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Effects of irrigation on film by crushed wheat straw padding to the
corn seedling and yield in Northwest Arid Region, China

ZHANG Jin-xia, JIA Sheng-hai, CHENG Zi-yong
( Engineering College, Gansu Agricultural University , Lanzhow, Gansu 730070, China)

Abstract: Pointed at the practical problems about ecological adaptability by straw mulch and residual film difficult
recovery by film mulch, set up two dominant factors as mulch mode and irrigation quota, researched the effects of irriga-
tion on film by crushed wheat straw padding to corn seedling and yield. The mulch mode designed as four levels: Without
mulch (N), straw mulch (S), plastic film mulch (F) and plastic film mulch by crushed wheat straw padding (SF) . The
irrigation quota designed as three levels: High (H, 900 m**hm~2), Middle (M, 750 m*+hm~2), and Lower (L, 600
m’+hm~?). The results showed that: The SF significantly increased the seedling emergence rate and yield, compared
with S, the seedling emergence rate was increased 49.50% and the grain yield was increased 4 415.79 kg-hm™2. So
the SF can be possible to solve the problem “Lower emergence rate and low yield” by straw mulch in Northwest Arid Re-
gions, China. From the yield point of view, the best combinations were FL and SFM, which the irrigation quota can be
reduced to L(600 m®+hm~2) and M (750 m*+hm~2), these were highlighted the effects of water-saving and yield-in-
creasing with SF and F. Among the SF, the crushed wheat straw was useful to recover the plastic film stripping from soil
and to solve the environmental problem of residual film difficult recovery in film mulching.
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Table 1  The soil physical and chemical properties in experimental field

2B Soil depth/cm

MEI H Determination items

0~20 20 ~ 40 40 ~ 60 60 ~ 80 80 ~ 100 100 ~ 120
T4 Dry bulk density/(g*em™3) 1.38 1.48 1.56 1.61 1.68 1.54
FLHE Specific weight/(g*cm™3) 2.61 2.63 2.62 2.56 2.61 2.61
FLBE Porosity/ % 49.81 45.94 41.21 38.75 38.63 42.80
FH B 57K % Field capacity/ % 21.73 22.15 22.87 23.69 24.56 23.00
A HLF Organic matter/ % 0.80 0.68 0.57 0.34 0.38 0.39
4% Total nitrogen/ % 0.063 0.061 0.054 0.023 0.045 0.026
W Total phosphorus/ % 0.16 0.12 0.11 0.09 0.10 0.11
447 Total potassium/ % 1.75 1.75 1.75 1.50 1.50 1.75
%ﬁﬁyﬁdi )i;zliltg;tzogen 33.00 23.00 18.60 16.10 11.60 10.50
R Available phosphorus/ (mg- kg~ ) 72.06 7.45 2.98 4.58 3.4 5.38
TR Available potassium/ (mg- kg~ N 180.00 170.00 190.00 120.00 110.00 160.00
pHAH pH value 8.92 7.45 8.05 7.97 7.79 7.60

1.2 RBEATER=E

SRAE GO FE A R X oK i R R
SO, AR g e A w5 ORI A R 4 o A
R ORHMHA R 2L A58, &5 Ui
PSR- o 55 (N) , RS AR 6 (S) , MR 35 (F) ,
PR R IR 55 (SF) 5 MEAKCE B A &1 (H, 900 -
hm~2) A1 (M, 750 m®+hm =) K (L,600 m*+hm=2) =

IS TEN 4 x 3 = 12 M FKF H 5 3 k, HiAm
B 36 MR /NX, /NX A A 35 m? (17.5 mx 2
m), SERFANLHES] . 454 Ab B 7R BE A A 1 P
TRUECRE WIS [RIAR [R) o SR O o i 2 — 300, 6
RIS K 2 B#S S 900 m? - hm =2, FAKIRI KI5
LU 2 FiR,

HEIR FOR TR 245 3 5, BN IRAE &



56 1

SRABEE AT« VUL XA G O R X oK H iy B i R R T

119
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Table 2 Experiment design
WS KT AR E B VBN
Treatment code Irrigation method Trrigation quota/(m®+hm~2) Mulch mode
NH I Border irrigation 900 H IG5 55 No mulch N
SH IH:#E Border irrigation 900 H FE A1 3% Straw mulch S
FH AEGENE FJE Traditional irrigation on film 900 H HiiF % 5% Plastic film mulch F
" NPT H TG
- 3
SFH W?%*;[J@JJ:CH%J:{E . 900 H Plastic film mulch by crushed wheat straw SF
Irrigation on film by crushed wheat straw padding . .
padding
NM BEHE Border irrigation 750 M Jo#E 35 No mulch N
SM BEHE Border irrigation 750 M FEFFE 2 Straw mulch
™ 5 #E Traditional irrigation on film 750 M R FE 5% Plastic film mulch F
" N P LR
A b A | ‘
SFM M%fuilkhi{ﬁ . 750 M Plastic film mulch by crushed wheat straw SF
Irrigation on film by crushed wheat straw padding .
padding
NL I Border irrigation 600 JCHE 55 No mulch N
SL I Border irrigation 600 L EAF7E 55 Straw mulch S
FL (G NR L #E Traditional irrigation on film 600 L Hi I 35 Plastic film mulch F
e b 1 FE TG
=k S
SFL w,ﬂfuﬂim_]ﬁj:@ . 600 L Plastic film mulch by crushed wheat straw SF
Irrigation on film by crushed wheat straw padding padding
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Fig.1 The effects of mulching mode on seedling

emergence rate of corn
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Table 3 The effects of mulch modes and irrigation quota on biological yield of corn

TE K 8 i Irrigation quota/ (m*+hm~2)

7 757738 Mulch modes

L M H

N S F SF

27618.79Aa 27709.71Aa 27326.56Aa

21935.33Bb

23849.81Bb 32715.10Aa 31706.51Aa

2.3 BERBEAXELENERFR~2HFM
T 55 7 2R AR e U6 K R 1 R i
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Szl 2z e E (P <0.01),F i TR = H L N,

S.SF 34l 4 291.62.5 262.68.846.89 kg hm~2;SF
5 NSz 23 B# (P <0.01),SF H N.S )T
B 3 444.72.4 415.79 kg*hm 3N 5 S 2%
SARE(P>0.05),S Wk &/, N 1+
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Table 4 The effects of mulch modes and irrigation quota on grain yield of comn

TE K 8 i Irrigation quota/ ( m *hm~2)

7 35752 Mulch modes

L M H

N S F SF

11583.50Aa 12303.68Aa 12104 .25Aa

10305.83Bb

9334.76Bb 14597 .44 Aa 13750.55Aa
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A B2 (95% X A L&), SFH . FH,SH,
NH B THE 4> 34 14 353.42.13 131.58.11 705.83.,
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