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Abstract

In Shandong Province, water shortage is the most important problem for winter wheat production.
Four planting patterns, i. e. , uniform row, “20 +40” wide-narrow row, “20 +40” furrow planting, and
“20 +40” bed planting patterns which were widely used in Shandong Province were selected for the
experiment to study the effect of planting patterns on water use efficiency ( WUE) and marginal profits of
winter wheat. The results indicated that the max yield of uniform row, wide-narrow row, furrow planting
and bed planting were 7 778.6, 7 624.8, 8 684. 6 and 8 893. 7 kg/hm” respectively. But, if get the max
yield, evapotranspiration of bed planting pattern was higher than that of furrow planting pattern by
76. 6 mm. The max WUE of furrow planting was lower than those of uniform row and wide-narrow row
planting, so did bed planting. But if get the max WUE yield and evapotranspiration of furrow planting
pattern was 7 858. 8 kg/hm® and 407. 5 mm respectively, they were all significantly higher than those of
uniform row, wide-narrow row and bed planting patterns. Take the water resource use efficiency and
marginal profits as a whole, furrow planting pattern irrigated at jointing and heating growth stages could
get the highest netincome, under these conditions, yield was 8 186.3 kg/hm’, irrigation amount was
120 mm, evapotranspiration was 423.5 mm, and WUE was 19.3 kg/(hm’ + mm ). The experiment

showed that under water deficit, furrow planting was the most appropriate planting patterns in Shandong
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1.1 {56 R

AR T 2004 ~ 2005 4E7E 1L AR Ak K2z R 2
SIS IEAT o B M AT T YT B M 2 YR R RS
B IX, ZARF B K 5 2 697 mm, 4F N [ 7K 43 A AR
AL H KR Z, KB 65.2% , 47
D ALY 3.6% o K /NFE R T ARAS T R, —
FEAE A AT A FEE MR o X BS AT 0 ~ 20 em +

I

Winter wheat, Planting pattern, Water resource use efficiency, Marginal profit

HegE o & ik 4 i Ok B A 108, 1 mg/kg 1AL B
92. 4 mg/kg G WE 16. 1 mg/kg, A/NEE SR NIl
ARARME K2 T LAY 8 049, 4% 180 J7 3L A /hm® F
2004 45 10 H 11 HiF 7 N T iHk.
1.2 Kigit

AR I SEATHE K/IMT ARG R RS 4 Fp
Pk A5 2, S AT HE M9 A7 B R 30 em, K/NAT (74 3% A1
ZEMEBIR 20 + 407 R 85X, BI/NTRE R 20 em,
RATHE g 40 em, 47 58 60 em o oo, 5 4% F1 28 £ 1
8 B PR BB E 20, ¥ R 20 em, I TH 58 40 cm
JEE 98 20 cm, ZETH 5% 20 cm | JEE 9% 40 cm, G H, 17
BE R 20 em B PR AT /N FE RN AE I P ZBAE L AT EE
20 em [ BIAT/INZE AE 28 b Ji AP RRRT . S/ X T
R 10 m* /NX 5/ X 2Z 8 B 1.5 m i F& B AT, LA
A6 3/ S [ b B 22 0] 7K 53 1) B )

B A0 BRI 4 FE I Ak B, 4300 S AN A
B IAAE R ESR K GERY + SR RER T +
AR+ WEHROK . B RUE /K 60 mm, F K 3 7 A $ il
AKEE, 2005 AF BT Al R R SRR 04 T TR B 1] A3
R4 H8H4H2 HAS A15 H, AREIA
16 b3 A EE 3 W HILHES] . & /N
B A F B R AN R, SRR K 193,90 mm, Oy K
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FI TDR Jin AR IE o
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1.3.3 koA AR
WUE = Y/ET
K WUE—K 5 Fil iz
Y— 4, kg/hm’

1.3.4 PrEkss it 5

INFE s 1. 35 Je/kg, HEE A B 375 J/hm” 7
& A ZB A PR AR XA ML 2% P L P A Ab B 2 0
225 J6/hm’
1.4 Sitsah

¥ F Microsoft Excel 2003 F1 DPS ( data
processing system ) 45 1143 47 & 4t 47 548 Ak #1 R S8
507, R A LSD 3L 04T 8 3 AR 06

2 HRE5SH
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n=12), Xz B K S, TR Y EHE ET =
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R AN R RO Z M R A IR
HHFEX Y = -0.069 8ET* + 72.071ET - 9 919.4
(R*=0.9472,n=12) 3% ARG, Al 15478
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By = -0.000 1ET* +0.050 9ET + 15.61 (R® =
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furrow planting and bed planting of winter wheat
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Fig.2 Relationship between WUE and evapotranspiration of uniform row, wide-narrow row,

furrow planting and bed planting of winter wheat
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EAA K BT R T A 1 /N 2 7 R R B g K, B TR R
T A S /S A BT 80 B 5 A 7K 8 50U 25
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SR BRI K B IR A, DA ARG B R i /N2
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FEIX — 0 Bl P, I 3 9 WUE Fi 7= g 35 W] 2 3
ARA PR X — B B w3 AR A AR
AR BTIRA T I B B (¢ 2R ) AR — B
B, Bt 7K S5 B A 30, /N 5 e R Bt T
W o AEIX— B B, K B IR B ik 2 | i B 5
(LN
2.4 AR XL/ EER KPR AR T
X A 7 e R B R T P, 2
22 1R 77 S A L T 224 8 R 4 o 2 — R (R, /)
22 1A 7 PR R A ) e R A, 2 A B
R It TR A 0 39 o, 7 S BT R A, A
Prsdoss th RENLZE T BAE, fEL&/NEETH
[, 7K B Pk = 2 il 29 & /N 2 e Rt — 2 B R R

HE R o A E A /N RE I T R N 2R IR
ZVF R AR 8 AR I 5 MK B I N Y
PR T ERE TR AR S A, B i PRk s
AN TR A B AP AA SR AR LT I % .
LGAFEER PSR, v R, S
AT B AR /NAT v, 35 DATE TS K B 0 5 8 K, 43 )
i5%) 5237.0 JG/hm” F1 5 348.6 JG/hm’ ; ZBAE F1{4
FEAERESCT + WK S, bR g5 A1 K T 321 B At
A G 25 4 R 4 915.1 58/hm” F1 5 636.5 56/hm’
TEVERR T + AR + EROK & T, B AE A 3% 1 ik
PRk g #R /N T A, VWA T R /b o i R Ak 2 Y
IEE S, /N 22 (8IS s o Ak 20820, BIDISC A T 388 /)
FREA A BE I, N ZE 5ok b, 25 5 o

F1 NEEBRKEBRBESN

Tab.1 Marginal analysis of irrigation of wheat
b g K i JSYas iy M= E SOA bl & julZyi'%N il £7
/mm /kg-hm’2 /6 hm 72 /G hm 72 /I m~? /JC-m > /G +hm 72
uo 0 7 084. 6 9564.3 4440.0 5124.3
Ul 60 7 445, 9°% 10052.0 4815.0 0.8 0.6 5237.0
U2 120 7 452. 3¢ 10 060. 7 5190.0 0.1 0.6 4 870. 6
U3 180 7622.5% 10 290. 4 5565.0 0.4 0.6 4725.4
wo 0 7188.0%" 9703.9 4440.0 5263.9
W1 60 7528. 6 10 163. 6 4815.0 0.8 0.6 5348.6
W2 120 7 543, 5 10183.7 5190.0 0.3 0.6 4993.7
w3 180 7584, 9 10239.6 5565.0 0.9 0.6 4674.6
FO 0 7368.5% 9947.5 4665.0 5282.6
F1 60 7 681. 4" 10 369. 8 5040.0 0.7 0.6 5329.8
F2 120 8 186.3" 11051.5 5415.0 1.1 0.6 5636.5
F3 180 8 300. 4 11205.5 5790.0 0.3 0.6 5415.5
BO 0 6612. 18" 8 926. 44 4 665. 00 4261.44
B1 60 7 234. 844 9767.03 5 040. 00 1.40 0.63 4727.03
B2 120 7 651.93< 10 330. 11 5415.00 0.94 0. 63 4915. 11
B3 180 7 892. 18 10 654. 44 5790. 00 0.54 0.63 4 864. 44

U W F Hl B3R R AT 920 +407 K/NT . “20 +407 I FEFI“20 +407 254F,0 1.2 F1 3 43 B4 /N3 A2 WIIR] o BE vk 8. 4K

I8 )5 A [ B 2R A [) 1 8% T A0 3 ) 2 5% 3 (P <0.05)

LRE T A PR A SR S AR L LARESRCT + il R
KT TR R85 i, 7 5l 8 186. 3 kg/hm”,
HEBE & 120 mm, S ZEHU & N 423.5 mm, WUE i
19.3 kg/ (hm® -mm) ,

3 &XRiF

H AR IR % B, TC A8 AE MR I 45 1F R L 1 4% A
BRI ZEELE I B S T TR A L, X ] i
J2 F T B HG R 2B A X 0 G T b 3 T AR, i 76 K TH) 1Y
N, B T REMZE RGN . A VRN K

ST AR B BA S DIG T A A5 b AR X o R 2
BERRE T X I AT R bk I ) 3
T, 53— T S SR K i R JE R R e )2
B BRI, AT AR Lk Pk T LA R R R
R, A A TS AT B 3 i T £ /N ZEAT R B A
AR TR AR IR, DT T A K A A A AR
7K, 1 R X K B A R AR

AW R B, 21 A TE 7 HE B AR T A fE
P A /N R TEANHERE L HHE SR K AN
PEPCTT + IREUK B A F R ™ B2 B IR T 4 A7 B,
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