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1.1 REHER

AR GE T 2009 B 4 H—2010 F 9 A 7EBR T4
AHEHHHBILRMAB B KERER R W HET
ERE AT A6 46 34°10" ~ 36°20", R 2 106°20" ~ 110°
40', 18R 910 m. BRI F ¥ EEY FX , FEHEH
B 500~ 700 mm, BER FEEPE T BB KBET
B EAERRE1832.8 mm. FHHBEGREAN
25283h, HBEST%, FEHREN 10.5C,F
T iE KR 13.9C. KHEH 208 do =0CHR
4091.8C,=10CHIH 3498.3~4440 C,BBEEW
KEEFRA R, R LW+, P M, pH H
H84, HHEWO~20cm) LEREMHEI N . FHE
14.04 g/kg, W % & 54. 11 mg/kg, B 2 B 23. 19
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mg/kg, B 135.83 mg/kgo
1.2 Wit
HRRRKABZERHET. W . ZRY KR
60 cm, 2@ 15 cm, 22 LEE AR 2 LB EM
B4 3 o 8 B (PM) A 7 B g R (SM) A A8 R
(YM), EAMEGEFPAE R %t B (CK) . /MR 4.7 mx
42 m FEOLXHHES),EHE 3 K. %8R (PM) ™
BIPE SRR, YRR (SM) = BRI F
RAAEYERAR, BREBE(YM) = AL TR
RARAF HEEFHEE 19 HARKER
ERMERHAMBETZ L, F& 1440 kg/hm’,
BERET10d B B2 FE,EMAEEN
100 kg/hm* . P,05 150 kg/hm® Fl K,0 150 kg/hm®, K
BIW\ B N 200 kg/hm?, £ FR Fh 48 X B R 250
FHHEBN, HRAEKSBHF IR E 22 5, 2010 F
B4R 22 B, &4 EKREMREE 30 em fTHE
60 cm (U Fh Al , B XFR 2 ~ 3 BL) o 2009—2010 4
RBRPEEREFTHEREIHALER 1 iR,

£1 20092010 FEKREFRIFEHRSTH (nm)
Table 1 Rainfall distribution of maize growth
period from 2009 to 2010

£ 48 s5A e6H 180 8A 9A £HM
Year Apr. May Jun. Jul. Aug. Sept. Growing season

136.5 46.8 46.6 96.8 35.8 369.6
4.3 56.7 127.2 123.4 39.1 390.7

2009 7.1
2010 0

1.3 MEMBEHZE

THKMBE ERMHT RN ER 28d &
FMEZBEF 0~200cm L ELHEKS,0~20 cm
T+ EaFE 10 em BUEE,20 em LT 22 (A1B% 20 em B
B RAMTENELHRES KR HERKEESR
3 Ko

THEPAB:E=cxpx hx10, X% E FE K
H(mm),c ITEFRBREKE(%),p W1 REE
(g/em®) b HEREBHE (em)o

EREKE:ET=P + AW, P ET I B
K (mm), P HFEKE(mm), AW Rt B BN L
K &# KB (mm),

KR AR WUE = Y/ET, &R+ WUE RE
WK 5 # A% E (kg/(mm-hm?) ), Y R 1E Y FF R
B (kg), ET R#EKE (mm),

ZHRE=-TEWE - REBRA, FEKE =

R xTgme  HPhlARAGEE SN,
K# ALE BHFRAMATERA
1.4 HEBESHH

% Fi Microsoft Excel I DPS 3.01 (38 4b ¥ 8 14
HEAT B8 AL PR A4 1T

2 RS0

2.1 AEAWREVRLBRTEKEKBLBASD
SEL
2.1.1 FRALALEAFEZAAFTH0O~60cm L&
IBEKRKEAEE 0~-60ecm TEREXRKBEN
FES XS, AR EEELE 0~60 cm +F
TEEPOKEFEHBEW(E 1), 2009 FHEMEFE
VYRR MT LR KE , R PM.SM
YM 4B BB B 6.8% .5.7% 1 2.0% , K
BN OPELBESHNENRRET 4.1%.3.8%
2.8%,5 CKEREE(P<0.05), AFEEXREK
W BERERL, BEYKSFREHEK, H L

PR TR, A EBAE, 2010 kSO

Mam T —BKERIKN TR, MUV KEEE
TH #EFLHES CKLBERERARE, WE
BMERBREHE R EMM, ERKABNERE,
TREREVKERSE SEFALESNBEREE,
T 0 PM (SM 1 YM &b 3B 73 51 8% B4R ] 10.6% .
93% M 7.0%, MEMAHNBXMNBRE 8.1%.
8.0%M5.9%. M2aEXBNEFHRE,CKi
Ho~60ecm+ELHEVKBERIMEFHYLTF
B K, T 6 30 A AE Y e A R
KEBEBES TR CK, EMHAREE,

2.1.2 FEAAAHALESEREFTH0~200 cm
TRIEEKRENGYH HE2WLUE L, 2009 £F
FEKRIEAMB BN ,0~200 cm L EFH L HEE K
B,V PM.SM B & &, 2 %4 409.30 mm
406.78 mm, lL X} 88 CK 840 40.05 mm 1 37.54 mm,
YM AL B K Z (383.42 mm), LX) BRI 14.17 mm,
2010 EEXRLETH,PM.SM M YM 42 0 ~ 200
cm V1 R K8 5 5K 404.75.402.52 mm i
383.96 mm, tL Xt B8 CK 3l 28.49.26.26 mm F1 7.7
mm, 2 a EXEFHO0~200 cm HIEEHE-KE
PM.SM Fi YM 4B 4K K 43 5 K 407.03,404.65 mm
#1383.8 mm, B % & T X B4 B (372.76 mm), A
W AREFM BB E R EKRBERR,
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1 W K H(nm)
Soil water storage
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200974 17 1)
Growing season in 2009
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Soil water storage
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Growing season in 2010
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Bl FRBEHEBLBEEEIKETRAO~-60cm LET RO AKRELHS
Fig.1 Soil water storage changes in 0 ~ 60 cm soil layer of different covering materials during spring crop growth period
H: ABFHE; BR W C: KON, D-MHEER: E- KM, F- B8, TH.
Note: A: Sowing; B: Jointing; C: Large bell; D: Tasseling; E: Filling; F: Maturity. The same as below.
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Fig.2 Soil water storage changes in 0 ~ 200 cm soil layer of different. covering materials during spring crop growth period

22 FEAWMEHELEO0~200 cm THAKSHE
EHBSTEWL

ME3ATHE, EXEETH LB S KBEZERM
AEMHBERERNR QL E, B+ 2R 2
B tE ik, YA E B 35 41 B 4L #E 0 ~ 200 em
FLELHMEKE AR CK B 3% hn, 2009 4
PM Fi1 SM 4b #8435/ %5 CK 4> 5142 % 8.4% F1 7.2%,
2010 F2HEE 8.7 7.4%, 2R B E(P<
0.05),2a YMEHAMCKERHABEE, A TXMH
MEMER.2a AR EEM LR L BSKENEER
AL AR 5842 — 3, 2009 4E 20 ~ 80 cm 1 2 + 4
BKEEFO0~20cm 2,200 0~20 cm 1 2
A K BT, 120 ~ 200 cm + BB LA A
W, ELBEESKES CKERHREE,

FEAR W U\ 148 (A 4),2009 432 FE T 69 B w5
K EBEMBLE0~200cm T EFEH T EEK
BN 17.28% ~ 17.9% , %t B 4 16.83% ;2010 4 i%
BTRELHE.E4B0~20m B +ETKBEE
TR, SEAMHLELEEKETEERN 12.86%
~13.68%, CKAbHH 12.52% . 2a ik RER £,
BREEHHLEO~60cm T ETHETKES CK £
RABE,Ocm L FTELELES/KE PM il SM &b
BE5KERBE M5 CKKERAEE,

FEH A (B 5),2009 4 PM.SM #1 YM b # 0
~200cm +tEVFHLBEEKESTHH 14.05% .
13.66% M 12.59% , %t A 12.14% B E R ik 28
B CK ¥WA i m, 4 PM A SM 585 K 8% cK
AP 15.7% 1 12.5% ,PM Fi SM 4678 0 ~ 60 cm
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12+ REYEKELREE . PM AR SM 4R B 6.76% .6.36% M 4.82% , LV EBRERERE
B 5.4%(P<0.05);2010 % ,PM.SM 1 YM &b 3 feig, BEPM I SM AL HEBI EBEXER HERHEH
0~200cm TEFPHLPEKBAHEMB KR HLEHEME5KEREE,
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Fig.3 Changes of soil water content in 0 ~ 200 cm soil layer of different covering materials at elongation stage
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Fig.4 Changes of soil water content in 0 ~ 200 cm soil layer of different covering materials at large bell stage
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Fig.5 Changes of soil water content in 0 ~ 200 cm soil layer of different covering materials at tasseling stage
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TEFER I (E 6),2009 4F % i sb B & 1k B 38 7™
H O EHRBEE 2B FRE,PM 0 SM 4L AR 0 ~ 200
emtETESKEEEEESR,PM.SM 5 YM . CK
AhFEIE R B E(P <0.05), 2010 4 % B F% i 14
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Fig.6 Changes of soil water content in 0 ~ 200 cm soil layer of different covering materials at grain filling stage
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231 FRABAAHHALEASIAEAFRAKRIAA
XENGYH ARABEHELEHEESTIHAYE
Rerm @ LK, i B F ] EED S RKkS
PABE(WUE), E 2, SHEMBLHEE X
FRAKSRAREYEES T E CK, FREH
¥R H PM I SM Ak B = FUK 4 FURI SR B
YM B K Z . 2009 4 A 6] B & # B b BT, PM,
SM M YM 4 B & E K HARK 45 8 11 464,61,
11 424 .08 #1 10 248. 74 kg/hm?, 4> 9|l CK 4 7=
17.13% .16.72% #1 4.7% ; PM.SM Hl YM &b 3 i
WUE KK 5 % R 35.06.34.66 1 28.45 kg/(hm® -
mm) , ¥ F CK 7 5142 32.6% .31.09% M7.6%,
PMH SM & B 55X B ERH LB EKE(P<
0.05). 2010 EARE B &+ $H 4L T ,PM.SM f1 YM

. EFEEKRPEEERSHIHR 13 863.45.13 603.75

12 520.25 kg/hm?, 5> 1% CK 37 21.02% .18.75%
#19.29%; PM.SM # YM 4 3 WUE KK 2 9 &
33.92.33.62 1 32.69 kg/(hm®+mm), H Xt F CK 4
SR E 11.80% .10.78% 71 7.75% . /K &L PM
AEFE K, K 408.72 mm, X F 5B A 31.11 mm,
YM 4k PR 5% /(383 mm) .

M2aFHRE, HEHELEG=RAOKS
FIHBCRES , EVREMBEL AR RSB FRR
Ao FI L, 36 REE RN A ) B A R R B AR & B 4 AR
REEER . BE T LEAKDIRE ANTERETE
KREBEKIFAE MBESELERGRET K

Z.FPM.SMAIYMAHO~60cm T ESKES
CKEZRHBEH(P<0.05),60 cm LAF 1 )2 % 4b #8 [1]
ERAHE,

L35 K %)
Soil water content
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232 FEALMHLESIAZHIKEN YA
#1% 2 A A1 ,2009 45 PM .SM f1 YM 4b 58 8588 A R
A5 514 4 006.2.3 986.7 F1 3 838.2 Ji/hm?, 55 4k
AKX A B R 13 190. 72,13 149. 42 1
11 534.91JC/hm’ , 3 CK 3 it 2 047.34.,2 006.04 FI
391.53 sC/hm’, BEWCHE ST 5 K 18.37% . 18.00% FiI
3.51%. 2010 4 PM.SM F1 YM 4k 538 8 80 A A 4K
K55 4044.8 .4 025.3 F1 3 876.8 Jo/hm’, &5 £
FIAL PR AE W 32 MK 43 51 A 15 364.03 .15 019.95 i
13 651.55 JL/hm’®, 3 CK 43 5|30k 3 118.8.2 774.72
#1 1 406.32 JT/hm’®, WA 5> 5 N 25.47% .22.66%
M11.48% ;2 a IR LE RAH , EAH 55 B0 52
T.LLPM fu SM KB E &, FHKEHN
14 277.38 1 14 084. 69 JC/hm’*, YM 4t # K Z
(12 593.23 ju/hm? ), CK W 35 8% 1K, 2 11 694. 31
J&/hm?,
3 3 #

W R &R IE AT LA RS E YR KR
BRI, R SR HKIEM AL REY, ¥
BEP MR RY, BE YR
D AR AR &+ A & K &, o b B A A YRR
RERBBMRHE, LB E L 2.08%, At

REBREBEE MBS E 1.03%, XiXKiET
MR EEEGRIERGTHEERBA L EAS =
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F£2 2000—2010 EFAFRHBALEEEXERKR. REKSHANE

Table 2 Water consumption, wheat yield and water use efficiency of different covering materials of spring crop fields in 2009——2010

LA § (mm) 7 1 AR g K5 F AR
£46 it = Soil water storage Growing season Water Yield . Water use
Year Treatments ®E Wik G rainfall consumption (kg/hm?) [ e(ﬂ';:;r.ncy .

Before sowing After harvesting (mm) (mm) kg/ mm
PM 388.30 399.46 327.04 11464.61a 35.06a
SM 389.60 398.18 329.62 11424.08a 34.66a
2009 338.2
Y™ 380.64 358.66 360.18 10248.74b 28.45b
CK 366.24 334.30 370.14 9787.72b 26.44b
PM 453.17 T435.15 408.72 13863.45a 33.92a
SM 450.44 436.37 404.77 13603 .75a 33.61a
2010 390.7
Y™ 417.21 42491 383.00 12520.25b 32.69ab
CK 406.42 419.51 377.61 11455 .50¢ 30.34b
PM 420.74 417.31 367.88 12664.03 34.49
L 25) SM 420.02 417.28 367.20 12513.92 34.14
364.45
Average YM 398.93 391.79 371.59 11384.50 30.57
CK 386.33 376.91 373.88 10621 .61 28.39

HA-FIAREEREAAFRERE0G KT LEREE,

Note: Values within the same column followed by a different letter are significantly different at 0.05 probability level.

%3 20092010 FFREAHEABEBERELFAR
Table 3 Economic benefits of different covering materials of spring crop production in 2009—2010

FH 132 FERL ™ 1 (kg/hm?) S48 A (Yuan/hm?) 7 I A ( Yuan/hnm? ) #i i 25 ( Yuan/hm?)
Year Treatments Grain yield Total output Yield income Net retumn
PM 11464 .61 4006.2 17196.92 13190.72
SM 11424.08 3986.7 17136.12 13149.42
2009 YM 10248.74 3838.2 15373.11 11534.91
CK 9787.72 3538.2 14681.58 11143.38
PM 13863 .45 4044 .8 : 19408 .83 15364.03
SM 13603.75 4025.3 19045.25 15019.95
2010 ™ 12520.25 3876.8 17528.35 13651.55
CK 11301.45 3576.8 15822.03 12245.23
PM 12664 .03 4025.5 18302.88 14277.38
iy SM 12513.92 4006 18090.69 14084 .69
Average ™ 11384.5 3857.5 16450.73 12593.23
CK 10544.59 3557.5 15251.81 11694 .31

HRAGERT EHAEEH N ST 3538.2 C/hm’; R BB OB K 1.6 7/kg.5.2 70/kg M1 2.7 T/kg; B ER 468
To/hm? 2 My 6 B 448 .5 TC/hod #5300 TE/hm?) o SEMCES = P MUA(ERMAER 1.5 70/kg)  BBA
Note: input included seeds, fertiliser, covering materials, etc (Mean maize seed price is 3557.5 Yuan/hm’; mean fertilizer price of Urea, DAP and SOP

are 1.5, 2.6 and 5.2 Yuan/kg; the price of common film, biodegradable film and liquid film is 468 Yuan/hm®) . Net income = Yield income (maize price is

1.5 Yuan/kg) Total output.

BRASFAREMNHRRN, SHECKOHNL,
EHEEMRLGEYEAREFARBEK BUAS,
HilsERE RO KFRE,FE0~200 cm )2
3 A YRR AR S S 20 P I K&
4y S48 CK 3 i1 34.27 mm.31.90 mm 1 10.94 mm,
S5MBESABEERTE, X5EMPSECHRER

ML, FAZ B BB MT 0~ 200 cm LIZH
ke, BSx EAE R EKE,

AFRER EXRGEEFHLEFKEXERA
ARMBEEERBROE W, LR MRTE
BT, XA LA B RE T AR, EEXH
AREEHBA, ARE S RGN LRI KE
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¥y bt B, 3 58 b A0 A B e A B B KR,
MBASHBEERAEE, TAREYHELH, K
SHEHESRARERSLES KR BREET
IR, HBEEEE WS, RS EZE &, K
BRESH, B TR, XAMARBIHESEEH
o

FZEHPIBH 2 ENRBFRES, HEH
ERENEEREKMMAESHE REEXKHTR
FK>FARE BWEBES LR 2 a FHyH™
2 486.75 kg/hm®, K53 FIH B R EH 29.19% . T2
SR BEEEREN R BES
2530%, £ YRFRESHEHBEEREAKR, T &
2R ISDREELRRH ASHESHB &
EFARE MEEMENEYERESEH =&
ERBPEEKE S HLBEBHREG 27.08% M
17.8% . AR EZY, @ HEMEYEEEHE S
BEATXHE,2 a0 FHFRA2HERE 19.23% M
17.82% ,2 a F K5 F B E S 5R F 21.49% F
20.25%, 54 LB, TR/ E8E T R
ZH ERHAERRABEESERIEEXAE &
BB KEERR, KERS PR RGXT, BE
Ho R A Y A B AR 17.4% WPk o B
FE RN [6] OX 338 7= O R AR 6], BT BB 52 X 3045 48 0 9 4

HIRH SR RS H R YA %
4 & i

AEIEEHREREERETWARKERAR
M. MKW, A HE AL 0~ 200 cm
TELEVKBEES FEACECIR), %@
R AEYEREMBRSHELHE0~200cm 22 a
W LI KBS RENT 34.27.31.90 mm
10.94 mm,

EXHO0~200cm KA XHEHABKEE
AR EERARFEEFTRBEN, B R L8
B 1 S K B 2 e X B, 5 O T AR ) B R
BEBEKE, MBASHBEERARE,

3 B 4b 78 7= B A K 4> A A 2% (WUE) &
H,2a FHME DK 12 664.03 kg/hm® 1 34. 49
kg/(hm?-mm) ; £ Y B R BEIR 2, 7= & F1 K 43 R FH 2K
F2aFHENSHHN 12 513.92 kg/bm® 1 34. 14
kg/(hm’*mm), & i i BEAL B AUR 35 8479 ,2 a 1Y
fH% 14 277.38 J7&/hm? , £ YIRE MR Z ,2 a FH{E
H 14 084.69 JT/hm’,

AR, S5xf AL, EE R YRR A
F RS 60 & KR4 R e OO, Rt A

R A% RE FT LAFE 918 Jb BRI B B B AR IR MR T 1L
I EH

X IR
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Effect of different mulching materials on arid-field soil moisture
and spring maize yield in Weibei arid fields

ZHANG Hui'2, Li Juan'?, JIA Zhi-kuan''?, ZHANG Tao’, HOU Xian-qing'*?, ZHANG Peng'*
(1. The Chinese Research Institute of Water-saving Agriculture in Dry Area, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Key Lab of Crop Production and Ecology , Minister of Agriculture, Yangling, Shaanxi 712100, China;
3. College of resources and environment , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: During the year 2009 to 2010, various covering ditch cultivation modes have been applied to arid fields
in Weibei using common mulch, biodegradable film mulch and liquid film mulch. This research on soil moisture, yield
and economic benefit lasting two successive years aimed at an analytical study on the growth and yield-promotion of spring
maize. The research showed that during the full development of spring maize, employment of common mulch and
biodegradable film mulch can effectively facilitate water consumption of soil. Compared to traditional cultivation (CK),
for soil with its thickness from 0 to 200 cm, use of common mulch and biodegradable film mulch had increased the aver-
age water reservation capacity by 9.2% and 8.6% respectively, whereas unstable results were detected in fields with re-
course to liquid film mulch. During the two-year experiment, fields with recourse to common mulch and biodegradable
film mulch saw an average increase in yield: 19.23% and 17.82% ( P <0.05) respectively, average water use efficien-
cy: 21.49% and 20.25% . The economic benefit brought by employment of common mulch and biodegradable film
mulch was also the most evident with an average increase in net income 22.09% and 20.44% , whereas the employment
of liquid film mulch saw no evident increase in yield, water use efficiency and economic benefit. A preliminary conclu-
sion was thus reached that application of common mulch and biodegradable film mulch could significantly increase the
yield and water use efficiency with no evident difference between the two treatments. Therefore, biodegradable film mulch
could be employed in agricultural practice as substitution of common mulch.

Keywords: covering material; soil moisture; spring maize; yield; Weibei arid fields



