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Effects of Different Ratios of Furrow to Ridge Under Ridge Film Mulching and
Furrow Seeding on Water Use and Yield of Spring Corn

LIU Zhi', XIAO Jibing', CUI Lihua®
(1. Institute of Soil and Water Conservation of Liaoning , Chaoyang,

Liaoning 122000, China; 2. Chaoyang Teachers College , Chaoyang, Liaoning 122000, China)

Abstract: The purpose of this study was to make full use of the limited natural rainfall, improve water use
efficiency in dry farming area and promote high and stable yield of spring corn. The experiment was designed
as three strip shapes which were 60 cm : 60 cm, 60 cm : 45 cm and 60 cm ¢ 30 cm, respectively, to study the
impacts of different strip shapes on spring corn yield and soil water while conventional farming was set as CK
during the period from 2008 to 2009. The results showed that soil water storage of different strip shapes
increased compared separately to CK during growth period of corn. The output differences of spring cron
were obvious because of the differences of rainfall and rainfall distribution during the period from 2008 to
2009. But the trend of increasing production of different stripshapes was same and the yield of different strip
shapes increased by 9. 85% ~ 14. 52% and 24. 88% ~ 27. 20% . respectively, and water use efficiency
increased by 12.57%~14.75% and 7. 42% ~18. 03% , respectively, compared to CK through two years field
experiments. By regression analysis, the optimum ratio of furrow to ridge for spring corn was about 60 cm :
40. 5 cm, which made the theory corn production highest. This technology could improve water use efficiency
and yield compared to CK in the semi-arid areas.
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1.1 {EXHER

I T 20082009 ARFEIL T4 /K 1 PR EEOE 5T B
JNYE 3 L (R PHD 98 4T, 12 X Ml Ak 40°35°—42°20" N,
118°50"—121°20"E , J& 4t 165 K bl 1k 2 XU A 1XC L 1
FoW R ZER VPRI 715 CU AR H R
AF%2 2 800 h,10°C KL AR 3R 3 220C A,
ToFE ) 150 dL AR K ok 438, 9 mm, [ K AR
PRASAL R, ZE2 45 20 A AN 1, 70 % ~ 74 %% B K 4 b 7
6—8 A HWLIBWNE N KERE™E, EXES
BEKA ERNZE R R ER, LRAER £ i+
B A 1, - Tk R D L R ML B 1
Hegsd 1.30 g/em’ ,pH R 7. 82, MWL &k 11. 9
g/kg, RN 0.69 g/kg, HAA N 58 mg/kg ., WAL
iy 19. 2 mg/kg, A K 126 mg/kg.
1.2 RI&igit

ZIR AL 3 Py 2B H L, 1 98 60 em kg {H, 2
Ta 5 R 30,45,60 cm, ¥R 15 em 2247, LIMESE

T Jy %ot B, FH B 22 58 AN T A& 8 1l A 18] 43 A 19 74
FI2E 28 |- 78 56 M, i BTS2 B 0. 008 mm, 3% Rl 75 14 P
FEANANAE P AT ok . FEALIXZHHES .3 IRER . HEE
EALFR 10 171X 47K 10 m, HEHRAEY R & oK, 5
RERAE 24 5 25 AL SRR %% BE 2R 52 500 Bk /hm’ %
GEMREATIE 50 cm., g Ah H it A 1 AH [R] R AR Sk R —
B (375 kg/hm® . N 18% ., P, 0, 46 %) , ¥k 5 ) 11 368 it JR
# (375 kg/hm* \N 46 %0), Fp4F 4 H I rpa) i B i
5 HwIHERN .9 A ARk,
1.3 MEmMBSF*
1.3.1 x¥EakE MHBTENE.\ T2 EX
MAEAAFTEE M2 1 m,0-50 cm 1+ 2 HiEE
2y BRI 90 %0 22 A7 R UL AR AT AR S I 1 m
WK P ERFEKE, EEKRKEZAFTM
CHT I 30 30 A e S RN 0D I 0—60 em PR 14
KAy 4y 6 AR, 4 Bk 0—10, 10—20, 20—30,
30—40,40—50,50—60 cm,
1.3.2  EIEWKBRAKSH A E
W=hXpXb% X10 (O
K. W—F I KE (mm) s h—+ B HE

(cm);p—— HIEFE(g/em’) ;0% + K o i
AT
ET=P+AW (2)
WUE=Y/ET (3)

AP ET—AEW#E K & (mm) ; WUE——7K 43 Fl]
% [ kg/(mm « hm®) s P——AE 47 4= & # [8] % W &
(mm) ; Y—4% 78 28 G T FLUTE B3 0 B OK AF kL ™ i
(kg/hm*) s AW-—FEY) 3G HT AR 5 E R 1 m +
2 KB B A A (mm) . K A= F 8 A] R E 8
TR XMl ST T K S AR R PR b b 3R A U AN
MR KRN 4 R A AN T

1.3.3 EiHmE

EHIE IR = (AW 4 — AW ) /AW ¢ X 100 %

(4)
Ao AW-—FE K 1 J5 A€ B 3 £ 2 0 F K & 3 &
(mm),
13,4 % FF B RAFRL R BORE DU 7=, 7= 1 4

FRL S K 18% 3T,
1.4 HiE4E

* A Microsoft Excel 2003 #4745 11 & K& 4
K. DPS 8. 5 B AF 178 & i 22 M 5
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AN B, 2 I B G RN R T A AR
TR/ INBEE R A A B ) A W 4R o {0 I W 6 U A 40
A R0k - N RN REAE 20 87 AT LU b4 AR A X7 %
DXL ] 1 1

2.2 AREFEHERATHEMEHYR

A TR AE A U] PN R 28 39 400 05 A [R] s 28 ol S 7K ol
FERE RS SR AT T PO [ L 22 0
PRI RCR (R 1. 45 5R 3R] A AL TR (6 H 8
HOTE A IR [19) 6 A3 2% 3 155 B0 T & A ] 4k 2R SR 7R A4 31
JER LKA —E 19 22 5 ER [Rl AR PR 60 cm 3
PS8 e K 22 3 A B3 R K R B R I
W AR . 6 9 HERRI & 35 mm, — 3747 4F%
WA J5 » 2RV RS R4 L 60 om i I P F- 1+ HE oK
L0 IR e 25 e S 2, 3 bty B 2 i) e 8 K 25 S
AR BEE TR IRBERY I R 5 AN () Ak B - 5K 5y
BEE JE AR . K A B IR L2 B, 2B B30 op
3 FhAb BRI K AB BREE 22 /IR H] 60 cm, I X BREEK A
REE AT 40 em TR FEK B IR 28 A0 G /) L U 42
FRIBE RO WALy SOLI 301 ] £ S K 73 TR R

250 . 60 cm IR 0 SR A R I VR U [ A 80 22
B 2008 s N N .
g sl SIS TR A ) T 2R 5 MK 434
> 7E 60 cm 3 FBl P9 43 31 5 Y R RG 6. 71%6.5. 87%6.6. 13%
2 100 | o . . SN
oy Xt HEE Je 3 K i T AT 3. 85 %0, AT UL, 2B A A
50 %ﬂm l Lmﬂ WA —E N B K IGRRCR . 3 B A F AR &L 60 cm
0 : : . . . # 60 cm,60 cm : 45 em F1 60 cm : 30 em BN RHYG E K
5 6 7 8 9 \ .
A % BN 24, 02,16, 97,19, 15 mm, £ 35 3% 1 2 51 N
Bl EXREBSHEAARTNH 74.29% ,52. 47 % F1 59. 22 %,
£1 2009 ERAEALNERAMRELESKE
o TR K FHE
R T TS yoil =
0—10 cm 10—20 cm 20—40 cm 40—60 cm (0—60 cm)
60 cm: 60 em  6.85E1.12bA  9.2042.59aA  12.61+0.8%aA  9.71+3.27aA 10. 1140. 71aA
AT 60 cm: 45 em  7.8540.77abA  11.0441.03aA  11.172£1.73abA  12.46+4. 71aA 11.0340. 86aA
K5/ % 60 cm: 30 em 9.09+1.49aA  12.3443.52aA  10.18+1.16bA  8.68+4.12aA 9.86+0.69aA
CK 7.3640.59abA  9.4942.53aA  11.2340.73abA  9.39+3.50aA 9.6841.06aA
60 cm® 60 cm  19.8540.99aA  19.32+1.50aA  17.8442.02aA 13.05+3.37abA  16.8240. 93aA
WG 1 60 cm : 45 cm 19.4241.38aA  19.32+2.79aA  16.4841.59aA 14.86=+3.29aA 16.90+1. 99aA
KA/ % 60 cm 30 em  19.1442.83aA  20.2840.83aA  16.3540.55aA 11.92+3.94abA  15.9940.99aA
CK 19.7941.03aA  17.66+1.96aA 14.82+2.17aA  7.06=+1.56bA 13.534:0. 78bA
60 cm * 60 cm 13.00 10.12 5.23 3.34 6.71
+ kA 60 cm : 45 cm 11.57 8.28 5.31 2. 40 5.87
WE/% 60 cm ¢ 30 cm 10. 05 7.94 6.17 3.24 6.13
CK 12.43 8.17 3.59 —2.33 3.85
e NIVNCE ISP N E IPNCES SIPEE L8 I T
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2.36,5. 72,4, 20 mm, 3K W] 5 5 @ b P BR 7. 65,
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%13

X k5 45 - 2B VA Bl AN T 9 2B LX) A 26 KK 20 AN 7 e 5 )

41

SOPRIHE SR 138K 43 5 2008 AFE AR A1 AR I 4% Ak
A K o #R U AR T 2008 4E, H Y 3 A AL 60 cm
: 60 cm,60 cm : 45 cm,60 cm : 30 cm €K 4353 5
TR 9. 75,15, 29,7, 56 mm, 38 T B4 5 5 o X R
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260 cm Ab BB S B . B R WL R B, 22
I 38 Ao AN ) Ay 7R 4 T FpORE B v S AR G A R 25 S
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230 em A M A RS E R AR E . B TiL
P2 5K K A2 BR 3% X T oK 2R 7= 1Y 3 2 s A TN
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IR T XA 0. 86 mm., DA AF 4 HE K 43 I A 25
G3 AT s N [ 70 A AR A A A L 487 1 - K g
Xof HERH LU 8 i R 2 AR W, R i TR 2 W AR AR
(2008 4F) 7K 43 AN 1502 BR i) 5K AR KA G B IK -, il
12" 8 T B4Ry (2009 48) ] AL R /K D, 28 IR0 A 4
4 35 D) 8 2 B4 ) o B K AR 5™ T BLAR 2B iR
TH AR T G RO 2532 B — e S,

150 ¢ 20094
-
g
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i S
) e
N :
 so 5|k
H 5
o
[
e
225
0 < 1 1 1 J
T 3 R 3
B 60cm . 30cm B CK

AEAAEEBFEE 0—60 cm K4S

A 3t M IR AN AN 2 A T Dk 2 T L i I A0 R A
(R o I s G O S Rl 11 o (TR P Y
FR A HR AR 38 P RO DX 3 2o R A R A B TR L R B
TERRBIROR LR VE RT3 DRI R
S5 R, B R PR Bl K XK 5K B
Weg T T R M) 25 DT i 85 B K 2% (R kR AR K
P T AR 2 FIUHIRCR . A5+ 5 AR 2B A B
A TR PRI 7 I R K

250

T BRI Bl BT AT R S SRR L AT — 8 60cm : 60om i3%n
G 2 K AR RAICR L T A 3 K I - 4 201 @ 60om:300m ii3a HIEY
TR A TR SE T 6 K A K K 8 §isop B B
2.5 REHEZEHITEREELHHM % 100 | s332 E =
INF 2 T LAt R R AR B ph T A B 4 <. HE7 E =
A5 00022 5 L AR [ 6 oK 5k 2 SR K 1R [ 7 ’ iy E = 5
28 i A K 7 e o R B R R A B, e T T T
A ] A [7] w7 750 22 JE5 Y8 oK K 43 ) FH 2503 3 %) B VNS TR R R LR DAL R
R TRVRR AT 33 2 1 T 2 I R 58 R AL 22 1 B3 2009 & REAEKE T
X2 AREALEFERKD T ARE
2008 4F 2009 4F
fib 23 e/ It CK WUE/ t CK FEh/ It CK WUE/ t CK
(kg + hm 2) #7%/% (kg+mm '« hm 2) ¥imn/% (kg » hm™ %) M77/% (kg + mm ' « hm 2) ¥/ %
60 cm : 60 cm 10464aA 9. 85 20. 36 12.57 6716aA 24. 88 21.70 15. 56
60 cm : 45 ecm 10742aA 12.77 20.76 14.75 6785aA 26.16 22.17 18.03
60 cm : 30 ecm 10909aA 14.52 20. 74 14. 66 6841aA 27.20 20.17 7.42
CK 9526bA — 18.09 — 5378bA — 18.78 —

Y E TEVE 2B T AR K R AR & b i R AR
28 LD R0 0T HE 0 2 5 7 o 4 K Ak BB THT AR ) 28
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AR KV 2B 3 1 e B R, 22 5 20 om,
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KT U n] Bl 25 b HE R OK 28 B VA Bl A B A I 28 E R
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