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Effects of Mulching Patterns on Farmland Soil Environment and
Winter Wheat Growth
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Abstract; Two-year (2012—2014 ) field experiment was conducted to promote rainfall utilization
efficiency and reduce agricultural pollution caused by plastic film in arid and semi-arid regions of China.
A total of five treatments ( CK: traditional flat planting with no mulching; M1 . ridge-furrow planting with
plastic film mulching over ridge; M2 ridge-furrow planting with plastic film mulching over ridge till
jointing stage; M3 ridge-furrow planting with biodegradable film mulching over ridge; M4 . ridge-furrow
planting with liquid film mulching over ridge) were chosen to investigate the effects of different mulching
patterns on farmland soil environment, including soil moisture, soil temperature and soil nutrient. In
addition, accumulation of shoot dry mass, growth progress, yield, water use efficiency and partial
fertilizer productivity of winter wheat were compared among treatments. The results showed that plastic
film mulching (M1 ), biodegradable film mulching (M3 ) and plastic film mulching till jointing stage
(M2) had significant effects on soil conservation, however, liquid film mulching ( M4) was inferior in
moisture keeping than those of M1, M2 and M3 treatments. Soil nutrient content was decreased after two

experimental years in all treatments. Taking soil organic matter content for example, M2 and M3 had
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higher soil organic matter contents than those of the other treatments and M1 got the lowest soil organic
matter content of the five treatments. This meant that mulching with plastic film for a long time would
result in rapid decomposition of soil organic matter. Compared with CK, the mulching treatments could
remarkably increase soil temperature at early and middle periods, consequently accelerated seedling rate,
jointing rate and the accumulation of shoot dry mass, and thus promoted yield, water use efficiency and
partial fertilizer productivity of winter wheat. Among the four mulching treatments, M2 and M3 could
increase wheat yield, water use efficiency and partial fertilizer productivity to a great extent. Compared
with CK, M2 and M3 averagely increased yield by 25.93% and 25.24% , increased water use efficiency
by 27.86% and 27.44% and increased partial fertilizer productivity by 25.94% and 25.23% in two
years, respectively. And there was no significant difference between them. In conclusion, M2 and M3

were appropriate mulching patterns with less agricultural pollution for winter wheat cultivation in

2016 4

Guanzhong Region, Shaanxi Province.

Key words: winter wheat; mulching patterns; soil moisture; soil temperature; soil nutrient; yield
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13.89% ,0.25 ~ 0.5 mm ki i & 47 4% 10. 26% , /)
T4 T 0.25 mm R 504X 68.07% ) ,1 m + )2
X3 K 3 23% ~25% , )35 5 K3 8. 5% (1
HF R EKER) P TAE 1. 44 g/em’, HE2 + 5
(0 ~40 cm) FERilAE Iy (BT 1) - A LT 11. 18 g/kg,
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Soil water storage of 0 ~ 100 cm at each growth stage of winter wheat under different mulching patterns
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Tab.1 Average soil temperature at 5 cm and 25 cm depths under different mulching patterns C
TR/ e MG K/ d

cm 15 30 45 60 75 90 105 120 135 150 165 180 195 210
CK 22.8° 16.3° 13.1° 8.0° 2.8° 1.5° -1.8° 3.5° 8.4° 12.5° 16.9° 23.9° 257" 28.8"

M1 25.2° 18.0* 14.9* 9.1* 4.0 2.2° —1.2* 4.8" 9.6* 147" 18.3" 253" 26.5" 29.0°

5 M2 25.2" 18.0% 14.9* 9.1% 4.0 2.2* -1.2° 4.8° 9.6° 14.0" 17.2" 23.8" 255" 28.5"
M3 25.0" 17.8" 14.7* 8.8 3.9 2.1 -1.3" 4.6° 9.3" 13.9" 17.5" 24.0" 25.6" 28.3"

M4 24.5" 17.2" 141" 8.3" 3.3 1.8" -1.6" 41" 8.8" 13.7° 17.4"> 23.9" 254" 290"

CK 19.5° 14.0° 11.8° 6.9° 2.5 1.8° -1.2° 3.8° 8.0° 11.5° 16.0° 22.6" 23.9" 27.0°

M1 22.6° 16.2° 13.4% 8.1% 3.4* 2.5 -0.5" 5.0° 9.1% 13.9° 17.5% 24.1° 24.5" 27.2°

25 M2 22.6" 16.2" 13, g.1"  3.4* 2.5° -0.5" 50" 9.1 13.5° 16.6" 22.5" 23.7" 27.1°
M3 22.5% 16.0* 13.2* 8.0° 3.2° 2.4* 0.5 4.7° 87" 13.4" 16.5" 22.4> 23.6" 27.0°

M4 22.1" 15.5" 12,7 7.6" 2.9 2.1* -0.9" 4.3 85" 13.3" 16.3" 22.7" 23.5" 27.1°

T U N 28 AN N NGRS E . RSB R ARNE FHRIRTE P <0.05 KPR EBE, TR,
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Uf 5ok J2 B S R R A O T AR 3 ML {75 3 B S — € 1Y
HER ROV

55 em LJEM I, H AR 25 cm 2400
IREASE S /N,5 em b F -1.8 ~29.0°C ,25 cm &b
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M1 G, AR M4 R 2, Ab B M2 R0 M3 #5 s, H
THETCEEES . AT, 4R 5 ) B
T A AL A3 A o Ak BHR] - 48 4 R L A W R 4
Mo EERARE . X5 ERK A LEEE
Ao 5 AP, Kb 2 E] A 5 6 i A AL
8 0 T S0 -, 2 TR O 5 AR BRIG T 6 R, LA B M2
M3 5 i f fIG, 10 B B A A T R M R % kY
0148 R 5 5 AR ) 9 A RS R A SRR o A /N 2 ORI
FABE)Z SR8 55 43, T 4 R 0 3 ) b 22 2 RS
HR 5 DU A A /N o

EZ2FRERARNEZEAHE(0~40m) LEFHRSSE(RELL)

Tab.2 Average soil nutrient contents of 0 ~40 cm depth under different mulching treatments after 2-year experiment

eI ATHUR/ (gokg™")

SR/ (gkg™")

2/ (g-kg ™)

2/ (grkg ™) TREY (mg-kg ') HERE/ (mg-kg ") HAH/ (mg-kg ™)

CK 11.53° 0. 88" 0.56° 14.05* 34.55° 15.33° 128. 32°
M1 10. 02 0. 89" 0.52° 13. 86" 34. 82° 14. 64 115.27"
M2 10. 65° 0.90" 0.55" 14. 00" 30.01° 12. 45¢ 107. 74¢
M3 10. 58" 0.87° 0.55* 13.95* 29. 88° 12. 60° 109. 51°¢
M4 10. 43¢ 0. 90" 0.57* 13.81° 32.73" 14.11° 116. 49"

2.4 FEBEHERN LW
2.4.1 K[ AR AN b b AR R R
AN ) 78 7 B 5O A /N A b 1 A i R R
WA EE 3 Fin . 3 H,2 MANEERK S
A R R AP (P <0.05) F T
XFRR H AL B M2 1 M3 B3 (P <0.05) 5 T A3
M1 1 M4, 730 RIH Y 10 3 56 A 2 A 17 + /K 3R
I S LIRSS € LB VAT e o s = B o <3 B
AR 4y s kb FOCK 2 S 34.01% 1 33.56% .
AR JE AR B 3 1] T o B R g 4 L
3t A R BE 2 0 AR 2R B2, b I R &N A K
B RN . AL BE M2 M3 R M4 2 45 I Fn S

SrRERRES R, —ERE LA TANEAK, K
o AR 3E M2 FD M3 T3 M R AR e e A N 45
FEAL L M1 G 14. 84% F1 15. 14% , 76 #E K A 43
A AR FE M1 3 hn 14, 44% F1 14. 42% ; 1 40 3 M4
L AL R M1 [H] 2 3 25 5o AT DL, 4 A 9K i
JRAT 5 X 2 /INF2 Ja AR ORI, 5 YA L A L, B
i T ARk S 7 AT S 48 I N BT S AR ) N Ak T
Ry A INFE A KA B B R PR
2.4.2  A[E)E R AR AN A T R AR Y R R
AFEZEIH T LK RAEES, &
W NE B . &AL BEA /N 1A F SE R N
T4 PR, R4 SHTH, 50RO L, B 5 AL PR

®3 BEEAXMZNEM EHEMERRBZM

Tab.3 Effects of different mulching patterns on accumulation of shoot dry mass for winter wheat t/hm’
2012—2013 4 2013—2014 4¢

. Hi W il 1) HHE 230 i L GER ] Eiip ] X
CK 1.13£0.02°  2.21 £0.10°  4.45£0.12° 5.590.22° 1.20+0.05° 2.33£0.02° 4.68+0.11' 5.4320.17°
M1 1.61£0.11*  3.10+0.22* 5.03+0.09b° 6.26 £0.32"  1.63£0.09* 3.13+0.02° 5.59+0.28"  6.43 £0.39"
M2 1.60 £0.08"  3.11 £0.24*  6.01 +0.26*  7.23 +0.27* 1.65+0.12*  3.10£0.02"  6.16 +0.15*  7.29 +0.32"
M3 1.58 £0.12*  3.02 £0.19*  6.13 £0.22*  7.17 +£0.35*  1.56 £0.15*  3.05 £0.02"  6.06 +0.32*  7.35 +0.52"
M4 1.43+0.07"  2.83+0.11"  5.52£0.18" 6.28 £0.52" 1.42+0.14">  2.90 £0.02"  5.23 +0.35°  6.05 =0. 42"

T B 3 AN TRV« hRfEE
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U 1) S K IR I AT e BE 2 /N F H v IR IR AR
T )G A M2 5 5 A 4 I fige R 8 A M
W i, b B M2 M3 T M4 I AN B 2 D
55, HA5 A0 CK LT[R i E A 0] o vy 4k B M1
A A58 e B9 DR T R P15 i A el S T A% 07 ) £ 45
ERTFRAE —EREMRERR .

R4 FARABEEATENEZNEFTER(BHERE)

Tab.4 Growth process of winter wheat under different

mulching patterns ( days after sowing) d
My AEFE I BRI AR WESIN LU
CK 11 144 175 205 230
M1 9 137 173 203 226
2012—2013 4 M2 9 137 175 209 234
M3 9 138 175 207 233

M4 10 140 176 205 232
CK 12 145 176 206 230

Ml 10 139 171 201 225
2013—2014 4 M2 10 139 174 208 233
M3 10 140 174 209 233
M4 10 141 175 207 232

AR A E WIS 2 DA/ KR F b ML
A W i, P S AR B CK 4558 4.5 d, T Ak B
M2 M3 il M4 112 A 7 00 o0 50 5 Ak B CKSE
3.53.0.2.0de ZERAFHM, JCHIEHE R A5 A

KA X5 T el st VR P AR AR MR, 4 e 22 T 7 1 AUK
AR AR REEE ",
2.4.3  [a) A A O0 A /N 7 R Y R
NGEEE 2 S WO i 9 8N )i WS
M ANER 5 o, B3R 5 A, 25 3 3 b B = 1 S
P R 2R B0 T % B AN (R B 5 Ak ) K T
BEER HEES TR CK(P<0.05), ki
1) &t SR 3% B 4 5 3 e R b R 2 T I e R B 5
A ) I firk S 34 RE 3 0 AEORL KR, H b, b M2
M3 REARLECESS 1 AR K FR 40 B AL B CK 3
T 11, 14% F19.78% ;55 2 MK Z 0 il & 4 B CK
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Tab.5 Effects of different mulching patterns on yield and its components of winter wheat
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Fig.2 Water use efficiency and partial fertilizer productivity of different mulching patterns
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