4R/ FFB4AERR/a
EAFR x|

RFRRE FREFIR AR R T B AR R 9] 22 5 .35 (P<0.05) s ANR)/ING FREFR T B 5 HO i A] 22 5 . 2% (P<0.05)

s

AT BAFBR ] ph kA7 (KO

Fig.5 K of soil erosibility factor under different tillage period

F2 BHEKBREARGESE5ARERESEBRIERE
Table 2 Correlation between the content of water-stable aggregates of each particle size and aggregate stability indexes
>1 mm 1—0.5mm  0.5—025mm  <0.25 mm Wy s MWD GMD D K
>1 mm 1
1—0.5 mm -0.204 1
0.5—0.25 mm -0.530™ 0.298 1
<0.25 mm -0.961" -0.024 0.335 1
W,y s 0.961" 0.024 -0.335 -1.000" 1
MWD 0.999" -0.164 -0.511" -0.972" 0.972" 1
GMD 0.857" -0.090 -0.493" -0.963" 0.963" 0.968" 1
D -0.987" 0.108 0.508" 0.969" -0.969" -0.990™ -0.967" 1
K -0.982™ -0.253 0.267 0.979™ -0.979™ -0.987" -0.958™ 0.977" 1

FFIRAE 0.05 K F- AR, *+ IR AE 0.01 KK ARG
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Effects of tillage on distribution and stability of soil aggregates
in Horqin Sandy Land

Cao Liyue', Li Yulin®, Zhan Jin**, Shi Lina’
(1.College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730000, China; 2.Naiman
Desertification Research Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,

Lanzhou 730000, China; 3.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to find out the effects of tillage on the composition and stability of soil water-stable aggre-
gates, this study analyzed distribution of aggregates with different particle sizes of corn fields with different till-
age period and the sandy grassland nearby in the 0—40 c¢m soil layer by wet sieving method in Horqin area. The
content of soil aggregates of >0.25 mm (W,,,) , mean weight diameter (MWD) , geometric mean diameter
(GMD), fractal dimension (D) and soil erosibility factor (K) were studied to explain the distribution and stabili-
ty characteristics of water-stable aggregates under different tillage period and soil depth. The results showed that:
(1) tillage exerted remarkable effects on the content of soil water-stable aggregates, the content of macro-aggre-
gates presented an "N" type trend with the increase of tillage period, which was consistent in different soil layers.
(2) W,,;, MWD and GMD of soil aggregates in 15-20 years were higher than the others, while the D and K
were opposite, the stability of the upper layer aggregates was better than that of the lower one. (3) Correlation
analysis showed that soil aggregates content of >1 mm was significantly positively correlated with W,,;, MWD
and GMD (P<0.01) , but was negatively correlated with the aggregates content of 0.5-0.25 mm, <0.25 mm, D
and K (P<0.01). In summary, tillage activities enhanced the stability of soil aggregates in Horqin area, 15-20
years of tillage has strong anti-erodibility, and tillage of more than 20 years may lead to land degradation, con-
servation tillage should be considered to achieve sustainable and healthy development of soil. The water-stable ag-
gregates content of >1 mm can be used as an important parameter to evaluate the soil quality in this area.

Key words: water-stable aggregate; tillage period; particle size distribution; soil aggregate stability



