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The Effects of Limited Irrigation on Winter
Wheat Production and Water Ultility

KONG Xiang xuan, YANG Zhan-ping, WU J+ cheng,
SHI Fu-gang, XUE Y+ fang, HE Fang, YANG Zh#+ juan

( Institute of Soil and Fertilizer, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)

Abstract: The effed of irrigation on the yield of wheat and water utilization under limited irigation was studied in

the hilly dry farming in the west of Henan province. The results showed the average yield could be increased 13. 0% -

39. 6% by the irrigation and the efficiency of water utilization can be improved 7. 0% — 18. 0% when the volume of irr+

gation ranged from O mm to 90 mm. On the other hand, the physiological properties and yield gene of winter wheat could

be also improved. In a year with enough precipitation, the volume of supplementary irrigation that satisfied to the max-

mum efficiency of the crop water utilization was 45 mm, and that of the highest ratio of urigated water utilization ranged

from 30 mm to 45 mm. However, the number of ears of winter wheat could be augmented by irrigation during the jointing

and earrings stage and the ratio of irrigated water utilization could be improve too. While irrigating during the seed filling

stage, the weight of 1 000 grains and the efficiency of water utilization could be improved. In a word, the best time of ir

rigation is the jointing and earrings stage.
Key words: Winter wheat; Limited irrigation; Yield; Efficiency of water utilization; Dryland

2 2

550~ 600 mm, =31 2002 2004

B ’

:2005- 03— 11
“ 7 3@ (2002AA2Z4291) ; (0423012600)
(1%1-), , ,



Sy

A ] 4
AGRICUITURAE

5 AR RERBALND K FF AR5 A A ok 65 ! :
BOREALI- SNICA
. N 863 ) 3 (
1 N U N
AR i N | o
1.1 ( B) R
2002- 2004 12, 1
1
Tab 1 The situation of topsoil nutrients
Experiment Soil voes 0.M. Total N Total P Total K Avail. N Avail. P Avail K pH
b o e (g'kg) (g/ kg (g/ kg) (g/kg)  (mg/kg)  (mglkg)  (mg/kg)
A 12.3 0.80 — — 47.8 6.7 114.8 7.84
B 21.5 1.27 0. 69 17.5 64.2 21.2 194.0 7.15
1.2 2
.3 12 m2 Tab 2 The comparison of the notability of
(3mx 4m) 45 mm the experimental yied diversity
. X (kg) AB
® (ck); @ 30 mm; ® average yield (kg)
45 mm; @ 30 mm; @ Treatments A B Average yield
. . i Experiment Experiment of experiment
45 mm; ® 30 mm; @ A B ASB
45 mm ( ® 525 d 610 ¢ 5.68
N150 kg/ hm?) ( P,0s575 kg/ hm?) ) 602 ¢ 722 b 662
) ® 628 be 770 ab 6.99
10 , 120 kg/ hm?, @ 58 o 701 b 642
20 cm, 3 L4 ~5 ® 610 ¢ 75 b 6 83
6 ® 6.70 b 8 10 ab 7.40
’ ' 7.60 a 825 7.93
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Tab 3 The effect of limited irrigation on the physiological properties of winter wheat

Treatments Amount of spike Amount of spike  Height Spike length Grains per ~ Weight of spike Welght of
(_/hm?) individual plant (cem) (em) spike grains (g) 1000 grains( g)
@ 370 1. 60 620 7.2 331 1. 34 40.5
® 405 1. 80 68. 8 7.3 36.7 1. 50 40.9
® 420 1. 85 70.7 7.7 38.2 1. 61 421
@ 375 1.70 65.9 7.8 39.0 1. 68 431
® 390 1. 75 67.3 7.8 39.2 1. 70 43. 4
® 425 1. 85 70. 4 80 39.6 1.73 43.7
@ 460 2.00 70.9 8 1 41.3 1. 85 44. 8
Note: The data in this table are the average of the two experiments
4
Tah 4 The effect of limited irrigation on the water utilization of winter wheat
Yidd Efficiency of Water Water consumed Utility of irrigated
T reatments L /lh 2 water utilization consumed of soil water
(kg/hm’) (kg/ (mm® hm?)) (mm) (mm) ( kg/ (mm® hm?) )
@ 5083.3 128 397.0 191.9 0
©) 6 016.7 14.5 418.7 183.6 311
® 6 416.7 14.7 437.9 187.8 29.6
@ 5841.7 14.6 402 5 167.8 25.3
® 6291. 7 15. 1 416.6 1665 26.9
® 6 750. 0 14. 4 468. 1 203.0 27.8
@ 6875.0 13.7 501. 6 206. 5 19.9
@ @  Avemgeo G&@ 59292 14. 6 410. 6 175.7 282
® B  Avemge fBG& ® 6 354.2 14.9 427.3 177.2 28. 25
3 ‘Vj' VE\‘ 45 mm,
0~ 90 mm 30~ 45 mm
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