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Abstract: To study the influence of mulching in autumn on soil moisture and growth condition of spring maize,
three different rates of straw mulching (straw mulching 3 000 kg*hm ™2, straw mulching 6 000 kg*hm ™2, straw mulching
9 000 kg*hm™?) and two different patterns of plastic film mulching (film mulching and furrow-film mulching) were test-
ed, no mulch cover treatment (CK) set as control. Results were as follows: except the 3 000 kg*hm~? straw mulching,
compared with CK, soil water storage in the rest four treatments was increased by 21.22 mm, 20.49 mm, 18.37 mm and
19.5 mm respectively in the winter fallow period. Maize emergence time with these mulching methods was advanced 3
days earlier than CK. In the period between seeding and Full-grown stage(after sowing 70ds) , soil water storages in film
mulching and furrow-film mulching treatments were increased 15.57 mm and 15.73 mm, compared to CK; Scil water
storages in straw mulching 6 000 kg*hm~* and 9 000 kg*hm~? treatments were increased 12.05 mm and 12.03 mm,
compared to CK. In the late stage of corn growth, soil water storage was higher in soils with mulch than in CK, but had
no significant difference. Mulching in autumn promoted the individual growth of spring corn. Film mulching significantly
enhanced dry matter per plant, plant height and leaf area in the early stage of com growth, while straw mulching en-

hanced corn growth in the late stage. By using film mulching and furrow-film mulching treatments, com grain yield and
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water production efficiency were increased by 14.6%, 13.9%, and 11.0%, 11.1% (P <0.05), respectively, while

straw mulching method had no affect on com yield.

Keywords: autumn cover; soil moisture; spring maize; growth
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R F 2010—2011 4 IR KB KF
RAER K — %G, Zh A FRISILE 8RR
SLE IR F(34°21' N,108°10" E) ,#3K 454.8 m, KK
BFEEHERERERX,FEHYKE 12C ~ 14T,
BELHBEAKE 580.5 mm, E A E 993 mm, HFE
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Table 1 Foundation nutrient in test field

T2 HULRE ) 248 X3 W R L0 ¢ B
Soil Layer Organic Total N Total K Total P Available N Available K Available P
/cm /Hgkg™") /(gkg™") /(g kg™") /(g-keg™") /(mg-kg™") /(mg-kg™") /(mg-kg™"')
0~20 13.57 0.68 0.55 11.32 45.17 133.69 11.04
20~40 11.25 0.48 0.48 11.04 33.34 101.72 6.93
40 ~ 60 7.23 0.36 0.42 10.39 19.05 85.37 5.64
1.2 REi& 108 20 B 7 E =%  BEET KRG, BRmHH

R 75 W45 M AE (R 4B 337.5 kg~ hm ™%, 4R
67.5 kg-hm™2 + 40.5P,05 kg hm > + 27K,0 kg-hm™?)
it b, REN X AHS , BE 3K, AKItHe
AbE (G Rz MDD BEFEZRR S5 HR
9 000 kg-hm 2.6 000 kg*hm™2#1 3 000 kg*hm™ %, 2
WEM; W EMMRZERE (M) M BE R
(PM), I BB S EM A (CK), T 2010 4F

HNEREF () MY E PE B, PXEERN
49.5 m*(5.5 mx9 m), WEMHBEEATZERE 50 cm,
YWFE 10 cm, EXFFFH P, i FERMFHHBEA
958, ¥ Fh F BF 48 075 #k - hm ™%, f7FE 60 cm, BRFE 30
cmoe EXF 201154 A 22 AANT AR, FBHEHE
HEZHNERY, BB BEAEIETTHE, X
KR 7 #3876 R & 300 kg-hm=2,9 A 2 HWIK,
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Fig.1 Distribution of whole growth precipitation at experiment sites in 2010—2011
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2.1 BREETHLIEMASTH

2.1.1 ARBIBAERRBERATEL S S
M¥Yh HKEFEZ NSRS GIEENRRERN)BE
BHRRET BRI, BERCEE KRR, N
EEKRAMAERKBERANLHG. PM.IM ZJ #1 C)

AEFREKE % EHERT 0~200 cm HIEE KBS 5K
CK 3# /0 21.22.20.49.18.37 mm M 19.5 mm(P <
0.05), T E KK E 5 HE CK ¥ 26. 1%,
25.2%22.8% M 23.7%, %M HBEIERABEE (P
>0.05), HEEAHERH0~200 cm BEKEHE
A(AREAS BERS b BB SHE LR
MCKEHERBE, 510 41.19 mm . 42.30 mm
(P<0.05), BHEAZLHEHEMES CKERAEE.

PM.IMZJ M CI BHAEEEHBHEN S
KER CKBEHMT 1.72%.1.88% .0.97% Al
1.32%(K 2), FREEMNT BB E,#&F 10 d,
PM.LM #1 Z] .GJ &b FE 0~ 25 em T EMNFEH R B
ZHXEE 3.8C.3.5C.2.1CHM2.8C, BIFmW
KA E 5 518 CK A DI 4RAT T 5 d.5
d#M3d4.3d(%3),DJ4BHE FESHERK,HERE
MRBE HBW.BE 104 L BAOHMEHEK
BHE CKLER(E2),

K2 BETAREAXLAM0-~200 cn LW B KGR

Table 2 Effect of different mulching treatments on soil water storage (0 ~ 200 cm) during winter fallow

TREKE/ mm #5510 X#E &E 10X 0~25 em
458 LRBBEKE Soil water storage during winter fallow EABE 0-~20cm §KE H¥ 3308
Treatment Precipitation during Water storage 0 ~ 20 cm soil layer Daily average temperature
men winter fallow/mm LA Initial KRB Terminal efficiency/ % water at sowing 10 at 0 ~ 25 cm soil layer
days/ % sowing 10 days/ C
M 590.24a 36.57a 21.27a 3G.5a
LM 589.51a 35.67a 21.43a 30.2a
CK 569.02b 10.50b 19.55¢ 26.9¢
81.4 560.47
Dj 571.31b 13.32h 19.69¢ 26.%¢
VAl 587.39a 33.07a 20.52b 28.8b
GJ 588.52a 34.46a 20.86b 29.5b

EB-SIREEEARAMEFEERECOS AT LERBE. TH.

Note: Different small letters in the same column data represents the significantly difference at 5% level. Hereinafter the same.
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Table 3 The emergence of different mulching treatments

of spring maize

S4B OBMA-E) WE(I-A) mMESd
Treatment Sowing(m-d) Emergence(m-d) Emergence day
PM 04-22 04-30 13
LM 04-22 04-30 13
CK 04-22 05-05 18
DJ 04-22 05-05 18
Z) 04-22 05-03 16
GJ 04-22 05-03 16

212 2REFHA0~200cm LHELSKEHET
T EXRAFEAEKMBEHEESKEZBNEN.
YR EBERENEWE. %5 20 d(05-12)
(B 24) At FEREHERRG MY, 8B E4H

THEKE%
Soil moisture content

TR E KE/%
Soil moisture content

TIEEKE%

Soil moisture content

0~200m P+ HEEKEHNBEBT CK(P<
0.05), 7E0~40 cm M1 60 ~ 120 cm +)Z,PM.LM.ZJ
Gl AL E E R F CK #1 DJ AL 2, Wi 7£ 120 ~ 200
m TESERLERN T ESKEERTRE,

#J5 50 d(06-12) (B 2B) , At FEXRE W ER L
W ORI BEE KA KA, Rk, fn b
HHARIFE R D, B AL FE 0~ 60 cm +3E S KBHE
TR ARAEO~200em LEFH+HESKERE
21.6% ~22. 1% Z M, Y LB EX R, MEE =L
BENGEWRREIRE, AZMBRRE W, EX
AKX B, A LK EER THE LR, 20
~80em TE TS AKEMTHELHE, W 2]
GIAt¥H 80~120cm LE+EFKEEBEBFTHE
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Fig.2 The dynamics change of soil water content with different mulching treatments
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TEIEEKERES T CK# D] &H (P <
0.05);40 ~ 100 cm T ZFEHEZ AW DI.Z] 1 GJ
5CCKKEER , EEETPMAIMAE(P<0.05),
XATREm THRHAEELAETHNKBRNERT E
KA IZ B R B - K 53 1 W T #E, T SEME T T
BXHR140~200cm + ERBESLAH T ESKE
B & F CKo

#5590 d(07-22) (H 2D), Bt EX EHER M,
TRABEHRE S ERMEN A RS ME,
Y KB THAE, PM D LM AL B R By A K
B 0~200 cm 2 EHIKT CKo ££ 40 ~ 120 em )2

WEEZ(PM A LM) A BB ERTFXHEB(P <
0.05), M #5#F & 32 (D] Z) #1 GJ) W& & F %t 48 ;120 ~
200 cm 12, Z) #1 G AP + T EKE R CK iR
F3%M3.20%, 2R RBE,
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PR EREK 7T REPAREN, F8EKEKE
BREO~80em LETHESKEHETTHERE 90
d;0~40 cm 1 60 ~ 100 cm + 2, F 4B 1+ HEEKE
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KERZERT CK M D] & H (P <0.05), T PM Hl
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), HEETHESE L EZBIhEER Rk
EESENRATMES., TLREAKITERNEW,
EBANHETH RN, PM A LM 437 3 bkt R 4
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Fig.3 The dynamics change of maize plant
height with different treatments
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Fig.4 The change of leaf area of spring maize

with different treatments

#J520d,PM A LM b FIREK T YRR
BEP<O.0S)ET CK, A EBESTHEE 1.68 g fl
1.8 R BSAEEEREKNHERHEHMK
BN, EPEKZER. SMBEEEREER (R
4), BESOdPMAIMAEEKRPEKRTERER
F CKALH(P<0.05), MEHEZRAHES CKER
ARE FEZEFHBHEZ W WA PM LM 4
BMOHAKTGH, W CK MABFLER AR

$,PM 1 LM & B X B4R = 50.79 g 1 59.76 g
#%J5 70 d.90 d.130 d,PM.LM.Z] 1 G] EKHE T
HPI#RE CK BERE (P <0.05), HIEm Ay oE &
BELABEHBAOEHMES. 85 70 4, BIEE
28.06 ~ 76.18 g Z 8] ; ¥ f5 90 d, I WRLE 19.05 ~
122.02 g Z 8] ;3% 5 130 d, HIEMRTE 111.5 ~ 127.36
gz, M DI EBNM S EHMEHEAKRTYRE
5CKEBEHER

T4 TAXETEEX S EBEKTEHSEY
Table 4 The dynamics change of dry matter of spring

maize with different treatments

0% ] & )5 RH Days after sowing/d
Treatment 20 50 70 90 130

PM 1.88a 57.20ab  147.05a 271.03a 397.00b
M 1.98a 66.17a  156.73a  278.00a  402.16b
CK 0.20b 6.41d 80.55¢  155.95¢  290.66¢
DJ 0.26b 7.11ed 88.83¢c  158.58c  313.29c
7] 0.26b 11.72¢  112.54b  175.78b  408.87a
GJ 0.36b 12.60c  113.61b  185.93b 418.02a

2.3 BEETHEXFREKSGABYE

HKESLHEMERN=BUBEEES - EEW
(RS AEABERLERBALK PM A IM A HE
EETHEAE(P<0.05);PM. LM Z] #i GJ Ab 3
BRESEST CKH DI 4B (P <0.05);
PMA IMAHEEBESTHELE(P<0.05),

KEARESAET,PM M LM LB ™= & 4 5
BWCKEET 14.6%M13.9%,D].Z M G b B 5
CKEER(EKS). SEZLHE CKHEKERT
ER0,EPM A LM BRI K S FIHREN B ES
F CK(P<0.05) 5 CK®E®T 11.0%2M11.1% %
HESAES KERFAEE,

3 ZiR5iTie

D) EXELFTFREETERX  MEFEED
£7.8.9=1"A,BZBKRD  EEEKEHHEE
REFERE" FmbE., AESREKY . EBW
B 550 ~ 650 mm MK B IH 5 R X WA H, K F i
FARBFRBE=Y B ERE LAY (% DI 4HE)
MEKREKAPO~200cm +ELEEKE, B
HESLABEEREKEGH I EE KRR RAERN
WA, AR, & B HLHE (B DI LE)M
THEEKMESHE CK BEHM 26.1% .25.2% .
22.8% M 23.7%;PM.IM.Z] 1 G b B E k&5
100 ~ 200 cm L3 E KB4 H18 CK B F 180 31.7,
36.11.15.28 mm 1 18.95 mm, B B H4 B A HKE
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Table 5 Effect of different treatments on yield components of maize, yield and water use efficiency
g BB BRE mEK i o g HE-& FEkE kaRARE

Treatment Kemels Hundred-kemels Acres Rate of Grain yield Water WUE

per row weight/g panicles production/ % /(kg*hm~?) consumption/mm  /(kg-mm™'+hm~?)
PM 586.82a 39.85a 2906a 89.95a - 12309.22a 416.34a 29.57a
LM 568.67a 39.85a 2886a 90.04a 12239.53a 413.67a 29.59a
CK 534.90b 36.79b 2618b 88.99a 10741.62b 403.35a 26.63b
DJ 540.01b 36.20b 2672b 88.37a 10741.01b 402.89a 26.66b
YAl 547.82b 37.09a 2718b 89.86a 11038.8b 417.53a 26.44b
GJ 547.55b 38.56a 2758b 89.87a 11057.4b 418.25a 26.43b

TEBKDFMEEEMT L ERE FEREEE 8% X &

CKZDRET 3 d, ZEEDE KA, BEESH
WHREE BEOE L ESKERMNBRE,EO
~80cem T EEHAE, IEYERPEY, ZEYAE
KiEkEm wEEEEE LS KERWYRE,H
FFTREIESKERTHR. X5F620 5
AL AR AN HRER -8, XiLH
KEBEZMEREEEYHE RE KA RNEK
RE, AEBESEXEYNERRBE—F4HEY
M. TREVIETITETERRARLE K
MREREH - BHESREARNBEER N L ES
KE HEEZER TR, X5FKBERHLF—H,
XEATREABESLETEEREETXREKYBF
MEELZ, FHIESKES KERLAEE, X1
RRBAARHRAESLESBHLEM=AEE
WIERE, BEFESHNIHEASRERE
o

2) AARERH, KBS AR HFE R ME
MERK FEBEMEFHAE, Hb mEFESLE
DEERBEEREKHVEH®R TE KO
HR  BHESELERHEXN BEERE  EE
ENHEATHRMBEET 11 d,FFE =M
MERARE, FTEMBE ZEMBEHTTEE™
FRE K FI AR E, 4 BlE X BN 14.59% .
13.94%F111.04% . 11.11%, X5 E¥ 2215 H
ABEHATHHKEZLBEEREANEPIEEL
BREMMRERMAL. FREHETEERET
EXHMREERRA EAEZTUARERIEDHNT
B HHMEBEZENINK, =K%, mMAHR
AR ATRAELSERWERK BHESL Y™
FHE BESEE(900 kg hm D)W= BEBEF+
BHEE000 kg hm™ ) HERHAEE., BHE
M RRFT AL L FEEMRBRITE,
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R, HYWKEN 3.2 cm. RAREKBSHHE
KIWRRARE WEZRZEHXE, EKERAN
TIABEHLETHMIHAEREY 463 cm, BF
BTEKEBE/NYTIHEH IR 3o, XSHEH
FNEAELHREMNTFAER -8, A%HE
K F A8 R UK FF 7R 3 4 06 BT B 3 3 0 A 1 4%
KE, XRENEHEZRERKRHET TE, HL
TEBELAMEEZKSHANERNEDERE,
BREIPE T R BRI BiRves B0, s
T EHOKARE L RH#THHEK,
EMHEKEFEHR=BHAR, 2 NEFE.
HOKEM LK, FRES PR EN, EBEK
HRITANERKEN 18% ~68%, KiIRBER
KUY EKEMHAHEKERKRK,E48.1%
~65.3%2Z, MFEKBHHWRBEKRE, HKE
SEBREBEEW, 2GR KEBK, 2T
HEBIBA, RZ,HEKESEREMLEEKER
KNERME, XEREOE AR RS L — 5],
HERKEMA/IME:CK>TI>T2> T3, Heh K
FIFEKE N 1305.95 mm, T3 H 977.33 mm,
RETHETE KaFARESEKEZE
ETRHMEXRE XS5 FRFSEAELMELHH
RERAAM, AEE KSR ARESEKEH
HAXRBEATUEY ERFESEET.EKEN
6 270 m’-hm " 2fY T2 AL ER 7 T A 4L B op R B M EE K
BRE M BMKFARERENESERER
B EENECER N ERM@EEBRTEN
KA R R AR o B B (R MR S 1 ME K B BLTE 6 270
o’ *hm ?E 7 840 m’ - hm *X 8], A i — £ M
REREERBTEZELHENHLTR,

B % 3 W

[ Doring T F, Brandt M, et al. Effects of strawmulch on soil ni-trate dy-

namics, weeds, yield and soil erosion in organically grownpotatoes[J] .

(2]

[4]

(51

(6]

{7

[8]

[l

[10]

[12]

[13]

(14]

[15]

[16]

(17]

{18]

Field Crops Research, 2005,94:238-249.

RIB-ot B/RB KRB ERE(I]. BEHA 2R,
1997,16(3) :23-27.

N B EARERR S SHESEVEEA=EE WM
RBHRII]. BB HKER,2008,27(4) :64-66.

HER EER. B, S SHESRmEYASFH YK
RHEE (1] P EKLB¥,1996,29(2) :59-66.

£ BESHART S5 EHAENAIKRGLELRRXS
MAMEWI] A LRABRREEB(ARKBER), 2005,
33(6) :131-135.

FPEW ERE.BPHKE S BRI ESEREKET
SR fEYE IR, 2006,32(7) :1090-1093.

MEF, SEEIF X EPOTTEHLES HERBER
RESAGERXZMHRII]. P EES KL F],2003,19
(3):58-60.

MR WAERETHES (M AR REML B ZBEI]. T
HRFER(BRBEMR) ,2002,21(2) :170-173.

KB, REN LSRR S AREABTBIE S ERS
BaBe(J]. 1K %%, 2012, (1):28-30.

HERF, % B.55R.%2. FREXENTREARLH A%
HOESAEBESHAFEEMOR W] 5 AES¥],2010,21
{11):7806-2813.

KB, EHBLR B, % FEN SR R SR R
REKEZENOER]). TR KR HIF,2010,28(2) :49-52.
BAA KER. X .5 HETEASEBRTENRE X
HAKESSBOER(]). £F%R,2011,31(9) :2366-2370.
FRE RS, 2NN, %5 BENZELESHTLAIEEN L
K BERBRI] . KERIFEIR,2005,19(2) :133-137.
BEE ZRE. FEE. S BB ANIETEEHRESN
MFHERRRELIEERENEMI] FTEHXRILHFR,
2010,28(5):181-184.

BER SHRRBEKBPENKSETE HEEIBER
[J]. KL R REBF 5 ,2003,10(1) : 98-100.

HERE, AT, EWT. AR LENEDNEEKSER
FREBEW[I]. R EHE ] ,2009,25(08) :272-276 .

EHF KEX.F £ FASAREMEAERENIB.>
BRASFAKEHE®EI]. R TE¥HR,2006,22(2):27-
32.
REL,IXER. THC. BEAMEBASREREABNE
w(]]. AR #M,2010,32(3):76-78.

(E4% 18 &)

[18) Kishor, Atreya, Subodh Sharma, et al. Developing a sustainable a-
gro-system for central Nepal using reduced tillage and straw mulching
{J]. Joumal of Environmental Management, 200888 :547-555.

I R.FRARFRE.$ LBEFESY B KBENE L
B e J]. 5 A& S ¥R, 2003, 14:205-210.

F F.FE B AER. S ELRERARNEZEEERN
HEEXKIHEBEE KFRFBOER[J]. RELIBEH,
2012,28(2) :106-113.

F R A%k EFAABENFRAEEEXRLTEAS

[19)

[20]

(21]

[22]

(23]

(24]

REKEEHER[]). L TREHE,2010,(1):1-4.

F¥E 2BENERES A ERT R NASRARE
B m(J] . H AR HH,2011,27(19) £ 183-185.
EXLBER.&E .S AASFAERSHEEZE LW
KAMEERTBOEMI]. R TR$R,2011,27(3) :43-
43.

I OWEER.BES.E ETREERHASEY L HAS
REREY K HAZENEB])). TRHR A LR,
2009,27(4) :196-202.



