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Hallsted 250 M\ 1936 £F 1 T JEFEFT 7 36 015 A
Sk, FEAT 7 o6 A0 003 I PR Ak . B KRS A 4
Yirs R, AR BTSN P SR BT B, R
Hehit b, Duley SPUg LT (A R RS FT78 26 = KR I &
W, 785 4 500 kg/hm? FEFFARERAE R I O SERGFF) 11
WK T 2 1% FEPGEEAIET, Lalwrt B,
HE % 4 000~6 000 kg/hm? A AT X6 £ 7K K 48 77 2 51 1 &g 5
BTG K, B 2% 6 000 kg/hm? T KFEFEARHEY 2 m
T K BN S AR N T 30 mm. ST AREAT A G
- R R M 2 5B S R B, 4 500 kg/hm?
TOKFEAT A oG B, AR bl LAk, i AR
W ZENEREKAE B AEZK 5 1 LE 2 5 10%~ 15% . AN F
FrAg s B 20, HRTRESE M ICE 18, Cook “5IVH
G, 2 000~4 000 kg/hm? /N2 AT 7 7 ] A 5 K4
7, B BRI 4 60 000~80 000 kg/hm?, K Kl vk
77 MRS, 10 000 kg/hm? /N2 R R 6
BT B R AR AR, 70 534 7 62.5%F1 19.1%,
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T MRS, 5000 kg/hm? (R B2 o6 e i &
K7 13.19%; XEESARTITR ], PR R R R X
i 6000 kg/hm? /N AEAT, W]l B K397 5.61%. 4R 111 »
A ZE A G 4 4 R IR 45 R, 9 000 kg/hm? 7 o
AEFR IR A /N2 A R R E O™ s 25097 g R X
(R 45 R, B/ DEREAT L 9 000 kg/hm® L |
i, HFEAKA B B OR.

FIAEEICRIEE AR Y, A%
TR AR, %X BEAKAEBR A BB 20, HZ
AR, Nz BHERR, PrREE MR, 7 E
N T ZIX R e b AT FR L R . BT AR 45
SRR, REFFE o6 e R IR AR AR K R R
it AEUR /38 B RS AT B R A, AR R TR PR AR ROR
[F) RS AT 78 o e A =, R RE . Sk, AR
AR BEKAERS (2007—2009 4E/EPA4ERE) 4T TH L
KA o5 e AR, BN e BRI b R IX (R
KA E WK B 310~400 mm) FEFFAE R F AR SR ARl
WA AN AR S 1%

1 #R577E

1.1 R58 X

TRUG W AE BT 24 6 PH L H B J AR MR K 28 5
eI (34°15'N, 106°30'E, #Efk 900 m, iRXE6Hbil &
0.42%), FF/KEPIFFH4% 538.2mm, EEEHRLE 7, 8
MO H, KR 1832.8mm, THEH 15, L
J5Hh R LT ) Y B R X . BRI PR, G
PORVEFEL, FEFHIE RN 105C, LA 169~180d.
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HAat -39 ok T g pes . 2007 AERIGET 4%, PH A
8.1, 0~100 cm L2 HMEKER, TP 4B =
FIFLEREE 4354 22.11%. 1.33 g/lem® #1 49.3%, #t)2 0~
20cm L3, AR AR A BERA R S 2K K
Jy 11.36. 0.84. 0.53 fll 7.08 g/kg: MHAZ . &AZR. &
A5t R Tl A 4 Ko A 24.61. 1.95. 11.57
113.79 mg/kg.

RG] 2007—2008 474 /K 483.5 mm, £ FH
WIRE /K 315 mm; 2008— 2009 ‘£ 4E JE /K 495.3 mm,
A= H #HRF/K 390.0 mm.

1.2 Rt

R T 2007 SERKFHFUR, HLLUHT 2 NEFER
(2008—2009) . JL % & 3 AR FT4 i 57K *F+: 4 500, 9 000
H113 500 kg/hm?, 73 5ILL S1. S2 il S3 %ok, LI 35
MR (CKD, 3E 4 MabE, BEHLXAHS . MX R
24 m* (3mX8m), /NX A BEE 2 m 41T, Bk
R R WK D . IRIF I &7
AAE BOROIR G, K b3 7 56 R A ) RS FE U B BT i
M, 2R SEI W AT A A B i, [ — A H /N X
SafifrE s m AL,

FEF A o B A 45 TR TR &
#£ 9 000 kg/hm? ZiA7, H 1 hm? KA RS FT 0] 75 o6
1 hm?® 3, s )78 o5 B 9 000 kglhm?; oy T8
TEAN R RS FT 28 o AR AR AL, B T )k ) A
H (4500 kg/hm?) Filva) &2l Ab B (13 500 kg/hm?)

8 55 A0 B RE R ST o RS T RE R, AR JE AT A
TEIBE M, IR, AR ELNX SRR R
% (ME =46.4%) 532.6 kg/hm?; B 5 (RFE=
60.0%, N-P-K: 17-43-0) 326.7 kg/hm?; KCl (K,0=60.0%)
326.8 kg/hm?. g i iy it R S E, A i O e
27.8 kg/hm?.

PERSFICNTE R 22 %5, MALITRME, AN T7UE, 17
PREE 67.5 cm>X 30 cm, Fiifi 2 5 4 RE A L 49 500 bk, %F
T4 F 23—25 FRERl: B0 S A0 — /N DX B b R 7
FRHEBT 517 55 21 ok /ANMX o B Ab B A AN B AE,
TCANFERERE . BEAE 9 H 17—20 H AT N T sk,
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IS RN E, KA T e
RIE 2 0~200 cm 1), HUREMIRG A 20 em,  HORE RS (1) 43
MR A ()5 0 o). #ATH ()5 0~60 d). K
WY\ (35 60~90 d). Z4AHI (F%J5 90~120 d)
ARSI ()5 120~150 d), 3XKEE . I FE
AN, HIEAE R R KR 248 50 m LUF, H R /K fibgy
A ZWEANTE S WA K Ao A ST i fe o =X (2D

TS, TR, BIBRIAATRIE, A&
AN RN AT N TSR . SR I KRS AT R FF
BIILE 70°C 44 FHET 48 h, FRFTE R KA &
CFRRi P~ B SREFF P E 2 D PR &, Frhir &K
I EHILE 12.0 %LL T .

T KR (W) UK FIHRCE (WUEBD A
Ay R

W=H xDx B% x10 1
WUEg =Y/ET (3

A, WO BEEEKE, mm; H A LJZEE, mm; D
R HPF AR R, glem®; B LIRS KR, ET N
AR HZSHCE, mm; Way W S AH 4B CHCRE I 0~200 cm
TJEEKE, mm; P OPEY A E IR K E, mm; WUEs
IPRFR K R AR, kgl (hm? e mm); Y B4 5
#, kg/hm?,
1.4 RSG5 9H

K H SAS 8.01 ik 5 £ 4 AT BN B U &
(ANOVA) 43#T+ Theleast significant difference (LSD)
HERZEMRL (P<0.05), Sigmaplot 11.0 &,

2 HR5HH

2.1 TiEMKE (0~200cm) BYRTZTE{L
2.1.1  BIEAKE R T

K 1% 2 aAR[AAbH 0~200 cm + 224 F WEY +
HEoKE., KA 0~20 cm )2 HIE S KR ZE SR,
HW AT CK, [A, 2008 4F %78 i AL BliE CK 1k =
T 2009 4.

TEEIKER /%

b. 2009 4

B 1 2008—2009 4 )4 244 F #1 0-200 cm L3 47K KA
Fig.1 Distribution of moisture of 0—200 cm soil layers for the whole maize growing season with different treatments in 2008 and 2009
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it TR, 0~20cm /2 2 a Py S KR,
S1. S2 fil S3 % CK 43l 45 5.24%. 11.26% (P<<0.05)
F113.60% (P<<0.05) ; >20~60cm /)2, &858
TIEEIKEE CK ZREW4i/N, S1. S2 1 S3 % CK 41
S 5.15%. 6.73%#11 9.54% (P<<0.05) ; >60~120 cm
T2, SE AR TE R E R, B E AT CK, S1.
S2 Tl S3 #; CK 73 i3 s 4.80%. 5.77% F1 6.06%. 0~

200 cm 28 4AkE, S1. S2 Fil S3 AbHH 2 41 10
BRI CK 205l 4.95%. 6.46% Al 7.36%.
2.1.2  HIEIKB AT T AR

(1T 2008 4FF1 2009 4F /K EA, ANFAEE 2 m
TR KRS AN WA SR, (1 2 FE
HALFEAT CK ¥fE B E R LK, H R BLBE RS FT
e Im R M ER (R 1D .

F 1 2008—2009 &[4 A[E 4 EBTH] 0~200 cm g /K &
Tablel Soil water storage of 0—200 cm at different growth stage under different treatmentsin 2008—2009

mm
BB KR 2008 4 2009 4

d CK S1 ) 3 CK S1 2 3
0 485.81+0.97c  500.81+2.63b  514.63+2.10a  523.80+2.42a 426.00+0.77¢ 438.89+3.12b 442.37+2.36b 455.02+1.91a
60 44253+1.43c  464.81+2.43b  476.44+3730  488.81+2.99 49302+ 052c  511.10+0.31b  52437+1.09a  530.96+ 2.75a
90 44556+2.26c  473.08+2.380  500.10+1.87b  500.75+2.55a 432.60+0.17d 43756 +3.20c  441.66+2.64b  464.68+ 1.83a
120 379.58+0.17c  398.48+0.32b  403.06+0.49a  407.32+0.09a 376.46+0.91c 397.84+0.17b  395.89+1.29b  408.72+0.60 a
150 41334+0.96b  432.47+3.0la  433.58+2.95a  435.08+2.00a 41270+ 1.58d  424.81+2.02c  430.70+0.82b  432.92+ 1.09a
SN 433.36+1.26d  453.93+2.09c  463.56+3.74b  471.15+1.87a 428.87+0.98c 446.76£2.14b  449.19+2.15ab  456.86+1.67a

VE: AT, W4T W AR NS FREORTE 0.08 K L 2E R i .

N S ] 7 D0 RS U S S/ & 7 P e A B [
B, RUF IR IK o 4 A PTARAIE 75 5 K 2 I 47 ol B 10 30 4k
HAEK . ARNFEAFEN 0~200 cm 3% 11%5 K 3% 7 2008
SEW] AL T 2009 4E. S1. S2 Ail S3 4bFH 0~200 cm 1+
K 2 a¥(EHER CK W &4 s, 433 i 13.95. 22.60
H133.51 mm (P<<0.05) ; #fJ5 0~60 d, XN M £
ERIAUR, A H 3K 2B LR M 28k o =, ARE
A ER A I K Ay 2, AT S K B
TR, MR R A S3 el S2 k2, Sl
2m I KE 2 alyE, S1. S2 f1 S3%; CK ¥y B &4
B, 4r AN 20,18, 32.63 il 42.11 mm (P<<0.05) ; #%
J5 60~90 d, T KM [AFEEOEETIE R, R 55 A Ak
N IFURIRGS, {E A o A BE - 3K 075 A S T . S,
S2 M1 S3 ¥ CK ¥R EEmr, 4rnlHen 16.24. 31.80 fll
43.64 mm (P<<0.05) ; k)5 90~120d, T KM THFFEAL
R, BZEEATIE, REKZEHCH R 135725 Kk
N BRI ZENE N T, BUEAS R 55 A K

5 CK Z Rk, AR 78 56 AL B 0] TG 235 2= = o
S1. S2 fl S3% CK W& ¢ m, 43N 16.64. 21.46
F130.00 mm (P<<0.05) ; #%/5 90~120 d, H R K&T
FEANEF WK i, 5B R) 2 S 5N, A
FET CK. SL. S2 fI S3#¢ CK &4 s, 4374 hn
15.62. 19.12 #1 20.98 mm (P<<0.05) .
AEHEW 2m LI KE 2at{l, S1. S2 fil S3#%
CK W& m, N 16,52, 25.52 F1 34.04 mm
(P <0.05) , S2 fl S3#; S1 4334 )i 8.99 F1 18.00 mm
(P<<0.05), S3# S2#4)in 8.53 mm.
2.2 REZFMENT T
AT 250 A 2K U B A B AR s AR 2. Bk
AEKHTH, AN S AR SR ] T DL AR ) 2R
RN E AR HZESCR, b CK #KD, AFHEY, T
FEF 7 55 AR K S A 2 & AE S I T e f K =,
1M, 7 a5 A PE DA ZE I = A H 28 s KT CK, AR
A BRI T A7 R 41,

% 2 2008—2009 FEAFEEEREKAFHAKRAZESE
Table2 Field evapotranspiration (ET) in 0-200 cm soil layers at days after sowing under diferent treatments in 2008—2009

mm

B IS KA 2008 4E 2009 4E

d CK st @ s3 CK s1 ) s3

0—60  9058t277a  87.3tl66a  8949t042a  86.29+2.78a 96.68t184a  9110+245a  8131:234b  87.06+108b
>60~90  8857+0.86a  8533:234a  6094+278b  8L66+350a 970742170  11104:046ab  120.21+034a  103.7+0.718b
>00~120 10068:121b  1089+222b  13134+056a  127.73:035a  9534+045a  8092¢28%b 84974343  95.16:342a
>120~150 10164+134a 102414079  10589:06la  10864:366a  11296+345h  12204+134a  114.00:180%b  12500:2.67a
MiF 38147+127b  384.93+189b  408.66:073a  40432:348a  402.95+316b  40511+277b  40058+306b  410.92+189%

e MFEERE, FAT AR R ARG FRERIRTE 0.05 K1 B2 R

)5 0~60d, AHZEHCE DL SRR 20800 £, A
ot A BRI 2% A WA, LR i 5 m ol 2 K

TEHI 5. S1. S2 A1 S3 AL 2 4P AR AR R, 8
CK 43 ilii/b> 4.43.8.23 (P<<0.05)#1 6.96 mm(P<0.05);
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%5 60~90 d, & MHZERUFEAR R LIS N+, HimabrE
FEAK A I CK, S1. S2 71 S3 kb3 2 4E~F 14« H
KRR CK i hn 4.92, 8.31 (P<<0.05) Al 9.41 mm
(P<0.05) ; #%)5 90~120d, &7 5 AbHR MR E 5
CK 25 KNI, S1. S2 Fll S3ALFH 2 FE~FH4) 4 H 7%
B, 5 CK 4353 i 4.52. 17.76 (P<<0.05) 1 21.05 mm
(P<0.05) ; #%J5 120~150d, F& T S3 ¥ T CK 4h,
FLAd AL 3R [A) 1) TG J 25 25
AR HW, SL. S2 Al S3AREE 2 PR AR AR U IR
CK HEFHm, 20 992, 2553 1 33.03 mm
(P<<0.05), S2 1 S3 % S1 ) @ #F#Em, 4» i 15.60
F123.10 mm (P<<0.05), S3 % S2 #44n 7.50 mm.
2.3 FEEMKLSFEAME
2.3.1 FEAMmEE
ENGIE G = Y F ) S S e Y & O
ANEEB BB ZER (8 3). 2atkmFME, S, S2
1S3 8 CK 43511440 6.09%. 8.93% (P<<0.05) i 14.82%
(P<0.05) .
AR AR B REAT iy AR IO = B R L S2 Al S3
B, Sl fiZe. SACBURATEL. AT RO AR i B =
AL S3 fdf, S2ik2, Sl

T K7 A R 25 6 - UK 2 O B ) B & A
Mo #3050, 2a% PRI BE7E o B
BERWI R, H 2008 SR IE P R T 2009 4.
2 a Igkrhir &, S1. S2 Al S35 CK 434l 6.05%.
11.03% (P<<0.05) Fl 12.41% (P<<0.05) , S2 fll S3 #;
S1 43 Wl 4.70%F1 6.00%, S3 #; S2 W& 145 1.25%.

AR B R B R TR IR, 2 k)
FrEE, S1. S2 Al S35 CK 73K 7.72%. 13.98%

(P<<0.05) #115.28% (P<<0.05) .

2.3.2 KpyHHKE

AR EEFEE 2 m 42K RG], BRI oK
FERRERKR D FIHACEM AR (R 4. %58
EACEEFORFEAK RAL, 2 a i pk BRI B A 1 it
BN, DL S2 e/, S3IRZ, SLif

A e AL B FOKOK A R AR, 2 a SRR I H Rl
s TR EE I R, Bl S2 fem, S3 KL, Sl
Hefio S1. S2 Fl S3 AbH T KK 2 a“FH4/K 43 FIH #0%,
B CK 4t 5.49%. 9.25% (P<<0.05) #1 8.09%

(P<<0.05) , S2 Ml S3% S1 44 3.56%F1 2.47%,

S3 % S2 T F# 1.06%.

F& 3 2008—2009 FAEAIER EK=BFHEE
Table3 Data of spring maize quantitative characters with different treatments in 2008—-2009

oo ogm R BB RRK B gy gy TRRW SRR SRR ey
CK 216.53  103.00 18.81 1.65 51 16.08 34.03 29.04 15.0 6670.0£372.4c  13895.8+582.1c
2008 S1 231.03  109.90 21.2 2.23 532 16.17 35.68 29.13 14.0 7180.0+464.8b  15276.6+854.3b
S2 236.28 112.39 22.05 231 5.38 16.33 37.83 30.98 18.0 7750.0£372.0a  16666.7+750.3a
S3 25578  121.67 22.07 24 5.48 16.2 38.28 31.12 18.0 7860.0+388.3a  16867.0+808.7a
CK 250.10 11097 18.46 131 4.95 16.6 34.9 28.01 14.0 6903.0+446.4b  14687.2+541.8b
2009 S1 264.00 115.58 20.64 154 5.26 16.7 36.6 29.02 18.0 7214.0+422.4ab  15514.0+513.58b
S2 27200 127.39 22.05 2.37 5.43 16.72 3711 2921 18.0 7320.0+466.8a  15913.0+468.0a
S3 280.00 130.19 21.78 2.63 5.43 16.78 37.29 29.84 19.0 7398.0+480.8a  16082.6+551.5a
Ve SRR RRIE, AR SRRE 100 1FPRILL FELD 2T

x4 TRLBTERFSFKSFIRE
Table4 Effect of straw mulch amounts on cumulative evaporation (ET) and water use efficiencies for grain yield in 2008—2009

A e *f*if_%z/ J’%?ﬁ] ZEr'n g LI&% ZEr'n +1E AR HZEH %E7J<§§5Z/2 . 7J<ﬁ}7F'JJ;H AZ?”Ell
(kg - hm™) 77K F/mm 77K F/mm mm (mm - (kg - hm®)™) (kg - (hm*- mm)™)
CK 6670.0+372.4c 480.9 4151 3814 0.057 17.5¢
2008 S1 7180.0+464.8b 500.8 4325 383.9 0.054 18.7b
S2 7750.0+£372.0a 514.6 433.6 396.7 0.051 19.5a
S3 7860.0+388.3a 523.8 435.1 404.3 0.051 19.4a
CK 6903.0+446.4b 429.5 415.7 403.0 0.058 17.1b
2009 S1 7214.0+422.4ab 440.1 424.1 405.2 0.056 17.8ab
S2 7320.0+466.8a 442.3 430.7 400.8 0.055 18.3a
S3 7398.0+480.8a 456.1 434.3 411.0 0.056 18.0a

e MFEER, F— SRR ARG 7 RERIRTE 0.05 K1 B2 R

A

3 W

D ARRE KR IT AR A AT R o 5 o, fs
KIE PR NITE BT LI RRA K (5D B ih

RET Lz, HEAT RS FT 7 55 48 0 2 P04 =
Bt 2 FFiEIEET LK ME 45 /K], S1. S2 Al S3
AbFE 2 m 4 28 CK 430 2 PR & 7K 43 12.89~15.00 mm,

16.37~28.82 mm Al 29.02~37.99 mm. X 5§ A5 45
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2) AW R, ASFIREAT 7 o R R OK A
A H I K A TS R AR, ATl 0~
200 cm |2 FEELRFEE I K E . AR, HEKAET
HIHILL 0~60 em (1R & R0 55 W 2, 15 A= 7 s I L 0~
40 om (AR E BRI . FEOTEMBTIGA N, FEFTAE R
FFKAT I L HK S g maF e 40 ecm 2L,
AT 5 NALE 0~20 cm LN . X ] e AN R K X 1)
SRS R

3) AWFFIEE 2 MARFFFKER, A T54E, 8
JEFIKAE, ANFREFE I R IE B KRR R
AHEEK BT REM™EE, FRENAEE., X
bW, EHILSEREE S P X, KR
DB R T R AN E SRR, FT24E0,
T T 78 25 RE S BT 10 AR R IK AR B, W ok A
B E, MAESmME, ofEERngE Rk, e
FKA, FEAFE SRR BRI, RIS ZE & i
FAREL ) KRR 3, EREFEER, W
S BORNA B .

4) MIRE 5 BRI R R R i Ok A
CE ORI AE P23 ) o ARG E 82 2 4F (RS FT 4 Sid
FFSFFAREE T, JERMEIZ X R TR AT R LR IR,
HRE, BT 5 KM AN Ab, AL
FEAT I FH L 78 o5 0 JG3 3ok R mp B A 4 0 KOS 2 3R M I
R AE5e 4, SECHERELL LRGP, Rin, M
AR MEA R =T (W 1.2 R\, EREKRT
HAFAEREZEZ M. bl W, AR A i,
IR FE A 55 AN BE AT %X 35 1K I R AR 7= 143 31
FRAIEI

5) 1E R KA H WIRE KB DALY, ANFRSFE SR
REML R S Hh 3R ORI =, L7 i Bl A AT 78 i 135 o iy 6 AR
ik, X 5ETAPIR SIS, H T AR
FEEE, 2 BT o R IV E Y R R w2,
KESHE LI RO AR RE,
4 500 kg/hm? 78 g5 B Ab B DK 75 o it /Dl A 1) 4 K 48 7
AR, 13 500 kg/hm? 78 1 AR FE 55 9 000 kg/hm? 78 o 2 Ak
HAHLL, MidEED, FOKRAFRSE 2 G858 TG
B, FrRANLEEES . AN N, HILREHEEXK
A AR K AR T 390 mm I, S [RS8 o6 B AL PR ES K
LRIBSANIE P RN Wt H L 9 000 kg/hm? 78 5 5 N ‘B o

4 2 it

1) AFEFEFE &R AP AR NI RIE S 0~60 d,
B EGE T 2m 2 3Ky, HARK R A bl 3 6 0
BB = A KRB, Bl S1. S2 fl S3
REFE 2 A BPFE R B CK 20 3177 6.05%. 11.03%F1
12.41%, 2 “FFH47K 5 FI R SCR B CK 45l $ = 5.49%.
9.25%#/1 8.09%.

2) AN B AT 5 BOAN [7) 2 2 o A B ) T K 3%
RO KESR . T54F (2008) AbHE[H 2 800K, i
FKE (2009) NI B 257

3) 3AMREFTE 6 /KF R, 9 000 kg/hm? Zh# 2 4E 45
RV, 2 TE b TG B

(& % x #]
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Effects of different rates of straw mulch on soil moisture and yield of
spring maize in Weibei Highland area of China

Cai Taiyi'?, Jia Zhikuan'*, Meng Lei*, Guo Fanggian®, Yang Baoping®, Huang Yaowei*, Ren Xiaolong®
(1. The Chinese Arid Area Research I nstitute of Water-saving Agriculture, Northwest Agriculture and Forestry University,
Yangling 712100, China; 2. Henan Polytechnic University, Jiaozuo, 454000, China;

3. Chinese Academy of Agricultural Engineering, Beijing 100026, China;

4. The Agriculture Department of Henan Province, Zhengzhou 450008, China)

Abstract: A field experiment (2008-2009) was conducted at the Heyang Dryland Farming Experimental Station in Shaanxi
Province of China to determine the effects of straw mulch rates on soil moisture and spring maize (Zea maysL.) yield. Maize
straw at rates of 0 (CK ), 4 500, 9 000 and 13 500 kg/hm?was placed on field plots. The results indicated that the average soil
water storage in the 0—200 cm soil layers under the three different rates of straw mulch were 16.52, 25.52 and 34.04 mm,
respectively, significantly (P<0.05) higher than that of CK, and the average field evapotranspiration (ET) in the 0—200 cm soil
layers were 4.43, 8.23 and 6.96 mm, respectively, significantly (P<0.05) lower than that of CK during 060 days after sowing.
Besides, the average grain yield and water use efficiency (WUE) of the treatment with 9 000 kg/hm? of straw mulch were
optimal among the treatments, its grain yield and WUE increased by 11.03% (P<0.05) and 9.25% (P<0.05) compared with the
CK, while it was medium with the treatment of 13 000 kg/hm?, and lowest with the treatment with 4 500 kg/hm?. It is
suggested that the treatment with 9 000 kg/hm?® of straw mulch is preferable for Weibei highland area in China, as the
precipitation is below than 390 mm during the maize growing season.
Key words: soils, moisture, straw, mulch rates, Weibei Highland, spring maize, yield



