5 54 4% 45 5 ) + o2 IR Vol. 54, No. 5
2017 4 9 1 ACTA PEDOLOGICA SINICA Sep., 2017
DOI: 10.11766/trxb201701100518

ST EEWEILRIER HER AR EREEENME

| 1NEN o= ge 2, 37
& F ERE RET
(1 FERRZAERE, )11 750021 )

o b R R X RS L Ut R R 22,

(2 PEHEARAMBHB R T E B X R AR AT R BE , BRPEZE 712100 )
(3 R MRVGAL B b SR Y AR AR S S HHE G S0 3, BRPIE 712100 )

B FE BN B R R ) AR R R, X 58 3 2 18 X AR
ARG AR BA EEABIE RS X, 2007—201 AEZEIE A R IR T54E B AR, RE 2 L E b
R, V8 N B S R AR R . EORAEFE WA R AN 5 SRR ) Y 2 A, DG
GiVAE R . Z5RERMT, 201 14F & FORWOIR J5 25 Ak 33+ 38 BT SGHR0% 2 & it B 1 )2 19 iR i
FEAIL, 520074550 A0 BRATAH L, V8128 Zon 78 2 45 A B M5 A i B MG, 0T 2R Ml VA AN
AL G AR AL BRAG BT R e 227 MU IS I B RS FF AL FHO ~ 20 em)2 H A ML . Bl 0. A S0 Fn s
SRCHR S 38 0 R R T IR, 2 b RS 0 T SR 2 7 M Y T A ) e i S Ak B AL ST RN A S AR
it BECA T8, i A A5 A Ak A e R . 20 ~ 60 cmJZE A LT R AL SR S A A4S T 22
TOCE TS AL B R TR R, A B AR IE (0 ~20 om ) SRR 0 R B A R R S Y g
Xt RECHE I, L LA 2 7 RS I 7 R T Ak 3 - S 0 e R, R Y A I S PSR 2 b R 7
JR AN BRYR 27 2 70 1 500 7 A 0 o e P 2t 9 T e T 22 T e S 7 RS AT Ak B e o Rk 3 0
41.1%. 421%. 39.3%, KA FIHM AR B FEILE38.0%. 39.6% . 37.0%. {EHILRIFX HTHZE T
B e AR AR Ty L I R R ORI A R ROR A R E AR DL 2R b VA A A AL
PRI AR, 227 b IS ) 7t PSR 22 b S B A W I A IR o R DL, 28 b R A L A ) R e
SR FT G 7 28 4 7 o5 bR A6 TR U PR TR FR Al IX 3R T K A PR R B LA — i AT AT P AN AN

KHEiA W IuE T TIESE ;s LIEREEYE R4S KSR R
FEIASES S158.3, S513 Xk kRiR A A

FUHARR 0 EB0% R, A R A A

SR G AS R R VR 8 RE A B IR R
YRR K AEA JH AR A X AR AR 77 2 J v T e )
FRE Y B RHOK S, AU R T
AP B . o FeAbiE B e R, i H
AH TR S SR B i AR, e 2EAE Y
A ARRHI ORI L BRI SRR L
[E] folt £ b AR REAT 28OR 1 2B IR AT SE R ORI, B0
IEE T P N 25 23 A1, 3 R AR R oh T A A
FTFAE X SR 73 HMSORI AT, DA B2 55 1 40 1) 7S

T 5 P s AR A A A K o, KA
FRCR AL 2230 7 B4 13.8% . 55.0% . 1
WL, BT ARRE AT B K R L, PR T O 4 4
FRIP AL A AEFNF o

28 5 I A1 TR A REL B R B 13 S A K RE 2 1
TR L BESTE R, Itk A LT 1L, it
IR AR SR R, X0 A B A 0 3R 20 )
WA ZRETIE AR N BRSE R B, T 2R R A
REPE HE L HEA ML, 3 SR M VR AR IX 4

* [EEK AR EE AW (31301280 ) FlE KR A HRITWH (2006BAD29B03 ) %¥H) Supported by the National Natural
Science Foundation of China ( No. 31301280 ) and the National Science & Technology Program ( No. 2006BAD29B03 )

1 il {FE# Corresponding author, E-mail: zhikuan@tom.com
¢ (1984—) , Z&, HiltHA A, L, Bl#EdE, EENFET LI ENI . E-mail: lironge_mail@126.

EHERS: &

com

ek B 2017-01-10; UeEMEMcks HI . 2017-04-22; fLeBes i H i (www.cnkinet) : 2017-05-05

http: //pedologica. issas. ac. cn



1260 + %

¥l

54 %

IR A, (HEERRAE Y DR STAE RR T, R
R REA R T LA PR R, B3 & T
AL, ERSSE O BRI, A R
FoRPIA T LK FIFRIPBIRR, FTHIBR B P
AR, (R T AR IR i N, R
o TR RTINS AN 22 9 B R B
HAEO ~ 40 em)Z P eSS X (AR ) 77
TEZESE P B R AN 2 L Fh e 24 ] I v T
Xt DL SR 2 ik 28— ou g A 1 it T S
LG VEFNAE Y 15 OB, A 2B T ou R
ST A F SN T B A A 7 0 52 i B A9F S 1 i
WLARIE o JAER, XA 2B 5 M AR A B AR B BIFSE 3EE
EPERR 22 L T B R T
FROEAEORGEAL L TR Y S,
WHCAERR A o L, ABFFEAETE JL R IR X % 2 10
FERCE A orE AU, B0
AN IR Ty« B AR RO VR L™ T 1R
M, DA SR 2 X R AT 5 T A 03 K oK g 7 R R AR X
PR

1 MRS .

1.1 #HREXHER

B T2007—201 LAEFERR Y& & P B H 4
VYA AR MBI R AR R g (b4i35°157,
HRL110°18", HEH910 m) #H47, 4EHIEE105 °C,
FYIH AT E2 528 h, JCFEII169~180 d. %KX
AEFIRE N 550 mm, HHS5%E R ET—9H
2007—20114F F R AERK EREME (4—10H ) 405
398, 330, 379, 3911420 mm, K5 H A
Mo, HHONMEL FE P 2007455 A
EY B B HT0 ~ 20 em )2 +3pH 8.1,
AL, 24 . @ elSaEan 131,
0.8. 0.6M17.1 g kg™, Wit . A R A R0 &5
Hr91049.0, 3.9M1135.0 mg kg '
1.2 Rt

2007—20114F R Al B FpE A =X, i 64k
B, BRXTERAN, ZB LY s m e, VAN A
FORTISRE, BAR K. (1) D+D, 287 Hiik+74 78
TE A,  (2) D+S, ZE75 MR+ 7 A W I i A
(3) D+J, ZBEMBEGERA, (4) D+Y,
BRI B AR, (5) D+B, ML
A, (6) CK, DMESVAVEARE HAE Rt

M, B3R ER, NXKS.1 m, 3.6 m, Ff
HLHES .

AR (BFRIEE2S cm) , WAEBRTE
Mo, FEFIATI0 dFEII MBSV 28, VA ZE 584 60
cm, ZE@15 cm, AR B NG TR .
A 28 T A 5T AR AL A b 3 X
JERZE (N=46.4% ) 197.2 kg hm™, B2 4% (&
743 =60.0%, N: P,O, H17: 43) 348.8 kg hm ™2,
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MD+SAH Y P o ) s m A (R A6
Wi 950.8 m, JE0.008 mm ) IR (&
BERG W AEY AL $80.8 m, JF0.008 mm)
TKRFERF (FHHFRESMNNEEE6.0 ¢ kg 28k
0.6 g kg'. &813.7 g kg™ . AHLEK4A08.4 g kg™")
PEYIAL15 cmK, L9 000 kg hm *[ 78 35 455078
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(N=46.4% ) 326.1 kg hm™®, T20074E9H 15H .
20084E9 A5 H . 20094E9H 18H . 20104E9H 17H
FI20114E9 A 20 H YAk . kg W JEHE K, Wi fT
N THFE,
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P B 425 55 R R IE A R S 4556 X0 ~ 20 em .
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mg g d) 5 REBEER M REKRR L ORI E
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EFERIEF AR S, AKX 20 cm 1t
24y ERBURE, 43 B AEO ~ 200 cm)2 1 T K4 &
L, IR A K R R YRR K i Rk A A

TR G BEAS/INX BB OFk A 1Rtk i A Ak
PEATEE IR, RL/NKOh B SEIROI -, 455
(VATIE S 2Vien i o8
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Kb, WHEEZKE (mm) 3 HRy L )ZHEE
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KA FIZC% . WUE=Y/ET (3)
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D+J. D+YAEHO ~ 40 cm 28 HIEA LR & &
Ay B CKAL B 5 2E $E/18.0% . 9.7% . 16.3% Fll
13.7%, M40 ~60 cm/=4&0HH 2 R AR E ., 5
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[flo 201 1A YAk Je 4% A 3+ B0 A 2R 7 2 52007
ARG A B HTAR LU A AR 25 R, ELBE )2 0 R i
Fefit (E1b) o 0~60 cm)z + 3w A & D+S .
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D+ FI I 2 . MD+B. CKALFE 520074 40
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Fig. 1 Soil organic matter and alkaline hydrolytic N in O ~ 60 c¢m layer under different treatments
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ZEHAPN13.4%F110.9%; D+DFID+SAb I -+ 0 7 4
SRR TCK, 20~40 cm)Z2, &WE JUE S
Ab P A HERK A R Y B R T CK, D+D. D+S.
D+J . D+Y FD+BAb B fif % 2 20 3 CKAR 7
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B, 828 T ouE s A PR R S B TR
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B ERMN33.6% ~53.8%, 1% 58 EAF b B 5 b 3
HIE A %, 40 ~60 cm/Z, W28 0 3% %4k
T A SO SR AL PR AT AN3.7% ~ 29.9%, H:
FAD+] . D+Y . D+BAMBEA N %, e8I
Wb PR 5 AL BRRTIEA REAS, ZRAEE . £0~20 cm
2, D+JAb3 e A F it i, BRCK W &1
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fm41.8%; H HD+D. D+SHID+YALHE, 2%
i TFCK, BB CKIEIN23.4% . 24.8%F122.2% .
20 ~ 40 cm)2, #7628 U Sa A B A M R
H¥E TCK, D+S. D+IFID+Y AL 5 5% CK i
EHNA3.4% . 45.7%M47.4% ., 40 ~60 cm)Z, %%
W28 Z oo S A AT SOk s T, Hrp
D+J. D+YFMD+BAHE B & & FCK, MiD+D. D+S
WhFEAICKZE A2 . E2bfiR, 20114 £ K
R 45 AL BRO ~ 20 cm )2+ HEE S50 & B 1 3
= T20074E NI AL BT, HE IR 16.2% ~ 69.1%.,
20 ~ 60 cm )z T ACH & B & T 2007 4R i
WEFRHT2.7% ~9.0%, 25 ARFE . D+IMD+Y 4k
FHO ~ 20 cm)Z T4 A50H 5 1 40 B CK e 25 38 m
75.3%M161.5%; D+B. D+SHID+DAb B H CK 4y 3
HM14.4% . 8.4%HM3.1%; 20~40 cm)Z2, 2011
AP 4590 28— on B 25 A0 A SR AL B Y IR
CK; 40~60 cmz, S o mAMYE T

(b) D 4EBERT Before treating
ap+D
o ) aD+s
s 250 aa O
QD+Y
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Ao T
¥
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I 28 Soil depth (cm)

K2 RIFEALFRO ~ 60 cm J2 - 3EA7 W A RO 2

Fig. 2 Soil available P and available K content in 0 ~ 60 cm soil layer under different treatments

CK, HLAD+IFID+Y kb3 izl 2 .
2.2 WA TBENLIEEEEMENE
RINARFELIEO ~ 20 cm/Z - HEURAEG . B 52
it ISR R UG P . 201 1A FOKUER I, A BB
D+D. D+S. D+JFID+YALH O ~ 20 cm/Z 1 HEH
TG MY B 2007 4F 3 50 Ab BR T B E H R, 1T D+BAN
CKAL PEEL A ST WS A AR, HER AW E ., 11
IR G PED+T . D+Y . D+DFID+SAb 3 43 51 b 2 25
FCKALFE16.1% . 12.2% . 12.3%M112.9%, TMiD+B
Ab 3G R T CK, ZS AR E ., AE AL 1 kR
I P24 405 v TR IR, DAD+IAR B IR R, BECKAR
539.3%; HW ND+D., D+SHID+YAbHE, 43 5%sk

CKRE#E21.4% . 16.9%M19.4%; D+BibF4E
CK£10.9%, 5 AW E . A 4bH A+ 15 b
B PR B B i, H AD+JA B, AR CKHR
#5.7%; D+SAEBIRZ, BCKH#ER3.5%; D+D.
D+YMD+BAL P CKIE A 4/, 2R AR E,
23 HEZRBEWNEERTERKSFAYER
ap=A0)
HR2ATAN, ERWRBIA R V8 22 — oo 5
Ab PR B AR S 38 K 7 EE R IR B W 2 TR IR
D+D. D+S. D+J. D+YHID+BAkb 3 K 543
BMCKRFHHE26.4% . 26.0% . 26.0% . 16.7%H
13.7%; AR EDHHCKIEEH10.4% . 11.1%.
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£1 FRLET0~20 cmBEHIEEEFMHT K

Table 1 The changes of soil enzyme activities at O ~ 20 cm layer under different treatments
Ay Qb ¥R JIkA Urease WM i Phosphatase HER B Invertase
Year Treatment (NH;Nmgg'd") (Phenol mgg' d™") (Glucose mg gt d™")
2007 A PR Before treating 9.42 £ 1.06¢c 2.28 £0.10bc 3.60 = 0.58b
2011 D+D 10.42 £ 0.62b 2.44 = 0.45ab 4.56 £ 0.62a
D+S 10.48 £1.42b 2.35=0.14b 4.69+0.74a
D+J 11.93+2.13a 2.80 = 0.26a 4.79 £ 0.36a
D+Y 11.53+1.87a 2.40 £0.48b 4.57 £0.65a
D+B 9.32 +0.98¢ 2.23 £0.62bc 3.556 £0.37b
CK 9.28 £1.15¢ 2.01 £0.86¢ 3.563£0.48b

e FIME £ bR FAIANE/NG FRERRAFE I T 22 58 B E K (p<0.05) o FIH Note: Means = SE. Different letters

indicate significant differences ( p <0.05) in same line. The same below

R2 TRAEX ER=EBMKSFIAMERMFIE

Table 2 Effect of different treatments on maize yield and water use efficiency

e FERLEL ER AT s FEK K3 R HRCE
Treatment Number of grains per Weight per Yield' Water consumption Water use ,efficiency
ear (No) (g 100 grains™) (kg hm™) (mm ) (kghm™®mm™)
D+D 588.9 £ 4.5a 35.5 = 0.6a 9965+ 773a 397.1 £6.6a 25.0x1.1a
D+S 587.1 £ 6.8a 35.7+1.1a 10 039 = 562a 396.4 +10.7a 25.3£2.4a
D+J 587.0 £ 5.6a 35.6 +0.9a 9 837 + 388a 395.0 £ 5.4a 24.9 £ 1.5a
D+Y 543.9 +3.9b 34.4+1.7b 8 764 + 414b 388.0+8.9b 22.4+0.8b
D+B 529.8 £8.2b 34.0+1.4b 8 620 £ 467b 388.1+6.1b 22.1£1.9b
CK 465.9 £7.0c 32.1+2.1c 7 063+512¢ 384.4+12.5b 18.1 £ 1.4c
10.9% . 7.1%#15.7% . D+D. D+SHFID+J b3 | 3 iTJ‘ w

D+YHID+BACEE T £ K7 i 22 R AR E, HD+D.
D+SHID+IAL ¥ B & & TD+YMD+BALHEL, %
KRR 7= B = AR KK I D+S > D+D > D+J >
D+Y >D+B > CK, HAFhi ™ &t 43 5l 5 CK g & 1
n41.1% . 42.1% . 39.3% . 24.1%#122.0%, LI
D+S. D+DHID+JAbHH = U el 3% . D+D.
D+SHID+JAL BB FE/K 22 55 AN W3, D+Y. D+B
MCKAL M FEK AR F AR B2, {HD+D ., D+SAHI
D+JAb R i 25 TD+Y . D+BRICKALE, 4% 4 HHXF
TR IR G R FHROR B 5 5 7 s U R — 2L,
K5 R S AR IRT KR I D+S > D+D > D+J >
D+Y > D+B>CK, &2 uHE b3 T £ KK
43 F) AR 43 0 e xR g 25 42 795 38.0% . 39.6% .
37.0%. 23.6%F21.7%,

AN TR B 55 BRI 7 B SR 43 FOR 3 SO
00 I o i R 2 198 S ) DTG 52 W) = 38 vp 32 43 i B4y
Mo Pl R By, fE— e L RRAE
BmMEZE (0~20 cm) HIEPBF RIS R,
T R AEAN LTI A A A e B 30 o R Ak B 1 £
IR oy S X T R0 A B R AL B ) 22 5 R
K XSG AHE T S T M+ 1 L
fife b, JEE 55 22 7 i R+ 9 A S M ) B 1 o A B
sroveE, LHXMEREFRSNEERCEHE” M.
XEBH TS, AENT/ERM
SR, ARG VS, e A Pk
RN, A AU K B, [ R R K
FEAR S B 1l B A MR AT
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A REA YRR A KT TR . B, SR
R TE 2, Xk b A LT R0 SR 20 R M
I, Wil bR RN WA T e
BRI T R IZ B HOKS AR, WS T HIERE
FEOYBEA A 1 E IR 2 MR AR, ek T LA
BT BEEAL 1 2B M Y B RS FT AL B2
T MU . BRI . A R Rk B A e A
G5 V-V R T RN o AR 06 v 2 B R+ 9 R
A HuIE A B 2 A L . AR . A A A
RO R AN BAE G VE I I, R h TS
55 SR L8 B R IR 0 6 AT 56 2 g o ol R JRORE, 2%
iof e FH 7 35 1) R e R B AR S LR L KR — 44k
e TR TR Iy . L, WS
55 78 5 T T R v b R 2 A ML R Ak R
T Z T M VA TR A S b 2 T b 0 T
Y i T Ak B - A WL 5 e AL S VR s AT
66, T 9 205 Bl 0 S 5 5 2 v T AR 0 A
(EAR T Hfh 8 28 — B AL B, X2l T A 5%
BRI BE VR T )2 A LT R 4
FRZMB ™ AR R, 2R+
R 3 R 5 TV Ak B A LR AN R A 1
5 b PR AT LA B T R, X TR
S FME G AR T 3K IR B 2%, L 4l
(0 PE AR, D828 T 3 oA WL 9 A B 3
SrE9EAL o

FIREHE LS A . ROk R
FeOr B h A YRR L R R R, VA 2R S
T 3 K I PR, A 0 R
g TR R gk Y DR Rk, B
5 T A A 09 2o 4 T G PTG, R A A
PRI . S R R B, A RIECE RS R o6
T 0B R R A R O . A AR
sz VO TRRGEIN L T A R A R 5 Ak T B -
SENREG . PR RGN 2 B AR . TEARBESE
v, V28 TR SR AL BRI T b ORI
VM, S R 2 T 0 RS TR
768 M T+ ) 7 25 HB S Ak B 3 2 SR . IR
T TR G 355 T P B AR B A e, XN R
s R8T 2 PR b 7 36 T R 2 TR R
JETH T, TR B K S A AR SR, )
TR W B A R BB AT 22 S I A
T TR R N S M R 2B M+
= W 6 it 3 5 A T ST O P AL SRR

3K 5 3 T 0 A I A 4 05 3L A 9 40 PR T R
FEOMHORERL, ETTHE R RS A 5

Lids POVRTSE R B, VA 2 A T RO 2 4
AL B8 A S 35 $ 78 K P R AR A AR
1M 94 2 B w455 X AR g 7 At R R T A R T i
FRE T R VB SR PR B ORI,
XV P 4 Bk o R BCR B S M R AR TR ) e
AHFFEH, 128 T IT R SR Vi T M AN A
i A BT R S 7 L VR O R R R B A B
A B R s, S0 LR R B R 2R M 3
X i 7 22 7 JE -+ 9/ 75 A 0 A i S A 1 T S —
AR T ORI A P 3K A e &, TR
P9 KRR L B 8RB R ARk
B, T VR B RK A R L T
S5 SR ST R, SOPEAR E, R AT a6 b B
ERRAR T TR IR, & R K, A
WG R B, 275 M I+ 90 78 7 AT A B ) 9K 43 bR
BURSTE, (R 22 b 26 8 A 180 S S8 A — i R
T R MR TR N K A K B R, el
TR 43 F) 280 5 0k W8 S 3 785 . 9K 2 Ha R
BRI R, B S WA M T A
17.4% . ABFTE R B, 257 Mo 55+ 1) 75 0 25 M J A
75 M -+ ) S R 3 Ak B 7 LK 43 ) R $ A
GoVAE 3 25 5, (P 28 0 M 5+ 3% 6 3 368 M i A
T 768 M 5+ ) 7 £ 00 it o T A PR SR R 2
33K T A A i S S ) R R 5 32 AN SRR A%
T, SEOU SO A RE A K.

4 4

S {4 28 UL SR A Al T3 R A LR . R
WS IR o i, HORXIERZ (0~20 cm) HHEA R
5 PO 04 W S I T R A R i 2B
b TR LR AT AL B - AL . Wl R AR A
AR SR, W R TG, B
TR BT IR S L B A BRI 9 75 e 5 1 2
T M 55 75 1 Oy i S Ak B AT BIL IS S TR O
i EX R R . W T IUE S R R
T SRR R RN MR AR, AV T
o AL R SR | AR R R S A A
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Effects of Dual-mulching of Ridge and Furrow on Soil Fertility and Maize Yield
in the Weibei Tablelands

LI Rong'" HOU Xianging' JIA Zhikuan® *'
(1 School of Agriculture, Ningxia University, Yinchuan 750021, China )
(2 Chinese Institute of Water-Saving Agriculture, Yangling, Shaanxi 712100, China )
(3 Key Laboratory of Crop Physi-Ecology and Tillage Science in Northwestern Loess Plateau, Ministry of Agriculture, Northwest
A&F University, Yangling, Shaanxi 712100 China )

Abstract [ Objectives)] A five-year field experiment was conducted between 2007 and 2011 in the
Weibei tablelands of Shaanxi, China to determine effect of different patterns of dual-mulching of ridge and
furrow on soil fertility ( soil organic matter and available nitrogen, phosphorus, potassium contents ) ,
enzyme activity (urease, phosphatase and sucrase ) and crop productivity ( maize yield and water use
efficiency ) in an attempt to provide some important theoretical and practical basis for perfecting micro-
catchment crop cultivation in the sub-humid areas. [ Methods) In a tract of farmland under the ridge and
furrow rainwater harvest system ( RFRHS ) , ridges were covered with plastic film and furrows mulched with
common plastic film, bio-degradable film, maize straw or liquid film, or left uncovered, and a tract of
flat farmland under conventional cultivation without mulching, which is popular among local farmers, was
used as control. [Results] After the spring maize was harvested in 2011, soil organic matter and available
nutrients in all the treatments decreased in content with soil depth. Soil nutrients in the dual-mulching
treatments obviously increased in content when compared with the initial background value in 2007, but
decreased in the treatment that had ridges mulched and furrows uncovered and the control. The treatment that
had ridges mulched with plastic film and furrows mulched with straw was significantly higher than the control
in content of soil organic matter, alkalytic nitrogen, available phosphorus and readily available potassium
in the 0 ~ 20 cm soil layer, and the treatment that had both ridges and furrows mulched with plastic film and
the treatment that had ridges mulched with plastic film and furrows with bio-degradable film were somewhat
higher than the control in content of soil organic matter alkalytic nitrogen, but significantly higher in content
of available phosphorus and readily available potassium. All the dual-mulching treatments were slightly higher
than the control in content of soil organic matter and available nutrients in the 20 ~ 60 cm soil layer, and in
activity of urease, phosphatase and sucrase in the 0 ~ 20 cm soil layer, too. The treatment that had ridges
mulched with plastic film and furrows with straw was the highest in activity of soil enzymes, and followed by
the treatment that had both ridges and furrows mulched with the plastic film and the treatment that had ridges
mulched with plastic film and furrows with bio-degradable film. Dual-mulching significantly increased maize
yield water use efficiency in the region. The treatment that had ridges mulched with plastic film and furrows
with bio-degradable film, the treatment that had both ridges and furrows mulched with plastic film and the
treatment that had ridges mulched with plastic film and furrows with straw was 41.1%, 42.1% and 39.3%,
respectively, higher than the control in maize yield and 38.0%, 39.6% and 37.0% in water use efficiency.

http: //pedologica. issas. ac. cn



1268 + b1 2 Eile 54 &

[ Conclusions) The dual-mulching technology has been demonstrated as an effective practice to improve
soil fertility, promote soil enzyme activity and increase crop yield and water use efficiency in the Weibei
tablelands. In terms of the effect, the treatment that has ridges mulched with plastic film and furrows with
straw ranks first, and is followed by the treatment that has both ridges and furrows mulched with plastic film
and the treatment that has ridges mulched with plastic film and furrows with bio-degradable film. Apparently,
the technology is feasible and worth extrapolating for spring maize production in the rainfed agricultural zones
of the Loess Plateau, China.

Key words Dual-mulching with ridge and furrow; Soil nutrient; Soil enzyme activity; Crop productivity;

Water use efficiency
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