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Effects of different film mulching on soil moisture,temperature and
water use efficiency.yield components of millet

GUO Daxin, GUO Pingyi® , YUAN Xiangyang, DONG Shuqgi, WANG Dongming, LI Yonghu
(College of Agronomy, Shanxi Agricultural University, Taigu 030801, China)

Abstract A filed experiment was conducted to study the effects of different film mulching on the soil temperature,
moisture and leaf,crop water use efficiency and yield components of millet. The results showed that: 1) All treatments
significantly increased soil temperature and moisture at 0 —20 cm layer,and water storage capacity of 0 — 100 cm soil
layer compared with open filed (CK) . White plastic film mulching displayed the maximum daily range of soil temperature
and the most noticeable warming followed by white degradable film mulching and then blacked degradable film
mulching. White plastic film mulching treatment had the best water holding effects in 0 —20 cm soil layer. All mulching
treatments increased the water storage capacity in 0 — 100 cm soil layer,and guaranteed the water consumption at later
key water requirement period.2) All mulching treatments significantly increased water use efficiency of millet compared
with CK treatment. Blacked degradable film mulching treatment had better performance in both leaf and crop water use
efficiency than those in other treatment. The water use performance of white degradable film mulching was slightly worse
than that of white plastic film mulching.3) All mulching treatments increased the yield of millet significantly compared
with CK treatment. Blacked degradable film mulching treatment had the highest yield, white degradable film mulching
had the same yield as white plastic film mulching treatment. 4) Blacked degradable film mulching had the best

performance on weeds control effect in all treatment. White degradable film mulching had the same performance on

ks . 2016-10-19

HETH . ERERBIEES(31301269); BEEBHE TR (2014BADO7B01-09) 5 11 7445 BH 4% B 3£ T H (20150311016-2) 5
1 PG 48 F AR R T H (2015-TN-09) 5 L P48 A F 7l A & & 2015-06

B—VEFH . BRE. LT A E-mail: guodaxinl 26 @126. com

WIER . T3, B2, FENFAEY AR B R ACZ A 7 B9, E-mail: pyguol26@126. com



55 10 ) R4

7 [a) o 1 A =8 0k - S K I B A K g3 R A G R T

57

weeds control effect compared with white plastic film mulching treatment. In summary.white and black degradable film

mulching had production feasibility to replace polyethylene mulching film. Black degradable film mulching had better

yield performance especially in the area with serious weed problem.

Keywords film mulching; degradable; soil moisture and temperature; millet; water use efficiency; yield components
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Fig. 1 Daily average air temperature and rainfall distribution during the experimental stage in 2016
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Fig.2 Change of soil diurnal temperature on 16th June in 5 cm (a),10 cm (b),

15 em (¢) and 20 ecm (d) under different film mulching.
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Fig. 3 Effects of different film mulching on soil average temperature in 0~20 cm layer
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Table 1

# CK 4392 14. 07,14, 45 F1 7. 82 mm, il FEyE
M BEW AR B T K AT SRR W) 25 15 1
SAEIK R FE L N 2 4 R A B AR K AR s
WP, BD # CK 1§ jm &t {2 45 % & 1. 51 A0
0.89 mm, WD 5 CK [ 2 5% K & #&. 56t
WD . BD iy Hh 5 R 43 B8 24 1% figk » DR K VR FH 8 25 0
/N, WP # WD, BD il CK 4 3£ 2 7K & - £ ik, 2> it
B FF& 4.55 mm,

ARMBEEEI0~20cm T EFTESKEM0~100 cm T ETEEKSEENE NI

Effects of different film mulching on soil moisture in 0—20 c¢m layer and

increment of soil water storage in 0—100 cm layer

BAF 0~20 em )2 HHEHKE/ %

ZALFE 0~100 em )2 £ E /K Y i /mm

e ST . s
Soil moisture in 0— 20 cm layer Increment of soil water storage in 0—100 cm layer
Growing period
wP BD WD CK wpP WD BD CK

T 10.48 a 9.52 b 9.01 ¢ 8.13d 19.25 a 14.23 b 17.32 ab 7.21 ¢
Seedling stage
AT 12.27 a 11.43 b 10.95 ¢ 10.05d —4.52 a —7.52b —6.77 b —17.03 ¢
Jointing stage
2 A 15.61 a 14.96 b 14. 63 be 12.82 ¢ —26.21c —26.59c¢c —19.96 Db —12.14 a
Booting stage
i FEE R 2 1 11.62 a 10.12 b 9.97 be 9.31 ¢ 10.83 a 9.43 b 10.21 a 9.32 b
Rice heading and
filling stage
J 13.75 a 12.63 b 12.60 b 12.55 b —3.38a —7.56 b —8.08b —8.17 b

Mature stage

B GBI IS bR R 7 BE R 7R #E 0. 05 K P L JE22 5 i 3 (Tukey Test) , WP, [ (4 R £ 45 Hb IS ; WD, 1 £ 7] % f b i BD, 28 6, 7] % fif

Hi s CKO R, R I

Note: Values followed by the same letters in each column are not significantly different at the 0. 05 level from each other according to Tukey

Test. WP, White plastic film; WD , White degradable plastic film;BD, Black degradable plastic film;CK ,Control. The same below.
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WUE, 2» % Y42 & 8. 39% .10, 18% #1 15. 60 %,
F RGN, WD BD b P A9 M 5 B R 43 1 24 0 i
AW R P, #KIH B 3% & F CK. 1 WD.BD #il
CK | E 2254 W2, ir AW 4b 38 WUE, {34k F

BrmAK, Hi WP & CK, P, fl E {54 W 3 4
.0 WUE, X+ WD.BD, 2% & 3. BD & HAh
b BEAE AR A B B K g R A SR B A T AT
M 2RI
2.3.2 REMBEEEZNSTFEHAKRSHAALERY
# A

¢ 3 AL 4 7 A Bl AS CKL WUE, ¥ 8 3%
Win, WP, WD, BD % CK # WUE, 4 % £ %
17.85%.10. 93 % #1 26.37% ., WP.BD # CK #E/K
B MEAL 4. 67% 1 3.75% , BD 5 WP [a]#E/K &
EZRARE.BD & WP i WUE. iy#2 @/ F 24T
e R . BD & WD, FE/K & 4> 12, 13 mm., 1
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PR L BT WUE R 4. WD 52 WP b #
TROK TR 19 22 5+ 5 B0 T FE K B3 m. WUE. T B

WD 5 CK [A #& K & 22 & A 3% . WD # CK
WUE. #m 25T ErEs.

2 AEHBEEENEFH KA AZE(WUE)RXEHERNE
Table 2 Effects of different film mulching on millet WUE, and photosynthetic index

- P PR R 2 0 A
1 b b3 - . . )
Jointing Booting Rice heading and Mature
Index Treatment
stage stage filling stage stage
WP 14.96 a 29.12 a 24.61 a 12.07 a
X WD 14.51 a 28.79 a 24.19 a 12.13 a
P,,/(;Lmol/(m“ e s))
BD 14.72 a 29.11 a 24.55 a 12.10 a
CK 11.78 b 24.09 b 20.33 b 9.94 b
wpP 2.13 a 3.54 a 3.25 a 1.84 a
WD 2.08 ab 3.51 ab 3.21 ab 1.71 b
E/(mmol/(m® « s))
BD 1.97 b 3.26 b 3.14 b 1.70 b
CK 1.85 ¢ 3.12 ¢ 2.93 ¢ 1.63 b
WP 7.02 ab 8.23 ab 7.57 ab 6.56 b
WD 6.98 b 8.20 b 7.54 b 7.09 a
WUE, / (pzmol/mmol)
BD 7.47 a 8.93 a 7.82 a 7.12 a
CK 6.37 ¢ 7.72 ¢ 6.94 c 6.10 ¢

R3 FREMBEZINEFEMEKSF ARE(WUE) 7= BB R FRE R BH &0

Table 3 Effects of different film mulching on millet WUE. , yield components and weeds control effects
R K 5y . EpOR S
X Fek it/ ) s ) ‘ o
FIH %R/ FE/ Co MR/ HK/om  TRHE/g B 4%
Ab B ) mm (10" /hm*) ]
(kg/(hm* « mm)) (kg/hm?*) Ear grain Ear 1 000-grain Relative
Treatment Water ar
Water use ) Yield Weight length weight stem control
consumption number
efficiency effect
WP 22.87b 404.12 a 9241.14 b 49.87 a 18.53 ¢ 26.89 ¢ 3.10 a 67.27 b
WD 21.52 ¢ 419.85 b 9 036.92 b 47.31 ab  19.10 ¢ 27.36 b 3.11 a 65.63 b
BD 24.53 a 407.72 a 9 996.76 a 40.92 b 24.43 a 31.65 a 3.14 a 85.39 a
CK 19.40 d 422.99 b 8 207.27 ¢ 36.44 d 22.52 b 29.37 b 3.12 a

2.4 FAMBEEENSEFFEMRREEEBRE
A
H % 3 A, BD 4b B 7= & f% 5. BD £ WP,
WD, CK 7= 54> #2558, 18%.10. 62% .21. 80% ,
TR B 20 4R 5 31, 84%6.27. 91%.8. 48% . B K 43
B 17.70% .15, 68%6.7. 76 % . i 7F A8 £ ik

i, WP & BD.WD,CK 43 514255 5.41%.21. 88 %,
36.84%, #AbFEE TR ERARI D EZES . X
TR B B . BD B WP, WD, CK Z% 5 AH X B 2%
AR 18, 12% .19, 76 % .85. 39% . BD fF 24 #
B 25 b ) BH AR A, {45 32 A PR R 7 o | REORL L B
KAERFE PR A B A R .
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B 78 % BAT W A B K RS ROCR . 3R],
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2R R R R B W B OK AR ROCR . o WP 5 BD
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SR AR R MOKRE ) i R S ALFF K EE S ZE s AR
AHEE R GAE R 09 oK o R RCR AR OC i 3
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DA T BRI B Y 7R Ak 2 T | AR W AR R WK AR Ak L i
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T HEAK 43 R EE AR [R5 i AT fE R S B E (E A W
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SCWEYK RN S —BEERE, TYRE
7R R G BRI GG e T L PRI AE AT
AR A5 R 3 X R W 7 it K o R 83 A 5
Wit b IR 5K TG RN PR R O A R A
YIZE I K B R AR . e R, 4% B AR
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