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Abstract: [ Objective | The effects of plastic film mulching and hole sowing rate on soil water and soil salt
distribution of spring wheat under hole sowing were studied in Hetao Plain, in order to provide scientific

guidance for reducing soil salinization, improving soil water use efficiency, realizing precision sowing and
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promoting plastic film spring wheat production. [ Methods] Spring wheat in open field with different hole
sowing rate (8, 10, 12, 14 and 16 seeds, respectively) was taken as control, to monitor the effect of spring
wheat with film mulching on soil moisture, soil salt distribution and the yields of wheat. [Results] The soil
moisture in both film mulched fields and open fields decreased with the increase of hole sowing rate, and the
difference of soil moisture among different hole sowing rate from sowing to filling period increased with the
growth of spring wheat. Under the same how sowing rate, the soil moisture in film mulched fields were
higher than those in open fields before the booting period, while it was lower after flowering period. Soil
water consumption of spring wheat with film mulching were slightly higher than those in open fields in the
whole growing season. The soil salt in both open fields and film mulched fields decreased with the increase of
hole sowing rate, however, there was no significant difference among different hole sowing rates. Soil salt in
0—30 cm soil layer in film mulched fields was significantly lower than those in open fields, but the soil salt
below 30 cm soil layer was basically the same as those in open fields under the same hole sowing rate. The
soil water use efficiency in both open fields and film mulched fields increased with the increase of hole sowing
rate. The yields, water use efficiency and water output rate of spring wheat with film mulching were higher
while the thousand grain weight and economic coefficient were lower than those in the open fields under the
same hole sowing rate. The yield and water output rate in open fields were the highest with a hole sowing
rate by 14 seeds, while the yield in film mulched fields was the highest with a hole sowing rate by 12 seeds,
and the water output rate was the highest with a hole sowing rate by 10 seeds. [Conclusion] Film mulching
can reduce soil salt in 0—30 cm soil layer and improve soil water use efficiency. The suitable hole sowing rate
of spring wheat with film mulching should be 70% to 84% of the local conventional open field strip sowing
rate, i. e. 10 to 12 seeds per hole sowing in salinized soil in Hetao Plain.

Keywords: film mulch; spring wheat; sowing rate; soil moisture; soil salt
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18.07% 1 18. 09% , ¥ ik Mt 1B 3 22 5 (p<C0. 01);
30—100 cm 43 HFEAE T 1. 68%.1. 06%, 1. 51%.,
LS1M 1. 77% 30 8 3 22 5 50—100 cm + 245
WA T 5.79%.5.82%,5. 66 % .5. 62% Fl 5. 84 % ,
Ik 25 (p<<0.05) (£ 3),
2.4 AELEBERENEFENEME

i RREA 5 5 R Ml R Y B R R B R B
80 i K L b R A 55 X 8, 10 KL A 12 R0k G
T (p<<0. 01 HXF I 8 4 . MBS 35 15 8 3t /% 1Y
R AU RL e e EORL R /N RO S 2 N Y
Wi 7 A7 A 1 T R AR AR AR 3 25 R (p<<0. 05),
b R AT 26 M B T (p<<0. 01) X 7 2 dh . 5% Ml
T B0 B DL 8 R A AR 7R 14 K Y B
i RS 55 00 DL R 16 R SR AR, oXRE 12 R0 fie e
AH TR 7 N b RS 55 0 A /N 22 R R ™ iR B 3
F(p=<C0. 01) Hoxh py 5 M . b I 7 5 5 58 Hb /R 9 48
T ZR B0 B AR i A 1S I AR b RSB T 0 TR EE
e d AR T (p<C0. 01) Ho X i 2% Ml 5 Hb 7 55 7 #% 8.
10 KL FN 12 RL 0 22 5% R0 AT (p<<0. 05) H X} A
g, 14 BLFT 16 KL A B0 A% W 3 AR T (p<<0. 01) HXF
R HL (R 4,
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RI MEESNEHRANEIARERKATRALIENEHIERSEE

o B RIARER () P 80 (g kg™ )
. il N RHEH M AN Wtk
=30 30—100 0—100  0—30 %0—lo0 0100 030 30—100 0—100  0=30 30—lo0 0100 030 30—100 0—100  0=30 30—100 0—loo

8 0.821*  L.735%  L.461* 1.260%* ™ 1.695% 1.965"" L.431** % L1632t LO7T2*T 1333ttt L34t Lo4drr 1289ttt L4l 1536 L.251%F ¢ L6l 1,503
it 10 0.821%  L735%  L461*  L.244%** 1682% 1551 1.390%7 % L6ITt L9t 13250t 7 L62Tt 1937t L27T7MTOL63S L528T L241tT T L6odr 1,495
0.821*  L735%  L461* 1.225%* ¢ 669 1536 L.3B4*t L6l Lo45 L32ltt o L622t 1.os2t L271tt vt L62gt Lol 12320t 1593 1485t
1% 14 0.821*  L735%  L.4G1* L.212** % L662® 1527 1378 L609* L.5d0**  L.316%" % L619* 1528 1.267** % 1.622% 1.516*" 1.223*" % 1.586a 1.477%”
16 0.821*  L735%  L.461* 1.206** * L657* 1522 L.3T2*" " L606* 1.535"" L33t L6ITt 1.526°* 1.266°" * 1.616* 1.511°" 1.216%" ™ L.381* 1.472*"

§ 0.824*  L73*  L.461* 1014 L632* L6 1.102*  1.620% 1464 1068  1.606% 1.445%  L.od0*  L6I3* L4dl* 1023 LGt 1416
10 0.824* L7384 L461" 0,996 1624 L.436" 1079 1609 L.450*  L.062*  1.596 1.436*  1.027* 1608 L.433" Lol L1978 1.408°
0.824*  L73*  L461* 0971 L615* L1422 L0o4  L602* 1.438* 1049t L1590% 1.428"  L019*  L600% L.426* 1009 1.569% 1.401*
140824 173 L461% 0,967 L604® 1413 1048 L598% 1433 L037* L&t L420® L0l L595% 1420 L.o02  1.562% 1394
16 0.824*  L73*  L461* 0.964" L399 L409*  Loddr  LA97T L3It 1032t LTt L1t Lo0lo*  LO87t L4l4 0,996 1553 1.386°

B RE SR =

R4 MEBSSEHMNBRRANBENENETE

KPR

R ROCEMEC MK/ THLE/

X /O O o AR RZNERC BRI o M XA ¢ B R
' ) @/H) (@70 (kgem D)
8 10. 24¢ 9. 40° 16. 2° 1.3° 32. 46° 1.352° 13. 843¢ 0.545¢ 41,65 * 0,472
i 10 11.41¢ 9.19% 15. 9% 1. 2% 31.12% 1,287 14. 680" 0.579" 41.36™* " 0,459
f:% 12 12.21° 9. 11 15. 5% 1.1% 29, 79 1.211° 14. 788" 0.583" 40, 65™* * 0., 456"
% 14 13.89° 8.92% 15. 2" 1.0° 28.51° 1.157" 16.072° 0. 633" 40,58 "0, 444b"
16 14. 98* 8.78¢ 14. 6¢ 1.0¢ 25.92¢ 1. 040¢ 15,577  0.614® 40,12 0.432¢" "
8 12,724 10.98*  18.2° 1.7 43.43%* 1.680%° * 21.365% % 0,842 " 38.68° 0.452°
Hi 10 13,46 " 10,84 17.8%* 1.6 42,74 1,609 21,654 * 0.853" 1 37.65% 0.441°
% 12 14,11 % 10.54% " 17.6% > 1.5%" 41,61 1.543%" % 21,765 " 0.858*" " 37.08"™ 0. 435
2% 14 14,57 10.42%7 % 17,5% % 1.5ber 38,890 71,4237 % 20,734 ¢ 0,817 ¢ 36,59 0.412"
16 15. 38¢ 100365 17.3% 1.4 36,3857 1.304°% 7 20.052°"F 0.790°" * 35, 84¢ 0.394¢
2.5 AEALEXNTEKASFIALERNZIN 5 8 Ml 14 7K 3 R Ak e 3 I R 0 1S i 2

o R 58 5 B M R 1 S ORI B Y I BT AR — R B R 22 S (p<C0. 05) , M IR AT 5 A B
K i 22 (R RE CRE B R B g AR AE B E R B T (p<70. 01) U N ER /% . B T B9 K
(p=<20.05) it AT 3 19 S 25 0 T (p<<0. O5) HXF R 707" Hh R RLOCHE 14 KL A 5 iy » 8 R A i 1K 5 3t 41 ot
H(FE 5. LA % 10 KLY B e » LU 12 47, 16 ALY fefi . 3

Mo R 5 5 B M O RE B FE K R B BE R R R R A OK 20 R AR R R T (p<<0. 01) H X
TG0, B G A s TR N ER MR N ER M.

x5 FEMEEXHKSFBIEE

A RokiE/ MUK/ RABSUGREE RkE/  EPaE/ R/ KRR/ KAy R/

X CRi/70) mm mm  FHIEFKEEME/mm mm (kg +hm %) (kg+hm ?) (kg+*mm '+hm *) (kg*mm '+ hm *)
8 65.7 360 103. 08¢ 528. 78" 11 554.5 5 454.5 21. 85¢ 10. 32¢
[ 10 65.7 360 106. 36" 532.06" 12 604. 3 5787.9 23.69" 10. 88"
g% 12 65.7 360 111.85* 537.55" 12781.6 5 830.4 23.78" 10. 85"
% 14 65.7 360 113.70* 539. 40" 13 689.5 6 334.0 25. 38" 11.74%
16 65.7 360 116. 30° 542, 00" 14 171.8 6 135.4 26.15° 11.32¢
8 65.7 360 114.97¢" 540.67* 18%26. 2 8'19. 4 34, 45° ¢ 15.57%%
Hh 10 65.7 360 117. 83" 543. 53" 19 349.7 8 532.9 35, 60™" 15.70*" "
% 12 65.7 360 123. 99~ 549. 69* 19 718.5 8 575.4 35, 87 * 15.60*" "
= 14 65.7 360 125.08*" 550. 78" 19 832.0 8171.1 36, 01%" * 14, 8470+~
16 65.7 360 125. 88" 551, 58* 20 051.9 7901.6 36, 35" " 14,33 "
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3 W

TS DX K R D o b R K 0
M FEFE K AR K R R A S AR G . D
S 20 R 2 TR B A /N o I T AL A L i R 5
TR BRI R R . R SRR T -
HEK 43 28 R0 b T A K 4 T RE L DAL T 2 A
T M B B i R K R TR M. R S
Fo /N2 HE AP AR K B B S5 B A R
B R T M 25 K55 L Ay T M B 2 A B X 2K
B2 TR AR R PR T A S 1 K T
R R KRR, AR R AR A B O K
TEEROBR L 6 DDA L e b 25 5 R b
78 14 - S K A2 R 0 08 T AT

0 B P R RE R % M R K A B A — B
R 25 55 02 M % 1 b R 4 S b MK 4 ZE
BEYIAR 011 e ) 2 e A /N 2 (1 T o
6. A KR M2 R R AL R K E L K R 3k
BV R R T 1 R R I R R R
AR T R [ ER AR O S DT T 4k
G 1] RS S B T L B b AT AR K 9 ) M
W 2 B J5 T ALK BRSE ] b 35, AT AR o 3 2 e 4k 4y
R JE S 8 . B A — G B BEER AR T e e
%% 0—30 cm 12 FHEER MR TR M. JCHE UK.
BT 2R T AR /N 2 R B R b A R
A A e R R R L DR 030 om + 2 + HEER 4
Wi 7 Aok ) 389 0 T R AU . 5 I 55 0 S
EENEE E A EIR e & s NN CIE
f RS AR AR ELR, B ENE/NEE
5 SR 7 R T A R e TR R O
(97 36 B 25 S /N R TE I 0% S L xR 2 4K
Gy K RSy A B AN R S R O e A
SN HTE =L

TS X M AL S RN A K
PRI % b ) 2 00T 30 I 2 56 i 35 T R Mk LB
ERAEIREET O AN A Y BE L BE R RS Ak B/
A LR AL T R 00 - R B0 PR T e BT 2 (1 B
S Z K BRSO
TET 25 1 P R K T O SR B 5 B i S R
— 0, TR S 2 BE DR B £ B O B
200 FEK FEAR K S BUE KOS ) 3k 4y R 4
FeorE Z 1 R A B R R BRSO
A2/ NERE £ TR A . 7O i R B R
B2 K I K Ay FR A B B
R TR B . A T 7O e N 4K 4

R AR 2 B AR S 0 K | R SR O
AR SE M /NRE B IE B A TR T 2/ R g 2
/N 7 B T AR R K L R BT Tk A 4 )
A G AN TR R o o s R X D N 2 RORE
B 22 ok EE R L EL B A7 T AR R R A L DR R
JRE R LR 14 R0 ™ B d i - LU 16 7 T b i
AL LASCHRE 12 K07 d fig i » HR O 10 KL, M
AP T AL AR R DA T 7 A o A A 15
AT RAIUS g 7 I 4 K o R R A A K
R

4w

(1) MR8 7S 5 5 5% b B 1 1 38 I oK it B 7%
AR RS A —E R, 2200, M
7 56 1) A MY K v T L N 8 b 7 4 S TG
T N M. H RS A T SR M Y 48 AR ) B
o R P B0 A (AR TG 2 S R 6 A
FREART 030 em £ 2 £ HEEL 4 (H X} 30100 cm
TR LSS TR E W,

(2) HiB5S7 56 /N 22 DA I 12 R0 7 i de v s
YA 10 K5 558 R LR 14 R0 B okl 16
W MR 55 5 R M I 14 K A R AR B R
et 14 180T RGO K 43 R o RE LR 14 KL
(v M7 26 DA% 10 R . M %
/N KGRI RN K 43 7 R g T
V7 5% HiL o 22 28 H5ORN TR 2 D) IG T L R

(3) 7 2 °F- Jit M 5 /N 22 X Rl 10 & 12
KL, BV A 2 Ml R b LSRR Y 7000 & 8400, Hb i
T w5 AR /INFE A KR U ik K e A

[ 2 % xx m ]
(1] B Bk, o7 A, 45, 2% w08 55 55 1 7 26 X 52 ol
RS A 2 L], Ak TR 24 ,2002,18(6) : 71-73.
(2] FE&f M nl. AT K&, %, b 7 55 5 5% AT R 28 0 ) &
X ks s )], &l TR A%, 2012, 28
(15) :52-59.

[3] kAR AT/NJe. B i, . 3000 Hh 5 78 o5 X + 360K 4y &
TR A L] 4l TR %4 ,2010,26(6) : 14-19.

(4] Abakd, A bd 2. T KM B 55 09 H RS i [ ], + 5
i X AV AF5Y . 2007 ,25(5) :56-59.

(5] ARARUR. (b B, T, &5 Vb dsh 7 RS b A AL 2 Uk 2R A st
MEEAERKT] £l TR 24 ,2014,30(5) : 82-90.

(6] ekl . FFHI5. ATl . H IR T 26 X A4 18 4 7= 8 10 52 i
L) gl TR 2% 4R ,2008,24(11) : 172-175.

[7] el BAm, HER. . THEXA THEE RN
KR RN LT ], o Rl B2, 2005, 38 (10) £ 2069-
2075.
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