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Effects of water-permeability plastic film mulching on soil moisture,
temperature and growth and development of foxtail millet in dry land

REN Rui-yu, HE Ji-hong, DONG Kong-jun, LIU Tian-peng, ZHANG Lei, YANG Tian-yu
( Crop Research Institute , Gansu Province Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: In order to provide reference for the popularization and application of water-permeability plastic film
mulching cultivation technology on foxtail millet in dryland, effects of water-permeability plastic film mulching on soil
moisture, temperature and growth and development of foxtail millet in dry land were investigated on the study. In semi-
arid area of central Gansu where annual rainfall is about 400 mm, the single factor randomized block design with open
ground, common plastic film mulching, and water-permeability plastic film treatments were adopted and soil moisture
content, soil temperature, and yield were measured at emergence, heading, and maturation stages in the experiment.
The results showed that water-permeability plastic film with moisture permeable function enabled soil to absorb more water
than common plastic film (the average soil moisture content of water-permeability plastic film is higher than the common
plastic film in each growth period). Water-permeability plastic membrane and common plastic film mulching both in-
creased soil temperature. However, due to the regulatory function of micropores in water-permeability plastic film, it was
easier to have temperature increased at low temperatures and cause temperature reduced at high temperatures than the
common plastic film. Compared with common plastic film, water-permeability plastic film treatment can improve agronom-
ic traits and increase foxtail millet yield by 6.75% .

Keywords: water-permeability plastic membrane; foxtail millet; soil moisture; soil temperature; yield

Y75 B #9:2015-05-22

BE&TE . B FZ R #1181 (2014BAD0O7B01 ;2013BAD01B0S - 9)

EF B AT E (1966—) , HIR RPN, SR 200, EZEMNE/N R E R SRR IR . E-mail: 1zhiry2006 @ 163 . com,
BIS1EE MR (1968—) , HAE IR, WFFE 51, REENF/NIR TR SR TS IEHISE o E-mail: 13519638111 @ 163 . com,



128 T2 X AR A5

5 34 45

FEPGAL T Tt X, T 5RO i 2 R AR A 7
MBS R, T 50 AR e S A0, andi]
A N FHPT PRI AR I H AR, 72 38 B0 Rk AR =
W R RO E R R ez Bk
A IR Te AR L MR o A U B K
R IMREVEY) A K K ST KR I, I HL AT R gk
IZABIRI . BRI, DL 5 55 A =2 1 b 6 7
AR BRI 5 A S KRR S AR R ) —
AT, 7E 007 R X O ARfE) R R H
i R 56 R AR R B ORI VE R RN
FRZK T, H1E T BV IS, e e 4gle- 81 %
GBI 1495 7K b S ] i 7K o3 DA BB T B 4208 A 145
HABK GOK IR ol 2S5 he . 8K
b FEE T FS A BN R T B 5 A X 5 7K R
TN Tkl a2l Gk g 25 7 U3 A
EY) BRI AT T RS, AW o 35 T 52
T 5 X AR T AR PSS AR AR R A B B A
RIS . B TRAb T TR 5 X T RO
e, TERAELR M A rp A S M, SEBRAIE
WY, 2 HbBAT 55 AR B — T 7= 3 5 ARl
SR, B TIHHA FHHERE B, 45
TP TR R B L B TR R
MBS T K Mo R 3 AR, T R e R S
R 3K A3, 4w K A R i i R s T
PR E AR RE T A 400 mm 2K TR X 5
BT B K T 55 R 5 1 39K A3 IR SO B X
B F AR B ™ 5 s A 5T v R DLARGE . AT
F B A5 R A T8 /K MRS 55 FiAE ) -4
TG R BERUN B A FAR ZAEAR B R 5, oy
B FBIK B T AR BOR HE) R S
1 iR R OT
1.1 iXXHER

R RTE HIM A 27 B ) 2 EWA, 6T
26 35°40" , AR 42 105°06” , 164K 1 800.5 m, J& 2 T2 th
X HAERER 2 400 mm, TR 130 d &4, 4R
BISIRAE 10.0°C ~ 15.5°C 2 |8, 4F H B %k 2 520
h, = 10°CHIAE 1 860°C ; X4 4F R 4 423 mm, G
FEI 129 d, 4R P45 9.5°C , 4F H BRI 2 372 he
RIS EBORHS B AR L, BT R 1 23
mm, JCFE B AR AR A H RO TR RS
THEE . I MR /N2 e o 521 M, 14
I e o L G E
1.2 REH R 5iReiET

BB H A RO B B Y T B L

AT MBS 75, B K IR S5 FE(T1) 3%
3 b R S AR B (T2) (EE b AR B (T3)3 N Ab B, Bt HL
XA®IT,3 KEE /DX 43 m* (4.8 mx 9 m),
RIET 7 7 2 HAE/NZWOR G s g A, 58
e MBS 0.008 mm, & E 1.2 m, 5 7K iR J
0.006 mm, 55 FF 1.2 m, 35 7K Hb 5 0325 38 5 45
P 5 47, FH7XHEPL R, 7CHE 13 em, B 7CHR 1 2
TR 5 5 Ml AL 2L/ IN X496 oy ORI R 2 e R
1 —2
1.3 MEMBRAFE

3K A3 5 SR P T3, 78 13 R R
T R T = AXBORE , 23 510 2 0 ~ 20,20 ~ 40,40
~ 60 cm BhJZE 3K 4y TR TE T R
FSI R F b A 53 5510 22 8:00.,12:00. 18 : 00
HHZ 5.10.15.20.25 em IR B 5 10204 7 I 400, 0o
Je 45 b AR /N X REMLEURE 10 Bk, 2 BR(A TRl 5%
R BUy IR 14 G R T I BB B v = oY 1 e
R R RRREREE R TORLE SR MR
AT N HRN, LA 3 W BV SHEAE Ry 25 A B AR
FEPR AR FAE ; £ A0 PR/ N XA SOIR AL ™ .
1.4 HIELKESHH

B IR ) Excel, 77 25781 R A DPS, £
He#s Rk H Duncan 87 &R 2515

2 HPR5 0

2.1 AEREHELESKENTH

F 1 RB KRR - | 3 7 35 Ah
3 AE I R BB TR ) 3 K
it. MR 1LATLUE H, & A BORTR A B 1 45 82
IS KA B AR, FE R R U 0
~60 cm HF)Z M2 &K, T L T3 & 1.36% 547
SECEE T1T3 76 0 A gt 0 ~ 20,20 ~
40,40 ~ 60 cm #f 2 1 HIE S K&, B2 T1 > T35 400
WITE S0 v, B /K MRS 55 5 R A LL, 2 W
MIE K ORIAE T o EC T2 7K 58 Ak 3415 38 e
AbF TE B KHBIEE R 0 ~ 20 cm 20 ~ 40 cm 40
~60 cm HFE B EFKE SN N 15.1% . 16. 8% .
16.9% , M@ HE Ky 17.1% 17.2% .16.9% , T2 >
T HNBH B K F BRI AK S T35 B KL
R E TR, B KR 0 ~ 20 em .20 ~ 40
em 40 ~ 60 em HFJZ 1 &K 53588 .1% . 10.3% |
12.7% , i@ A 8.1% .9.3% . 12.6% ,1E 0 ~
20 em #FZ T1 = T2, 7E 20 ~ 40 cm Fi1 40 ~ 60 cm #F/Z
HBAE T1 > T2 7E AN B K HUEE R 0 ~ 20 em .20 ~
40 cm.40 ~ 60 cm BFZ M EZAKE DI N 7. 4% .



553

AT 5 5 55 - S AT T8 /K R o B 14 SRRSO B AR R TS 129

9.6% .10.7% , M@ H KN 5.8% .6.3%.9.1%,
08 T1 > T2, Ui A5 /K i -5 32530 b 5 AH ALK
Oy N8B ERSCR BE AT, 1 ELAERE N RN L
H BN/ NI I 38 3 LA B e i 4 9 T &
MIRIZK . EBEE T1.T2 76 H BT R sl 3 4
HHE S KRB 728 5 250, T1 M 30,14, T2 2 41.20,
JE T2 > T1, 5N B35 7K B A8 K 98 7K 43It
SR T RICRAE T3 3 b S
1 BREFEMEHELESKE %

Table 1 Soil moisture content at different depths by eight treatments
j:%mﬁ étﬁfyi JE P Treatments T
oil Growth Average

depth/cm stage Tl T2 T3

HP5 ] Emergence 15,1 17.1 14.0 15.40
0~20 il Heading 8.1 8.1 6.7 7.63
ALY Maturation 7.4 58 54 6.20
] Emergence 16.8 17.2  16.3 16.77
20~40  HhFEH Heading 10.3 9.3 9.3  9.63
AL Maturation 9.6 6.3 7.1 7.67
H ] Emergence 16.9 16.9 16.0 16.60
40~60 i Heading 12.7 12,6 12.4 12.57
S Maturation 10.7 9.1 8.2 9.33
EHIE Average 11.96 11.38 10.60 11.31
brifE2E SD 3.60  4.69 4.16 4.12
BSRRE CV 30.14  41.20 39.24 36.41
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Fig.1  Soil temperature variation of different layer

among treatments at seedling stage
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Fig.2  Soil temperature variation of different layer

among treatments at heading stage
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Table 2 The differences in period of duration and agronomical traits by various treatments

ik HEFW/ PR /cm K /em W /g PRI /g THRE /¢
Growth Plant Main panicle Panicle weight Seed weight 1000-seed
Treatment X . .
period height length per plant per plant weight
T1 82+0.58b 109.27 £ 0.45a 20.05+1.15a 11.21+1.0la 9.83+0.91a 3.25+0.08a
T2 79 +£0.58¢ 106.57 £ 6.30a 17.43+0.63b 9.35+0.95a 8.14+0.87a 3.20+0.24a
T3 87+0.58a 86.01 +5.70b 15.52+0.76b 6.25+0.91b 5.69+0.55b 2.96+0.08a

TE AR FERIR 225 B (P <0.05) B P HIMME + brifE .

Note: Different letters mean significant difference at 0.05 probability level. Values are means + SE.
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Table 3 Yield differences by various treatments

MK i N T % N N
st PP AU HERILIR™/ % 5% 5K 19% 53357k F
Treatment /(kg-43m™") / (kg hm™) Increased yeild 0.05 level 0.01 level
Yield per plot Yield than CK ’ '
Tl 7.85 1818.00 151.71 a A
T2 7.36 1702.95 135.79 a
T3 3.12 722.25 — b
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