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Effects of differernt cultivation modes on soil moisture and

yield during the barley growth period

FANG Yan-jie!, XU Yin-ping®
(1. Dryland Agriculture Institute , Gansu Academy of Agricultural Sciences , Lanzhou, Gansu 730070, China;
2. Institute of Economic crops and Beer Materials , Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: Through the field experiments, analyzed the effects of three cultivation modes as film-mulched soil holes

cultivation, ridge furrow and conventional strip drill on the dynamics change of soil moisture, yield and water use efficien-

cy of barley. The results showed that the treatment of film-mulched soil holes cultivation was very useful to the barley ear-

ly seedling and vegetative growth. But the ridge furrow irrigation cultivation was useful to promote the barley reproductive

growth. The yield of film-mulched soil holes cultivation treatment was increased 10.9% and 15.31% , respectively,

compared with the ridge furrow and conventional strip drill trseatment, also the WUE was heightened 10.69% and

11.09% , respectively. It explained that the soil moisture application can be increased by the film-mulched soil holes

cultivation treatment and increased the yield and WUE.

Keywords: barley; film-mulched soil holes cultivation; ridge furrow irrigation; water use efficiency( WUE) ; yield
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J7EEINAE AN RIS 0 22 A 7 W8] 33K 73 B R R 191

WFFEIL 2], IR o T DA dk i P2 3Kk
AR AR BRI M1 g 50200

SR A TR AR N BV RE R WA BE
FE AR T K, 32 i WUE ™ B 5 A0l 87 32
AN =20 Fpop B 5 (X ELAT ) R A4 I A i
R R o B H RTRF IR AR FRAE R s
PR EE R BRSBTS L, Xk HE 7= LR 4 F
FEM T T/INA W R A3 LB L/
G A7 Y ) 2 P ARl 5 DX AR 4
B R (LAT ey AR 4z sk ) 284 14 HE A BT
VEAIEARIALOR I BT 5T o, T 58+ 3K 73
B2 Bh A, RGEWTFEA R A T B BORZ AR L
HOK MR, LUYIRE— 20 WY o 0 58 35 A TR R B
BORBIIGHLBE, O R ZE 4R 7Rk 2B 1 Tk
BRI R AR

1 BPRS

1.1 RISt
I T 2013 4E7E H 4 ms T 28 F 4 K 2 ik
B AT AL T H R PR AR, JE KR T

BAEMRKX ., FHHEHK 1766 m, H BEH 2 360 ~
2920 h, T 6.5°C, LR 135 ~ 150 d. Z4E
FYIRERT & 210 mm, FF28 & & 2 019 mm, i B Y
SR EAY X o a5 - N - BRZ (0 ~
20 em) FIEAHLE 25.1 g-kg™ ', BIA#A 83 mgkg ™!,
B 10,8 mg- kg™ !, B 192 mg - kg™, pH
8.42, TIEAE T 1.36 grem ™3, KESAFWIFE
N 54.8 mm,
1.2 R EFR

AR 3 FPAS [ Rk B A AL B < 2B VA B AR
By AR R P ESARERE (LR D, R
FHREHLIX 41D, R0 BE 3 YA . B i Ao H
M4 5 375 A5 A0 PR 300 kg hm 2, 4% 4k BR S AR
AHIA (46 N 150 kg*hm ™2, P,05 150 kg*hm ™) A
HUIE (3£3%)60 m® - hm =2, AFFFT— K PEEA , £ & 1
ANBAE, /NXTHFR 24 m? (6 mx 4 m), KT 2013
3 H 18 H ANTHERN, A dF B ROKBEHEMIIK, 5
H 7 HPSE—K(22.5 mm),6 A 25 H B K (18
mm) . 7 H 22 H43/INK T W], 4 /N BRE
Ji A =

®1OAKsE
Table 1  Experiment treatments
(19=2 4k 1 eftr s
Code Treatments Mode of operation
- R ST NFIZA  FERIREE 5 om, B/NX R 18 47, ATHE 22 om

Conventional strip drill

Artificial strip planting, planting depth 5 c¢m, planting 18 rows in each plot, 22 c¢m row spacing.

2858 50 em, 2815 15 em, 2210 UTE VTR YE 20 emo AT 5545 , /NXFH 6 28 18 17, /MTHE A 17 em, K

Ridge width 50 cm, ridge height 15 cm, ridge type U shape, furrpw top wide 20 em. Artificial planting, planting

6 ridges and 18 rows in each plot, 17 ¢cm small row spacing, 36 cm big row spacing.

KHEIE 0.008 ~ 0.010 mm M8 F& 120 cm (B 4T B 55 o FEMIE FI5I8E 1.0~ 1.5 cem 047 1

™ BRI R By ATHE R 36 em
Ridge furrow irrigation
EN U RWAC

T3 Film-mulched soil

holes cultivation

NTIE SERIREE 5 cm, B/ FIE 18 47, 478E 22 em, 7B 12 cm, 57 CHE 16 KL
Adopted film cover land with film width 1.2 m, thickness 0.008 ~ 0.010 mm. Evenly coated 1.0 ~ 1.5 cm fine
clay soil on the film. Manual dibbling and planting depth 5 em, planting 18 rowsin each plot, 22 ¢m row spacing,

12 em hole spacing, 16 grainsin each hole.

1.3 MEmMBRFE
1.3.1 3g4kFehmle  IERET 1 d, 02 3w
KR KA IRITE I 35015 30 E ) A
WE PR HA SRR — KA, Wk JE 1 d o
D1 ME /N RZZHER 0 ~ 100 em FHEF K
H,% 0~ 10,10 ~ 20,20 ~ 40, 40 ~ 60,60 ~ 80, 80 ~
100 cm 432 , D 77 vk Rt TR E 7 o
1.3.2 X3 RHFR#E(WUE)H

WUE = Y/[1+P - (W, - W,)]
K, WUE 2l 8K FURZCE (kg » hm™ - mm™") ,
Y AEY = (kg » hm™2) , 1 AHEK S (mm), P A
B WIREK A (mm) , W, YR G 1385 7K & (mm),

W, AT 5 /K i (mm) o
1.3.3  Z2egmE i/ NXOR fE Bk, By
DA DR/ R /N o/ U s 8
1.4 HIEEERSW

Bt Ab PR LA A 53 BT R A Excel Fi1 DPS(8.5)
BT A

2 GRG0

2.1 AEHEEXTRETEASHHETL
2.1.1 #%37(3 A 18 B)0~ 100 cm £ B L3E K54
= AT IS K E (K 1) FRM T AL PEAE 0 ~ 100
em ANFElLELEARKSER, FAFH O~ 100 cm T
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BEAR oy A IEAKL, S S “STIE, T A
FEIE L+ 2 (522 70 em L 1), {8 20 ~ 60 em +-
JZ 3 S KRR, 1 0 ~ 20 em F1 60 ~ 100 em 133
FOK AR AR . AbHEE] 0 ~ 20 em )2 ZBAE I
FIPAE S5 A0 10 - 398 5 K B AR — B, 1T 4 7
AP S K B EGE AR T REMRZ. 20
~40 em T JZE IS K &R SRR AL B A, OF HL
AEFRE] 22 AR . 40 ~ 60 em 12 HIE S KR FE
5 0~20 em —5, 60~ 100 ecm )2 T3 &K E
ZEAEVRMEAL PR b v AR S50 RN A B UG b 2
T4 JE R AT 2R R AL B A — B

5K /%
Soil moisture content

5.0 10.0 15.0 20.0 25.0

0 T T T |
g 20
2]
=
j=1
2 40
3
w2
=60
®
H 8ot

100 % =T ——T2 —A—T3

B 1 FRELEEF 0~ 100 om THEEKE
Fig.1  Soil moisture content in 0 ~ 100 ¢cm depth before

sowing for different treatments

2.1.2 H%H(4 A 12 8)0~100 cm £ & 3K S
4% 2 M0~ 100 em T3EK & RSG5 R %
W, B RS R 2 i T, N TRl B
T 0~ 100 em 2R £ KGRI AR —
o AL THIA) 2B AR VA HEFN P 2540 T K S R
AR, A B R R FIRT A4 W] 5, W] R T4
JEE R R G 25 A T A b I S 4R T T R B
Hp kR sOr A F T 5% )2 R arakfe,
HAFF 50K 73 1 R 55,0 ~ 40 em 12+
e K W TR R BRI AL B, 2
FAES T ,0 ~ 10 em, 10 ~ 20 em, 20 ~ 40 cm 43
R AL 3 A 33 KR TR S A N 2BV E A 3 2
FHE(P<0.05), ZBAEE AN 585K G ng &
FPAEASR AR EEZEF(P<0.05), HT O~
40 em + 2 FEFRAERAE K 2 KA K BT R 1K
g1 IR 2 AR W] 4 R R B R A R T K
BT R i B4 st i . AR BRIA] 40 ~ 60 cm 12
FHEE KRN W > BRI > TAER
# (H7E 60 em £ 2 LU, 4585 /KB 0 AR R P AR 4%
> BAEINE > 2 GE. JLHE 80 ~ 100 em 1 )2

I K R AR AL I I TP SRR N 2R A
THHEAL B, 3 32 22 fy T A [R] A B X b e 3R
BERAMA T K 50 B EE B 0 IS K 3K I N 1k #2
o

LK %

Soil moisture content

5.0 10.0 15.0 20.0 25.0
0 T T T )

[ b e}
[} (=] (=1
T T

1+ F J£ Soil depth/cm

o«
[}
T

——TI —a—T2 ——T3

100 -

B2 ARESEHEH O~ 100 cm TEEKE
Fig.2  Soil moisture content in 0 ~ 100 cm depth at seedling

stage for different treatments

2.1.3 H¥H(5 A20 H)0~100 em £ B L3RS
A% K3 Bry 2K H 20 H)O ~ 100 em
K TR E AR O, v AR A5 A HE 0 ~
100 em =2 48 F /K B 1l AR L0 A4 w0 T
PO, ATREE B T4 1 IRBEK (S H 7 H)Hi/NT Ak
HEAFRZR LK SN ES . TR iE
FERR KRN ,0 ~ 10 em )2 + 5 &K B2 IR
S PR, TAESAR IR Z , ARV E B 3 X
ZRRER EE R TR B R, R R
FIHbTH 78 2 1 22 S AR B o AR BEIE] 10 ~ 20 em
)2 IS KRR S > BRI > TAE
A% AP 2 AR, I H R MR R £ 25
T2 135, 855K S R 5 R AR R X%
IKAFEI £ DA 52, 20 ~ 40 em + )2 HIES KR
Ab PR ] Ee A — 3K, (HAE 40 ~ 100 em, ZZ1EVAHEAL 3 1
oK E TR AR PR AR R, v e S
ZENERVEARR R 2BV BN A G o

2.1.4 #EXH(T A6 H)0~100 cm £ B LIEAK S
A% 4 TESR 2 kK (6 H 25 H) G
I 0~ 100 em AS[A]Z UK 4385 7K AL B TR] 22 57 L
B I, ZEAEVR HE T S5 4 Ak 2122 Ak i 5 A A
oL, AN F AR AL B . AbEEE] 0~ 10 em H)2+
B KRB R > ZBIEBRE > FAEAHR,
AR A 3 A B 5 K g i v 2% F1 3.35%
ELJZ20 em ZF, ZBVEIATEAL PR+ 3B &K 215
T AR AR S 7 A0 R, 784316 HH 284 760 FE A%
FEAS AT LB B B8 IV 2K 5 20 em DAR £ HESK
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Soil moisture content
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fg
w2
60 |
i3
80t
100 - -T2 ——T3

3 AREAIEKRTHE 0~ 100 cm TEESKE

Fig.3  Soil moisture content in 0 ~ 100 cm depth at
elongating stage for different treatments
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Soil moisture content
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Fig.4  Soil moisture content in 0 ~ 100 cm depth at filling

stage for different treatments

2.1.5 J&3E(7T A 22 8)0~100 em £ & 3K S
22 XOKRIE 0 ~ 100cm i}gj:ig%ﬂ(ﬁ'/\ﬁ
S)HEAT LB AT AR, B TR EZWOR G IEE IR T
I, I R #AEFHFEK, THF‘{J@}%& Ak
HRA W RS KR A, WK S 45 Ak B[R]
JRR S K ARG A AR, AbBEE 0 ~ 40
em £5 )2 R HES KR R A LI E > F1E KR
> ZBVEINTE AE )2 40 em 2, 2B UGB - &
A0 T A3 K o B - R B Y 0w AR R
MZEVEVEHERL PRI AR B2, IF HAE 60 em ZJ5 T4 &
K 2B T TR A 3 T A B A A SR b
2.2 EH£EEH0~40 cm TEASFHETL

H &6 Al TEREZ AT AN, &AL HE 0 ~ 40 em
2 K R B T ) HE AR bR AR — 3

iﬁiﬁﬁj@kﬁ%‘:ﬁﬂﬁ ) B 2B DI, 32 HEK R

T 7% 55 R 2R s R, 38 5 7K B R [ ) 4
J_Eﬂc%wz?ﬁ“mtf}o 165 H 20 H (GRT7)
7 H 6 B ERIA) T B /N 0, 322 0 1
FE HT AU AKTE B o FE SR 1 T AR, Ak B ] 4
JESHEALBE O ~ 40 em )2 H V-2 &K 83 i
o, UHAE R (4 A 12 H) 2GR B A+
-8 K & W TR SRR A BRI RE AL B
FEVA B 7 AR 2R, 30 0 10 BH 42 J5E 70 bk 1
BB PRK RO AR L 2 . PRLE, W A4S 4 T
TR R TE K22 28 BRI AR e 4R ks 5 1 48K 43
i AR R R R 2 B SR, AR AR
A, oA B R AR R 25 ST A B AR,
WA R 1T, 2B 1 V) B o B A X LA 110 28 3 AR A%
N5 T K PR STTE, 0 ~ 40 em )2 T4
SRS K R T AR R PR SRR AL B, R,
Al LIAS 2BV AR R AT DU R R A F R
O REE ) & i N A - e o N

K =%

Soil moisture content
5.0 10.0 15.0 20.0

20

401

60 -

4+ K ¥ Soil depth/cm

80

100t ——TI1 —a—T2 ——T3

5 AEEKIRG 0~ 100 cm TESKE
Fig.5 Soil moisture content in O ~ 100 c¢m depth after

harvest for different treatments
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Fig.6 The average soil water content in 0 ~ 40 cm

depth for whole growth period
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TR A WFF

:33%

WA IAET T . B3R 2 ATAL AR A
PR, A CRR AR B I 4 57 i i = 758 693.2 ket
hm ™2 PAEZARR IR Z, 775 7 838.6 kg-hm ™2, B4k
THERAR N 7 539.2 kg-hm ™2, E/HEAL B2 5
HAWAL IR 5 10.9% A115.31% . AR 53 Ak
PRATIBVEVANETS 3.82% o 407 223 M, A R A) C i
FEM2EF(P<0.05) W LAAS H 4 i Rk Ab B EE
‘EACFERT LA G 2 R e A 10.9% F115.32% , 1 224

TRV A F A VA S5 A A HR = 1K WUE 631
MR AB AL PRI R A 17.22 kg mm ™! hm 2, Hk
Fy BNV EAL P 15.38 kg mm ™' - hm =2, 1M1 A 454
AP 5 BV A O 15.31 kgemm ™' - hm ™2,
SRR BB 0l Y 10.69% F1 11.09% , 22
S 5 BRI, AR R AR B AR o T
B, RN T REzE k(RIS 2, 1
Y &R S TR RIHRCR

%2 REAEKSFERE

Table 2 The water use efficiency for different treatments

AT 1 m 1 G 1 m Weok i MK FeoKiE S i R &S
Kb HErK & HEI K & * . - Irrigation Water Grain Water use
. . . . Rainfall . . . ..
Treatment Soil water storage in 0 ~ Soil water storage in 0 ~ / quantity consumption yield efficiency
100 cm before sowing/mm 100 cm after harvest/mm m /m’ /mm /(kghm~2) /(kg*mm™'+hm~2)
Tl 208.82 175.11 54.8 270 511.93 7838.64 15.31
T2 213.02 196.32 54.8 270 489.99 7539.184 15.38
T3 216.66 184.08 54.8 270 504.76 8693.233 17.22
3 W B B0~ 40 cm Hy A 5E 7K i 53 i1 L i 40 R b R
» b TN
AbFEE 17.76% ~23.41% F1 7.04% ~ 8.15% ,40 ~
3.1 AEHBEEXHKS DA 120 em f14) 358 55 7K 5 2331 H 8 b 0 3 158 B o 4 2

R T TR 7K AR Ml B A DR 1) B ) R 4 o
KEIRIFI R CATE RN K3 e
RGO o R 25 A e B AR AR H AR
FIHIZEE TR KRR B B, PR Ji 3 A ) i3 42
WK P B G AR & e B3 h SR AR ORI A, 32
VKRR . W98 3 B ZE VR YR 3 vT LA 50
em TREY L2 P BHE AL SR Z 0K 15 mm 2 5
B A e v T R XX /INEE B F ST A5 4
A BT 0 ~ 120 em 48 5 7K 543 51 Hb 5 b 1 b
M7 w5 Ab P 8. 60% ~ 21. 14% F1 7. 19% ~
16.72% o RATHALLG 2 1 4b 38 0 ~ 40 em 19+
BT K 0 301 L 58 M R b A S A P R 17.76 % ~
23.41%F17.04% ~8.15% ;40 ~ 120 em [ +3E 5K
0 ) b b RN b 7 S5 AL BRAIC 10.49% ~ 14.65%
F12.90% ~6.03% . AMFFELE LI, Faj M
FEALFE 0 ~ 20 em +HE5 7K & B B = T 224 70 HE A
AR SRR AL I, AR R R SR T A R K A3 o
I T AR R R A E T 0~ 40 em )2 1
e K B = T R EVE R SRR b 3, B AE
0~10 cm, 10 ~ 20 cm,20 ~ 40 cm 4> JI5 7RG b 34+ 358
TKERHEEWGEHEERBE(P<0.05), HHZ
JZEBM R0 )Z, 3 W] 4 B R R A R
TR ) R B S R

2 2R IR RN LG 2R 14

£10.49% ~ 14.65% F1 2.90% ~ 6.03% >, ik
OISR HRHERT 0 ~ 40 om 9 L3ER T, 2B 4E 5
EXHOKD ERER AR, AUFTRERW, REZHT
HHH T2 b A 55 0 R OK B0, 0 ~ 10 em 12 )2 13
K R AR R A B AR YT T A
AhEE 3 G R 2 S A SR R B TR T
PR, i B 2 R R N M T 7 R 1 25 S A KR AT
o 7E 40 ~ 100 em 1)2 , ZEAE I HE AL 38 398 5 K
Py T AR R AEAE 545 A0 B, VT RE 5 2B 4R 1
R VRN A o WESKIHALFE] 0 ~ 10 em
+ )7 I K A R R AL B A3 BB AR HE R T
VESZA®E 2% 1 3.35% . #E+)Z 20 em Z K, Z21E
VA HE A 8 K R Y R A TR BT A4 A
B, 705316 B 2B 1R VA AR 15 A X RT DA 3 i ok 32
ARG S KE, L KER BT EES 4 TX
X3, 2BV VR E R A R TR K3 e A A K

FERFZ T LA, 2L 0 ~ 40 em L2
TV KR Ry f i, JUHAE R EE I A iR
TABAL B -2 5K R B R T 2R E IV A
FABAOEL, B, AT LA A RO AR R A U R S
TR Z R, R E SR A KU & i 35
KAy o AHFEIRAT G, B T2 VE I AR B R A 1Y
BV HAERONE ,0 ~ 40 em +)2 HIEEH & KR E T
S TARFIEAE &G AL P, R, BT DAAS Y 284
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VARSI T DU M R A B 5 A 8K o, 42
PERFEA K
3.2 AEFHEEXW=ER WUE

AT FET] VE LRI IX R /NFE KA 284k
THEBSTEAVERSF 4% ~ 10% , 157K 23% ~ 36% %) {H
JE Vories E D 251005 BAE IR A1 T KRG O R BT
VR i B B EVANE . R 1V Z W oe 2B, 4
TR AR K T LA 25 0 0 7 o, R Ak s - K 4y
FIFCRIE S 19.9% ~ 42.6% 257 | KEF5E 45
T, PR AL PR i B =5 8 693.2 kgehm 2,
VESABIRZ , ZBAVETRHE e fIG, A B B A 3533 s
10.9% T 15.31% o i ZEAE VA VE AL J A | FP- A 2%
B PR m I, ST AR S AT 2R AR T
HE— 2 [ RIF g4 102415200 WUE Fe BN 4257k b
PR 17.22 kgemm ™'~ hm =2, Hk A ZBVE VAV AL
B TPAVE SRR A B 2B VR 1 Ab PRIEAR T, A i
TAB AL PR 4y ) 10.69% F1 11.09% , 2 5+
IR 0D B W % T ST A 7 SRt = Ry
iR T e KRR VN T R R R R m T RE L
BRI A K S W T e 3RS T WUE,
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