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Table 1  Rainfall of Yaodu District in 2009

5 H 2008 2009
ltem 7 8 9 10 12 1 2 3 4 5 6
F 7t (mm) 33.3  61.0 70.0 9.1 0 0 21.4 135 9.4 100.0 25.5

Rainfall
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RREELFEEERHEBX KHENRH,
BAEAKHNE L. RERBEUERD ALK .05
g/kg IR R 48.69 mg/kg HBBE 13.45 mg/kg HEK
8 132 mg/kgo BB 3 M, 45 K:9H 20H
P E 112.5 kg/hm®;9 A 30 HI%FR B # 165.0

7% B 3 :2009-12-20

kg/hm’;10 A 5 B4 %0, #B & 187.5 kg/hm® . KK &
H. AN 4T mx9.5m=446.5 m*, FIREH., &
R 2 76 4 &/ 150 kg/hm®, P,05 120 kg/hm?, K,0 60
ke/hm? 3R Ffb G 5L 11 B ,6 A 2 Ak,
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Table 2 Soil moisture during growth period in different sowing date

LB E KB Soil moisture( %)

AR 0) L2 :
Sowing date Soil layer e e 3 9 2 W gk 9
(em) Before sowing Before winter Reviving stage Booting stage Harvest stage
0~20 10.07 8.35 7.58 5.60 14.73
20 ~ 50 11.30 10.15 9.67 7.59 10.50
09-20
50 ~ 100 7.45 7.52 7.32 7.23 6.79
100 ~ 200 7.11 7.15 7.10 7.05 9.32
0~20 10.10 8.49 8.25 7.08 14.42
20~ 50 11.31 10.43 9.98 8.86 11.48
09-30
50 ~ 100 7.39 7.53 7.35 7.29 7.85
100 ~ 200 7.14 7.16 7.11 7.07 9.31
0~20 10.05 8.42 8.07 7.87 14.55
20 ~ 50 11.29 10.37 9.76 10.31 11.88
10-05
50 ~ 100 7.50 7.54 7.36 7.34 8.73
100 ~ 200 7.10 7.16 7.12 7.08 9.62
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Table 3 Total stems and single tillering of wheat with different sowing date

A A before winter

KR TP #H Jointing stage

EH(M-d) Mﬁiﬁ,iu BEX Bk BEw k4 88 Smﬁfﬁi
Sowing date (10*/hm?) Total stems Single tillering Total stems Single tillering ZS)
(10°/hm?*) ™ (10*/hm?) “™)
09-20 178.0£20.5 936.5 + 105.52A 5.26+0.072A 1180.0 + 55.5aA 6.6420.15aA 1.36 £0.14aA
09-30 213.0£31.0 810.0 +3.0aAB 3.86+0.58bB 1271.5 + 94.0aA 6.06 % 0.62aAB 1.36+0.18aA
10-05 244.5£18.0 606.5 + 36.5bB 2.48 +0.06¢C 1164.0 = 86.0aA 4.76 £ 0.05bB 1.02+0.11bB
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B30 AEMES HXKE210H5H., 94 30 HiE#
BETEENREENTEE, EE W XEBEE,
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Table 4 Grain yield component and grain yield of wheat with different sowing date

BHE(M-d) BB (10°/hm?) BRI FHLE(g) 7= it (kg/hm?)

Sowing date Panicle stems Kemels per panicle 1000-kernel weight Yield
09-20 244.5 £49.5aA 19.08 £ 1.02cC 31.86+0.16 bB 1422.0 £ 129.0bB
09 -30 286.0+ 5.0aA 20.21 + 0.98bB 38.31+0.58 aA 2623.3£86.2 aA
10 - 05 246.5+5.5aA 21.431.25aA 38.19+0.50 aA 2382.4+£3%4.3 aA

24 BYPXME=ZHTFENHEBENEN

B#&ESH ERYIE (4 A 27 B )M FE et
MTEREBYARTMERS,B=rEl9 A 30 HEM
E®,9A 20 HERIE;WEKMOGA2 ) E=TE

BEHE S R TR ot B M TYRBEBE.T
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Table 5 Dry matter weight and transfer rate of top three leaves in dryland wheat with different sowing date

WH B T (g)(04-27) ARSI T B (5) (06 - 02) HBE(%) TOE  asnE
L) Early filling time Harvesting time Transfer rate J-ri2°% Total
(M-4d) Total
Sowing date Bt # -0 #H=n B _nt #H=n et o =t transfer transfer
Flag leaf  2nd leaf  3rd leaf  Flag lesf  2nd leaf  3rd leaf  Flagleaf 2nd leaf  3rd leaf amount (g) rate(%)
09-20 0.60 0.63 0.60 0.37 0.39 0.39 38.33  38.10  35.00 0.68 0.372
09-30 0.61 0.69 0.78 0.36 0.38 0.37 40.98 4493  52.56 0.97 0.466
10- 05 0.64 0.83 0.73 0.35 0.38 0.36 45.31 54.22  50.68 1.11 0.505
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Table 6 SPAD value of flag leaf of

wheat with different sowing date

ﬂ;‘f;z;i) 05~ 02 05 - 07 05 ~ 12 05-17 05-22 05-27
09-20 48.82+2.10aA 47.10+ 4.28aA 47.82+ 1.65bA 43.18+3.11bB 13.30 + 2.46bB 2.24+2.13 8A
09 -30 49.92 + 3.99aA 49.02£3.51aA 50.76 + 2.30aA 49.46 £1.72aA 14.36 + 3.76aA 4.68+£2.05 aA
10-05 49.76 + 2.03aA 48.56+1.10aA  48.78 +2.58abA  47.80%2.38aA 15.96 + 3.53aA 5.46+1.48 aA
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Table 7 Grain filling parameters of dryland wheat with different sowing date
ﬂ;o%lflgMd;::) K A B Co T T, T, T, R R, R, Ry
09 -20 32.538 4.672 -0.254 0.558 36.530 13.225 10.382 12.923 0.874 0.497 1.809 0.507
09 -30 40.874  4.462 ~0.217 1.013 41.713  14.484 12.130 15.099 0.959 0.564 1.945 0.545
10-05 40.485 4.666 -0.219 1.001 42.338 15.310 12.040 14.987 0.938 0.534 1.941 0.544

2.7 BUNEMNEFNTRASEFEZNKN
B3 8 - WOk B+ Rt K i B 4 0 4 R T 3

hn, 8 JE) SR K B RS R T AR B K 4
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Table 8 WUE of grain yield of dryland wheat with different sowing date

EERIE kR A& [VE13 et 1883 4 H ] G #E K B
BH(M-4) ﬁi‘/‘lijﬂbf;?kg Irrigation Efficiency Water in Total WUEgy
Sowing date a.ter ( on; during growth rainfall harvesting consumption (kg/mm)
sowing {mm (mm) (mm) stage (mm) in field( mm)
09 -20 240.34 0.00 227.70 278 .40 189.63 0.500
09 -30 240.47 0.00 227.70 289.53 178.64 0.979
10 - 05 240.46 0.00 227.70 302.79 165.36 0.960
3 B W, FREK,KEKRHEE, BIASRERS
B t

FRX ILZHEHRERASS B E R E
ERREPHR BKMAREESRHFLELER,
FERKEESBRPAEERREFRYRKEH SR
WHNREEL, HEMHR R’ EEE, BE
RETESUANY BLEAHT . BHLR KR

REKE. AHREH BELTREHT BRI
#IX9A 20 HEMLMAKI RS, BHEKEK,
EEMERKEERR, BFE LR KREXER
BIABANTE AR i 4R SPAD A XHEMS, T
FHBED, RARER FREM WUEgy B
1869 A 30 BB, bk BERME, REARE,
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Effect of sowing date on yield and water use efficiency
of winter wheat on dry land in arid year

*
DANG Jian-you, WANG Jiao-ai, ZHANG Jing, CAO Yong, ZHANG Ding-yi
( Wheat Research Institute , Shanxi Academy of Agricultural Sciences, Linfen, Shanxi 041000, China)

Abstract: Effect of sowing date on growth, grain yield, water use efficiency(WUE) of winter wheat on dry land in

arid years was investigated through field experiment. The results showed that wheat sowing on September 30 could get

high tillering and high panicle rate and rational groups. Furthermore, it had high SPAD value of flag leaves, big leaf ar-

eas of upper three leaves, and total transfer amount and total transfer rate during early and middle filling stage were be-

tween other sowing dates. It could also keep the longest filling period of fast and slowly increasing stages( T,, T3), and
the highest average filling rate( R) . All of these led to the most panicles, the highest 1000-kernel weight, and the high-
est grain yield of 2 623.3 kg/hm?, which was 84.48% and 10.11% higher than the wheat sowing at September 20 and
October 5, respectively. When sowing on September 30, the water consumption of wheat during growth stage was between
those with other sowing dates, and WUE of grain was 0.979 kg/mm, which was the highest.

Keywords: arid year; sowing date; wheat on dryland; yield; water use efficiency



