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1 #RERZ®

1.1 e A

RITE N S AR PO R B A EAR AR S
ARG E RIS FE 2 N AT, o FINSE
IR R B R S Bk (41° 08’ 22.8" N,
111° 17" 43.6" E), % X 38 & A iR 47 B 1 2 K
S5, WEAR 5 BE R 1570 m, AFERE K HE 250 ~ 400
mm, 7&% & 18483 mm, FHIRE 15 ~ 3.7C,
TCFEHI 00 ~ 120 d, FEHAYAY T B AR M

FEIX, R HEISRION TS - AR, LI R
fiK, WAk mEgm, HEAKENRE, AL
ToKEBAR, HEPREE RS, B0 ~ 20
em 2 HEM LR K & 8 160.92 mm, B R
K fE 126.36 mm.  HI ] $F 7K 5 88.56 mm. fx KW
M 1742 mm, ZEE RZ5021.60, AHLE & &R
8.70 g - kg, MWL, A CHE R AL 1 B )i
J3 485, 92, 117 mg * kg™, 2020 4FHe & 156 b 4>
AFBEB CIERE ORI ) FEKE D 292.5 mm
(El1),
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w17 d FERP-T WO BT TR MR BRI

AHM

B 1 RiEitpEk B S HE S TR EE R E

12 R R

AHUIE: Y HE S, SKEN 35%,
Fir & (%) S N-P,0--K,0=0.39-0.15-0.74, #
LB 10 45%.

HEYhe: WT WSS BFEAYRHA R A F,
JEURL R EORFEFE, flsfth Boh 4k % /2 354.12 ¢ -
ke!, A EEHG636g- ke, AU SR 112
kg, B GHE 4552¢ - kel

HEA AR . Hifk 15
1.3 Rt

WIS T 2020 4F 5 ~ 9 H AT, iAW i
AHLEEE (BM) . HiiEY sk (B) . Bt AL
AE (M) AHEAEY A HUE (CK) 4 4~4bEE,
B E 3R ER, NXE30m® (6 mx
S5m), BEVLXHHES], AP, AP H &G
LR, AW A HUIE S 7E 5% A A S IR 2R T
A, A TR — Ui A AR 150 kg + hm™
(. W, BEE09N 2%, 15%. 5%), Hekx
JHHUM A%, &R 150 kg « hm™, FPHEATHE 25 em,

RERL 4738 1 3 IZ AR AP LR RS Floits A 38, i ATRJE
K10 ~ 20em, 5 H 18 H & Fh, 9 A 10 H W 3k,
RIS A TEHE R

®1 FEAAEHEEMEREEE (kg hm™)
sl ER7VS AHLAE Haht
CK 0 0 150

B 4500 0 150

M 0 15000 150
BM 4500 15000 150

L4 WEmH Sk
141 HHOK R

IR SR AR (S H25H ).
WHW (6 JISH ), MM (7H10H ). #
KW (8HA 1 H) MW (9 10H ) 43 5IL
0 ~ 20, 20 ~ 40, 40 ~ 60. 60 ~ 80. 80 ~ 100
em 25 AN EIERE, R AT HET A
FE IS K EARIT,
HIFRR AR (%) = (TR - HHE e )/
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FHEF R x 10012 (1)
142 HEE K BRI T8 bR

Z RS Y Ok AT, AR

mr,

ET,, = Si+M+P+K (2)

CD = ET,.,/D (3)

CP = ET,,/ ETa x 100 (4)

WUE = Y/ETa (5)

A ET L, MATHMBFEKE (mm); MY
FrBE N K (mm) 5 Py A B Be N REK B (mm ) 5
K A B b R KA & (mm ) 5 Si BB 380
KIEFER, RIAEE WAL S AR Lok
o I HHAE A TR (M = 0), M7k
BRAE 10 m LUF . # F/KEER AT 2.5 m B K AE AT LA
ZWEATT (K=0) 5 CD NHrBAFEKRE (mm - d7);
CP N B BEFE KB REL (%) 5 D IZB BeR L K AL
(d); ETa B2 F W EFEKE (mm); WUE AT
KK FIFZE (kg » mm™ - hm™) 3 Y Mkpkir= i
(kg * hm™),

143 REHRIEIR

PR MEEMEG, B/ DNXE RUERPRICA R
158k, THEERTW (6 A 15 H ). #hisl] (7 A
10 H) . B3R (8 A 1 H) R B g HeE
AR R0 o

kR AR SR A T R B, TR
WM6AISH), MEH (7A10H )., XM
(8 A 1 H) FER/NXBUE KI5 15 BRiElT
WSE I R T i R R AR SE, TR AR
mr.

BRI = K x S x 0730 (6)

o P A R TR (6 A 15
H) ., WM (7H1I0H ), #EW (8H1H)
FERR/NXEL 30 em KAEEE, AAMRTZRR, Kb -F
A3 I S = T T T, 105°CAAT 30
min 57, 80CHLT R EEE .,

144 L RAEhR

He G, BN X B BUE B P R BURE Y
1m® B8 34, Wi, a4 ] SE g 2 a4 1l = =
(EFEBINREE . kA . fRIE . TR ),
1.5 st

K H Excel 2019 #4700 80840 FRANZ 1 4511
KIZ%, #H SPSS 25.0 $idi kb B R Ge itk AT 3 M43
Br (LSD %, P<0.05 ),

2 ERESH

2.1 A=W T it AT HILAE Xof 38 27 OGS 2k T IR 2k
AR5

ME2ATUW, BELETOBMES, MEK
L SRR T AR LA K M R o R R e g L
Kia#, 5 CKAHEL, BALEE, M AbHLF BM AbHE
PIRe AR R e A G . LAESR o5, B Ak
B M ALFEFN BM Ab B HE A bR S A A CK 38 T
17.73% . 22.29% 1 26.03%; FAFk M- T A2 1 42 5
T 13.32%. 17.05% F123.67%; #i I &8 1 ¥ i 2
HiEmailitm T 6.48% . 7.39% F120.30%, H,
BM AbHAEFR 5 1 28 HE SR IS4 AR I 2 P i R R
BARRI AR R AT R R . B AR M A4b
HARLL, fEMEZ AR (O IR R ) Bk
fE L AR I AR M T A 2R B AR FR Y
T M ACEE, M EFED (R ), M AR
PeT BALEE, FRULAT UL, B A= 4 ok ] T e A7 i
A, BJE IIEHACRAS S i pLUIE, X5
R H KA —E KR BT MR IR R FA K
AL, SORoK EEMb A F M R R Z, (HHF
iRk, FHOKAR, EYRA SRR
() 22 FLEG5 R4 RN B RE 71 BE RS- AT FRAG/K 43 B HE, It
N A . SVACRE, BT EE I £ b B AR
A BM>B>M>CK, #3191 3% 3 2 BM>M>B>CK.
A= W e ANAT BRI i Ak P 7 T 2 4 B B B R PR
LIy S8
22 AEWIREEA HLIEXT 0 ~ 100 em )2 35
IS

b M EEFMBEMWERE, 0 ~ 40cm
EEES KR RN ERELBE (K2),
40 ~ 100 em +)Z2 T HESIKEAE M 24 F B AL
feae/N,  H A A P 4 38 K AR T I RN
MrBea e . a5 A K AT, S TP R
R H KB 2, BIESoKERN, ZIEHE
KoK/ FigiEE A Kk 2, S8giE R F R
THEES KR TR, ANFEAFRE 0 ~ 40 em + )2 13
FoKEELAE T B ARI ) BM>B>M>CK, 1
SRR B I it A= )k Ab B (B AT BM) 5 CK 22
SRE, DY A, BALFEF BM LB O ~ 20
20 ~ 40 em 2 4 HE 5 K &8 CK 4 B
15.84% . 19.12% 1 12.98% . 18.95%, 1+ 3K
ARG, AVRGOKEKZCEN G, MEAR
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x2 FTELEHREZHAREER
AEM
RN st
L TR TESR
B (em) CK 53.6 +3.32¢ 100.1 = 5.49¢ 107.2 £2.87¢
B 58.2£2.53h 114.6 + 4.45h 126.2 + 2.66b
M 54.1 £2.25¢ 105.9 = 3.99¢ 131.1 +2.05ab
BM 613243 121.0£3.02a 135.1 + 3.69a
AR T (em®) CK 51.5+ 1.46¢ 102.1 = 3.20d 107.3 +2.76d
B 57.9£1.52b 112.8 £3.18b 121.6+ 1.61c
M 52,6+ 1.57c 107.4 +2.39¢ 125.6 + 2.48b
BM 63.6 + 1.62a 121.0+3.22a 1327 +2.43a
My AT AR R CK 2480.7 + 160.04¢ 7871.6 + 147.25¢ 9243.0 + 322.88¢
(g - ™) B 2607.6 + 234.87h 8283.9 +239.16b 9841.7 + 89.23h
M 2499.1 + 151.56¢ 8297.1 + 153.63b 9925.6 + 120.92h
BM 3267.1 +249.07a 9141.6 + 269.46a 11119.7 + 318.46a

T PR NG TR R AR R AN BRI 22 5 AE P<0.05 KR, T,

16
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BRELXE  BREXE  BREXZ BERERE BEREBEXE

HEXEHEE EHXEER (EHXEER EXE#Hx EXE2#ER
EXEE ]

B2 ARLEETER£4EFHIESKETN

e, ok Z, HIESOKENm, EYrox+
KAy W B BE 1 I RIS, (5 M b 22 5
BN, BM AL 5 HAD 3 AN Ab B2 R W2, A
PR BIES KRB, 1T B, M. CK Zb3f
[ RE AR 2 SN, U BH Bt A 4 o R LA XS 48
IR AT HETEAS QT it A5 R A Gk, T it BB A T 4
AT R Ko 55 T R HEVER . AR T A A

W NB, BMALFE O ~ 20 em + )2 HIE S KB
CK. B. M &b 3 53l $2 1= 12.48% . 1.87%. 6.15%
M9.29% . 4.57%. 5.90%, 20 ~ 40 cm + /)23 3R
5 16.34% . 1.65%. 6.32% F17.40% . 1.83%. 3.73%.
AL, P A B A A A B 3K A R RICRAR
TP RUEAN I, H AR P RO T it
HLAE
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2.3 AEWIIREC A HUIE X - ERE KRR A
biE A BB, MEEBAEKE (ET,) .
MrBe #E /KSR B (CD) . #E/KAL R %L (CP) ¥ &
PR S AR A (R 3). A —1 W By
B, fekm EEE FHMZE L, AR FRIA
CK>M>B>BM, BM &b #f & 2% X F CK F1 M &b 2,
TEZ I I AR W e BC e A MR B KA R B, FEK
RN 12.44%; W - 300, BHERRE &, K
78 B AEKIGR, e XK 3 Fa SRR, ET L.
CD. CPf8HR45 AL BRI R B A CKSB>BM>M, H4%
Rb ) 25 S AN 2 I B A W ki A AILAE Ak
B(BM) Me&Z ERKEDL, FKEEKR, HIWAER
W BoAe R /K 200 R R HZ8 4k, I,

CK A TRk 225, FeokEAh R $ i -
PRI, BRI - BRI, XA E B BB A
HACH ET,,. CD. CP¥8brAlEE—3k, BikRM N
BM>M>B>CK, P~ BeAE KA 2R 48R AL 3] 50%
PLL, ke AR K TR KRR . B -
MR, JEHR, SCh BRI, &
HAEK R FHEARKTEK, 5 CKAHE,
A — AR A AR - ERR T, BALEE. M b
A1 BM &b BEFE /K 122 73 0 G 0 0.14% . 1.59% . 1.82%
M3.95%. 4.26%. 5.65%. WEHI - BRI, HBE
ME TR, RHZE AR/, HEERKGKRENA
FRREAR, &40FR ET,,. CD. CPF5FRBIFEAK, Ab3
[HE S5 N T

£3 AESEZREFH R TEFEKEHE

AbB
AH FEARAFAE
CK B M BM
R - ET,, (mm) 27.09 + 1.62a 24.09 + 1.33¢ 25.83+1.57b 23.72 £ 1.03¢
CD (mm -+ d™") 1.23 £0.05a 1.10 + 0.03b 1.17 + 0.04b 1.08 = 0.02h
CP (%) 8.74+0.15a 7.81+0.10b 8.36 +0.11ab 7.72£0.07b
T - ET,, (mm) 93.51 +5.35a 92.64 +4.52a 90.35 + 6.14a 91.10 + 3.24a
CD (mm - d™") 4.68 +0.07a 4.63 +0.05a 4.52+0.08a 4.56 +0.03a
CP (%) 30.16 + 1.17a 30.03 + 1.03a 29.24 + 1.26a 29.64 +091a
AT - A ET,, (mm) 84.22 +3.53b 84.34 +3.48b 85.56 = 4.11a 85.75 £ 4.05a
CD (mm - d™) 3.12+0.05a 3.13 +0.04a 3.17 +0.06a 3.18 £ 0.06a
CP (%) 27.16 + 0.78b 27.34+0.63a 27.69 +0.87a 27.90 + 0.80a
TR - W ET, (mm) 4532+221b 47.11+2.35a 47.25+222a 47.88 +2.20a
CD (mm -+ d™") 2.52 +0.06b 2.62+0.07a 2.63 +0.06a 2.66 + 0.06a
CP (%) 14.62 +0.38b 15.27 £ 0.45a 15.29 +0.40a 15.58 +0.37a
TSR - W ET,, (mm) 59.92 +2.64a 60.32+2.77a 60.02 £ 2.56a 58.87+2.12a
CD (mm - d™) 2.07 £0.07a 2.08 +0.09a 2.07 £0.05a 2.03 +0.04a
CP (%) 19.33 £0.88a 19.55 +0.93a 19.42 +0.71a 19.16 + 0.53a

2.4 AW h LA HUIE XS HE 27 7= K HAR il R R
psA

M4 n] W, 25 PRSCIR R A, MR %L,
TR T 14 % B o BM>B>M>CK, TR & £l
BM>M>B>CK., 5 CK AHLE, =i 4 s H 2= B T-%0
AN, BACEL. M ACHFI BM Ab PR RREL . Rk
. AR E Y22 W, HoP Y BM A AT [H]
Bof S 2 P e SR A . RN BRI PR B, B b

FTM ALY R P R R, DARERIECA ], B
AL EE M Ab PR BM AL B EE CK 43 1 2 5 32.83%
17.92% . 45.75%. FfHij= & K 94 BM>B>M>CK,
B AL FE . M A BRFD BM Ab BRAFRL FE H 4 CK 40542
T 10.59% . 7.63% F1 14.80%, Efjiti 4= ¥ ok FI A
HLAE Ko e 25 vl i 25 5 o e b = f, DA BT
Jita 7 S e e e K o
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R4 FEEHRERFFHTERTEBAREER

b3 WAL (10 - hm™) TR R (g) THE (g) FrR (kg + hm™)
CK 211.73 +7.38h 53.12+2.54d 1.57 +0.04b 22.31+0.26a 2093.64 = 107.25¢
B 215.69 = 6.96h 70.56 + 2.75h 1.61 + 0.06b 22.46 = 0.06a 2315.26 = 158.27ab
M 212.41 = 8.63h 62.64 = 3.67¢ 1.59 + 0.02b 22.58 +0.07a 2253.44 = 40.00b
BM 231.12+7.59 7742 +6.59 1.77 £ 0.06a 23.12+0.40a 2403.53 £ 69.92a

2.5 AW AT HLAE X THE 22 K 20 ) FH AR R i
BB BN EFE KR . R K AR AL L A) 4%
KL BN CKSM>B>BM., i A= (B) . i
AP (M) FIECHE (BM) %R &SI FE K HTC T
Fm (0.38% ~ 0.88% ), {HHUiE Y (B) Al
Bt (BM) AJ LA BEAR KIS FE, ity
FUIE (M) 5 R0 (CK) mEFARE, 5B,

M. CK ZbFRAHEL, BM A0 BH - S0 /K i #6120 IR
T 11.34%. 17.87%, 20.09%. K43 Lb
BUEE A BM>B>M>CK, 5 CKAHEL, B. M. BM 4b
FRIK A3 R IR 12.18% . 8.62% . 16.64%,
TN/ D K SHIEFE AR T 5K R T, it
A A HUIE VR 2, L Bt A= P e
FAETHtAHUIE, PE BSOS (£ 5),

x5 AELEHEEZHKSSFIRFFE

BREKE [ K I K RE R IRATFIRCRE
ﬁiﬁ -1 2
(mm) (mm) (mm) (kg * mm™ + hm™)

CK 310.06 = 7.54a 292.5a 20.36 +2.28a 6.73 +0.25d

B 308.50 £ 5.55a 292.5a 18.35 + 1.66b 7.55 +0.46b

M 309.01 +4.32a 292.5a 19.81 £ 1.91a 7.31 +£0.20c

BM 307.32+5.17a 292.5a 16.27 £ 1.01c 7.85 +0.36a

3 e X - K o B R R E H BR , A VB A —E

JTE

3.1 it AE R R K A R A

K R A A ), R
YAV AR E B Y TERE, Al i = 1458
IR Er R R K R SR P T A T s
T HOAE AR SEY T B BN R W2 R
A, AW 5 DR H Bk R 1) 22 FLBR 25 A T R ek
A, O EAT —E WKW RE 7, TN E) 4 3g
Je ATHE I K A B R, AEAERE K S, AT
PR A kR T e s Y prRR R, i
TG 13 S KR TR 5 13.54%; Vifads ')
I BRI T ST R T, BSInAE IR S 1R
IKBE S MG, PR EHOK S S BT, AT
IKOAE L IERFEE R, AW EW, EWse. Bl
JE Fui Je — 35 FCRE I H I RESE = 0 ~ 20, 20 ~ 40
em 12 HHEEOKE, g RO RO, AR
Yy i B FH ORI AR TA P, JG LA i 28 3
0, X5 A O I gsie— 5, ERA S

M EKDRKRE ST, ARG 5 BEAE S B [ 2 A AL
R KA A AE IR T oK, Rl A A
A HUIE PR RIRONE, B8 A b i 1 X - 497K 9 119
PR¥Fo T 5 FK A R EEE P TE 0 ~ 40
em 2 1 7 R AT BB 55 26 W FLA HILIE AE 3
AR Ko TIAN, ARMRE KB, TEHEET
W CHEIRTSS ) AR CRAIRTS ) , Rk
B SRR B, AW st 5K 5y
PR ERECON I, MHERKE L, £H0K
Oy SRR, AR R 22 AW AR /N, X S Bk E
gt U R 700 S - DG 3 3 4R 1 FH R IR A5 L 1 e
AW J5 T BEZ L3S KRR 2 1 2518
Fpl,
3.2 A T - FERE KRR A

YR SR LRSS A A AR,
IR 35 T R = IERKRE T, DT
T HOKIREE, SEMX R O FEIK A — R B
A D ORI I SR Y BRI, A
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BT VEYIRIR FE K A 0 3, 2 3 30 - e
KA AR 11.77% ~ 28.31%; TR 4 ) WFgs
T, RSB REAR TR &4 & B FE K &,
RRIRE B E A Ee BN, S5t
GEBRVEAH EL, AW ok Bt A HILAE JE A FE K R IR
3.6% ~ 13.7%, HFCiti Y1 Fe/K AR T St Ay
BUIE ., AFsT R, StidPme . APUIEEXTHEE
HE B B KRR —E s, (HEFE K 5 X
HER RIS B E 22 5, e AAa HLACKE & it
XFFHERE TR A B B BEFE K A A B o 4B FP D)
FH, FEKEBERRL, XRMEMRE A KTK
AE R SAEFEK IR R, AW Bt HLAE il A 4%
/D MK JCRZE L, ROKRCR ST, iy
A A EERN PN A F B, FEK R
TEREN, MR A KRR AT, A
. BHLE N E B B K E R &, 24 F
IHFE K B B R BN B < PR MR < Bt AL
B < AN, (HAS PR 22 AN 3 Fah, At
FERIL, AW AE HUIE P Ot AT 4 25 AR
Ve A KA T 3 R K (K T FE,  1d I 17 2 B it
A SEIAT BRI s R, X rT g2 i T R4E
DX 382 M o BB R 7K I TR 2R R K i
3.3 AR R X R A K R A

MRS O BRI, AR A PR
FAYEY G PR 2 . ASHIFSE A, it 1 A e A
AHUEE RIS EY AR, SIPER =5, $EmK
SIFIRRCR . ERA I G RO e, T SEaiAE
B BRI A K, ST,
KA FIRECR, RO BT b B, 4373
R, — 7 i ] R A MLAE 8Tk o il RN
SRR IE LKA BREE, A e s - K 4y
TERER A BIIEA T AE, A AR A o i A
ERICE M B SRR B R K SR T
[v] B B A= 2 %) A A 0 B 7 A R I AR i
T LSRG AR AR AN, 35 B el A A R
SRS R A R SR LR R I KRR AR
AT SR, MR E T RAEMEE A K K IR
B, B TOKARIRCE; B—Jm, AP 54
Y BB &A—EMAE. B o, AR E
(14) 2 SISO o8 38K PR A 3] 2 1) [T s, A
B F - 80h 325y R AL R, bR e T
TRy, N EEAEI A R AN TR A T B R
Ji, ST VR Y

ABEFTE RS BN AL AR X B A 7= BAR, 25
2 e A2 Tl A 1 Tt A A 19 - K 5 R TR A
S AR AT DI T3l A7 s (AR
FEESERTRIAESTIL, FEPRUEAR T 3K o IE# it
BLRTETER &, IR A A s e AR A i A
W, N IRA . BRI RRERUEY)
ARARFRE S K o MBI T 28 B IR A T
W .

4 iR

(1) AW A HILALE 45 35 3 e 1 e 5
SELE T Bk . SRR T AR LT TR R
i, MR F AR AR R AR ORI T A PLIE,
HAFENRZ, PERERCR R

(2) A=W m A HLIEHE P2 2 B e 1 s
HKEE, BRI KIS FER B AR K &, T A=)
BARIKISFEBCR SR THE A UL, B A
HIFER I, PIERCR2E B B/

(3) A=W phl e A HLALHE FH AT S 35 B e e
B, ROREON R, e AR R B
IKIFI

i, AW M HLIEBCHE AT e 3% 1 o ARl
AERET, AR LK R R IEREK,
F P A A M R R 4

S
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Effects of biochar combined with organic manure on growth and water use of dryland oat in northern foothill of
Yinshan mountain

LIU Xiao-yue" > > *, GAO Ri-ping"” > *, HAN Yun-fei" > *, GAO Yu" > *, GAO Hong-yan" > *, ZHANG Peng" > *,
ZHAO Pei-yi" > > *, REN Yongfeng" ** (1. Inner Mongolia Academy of Agricultural & Animal Husbandry Sciences,
Hohhot Inner Mongolia 010031; 2. College of Agronomy, Inner Mongolia Agricultural University, Hohhot Inner Mongolia
010019; 3. Inner Mongolia Key Laboratory of Dryland Farming, Hohhot Inner Mongolia 010031; 4. Science Observing
and Experimental Station of Arable Land Conservation Inner Mongolia, Ministry of Agriculture and Rural Affairs, Hohhot
Inner Mongolia 011705 )

Abstract: To improve the water use efficiency in dry farming areas at the northern foothill of Yinshan mountain in Inner
Mongolia, the effects of four different tillage methods, namely, biochar and organic manure combined ( BM ), biochar
alone (B), organic manure alone ( M) and no biochar and organic manure ( CK ), on the temporal and spatial changes
of soil moisture, soil water consumption characteristics, and agronomic traits, yield components and water use efficiency
in key growth stages of oats were compared and analyzed. The results showed that biochar, organic manure and their
combination promoted the growth and development of oats. Compared with CK, the plant height of B, M and BM oats
increased by 17.73%, 22.29% and 26.03%, respectively, the leaf area per plant increased by 13.32%, 17.05% and
23.67%, and the aboveground dry matter increased by 6.48%, 7.39% and 20.30%, respectively. The effect of biochar was
better than that of organic manure in the early and middle stages of oat growth, and the effect of organic manure was better
than that of biochar in the late growth, and the coupling effect was the best. BM increased soil water content of 0 ~ 40 cm
by 1.65% ~ 19.12%, significantly reduced oat soil water storage consumption by 11.34% ~ 20.09%, and total water
consumption by 0.38% ~ 0.88%. The effect of biochar on water conservation and consumption reduction was stronger than
that of organic manure. With the growth period and precipitation increasing, the difference between the two effects decreased
gradually. In terms of yield, BM simultaneously significantly increased the number of harvested spikes, grain number per
spike and grain weight per spike, and promoted the formation of grain yield and water use efficiency of oats. Grain yield
increased by 7.63% ~ 14.80%, and water use efficiency increases by 8.62% ~ 16.64%. Combined application of biochar
and organic manure can significantly promote the growth of dryland oats, effectively maintain soil moisture, and improve
water use efficiency and yield of oats. It is a drought-resistant and moisture-conserving technical measure suitable for dryland
oat planting in the northern foothill of Yinshan mountain in Inner Mongolia.

Key words: biochar; organic manure; dry-farming oat; yield; water use



