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1.1 RIEXHER

UG XA T B % PH T % fH B, R 11412,
b4 3619, T 13.6 °C, FEF/KE 650 mm,
JoAE A 200 do AAFERTRER[A] )y 4 431.8~4 432.3 h,
SAEP R H IR 70 %08 55%, J& T BE iy KRG 2 X
S, RIEX LIS IR A E, 0~100 em L3
P 1.45 glem®, HHE]3E K 20.53%, BEBLKIE Y #
WK, P ALEE N 0.6~0.8 g/l. I - E DL
B o, HERRENUR S RERE R L,
HHEBIR i, AR &4 1.38 glem?®.
1.2 ARFE
1.2.1 RIiEE

ARG AATE 75 77 O (CKD) , AAMLE
MO ZE o . FEATE D 2 FRAGEE TS, HREWIER AL
PHHTHL RS R, HhECA PE M IE & M, LT
N 70 emo FERKBERT A TR RS AT B TR0 N X P,
H¥G LM 2 em (e s e L, WiR7E &5 S
5], BN 10 thm?, 3R &/N X A A 200 m?

(20mx<10m) , WEBRHERES (PFM) | f5FTE

# (SM) | ANEME (CK) 3 MAbEE, AN 3 YRE
5, FENLHEZIZH S o # 1.5 m IR SRR 25 B3 7E &%
RIG/NX A, ARG/ X B K 3 A2 B semm . Fh
T RSSO BRSPS

P K R B AT R A B, it
WEK M FRATEE 6 5, R A L%, 1778 60 cm,
FREE 50 cm, RFE 6 cm, 3RS i 2 RS AE 450 kg/hm?

(PR — 4. R , HEZ 1 /KI5 2018 46 H 11

H, JifRZ 450 kg/hm?, #ES 2 /KI 2018 4E 7 H
24 H, JHipR% 300 kg/hm?, % 3 /K F 2018 4F 9
H7H, #EB=CNHE, BIXEKEN 30 mm,
FCAth ()45 it 5 2 B R — B
1.2.2 M= R B BTy ik

[ERE 7 d AR FRATIREATE L, A 20 cm Jy 0~1
JZZ 100 cm REE, SRATHETRR T S E IR 5K,
FAMEIRE 3 ANEE . 735 T FORFEREAFIOGR 5
FJZ 0~20 em LIENEHFRZ RN, EERNEHUR.
AN KA. A AR TN X P B
HAE T, MRS 08 5. 104 15, 20, 25c¢cm,
AN W% 4E 3 d [ 08:00 % 20:00 43R5 2 h 138 1 7K.
FOREA], &AL BERCEATRERMER 10 pRil e 3

AP AR TR AR AT =
1.2.3 KoH) A F i+ 5
ARIHL A HH, B RO AR, PR NIBIR
FERVR, Ho R BEVER ERAMATEYIKE . Hh
RN LT K E 0] ZREATE, F KK H
M (WUE) My,
WUE=Y/ET, (D

ET=I+AW+P, (2)
A Y NERFFRE (kg/hm?) 5 ET NEKAEH
WLEHFKE: | AEBHINEEKE: AW NEKEF
I 0~100 cm HIEIIKEAR: P NEKEFHAH
AR, A H AR A G ROKE IR 1R,
A1 BRAEFHMAREEKE
Table 1 The monthly mean rainfall during growth phase of

maize in the experimental field

H 4 Months 6 H 7H 8 H 9H

[%7K & Rainfall/mm 67.3 172.4 72.8 93.8
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Fig.1 The changes of soil moisture content with
different covering methods
AP 1R, 4 B0 A I 7 m ARS AT o ok
& LEEKEMY, WEESTAEELE, H
PL0~60 cm Z 5 BN, 3X EER f T R X
KRR, T2 80~100 cm TIESZHL T KNS
TEHEGE, SR EKEERBN . TR PIFEK SR
FEAR, ERARRAERS, AEEALPE 0~60 cm +
SV 35 8 K FREL 03 )| e IR o ARG AT 78 75115 7.52%
A 6.25%, Z=5F&E. TOKEE N BUEtkE 7=
AETEAACHERE, TZN BN EX /bR, Bt R AF
(1) 387K 3 2% A F A ARAIE 2K TE 8 A A v 7= g ok
SEVERI R o %A E W B M S A AR AT 7 o5 kA R
0~100 cm -3 & 7K 4P A 25 0.06%~1.60%, 725+
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AEE, EHHESTAEGLAEE, H0~60 cm %
S E, SPROANE s A 12.77%. 13.87%. 13.33%
1 13.94%. 14.19%. 16.33%, TiHIILI BOREAT7E 35
AT ORI S MR SR A Y, H BT A
B b, TR, HT AR, &LESKE
ER) T A4 E W RAE, B & 4HFFELL 0~60 cm
IS AKRA T K. HI RS A7 o5 45 T iz 2
DREE B K R B 2 v T M8 S5 AN R Ab B, P8
i 8.23% A1 22.41%, Ui FAAS 78 oA F T LK 5 ()
it & AR R H
22 TEEBEHFAXTIER DRI

FETKRER, 3 P8 o7 XA MR L%
bR, K 2 NANAE 5507 20T KGR 0~20 cm
+ 2SR EAR . ER 2 AT, REFPTE G A VLR
L KRR A U A, 5 AE SR A
BB, EriE. 3MEBELINENEEEZE RN
B, R 5 A R B A LN SR A e T
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Table 2 Soil nutrientindexes with different covering methods

348 H7 Index cK PFM M
HHLF Organic mass 5.81+40.13a 5.9340.22a 6.2440.15b
4=, Total nitrogen 0.4540.03a 0.3840.02a 0.4440.03a
4

AR 133240192  14.710.24a  23.6020.26b
Hydrolytic nitrogen

il 191.0047a  211.0046a  224.0049b
Available potassium

Gl 2.8040.30a 4.3040.50a 5.1040.30b

Effective phosphorus

I CK, PFM. SM 7 3R AN 7 BDRHIERT o . FEAT 78 o b3
[FAT Bt JF AN Rl B RO 55 75 T 2 e 3 (P<<0.05) .

Note CK, PFM, SM repreasent uncovering, plastic film mulching, straw
mulching treatment, respectively.Different small letters within the same
row mean significant difference at 5% level.
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Table 3 The soil temperatures during growth of

corn with three covering ways T
4= ) Stage CK PFM SM

T3 Seedling stage 24.340.36a 29.140.22b 28.440.16b
K451 Jointing stage 21.240.42a 23.940.33b 23.320.21b
i H Period of tassel ~ 23.740.18a 25.140.22a 22.940.29b
i 22 ) Spinning stage 24.940.38a 27.640.24a 23.1140.45b
WESZ W] Grouting stage  22.140.31a 22.340.24a 21.140.14b
RIS Maturity 20.240.3% 22.740.12a 23..340.22b

2.4 FEBEHAI ERZERIKSFIREFN

M 4 FTLUE Y, RS B oK AR,
FLUCR G S5 A0 B, AN S5 A AN . FEFT L
JEE 7 25 A B IR) FOK 7 8 22 e AN, (RS AN 75
W, HESEZE. BN . BTE G &
S CK & 24.11%. 24.32%, HA B &A1 77 2%
J7, 3X A2 TS 55 T A Y T R K A

SAF, IO IR A 5 R R BIE 1R %A

Pl M 78 o S REAT 78 e = BT UKL, AL

KAFrE g R EH S THE 0.41%, X WIAREE T H i

o A vk, FEATRE o R R N A LA R
24 TRRLEFETEAS T

Table 4 Yield index of corn with different covering methods

FEEAEAR Yield index CK PFM SM
F#K:/cm Panicle length 19.240.25a  21.940.14b  22.3240.17b
##HH/cm Ear diameter 48.630.48a 52.6140.43b  52.8740.56b
FERLEL/ R Grains per ear 703+19a 718+14b 723+16b
e B
AR 36.7140.28a  38.4340.29b  38.4740.41b
100 grain weight
72/ (kg hm) Yield 7751+102a  9613+125b  9681+134b

%5 3MBETEIRKPAANE
Table 5 The WUE of corn with three covering ways

7K 4y Faks Water index CK PFM SM
7k A
YA B2/ mm 26831246 36324154 341327
Change in water storage
3 :E =N
By Rmm 397 397 397
Irrigation capacity
[ /i /mm Rainfall 78.15 78.15 78.15
JSFEIK &
FEKR/mm 498.32 497.82 499.31
Total water consumption
#242/(kg hm) Yield 7751.28 9613.18 9681.37
WUE/(kg hm? mm™) 15.83a 19.51b 19.48b

R 4 7[5, RS- ERnYRINFEF E
E>HEE S > ANEEAHE, HMEE S SRS
A A SR E R AREE (P>0.05) , HIE

ErRmTAE RS, B 35 RS AT 5 B A E
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& H TR T8 05 5 AT AT T IR KRR,
NI S R F BRI AR KA P B T . RS HT 78 5 4%
PR ERE B FH R 55 5 0.37%, BSLT
HhPEZE GG AL FE . FRER 5 WA, HUBEAIARS AR o UK
FRARDFIR MY, TREER, HYEEST
ABEAEHE, Jpol$diE T 23.25%H1 23.06%
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Effects of Different Mulching Methods on Soil Moisture,
Nutrient, Temperature Status and Corn Yield

MEI Siwei"**, ZHU Hanzhen?, WANG Shu"’, YANG Xiwen®
(1 .College of Agronomy, Shenyang Agricultural University, Shenyang 110866, China;
2. Henan Vocational College of Agriculture, Zhengzhou 451450, China;
3. College of Agronomy, Henan Agricultural University, Zhengzhou 450003, China)

Abstract: In China, a lot of straw is produced per year. But the vast majority cannot be used in a reasonable and
efficient way. Burning straw is a waste of resources, which pollutes the environment, and causes direct damage to the
soil ecosystem, such as decreasing the soil organic microbial levels, which can result in reduced crop yields. In
recent years, the practice of returning crop straw to the field has been widespread in winter wheat-summer maize
double-cropping system in China. This is mainly due to the increased use of machinery that leaves the crop straw on
the land in response to a ban on straw burning made by the Chinese government. [ Objective] Plastic film mulching
can increase topsoil temperature and prolong the reproductive growth period, which in turn enhances grain yield.
However, the increases in both soil water and temperature can change the soil biological characteristics and may
negatively impact on soil quality and sustainability. It is known that the release of soil nutrients through
decomposition of soil organic matter by microbes plays an important role in soil quality. Therefore, it is necessary to
critically examine the effects of straw mulching and plastic film mulching on soil organic matter to assess the
changes in soil quality. Soil available potassium content and effective phosphorus content play a crucial role in the
soil quality and fertility because it significantly affects soil physical, chemical and biological properties, which can
affect crop productivity and agro-ecosystems. Mulching technology can not only improve water use efficiency,
regulate soil temperature, and play a role in water conservation and temperature regulation, but also improve soil
physical properties, inhibit weeds, reduce the degree of soil salinization and improve the soil microbial environment
and reduce soil erosion to provide suitable water, fertilizer and heat conditions for crop growth, so as to improve
crop vyield. The effects of different mulching methods on soil water, fertilizer, temperature and maize yield were
studied. [Method] The soil moisture content, soil nutrients, soil temperature and corn yield were measured by using
plastic film mulching, non-mulching and corn straw mulching. [Result] The results showed that straw mulching
and plastic film mulching had better soil moisture preservation effect, both of which were better than non-mulching.
The soil layer with more significant difference was the 0~60 cm layer. After the corn entered the mature period, the
biggest moisture content in the 0~60 cm soil layer was with straw mulching, which exceed 8.23% and 22.41%
averagely compared to those with plastic film mulching and non-mulching. Straw mulching can improve the nutrient
content of shallow soil. The content of soil potassium and available phosphorus increased by 15.11% and 85.13%
compared with non-mulching. Straw mulching can regulate soil temperature, and the soil temperature with corn
straw mulching was higher in primary period of growth and lower in period of growing and mature period. The corn
yield of plastic film mulching and corn straw mulching exceed 24.11% and 24.32% compared to that of
non-mulching, and the economic yield exceed 23.72% and 24.18%.[ Conclusion] Corn straw mulching can improve
soil nutrients and moisture, regulate soil temperature and increase corn yield.

Key words: straw mulching; soil moisture; soil nutrient; soil temperature; corn; yield
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