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Effects of different film-mulching modes on growth, yield and
water use efficiency of dryland maize
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Abstract: Aimed at the problems of limited and unevenly distributed rainfall and serious spring drought in the dry-
farming areas in east Gansu Province, the effects of six different film-mulching models, including flat planting with no
film mulching( CK), full film mulching on double ridges and planting in catchment furrows (FFDRF), half film mulching
on double ridges and planting in catchment furrows (HFDRF), wide film mulching and flat planting (WF), narrow film
mulching and flat planting (NF), full film mulching and flat planting (FF), film mulching on ridge and planting at film-
side (FS), on seedling emergence rate, dry matter accumulation, plant height, leaf area index, growth stages, yield and
water use efficiency of dryland maize were studied. The results showed that the mode of HFDRF could improve emergence
rate and growth speed of seedlings, advance maturity time, increase plant height, leaf area index and dry matter accumu-
lation, and raise yield and water use efficiency of maize significantly. Thus it was an effective way to exploit rainfall pro-
ductive potential and to realize high-yield in dry-farming areas.
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1.1 REXER

IREET 20072008 ,2009 ., 2010 4= 7E A 5 H #
PR b SR AR S A B SRR AR 2E ) (350
30'N, 10729 E) AT, i M X I8k 1 254 m, 4F-F-23
JE 8.3°C,4F H MR % 2 449.2 h, = 0°C i 3 435°C,
= 10°CHHIR 2 722°C, TCHR M 165 d,JB 78 2 KEE H AR
R 114 PG G2 12 00 i 52 X B% 1950—2010 4 F# [T
BERL BT, 12 b X 2 A A K 3 531 mm, FEK
FEOMIET.8.9 = H . HHERBY + HHLR
S 11.3 gokg™ ', 2% 0.94 mg-kg ™!, BlfE A 89 mg
kg™, BEAHE 12 mg kg™, WAL 231 mg-kg™ !, HE
T %, BEKRN Y EEEY 2 —, —F—2
1.2 #E5igit

BER TR AN TE R 16 5, I KK K5 8
WA BR AR T4 1 0.008 mm 5 24 W s 4
HhE

R R FHBEHLIX 511, Mk 7 4

(1) FEHOF-HE, IR B 3R A, A3
T RS, SR FH Ve A AT HEFP O 2, TEAT 80 em, 24T 40
cm, BRFE 28 cm;

(2) RUZETH 4 B 55 1 4% , TR FR - AU ZE 1
T 120 em, B EE T 40 em. & 15 ~ 20 em BY/)D
ZEFIETE 80 em 5 10 ~ 15 em A K28, Wi Z& R[] Ky
FEFPIE o 2P 140 om TE A0 M B, 140 kS 2 i B A B
55 R AN BE 25 R, AR AL FH - A b, 5B 200 em
JE A FRREE S 28 em 1628 VA I N #E F

(3) RUZETH Y- B 55 1 7% , i FR -1 2B
BN IR] A A28 (RIS S5 2 (8] B3 20 em 25 B

(4) FERH w5 T, AR ST . T 120 em 58
ROH IR 7S 55, FEBR 200 em JE BT, ¥ 100 em, )
[ EA 20 em 925 B, SR FH S 2 AT R A0 7 =X, 9847 80
em, 7E4T 40 em, BENHFEFD  AREE 28 cm;

(5) 78BS 2 4% , T PR “ 258 . FH 70 em g
Y B IR 55, BERE 200 em A EAHT I 50 eom), 5
[FEA 70 em 925 B, SR FH S8 =2 AT RE A0 5 =X, 9847 80
em, E47 40 em, BENHEFD  AREE 28 cm;

(6) AHiTH BT w5 -5 , iR 4 I 4 98 120
em, BFHFIE A 140 m 5 A b P-4l 78 A, -5 A5 ) S
BA 25 B, R B2 Ak FH AT MU, 2B 200 em K A fE
o RTEAEATHEF 7 3, BE N3G R, T84T 80 em.,
EAT 40 om, AREE 28 cm;

(7) PEEMURERD, AR B K FE 70 em, 5 10
em FZE, FH 80 em i 1Y M B 78 55 28 1H , 55 P 200 em
He BT, BRI F M 5 cm Ab, #REE 28 em,

BALH 3 REE, NX RN 48 m? (6 m x 8
m) . 2007 4FEF1 2008 45 i 5 H i A 4 BE ¥, 2009 41
R, 2010 4F R F oK. w1 EEAE WOk JE R 1T IR
B, BT 45 A R it PR R 300 kg« hm ™2, 350 i
WERRES 938 kg hm =2, T K4 15 138 i IR 2 195 kg~
hm =2, Hp AR B BER KR . 2007 576 4 H 15 H
BN, 4 H 22 54,2008 4E7E 4 H 15 H A I A
#%,2009 1 2010 4E3597E 4 A 17 H 08 B 545
TS U TR A X A5B% 30 em FTBA/NL(HRZ
298 3 mm) o RIS Hb VL, PUAS A R G AR R —
BRo Y N L VA Wil
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WRIC I 0] SRR | B 45 A A AR AR

TR 2EF bR A o 0 B RO SE oK Ak
o P TR, A0 F R T

TR (%) = R SRR
TRIZX x 100%

3K A AR 43 R BRI R T i EoR
75 o T RTUSCR IS 43 31) FH Al 3 0 o Y ORI AR A T
Wi Z B AN 2 m 2 (5 20 em ly— )2



% TR R A B

31 &

W) FHEE K B30 A DA mm SRy A ()G BRI
WY K, A F IR R E T MM - 950 H
R GAT . R KA R RN X
YEWIFE KR (ET) o G , BEHLICRE 20 #% %5 Fh, 3
/NSO THEAEYIK 5 AR (WUE) o
KK ET(mm) = 3#&H7 2 m H KR - Ik
Bf 2 m R4 KE + AT AR K &
VEVIK Ay FI R WUE (kg*hm™ 2 mm™ ') = &
KAFAL Ht /FETK I o
1.4 HIEAE
IR EE R ) SPSS11.5 B R T AL 3L

2 AR50

2.1 AEEBEAXMERHEZRNFMN
2007 4F, IXBAEFNET 0 ~ 20 em Y S KR
%, 200 8. 7% , >R s BEHT ik B, 437X 58 K

290.5 kg, ERM AT —EHARTW,. B3R 1AM, 2
R ZE 0 Y RO 28 0 R 25 S AN 3 (H 5
‘BACFE(A] R 2 TR B B E KT . R EUE
A BB H 5800 51 98.7% F1 98.3% , L Wi
S v 189 1 18.5 AN T 4 A5 He A T4y
Sl 25.9 A1 25.5 AN 4 A He A TR A 0l e
115 F0 11,1 AN E 43 8 F BN 43 51 v o 33.2 i
32. 8GR L EEHb A ] i 39.3 71 38.9 M E
Ay i 2008 4E, #ERNEE 0 ~ 20 em Y+ 5 K A
0, RN 16.1% , AR AL BE K H 1 2R 5E 97% LA
FOHERARE ., R W, 7 R E T 5
PRI BLT , 4 R XL 28 V) R S X 28 90 R S 5 R 3
KT A PR R R K
2.2 AAEBEEARMEXREEHENZW

2 2 W UAE Y, AN FEE A ERAEE
MR R I AN ]

K1 FRABELENEKREEE %

Table 1  Emergence rate of maize under different film-mulching modes

GV T30 B B JEF- 5 Gy ER g JiEE
Year NM FFDRF HFDRF WF NF FF FS

2007 59.4F 98.7A 98.3A 79.8C 72.8D 87.2B 65.5E
2008 97.6A 99.5A 99.9A 97.9A 98.1A 98.9A 97.1A

1 F PR A MR KRS FEEFRTE 0.01 K245 AR % . NM: 824 ; FEDRF : 42 5 XU Z& 74 ; HFDRF : > 5 X 28 74 ; W 56 F- 5 5 NF: %8

TR PR 455 FS: . DA B = AH R o

Note: Data followed by same capital letters indicated no significance at 0.01 level. NM: Flat planting with no film mulching; FFDRF: Full film mulching

on double ridges and planting in catchment furrows; HFDRE: Half film mulching on double ridges and planting in catchment furrows; WF: Wide film mulching

and flat planting; NF: Narrow film mulching and flat planting; FF: Full film mulching and flat planting; FS: Film mulching on ridge and planting at film-side.

The same as below.

*2 AERBELETERNESHHA(A-H)

Table 2 The growth stages(m — d) of maize under different treatments

EN sl A I P i LI AHH/d
Year Treatment Sowing Emergence Jointing Tasseling Maturity Growth period
# it NM 04 -22 05-10 06 - 26 07-28 09-18 149
A ZEE FFDRF 04-22 05 - 04 06 - 08 07 -09 09 - 01 132
AL ZETE HFDRF 04-22 05-04 06 - 09 07-12 09 - 07 138
2007 Fa VI WEF 04-22 05-06 06-13 07-12 09 - 08 139
VI NP 04-22 05 - 07 06 - 17 07-18 09-11 142
2V FF 04-22 05 - 06 06 - 10 07-11 09-3 134
JEEA FS o4-22 05-08 06-18 07-20 09-13 144
&b NM o4-15 05-01 06 - 24 07-19 09-15 138
ANEXLZE R FFDRF 04-15 04 - 26 06 - 08 07 - 08 08 - 26 122
XL ZE 1R HFDRF o4-15 04-29 06— 12 07-13 09-1 125
2008 Bo P WF 04 - 15 04 - 27 06-15 07-12 09 - 01 127
- NF o4-15 04-29 06-16 07-14 09 - 05 130
2P FF o4-15 04 -27 06-10 07-10 08 - 29 123
JE FS 04-15 04 -30 06 - 14 07-16 09 - 07 131
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different treatments
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Fig.2 Variation of leaf area index of maize under different treatments
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Table 3 Yield and water use efficiency of maize under different treatments
fo-om o WEROE B ekm L KRR
Ay Ab iEJﬂ':ka LRI EE. F%Fﬁg; Water F"ng Water use
Year Treatment Water .storage mO0~2m  Water Stor.age in Pre:(’/lpltatlon consumption Yleld?2 efficiency
soil layer before 0~2 m soil layer during growth o /(kgrhm™) (kgemm- - 2)
planting/mm after harvest/mm period/mm

& H NM 313 280 344 377 7506F 19.9
222 FFDRF 340 296 344 388 14336A 36.9
PR XU 22 HFDRF 337 299 344 382 13106BC 34.3
2007 FEFE WF 330 294 344 380 12540CD 33.0
7R NF 328 291 344 381 10215EB 26.8
A FF 333 276 344 401 13496B 33.7
JEE FS 318 293 344 369 11811D 32.0
s NM 366 257 192 301 8860C 29.4
L ZEVE FFDRF 366 244 192 314 11370A 36.2
R ZE TS HFDRF 366 254 192 304 11870A 39.0
2008 i T WF 366 250 192 308 10730AB 34.8
7B NF 366 260 192 298 95818 32.2
Exagi ey 366 246 192 312 11240A 36.0
A FS 366 263 192 295 9671B 32.8
#a it NM 311 288 239 262 6885D 26.3
22 FFDRF 311 327 239 223 12165A 54.6
e JERLZETE HFDRF 311 315 239 235 11580B 49.3
2009 FEFIE WF 311 310 239 240 10770B 4.9
A NF 311 326 239 224 8655CD 38.6
2V FF 311 329 239 221 109058 49.3
JEEM FS 311 310 239 240 9195C 38.3
& HL NM 293 1 417 289 12059C 4.7
AN ZEVE FFDRF 293 429 417 281 14579A 51.9
2P XL 22 HFDRF 293 442 417 268 14177A 52.9
2010 JE T WF 293 454 417 256 13692A 53.5
- NF 293 445 417 265 12960B 48.9
AP FF 293 466 417 244 13860A 56.8
JEE FS 293 44 417 286 13410AB 46.9
L NM 321 312 298 307 8828F. 29.3
LN FEVE FFDRF 328 324 298 302 13113A 4.9
XL ZEE HFDRF 327 328 298 297 12683A 43.9
4 ;ﬁjfem Fi T WF 325 327 298 296 119338 41.6
7B NF 325 331 298 292 10353D 36.6
S5 FF 326 329 298 295 12375AB 44.0
JEAN FS 322 323 298 298 11022C 37.5

ZRARE, FE R 2008 4FE KB KIEE®E
B AR B KA K FEK 22, AR Bl A K )
HHOK I EE T AR, PR RIS TR 2007
AE(IEF BEIAETY ) L2009 4F (i 5 R4 F A 750 A= 7 1
FERT N 344 mm 239 mm, 435 X8I0 W E I S &
K g FK A3 R AR, 20 5100 12165 kg+ hm ™2 Al

54.6 kg hm™ % mm~', 14 579 kg hm % fl 51.9
kgshm™2-mm™", #& X l 42 & 76. 7% Fl 107. 6%,
20.9%F1 24.5% . 2010 4 (F KT A= F %N
i 417 mm, 2B EV 7 e, oA 14 579 ke-
hm =2, 50 BEHE 7 20.99% , 5[] 2 B XU 22 38 | T k7
T AU TR B R 2 R AR, 4 a RN
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ZER -S4 A K o AL BCR B, 43 IR 13 113
kgrhm™2H1 44.9 kg+hm™2- mm~"', 85 #3145 =5
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IR 37.4 ¢ FI615.1 Fr-Fl 1 B0 EEE R 24.7 % Al
19.5% . PL, T2 IEH fF KA 2 BEAZE
PIREPRF TR A 1) 7= 1 MUK 43 I SOR )2 1
DX e — 2454 R K Vs A 7 R A s AR o
3 IR

SR A B AE A T (2007 4F) B B R i
TR T ROK SR R 5 TR (CK)
T RRAR Y 393 AN 23 L TERR T TS K S B Y
TEOLT (2008 45 ) , A [v) 2 IR AL 3 0K HE 1 83K 97 %
Db, HZESAREE ., IR ZE 16 T Kk e P
EFR AR (BT A AR 8 A 0T (8 — i)
A, o3 R R MR R 15. 6% F 18.5% , A~
A F W AR O T R B s 4 K F I e AL
R, AN ZE Y ]l EORFE AT 2 ~ 17 d,
pJ[1K7 NS 5 N2 S = v i Sl s e d o B L = < S
TR TP K E ARG R, A ] TR AN
TP [R] , DT 7E 35 K M 3 b 4 v M ™ ™
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/N, FE T ORTER I, S BN ZE VB2 B 1 24 h P
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FE N ] 120 S 2 DA R 3 R AR R R T
M E ORI AE K
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