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Abstract; It is of great significance for the sustainable development of agriculture in the arid and semi-
arid region to seek effective straw resources returned to the farmland. A two-year field experiment was
conducted to evaluate the effects of different pre-treated straw returned to the farmland on the dynamics of
several eco-physical characteristics of plant shoot height, leaf area index (LAl), aboveground biomass,
canopy cover (CC), corn yield, soil water content, evapotranspiration and water use efficiency ( WUE)
so as to investigate the optimal scheme of the pretreated straw practices in 2014 and 2015. The
experiments included two ammoniated straw levels ( AO; no ammoniated straw; Al: ammoniated straw )
and two straw length levels (LO: wheat straw was crushed into straw debris; L1: length of wheat straw
was greater than 50 mm ). The results indicated that the average volumetric soil water contents of
ammoniated short wheat straw ( wheat straw was crushed into straw debris) plowed into the soil (A110)
were significantly higher than those of long wheat straw (length of wheat straw was greater than 50 mm)
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plowed into the soil (AOL1) by 10.7% in 2014 and 6.4% in 2015 during the summer maize growing
season, respectively. Meanwhile, the treatment of ammoniated short wheat straw ( wheat straw was
crushed into straw debris) plowed into the soil (A110) could significantly increase average green canopy
(CC) than other treatments by 3.7% ~ 10.7% during the filling stage in two years, consecutively.
Compared with other treatments, the treatment of A1L0 could significantly enhance average biomass,
average corn yield and water use efficiency (WUE) by 2. 1% ~9.5% , 2.8% ~9.1% and 1.7% ~
7.4% during the maturity stage in two years, respectively. The treatment of AILO could significantly
increase the average corn yield and water use efficiency of summer maize. The average volumetric
moisture content at O ~ 160 em soil layers of ammoniated treatments were significantly higher than that of
AOLO and AOL1 treatments, and the ammoniated treatments ( AILO and A1Ll) significantly increased
the crop water use efficiency in different growth periods. While the tendency between different treatments
of water consumption was not significant, therefore, the treatment of ammoniated short wheat straw
plowed into the soil (A110) can effectively promote the growth and yield of summer maize, which was a
better measure for keeping soil water, promoting corn yields and enhancing water use efficiency (WUE).

Key words: summer maize; straw incorporation; green canopy cover; yield; water use efficiency

0 35

IR PR R U T R T R X AR AR
K2 2 % TR 5 B XAl R RS R R
FeEPILH X R T 2 T2 X ARSI EO
5§51 MBS 52 T A BOK B AR BR 4T R 2
LIS N A K el S AN oy W RIDE Y o i e
IKTCEG R X X AN By AT 20 e i AT FE B0
ST

I Ay &b 22 SR P i 15 i ( RS AP B st A0 B
MR 3 45 ) WK ORI, B AR 7 i, HUANG
ALV RF T F W] REFE R 55 0 B R U/ 2R HORD £ K
SrITHAE, SRR MK X AR . X457 R
PURSFF B R0 THAEA A0k R 3, 38 e Lo
RS0 S, Ho HAE U, oK A
P, AR AR IR AT R, BT AF T AR A
FPBL T HTFEAR T B FORAMR R AR IFEK R, 7
g FIA A i S AIE T AR A 7= 08k T i T 2R
L2 " A R AT 3R WA AT A 35 B
FUEE LKL AR 1 R RK S AL
LBl T AR RRI R T I R R AT
TEF 22 (IR, UnA< F VR P RS AT 4 25 3 sl B b 1
I IR B BRI 5 G, it i - HE RS BFZE
AR MBARBRER | T B K ORI BE ) AR, TR EE R
TR R R U R RO e A8 HLAY
fifp it AR R VR A R R AT S SR AN BE DR S 1 ) P
FE 7 HEG, E AN CA A D TR FR AR B
HE T RS ABAR DGR ST i i 2 4R o TR
P S0 T X AR 9 A R A0 B 52 0, I AR IR
A TR E 5 A BB H A S 1 5K
FEF ARG PR A,

ARSCHET 2 AR IR, 7 BT RS AF 5 & Ak

i

X B TR S R A T AR AR K R TR R
RS A B 7 MUK o M SR A2 L, LASOI A 2
Fleg & B RSAT ik 5 30, At T 52+ X
(14 B K g P A SR AT SR A A LR P S (A B
WG GHA S

1 RS 7%

1.1 I XER

RIS T 2014 4FF1 2015 4F 6—10 H 7 G LA hk
BbH R A2 TR X AR K A TRE 000 28 Tk
RIGUE (34°207 N 108°24" E, ¥4k 521 m) JF)&, %
XA FEIN 221 d, P30 R 12.9°C,
St H BRI R A 2 196 h, J& T B2 i 28 XU 0 1 A< fe
X, BEM AR R BN AR Bk 2
FEHET—10 A, IR E T 5, 18R
HHE b CRDRL R L DR R T 1t 5385053 01 R 8%
73% F119% ) ,0 ~ 100 em + /2 B9 F- 1 H A] 57K R h
24% JZEEIKEN 8.5% (R ikt &K %) , pH
H A 8. 4, ERTIEHZ (0 ~20 em) F240F 1
b AR T b RS L SR | e T
FU TS 0 LU RO T 430l R 8. 14 ¢/ke
0.95 g/kg.0.83 g/kg.20.42 g/kg.20.91 mg/kg I
287 mg/kg, Ho T /K RS, o) b b 25 & ] 200
ATF, RGOk RERE R s P, 2 AR R ok AR
A HIN Y AR SR S SR ILE 1,
1.2 RIgitfEEEE

IR FHBEALIX A HES AR 8 SRR g
22 NMHEERHAHEE 2 AR BRI E T,
AREHES 3 R /DXEA 20 m* (S mx4m), Fi
ARV E EAR A 208 117) R T,
PRATHE 30 cm x 60 cm,, 45 4b it AE /K ~F-AH [R], B
A AR A L RO AL 38 R s it A, JE A0 it FH A o N



222 /S || N A= 4

2018 4

O il — AR - BIESOR — TSR

£
= D Vg Y 1o &
1z R R
Ol | I L JI‘I|| 1 .||I 490
06-01 07-01 08-01 09-01 10-01 11-01
HH#
(a) 20144F
80

—ETR — A o RIS -~ TR [y,

[ & /mm

R
‘ IIM11I|1 |||_

1 20
06-01 07-01 08-01 09-01 10-01 11-01
H 3

fL.m 1 |’

(b) 2()15@
BT 2014 4FF1 2015 AFE FORAF AR I Al Ao
Fig. 1 Distribution of precipitation and temperature during

growth seasons of summer maize in 2014 and 2015

F1 EFRKHEXKEAE

Tab.1 Experimental treatments for summer maize
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Fig.2 Changes of crop evapotranspiration and precipitation in summer maize growing periods during 2014 and 2015
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Tab.2 Effects of different treatments on corn yield, biomass and WUE of summer maize
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