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Effects of Plastic Film and Straw Mulching on Soil Moisture and
Soybean Yield in Dryland Farmland
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(1.Institute of Soil and Water Conservation s Northwest A&F University , Yangling » Shaanxi 712100, China ;
2.Institute of Soil and Water Conservation s Chinese Academy of Sciences and ministry of Water Resources ,

Yangling s Shaanxi 712100, China ; 3.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to explore the effects of different mulching measures on soil moisture and crop yield in the
semi-arid hilly and gully region of the Loess Plateau, systematic experiments were carried out in the moun-
tain terraces of Ansai County, northern Shaanxi Pprovince. The soil moisture, main plant traits, yield and
water use efficiency (WUE) of soybean (Zhonghuang 35) were monitored and analyzed by using four experi-
mental treatments which were plastic film mulching (M), straw mulching with quantity of 5 000 kg/hm?
(J5), straw mulching with quantity of 2 500 kg/hm?” (J,) and traditional tillage (CK). The results showed
that: (1) the average soil volume water content in 0—280 cm soil layer under M during the growth period of
soybean was the largest, which was 30.08% higher than CK with the lowest soil volume water content; the
water consumption in the 0—60 cm soil profile during the whole growth period decreased in the order; CK>
M>]J;>],, in which the water consumption of CK and M was 10.82% (»<C0.05) and 9.70% (p<C0.05)
higher than that of J,, respectively, and the water consumption of CK was 8.12% (»<C0.05) higher than of
J5» and the difference of water consumption between other treatments was not significant; (2) the plant
heights, single leaf areas, single plant dry weights and 100-grain weights of soybean under each mulching

treatments were all greater than those under CK, and the above trait value of M was the largest; (3) the
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yields of M, J; and J, were 46.73% (p<C0.01), 34.61% (p<C0.05) and 15.69% higher than that of CK,
respectively, and the difference between M and ]; was not significant; (4) the WUEs of M, J; and J, were
48.30% (p<C0.01), 45.71% (p<C0.01) and 28.14% (p<C0.05) higher than that of CK, respectively, and the

difference between M and J; was not significant. The yield and water use efficiency of CK are the lowest in

semi-arid area, and the effect of film mulching on water conservation and yield increase is significant, but

film mulching results in potential pollution problem and environmental risk. Straw mulching is an appropriate

conservation tillage measure which should be promoted in this area.

Keywords: soil moisture; soybean; yield; straw mulching; conservation tillage
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L=l X 5P E S — 80— e B L RS
T JEE T B R A 5 10 K AR O R A
MK A S R AR 7 ) R L N A
5 A Xt S K A A R TR S e T S e K
SRR bR AR B R, AR
b 7 25 T R TR R B 1,83 %0 ~10.44 %617 AR B
o M YR G Rk R TR ) CK W 7.27 %6 ~24.88% . AT
AR R B M BB A A R T R R R
ELARNT TR R, AWHF5Eh M )i g5 i AR
1 9.92% ~22.30% ., o] fifi b I AT EE 4R R 15.69% ~
84.96% ., MEZM TY MR R EEY & &6, 5
CK ML, M B R 5238 77 46.73% . /K 43 F1) FH &% K48 5
48.30% X AN B R A 45 AR — B, XAl
AE 5 Hb IR 55 S SO Y IR R RS BRI
M e B K O, AT B 3 AL BT R4 K A SR
R AT 2 (5 4 9 bk e R o i RRUES B T OR B A
B AR PR E SR SRS S T 0,742~
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10.86 %, M 1H AR AR i 7 1,47 % ~19.73% , L L)
TEEE T 6.37% ~72.22% ., KEWF5TFH 22,
il FF 7 26 T R R VR 7 R R 40 R R L AR 5T
FEFFE 2 PR G E & T 15.69% ~34.61%,7K
IR HRCR IR T 28.14% ~45.71% . R E W2
IR GAE RARBLAF SR — A EE AR5, T o] B
FBR K L A K A o RN LR G TR AR
B0 H 25 Ak 3 (B 7 ok EE 2% S B OR GA B B S OK O L H
M Fl s (R E 2 ) He CK R 6.09 % 1 5.78 %, it
W R E AN~ BE LR RKE R E, X
5T A AR — 5T,
3.2 HWESHEFHNZFHRERE

AL F W 80—280 em )2 H M IR 7 35 A0 FRLKY
PP 24 S K LT R e R L A R SR
R 7 e K 23 I 0% R R e KA, R 1 42 T
R as B R AT, (FAT SR 2 B b S 1 3 7 AR
HENTTE R AR KA 10 BR AR e BF AR AL B AN A Ak 2R
TR G 7 i 2 R K R B 3880 i 2, AR K
5 rh b B S A A BN AR K R TR
SEAb L, H M FEK W E S T T, A3 9.70 % (p<<
0.05) o F Hhy J5 7 55 02 41 7 0 184 7™ 19 3 bl e #E 7K T 42
FE 5 1 DX ROK AR RE 5 A5 200 2 L e —MEAR R %
(TR R, SO AR FE K B B GF, YA K A B —
T2 B I, 6 0 388 77 5k R AR R K AR X A SE B, 1 1T 3 A
FHOK A EIR Y. A 2EE U A R
T 782 A AT L, 7 o5 HLA R AR KPR T
FEBR KA RCR MR 8 3 . A0 A FE R 72 2 (R RE 5
FEIR I DX 54RO o A AH 0L 2 06 45 R 0 5 S AT
TEAHUBIEZE AR . 55 A1 3t IR ‘BT [ A 77 A 1) B 8
15 YL ] AL AN 25 2,

HERGAK FEFRKZN 080 cm) , i H
T 10 F K RIS I e S A 22 N K, A R SE A
P AR T 3 BB 5 CRRAE S RN 45 32100 . D) AMRS AF
i AL AT R KRR B b AR AR W 3 7, b A TR AE B
i 5 000 kg/hm* (J;) 5 Hb il 7 55 (M) 78 K & 7= & I
KA R R Dy I 1) 26 S A8 B 3% . i BLRS AR A |
Jei AT 3 T S v A S L 3 T L AR RS
FrEsa MM B i 2, WEkt fe 7 3R 5 T5 e th g o7
T RENEIR AT RS R R B E IR R (RS AT
EIFARBR 2 B I P E A — 2 R, i A
FEEE A B ot F b, 25 KO T #E 3 i R 5247
SEAEWREE T REDY LR R R B Y R A
BEEWINF 1.00 J7 kg/hm® B, F5FF 7 35 09 19 7 I8
JEE TR E . BOUOR HE— 2 Ak R X
Ry B RS A R BB D 3 000~13 500 kg/hm*

Gib L AESEAE TR R IES KR CRER L

R A K 53 ) 8% 3R 8 o T A% GE R4 L G st JE

35 RS FF 3 35 i 5 000 kg/hm” 19 7 &SR R 4

H &R 22 R0 AR 3, (B IRAT w5 AR K il s

7 LB i FE K Y P AE T 5 M DX OK AR XE DL S B )

RO RS FE A S — A IS F ARG R . HLAE — g Y

PR il R i ) DR K 77 S8R 2 R R i 2

CIE LRSS REA R A T OEAR) S IR BT G N

50 25 JE R WITE H A 28010 b JEE [T i Ak B0 R 22 i

T 505 2 35 B o D B T AR XK HE T Y — A

PRI HEBERS . FLLL 5 000 kg/hm® i) R FF 78 o5 &

BREE ., AU HBTET T4 4 S50 7T LAZE

AR I A 16 e I — AP 1 R A (W) A 5 A

R Y K (7 Mia =i

BTk
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