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Fig.1 Location of experniment site
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Table 1  Setting of seven cultivation patterns

e BB KB
Cultivation patterns Disposed means
Erab R # Subsoiling FAS £ 4% £ WK TREAT R T, 3R S om, [BIBER 3 om, RS HIREBARBE LR
Treatment b ERMMER L AR L REEHTHHL R BHREAR I en, BB ERN L
of plowing Deep plowing WA FETITHRL R
BB PR B Plowing and scrunching B S AR IR IR EEARRELE L HEZBAY

HAELE /ANZZFE 10 em NEEREBAN 10 em REBEF/HMEN N EEERDEEFTRELE HHEE
Treatment Wheat stubbles 10 e¢m tall TH/NEEHFTERLLE
of stubble FHEE 10 cm #EEARY/NEREFRIE EREF L REWKIELT ERELAAKLITLRE

Buckwheat stubbles 10 c¢m tall AN RENFEE RENTE LB/ R EN T E R HE

EAREEE 10 cm #EEABNFEEFRY, AFRER L REMNOERT , FIRERELAEE 2T
Benne stubbles 10 cm tall FLAE AT SN SR A B AR , B E 1 T BE LA T A1 SR 4R B 30 E B O HE
F3R# No-stubble W RREFT R MEREFEARRS, LN ERAREEYHERLT AR

TR S MRS A R AR A 2.

(o ) (o ) (o) (e ) G ) Coome ) (ome

U

WE BHEgtE: 8ms ' (15min). 10ms” (10 min).
15ms "' (10 min). 20ms™ (5 min). 24ms™ (3 min)

[ﬂ< A BB AR RS F B TSR A J

B2 BB RLBEAR R E

Fig.2 Techmcal flowchart of the wind tunnel experiment on wind erosion
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2.1 RAXKR4LR VR, LA 20 m s~ R F KB 8 m s~ R,
2.1.1 FRABEERRBERRIEN L AR BT Rk E R T F , B R A, 8
B R R R L R R R, BT 20 ms  KETHRBEER S ms 'K,
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20 m s~ R F AR E R 8 ms ™ R T KU
Y 25.05 £

(2) A BEES B ReE 3 Mgt R, R
IRl A BB R PR AT B K, M 124.8 g m 2
min~ ', BIEEA X BN, 8 21.01 gm ™ min ™! HTE R
EEMS. 4 HERWET I RESH G FHET
FTHE AL FE 38 0 T b AR R

Q) EBEMAMLETAT, EEHARE
URBREMENER MM ER S EZE WL W,
FeETA &, E AR E X B R 3 fH A W & K, i B

70.15 g m~ > min ', BIBR AN B/, 15,14 gm ™3
min~' B A REEM 4.63 %,

(4) 7 FRALEE 5 T A 5 (B KRNI
o BAEEOREE > TRTE > R > FFEE > B8 > b
FIE > BIRKIE, LT T, BB R AR i X\ o R {E R
KL,BF 124.8 g m™ min ', R BR A XU A
8.24 &,

LR — 5 Wl T BB A B 48T
X TFTHRRERGSRERRXFR, BHEA AR L
HHFX K B8 3 cm BB 8 o FIBIHBE(EKI).

R 2 FEHBEERXERRERE TR M EE

Table 2 Wind erosion rates of different cultivation patterns under dilferent wind speeds

JAL i B fa) BBt o ik i )
) B B hEH A R KR E
Wind speed Time Plowing and Buckwheat
Subsoiling  Deep plowing Wheat stubble Benne stubble No-stubble
(ms ") (min) scrunching stubble
B
g m~* min
8 15 1.69 4.72 5.32 0.34 [ 101 1 35
10 10 2.33 5.06 8.33 0.51 149 1 32 3 54
15 10 6.07 12.60 24.80 4.55 354 253 43 52
20 5 41.50 25.30 258.1 33.40 81 98 25 30 88 11
24 3 145.1 57.35 327.3 65.97 136.6 45 55 214 2
R, ¥ 39.33
— 21.01 124.8 20.95 44 93 15 14 70.15
R, average value
R3 TEBHEXIRR FE TR EE
Table 3 Wind erosion rates 1n different patterns of plowing and wind speeds
I A e BBk 3 cm EA# 8 em 50 R e
Wind speed Time Plowing 3 cm deep Plowing 8 cm deep Plowing and scrunching
(ms ) (min) gm “mm '
8 15 4.39 7.76 8 54
10 10 4.61 8 77 9.22
15 10 5.57 11.85 15 32
20 5 15.18 16.19 71 86
24 3 21.93 22.54 290.2
R, F#1{H R, average value — 10.33 13.42 79.02

MEITREHEXNNARLHE, 2 FEAR
IR 3, ERIBE 3 em MIFOLT , XUt 2 2R 2
410.33 g m™? min~ ' FEBHBE 8 cm BOTE AL T, KU
HEERME RN 13.42gm *min~ ', B3 cm 5EH 8
cm B9+ XU B SR A 2 N K, i T IX B A R B AL 28
AL M AT B, 38 T f R R, KU R
XA K, Ti— B BBFEFTHE L 8, M E X R
T, A 89 XU e o DR 8 T, B e XL A

K, LR R BB 3 em SBIH 8 em HEL
KNE E R, 0, 8 mos T KU AR T T, BB
3em BB 8 om HEHIIRIE = FE AL T A9 XU
BERLAHZA K AR, BEH R K, 88t o 15
BT 9 48 X\ b S PR S N, 7E 24 mos T KU Y
SrAREIBHE 3 om 5 EBE 8 om 4 45 XU EE R M
13.23 5 12.87 £%. BUBFOREFEAE AL FARLL -7
B ER N 79.02 gm *min~ ", HNEBB 3 m
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5888 em X ILHERE 7.65 15 5.89
o

2.1.2 ARABEELINEERESKREH LR K
TR XL ot S 56 % B < XL ot 8 IR ) 388 K TR 48 K, SRk
5 REZ RSB R RED Y, hik 2 TR
TRBEREXRMER(R) SRE (D ZANER
KER(FE

R4 THHERARNMEZSRE2 AHRER
Table 4 Fitting equations of the wind erosion rates and wind

speeds in seven cultivation patterns

BrEm Rov % E HEEBR
v 3
Cultivation ” Correlation
Rrv relationships
patterns coefficient R
e Subsoiling Ry =0.137¢% % 0.99°
Bi# Deep plowing Ry= 1.166 &7 0.99"
B PR Plowin
d Ry =0.5227¢%%04° 0.98"
and scrunching
/NFFE Wheat stubble R, = 0.0195¢° 2 6* 0.99"
F # 7 Buckwheat stubble R, = 0.0528¢" 3 &¢ 0.97*
% BKFE Benne stubble R,=0. 10230255 4+ 0.97"
X BRI No-stubble Ry =0.1664e°31% ¢ 0.97*

R » RR0.05BEKFE(n=5,r505=0.878 3) Note: Sym-
bol * represents statistical significance at 0.05(n =5,y 5 =0.878 3),

ik 3, T 2 S0 OR 17 B4 X o AR foh e R
A2 B RER (R 5).

£S5 TEBHEATAMEXZSREZ AMBER
Table 5 Fitting equations of the wind erosion rates and wind

speeds 1n different patterns of plowing

B HEXRER
Rsv X R
Cultivation Correlation
R v relationships
palterns coefficient R
B#t 3 cm Plowing 3 cm deep Ry =1.579¢%1071* 0.96"
B$t 8 em Plowing 8 cm deep R, = 4.532¢2065 4 0.99"
Bi#t PR B¢ Plowing and scrunching R, = 1.016¢" *°** 0.96"

H:Fd x £R0.05 EEKFE(n=5,ry0 =0.878 3) Note: Sym-
bol * represents statistical significance at 0.05(n =5, ry o5 = 0.878 3)

HR 4RSI ARBEEKXTABERS
NEZBIHRRBE.
2.2 W #

(1) @I R LR, /RN T AR BFF K
X X B A TR0, U R O SR 3 OB AR 7 K
TREPERE. TRXEKFREHG, KREH
e e 7> X R X I BUH AT BB AL 38 (A X T R

FEmbh B RE"), iEREERERNEL
B OERHABMRANTEKER BRAZE T %M
XigZIR R A E R S m . XRS50 R 9 Bt
PREE AR LR XU E R R &, A
W SR B G 3 e 2E AR X LA D KU g BRARVE A o

(2) DR SE 56 2 B3 BpE IR B3 B KUPL Tl R R 22,
EABHPRAETE 20 m s ' U T A RUBUE B8 m s~ ' XL
TR ERK 255.5 45, TISAMKE 20 m s~ XUE T
BRI AR 8 m s~ KU T XU 2 K 25.05
fE L E BB R T LR XK BRI
AMLEHSHEIE., TBXXAKX RE,HinZEk
XL B, R SR T YE LM, B
DAL, ESHERER, EROARPEE, HTFLHER
BREYEA T BRNBEXMEEER,

(3) RO SE 56 2= B BBHRE X A + 388 XUk 3 O
21.01 g m™% min ™", FL B KR (OR F 8RR 2 /D
M T HA, B R BP0 X M L BR
Aol A 7= o £ AR A R B 40 XU SE 56 A Y B XL s
B, ELRK, EKBUE X HRBTR, LRAR
BERF AT N ab RERE B (B R B T HREKD BRI
B RKRDE, BRSFHBI LR, B+
WRLZ RIB ), £ e B R, M = A ™
H A X,

(4) KX BEMERR , B2 T HARBE
BTN ERE SR HHERER(EKA4,
K5, BAM T BAMER S XEZMFTELFE
EHERKXRARNERBRXRLE ~ & AR A
P EHRERRIERERLIEFEXR , BB R Y
T XU 3 5 IR B S R R AR AL, TE A TR R
REBEERXT , LR F B KR 0 % 78
K, GINEABFRFEAE 8 m s~ XU T B9 XU 2 2 A
BRAER P B A 5.25 4%, 7 15 ms™ .20 m s~ ' KU
T A9 Rk S 43 B R SRE R EE W 9.8 5
10.2 45, BH# 08 A XL Dok 5 R e XL 33 A 38 4L 4
TREHARRAE K , B 0L, AR BHE R X Y e B % T S0 36
XBia LERMMAE TEEWIALE L,

3 & i

WXt 7 MR KFATRHR, 41K
B BHER A AR S B JRAME R ENE R 7
7 Fh#t AR S i KUIR SE 5 o, B B B XL 1 R 1Y
HEK, X 124.8 g m > min" ", KRER/, H
15.14 g m ™ * min~ ', BT & BJ5 & NE £ 8.24 15
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WIND TUNNEL EXPERIMENT ON EFFECTS OF DIFFERENT CULTIVATION PATTERNS
ON SOIL WIND EROSION IN AGRO-GRAZING ECOTONE, INNER MONGOLIA

Yang Xiuchun' Yan Ping Liu Lianyou® Xu Bin''
(1 Insiitute of Agricultural Resources and Regional Planning , Chinese Academy of Agncultural Science , Beijing 100081, China)
(2 Institute of Resources Science , Beijing Normal University , Beijing 100871, China)

Abstract Soil was collected from Taipusi County, Inner Mongolia, for wind tunnel experiment. Results indicate that dif-
ferent cultivation patterns result in objective difference in wind erosion. In the wind tunnel experiment, seven cultivation patterns
were simulated with the soil, such as subsoiling, deep plowing, plowing and scrunching, 10 em high wheat stubbles, 10 cm high
buckwheat stubbles, 10 c¢m high benne stubbles, and no-stubble. Among them, the pattern of plowing and scrunching was the

highest in wind erosion rate, being 124.8 g m™?

min~!, whereas the pattern of benne stubbles the lowest, being 15.14 g m™*
min~". The seven farming patterns were in the order of plowing and scrunching > no-stubble > subsoiling > 10 cm high stubble of
buckwheat > deep plowing > 10 c¢m high stubble of wheat > 10 ¢m high stubble of benne in average wind erosion rate. The rela-
tionship between wind erosion rate and wind speed was analysed, showing that in terms of effect of wind erosion control, the pat-
terns of plowing and scrunching and no-stubble were the poorest and the patterns of benne stubbles, wheat stubbles and plowing
were the best, and the patterns of subsoiling and buckwheat stubbles were medium. The conclusion drawn in this paper is of

some significance for reference in controlling wind erosion in dryland agriculture in the agro-grazing ecotone .

Key words Agro-grazing ecotone; Wind erosion; Cultivation pattern; Wind tunnel



