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Effects of Water Density Regulation on Grain Yield and Economic Benefits of Wheat

WU Ru-gang, SU Yu, LIU Wen-hai et al (Dezhou Academy of Agricultural Sciences, Dezhou, Shandong 253015)

Abstract In order to enrich the high-yield and high-efficiency cultivation technique rules of the new wheat variety Yangguang 18 and provide
theoretical guidance for its popularization and application, the relationship between the combination of different irrigation frequency and density
and wheat yield, three factors of yield formation and economic benefit was studied by using the new wheat variety Yangguang 18 as experimen-
tal material. The results showed that the more irrigation times, the higher the yield. The yield of 2 700 000 plants/hm® basic seedlings was grea-
ter than those of other two treatments. And the population dynamics of 2 700 000 plants/hm’ basic seedlings was the best. In terms of different
water-tight combinations, the yield of W2T2 treatment was the highest, reaching 8 811. 60 kg/hm®. One-time irrigation and 270 000 plants/hm®
basic seedlings (W1T2) had the highest economic benefit, reaching 6 661. 13 Yuan/hm®. One-time irrigation and 2 700 000 plants/hm” basic
seedlings had the highest economic benefit, reaching 6 661. 13 Yuan/hm’. Thus, spring irrigation jointing water and grouting water were rec-
ommended from the perspective of national food security. The appropriate sowing amount for basic seedlings was 2 700 000 plants/hm?. From
the perspective of economic benefit of agricultural income, we suggested to adopt the treatment of one-time irrigation in spring and

2 700 000 plants/hm” sowing amount of basic seedlings.
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Table 1 Effects of water treatment and density treatment on yield and yield components of wheat

R - . -
%ﬁ%ﬁi tment Denf?tgy:t%i%lent h‘%jﬁé‘;de (%i%;lfvp%zr Taﬁz%eil }??/9_ ii:e%
J7/hm> JiA~/hm? panicle /i g sul/7e kg/hm?
w2 T1 838.04+24.58 b 27.73+£3.53 a 51.56+0.37 ¢ 8 129.31+189.89 d
T2 924.71+22.48 a 26. 66+0. 58 ab 50.95+0.35 ¢ 8 602.35+310.49 a
T3 860.71+10.07 b 23.03+1.71 cd 49.15+0.83 e 8 312.52+705. 13 ab
W1 Tl 692.03+10. 58 d 26.16+2.33 ab 50.03+0.39 d 7014.78+4.99 e
T2 775.37£11.02 ¢ 25.38+0. 28 abc 48.66+0.15 e 7 622.74+£305.93 ¢
T3 747.37£13.01 ¢ 24.83+0.91 abc 47.96+0.03 f 7 366.79+279. 26 be
WO T1 464.02+19.29 g 23.83+0.44 bed 53.23+0.13 a 5230.12+595. 14 h
T2 516.69+13.01 f 20.91+0.70 d 52.48+0.13 b 6 281.86+78.95 g
T3 554.03+£21.07 e 21.79+0.29 d 51.45+0.31 ¢ 6792.93+105.6 f

T ISR NG FREFRIRTE 0. 05 K225+ B

Note: Different lowecases in the same column indicated significant differences at 0. 05 level.

R2 ARKBFFELENNEFTENHTEDN

Table 2 Variance analysis of winter wheat yield affected by different combination treatments

75 S A FIr A A 1B ¥ Iy F{H Py
Source of variation Quadratic sum Degree of freedom Mean square F value P value
X #H]f] Inter-group 20.2222 2 10. 111 1 0.378 6 0.690 8
IR AL EE Water treatment 147 301. 667 0 2 73 650.833 5 109.054 1 0.000 3
2 JEAL P Density treatment 17 332.532 4 2 8 666. 266 2 12.832 1 0.018 2
IKS3 x BB JE Water x density 2701.441 0 4 675.360 3 25.288 0 0.000 1
1% 72 Error 427.308 6 16 26.706 8

S AR5 Total variation 167 783. 171 2 26
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Table 3 Effects of water treatment and density treatment on yield and yield components of wheat

N T LiEkE VR4 ThidE P
',%I\Iii . T %lﬂﬁ? & d Panicle number Grains per 1 000-grain Yield
reatmen reatment code Ji4~/hm? panicle /4L weight /g kg/ hm?
FALFRCHEARRED w2 874.50 25.81 50.55 8 553.30
Main treatment Wi 729. 30 25.46 48. 88 8 215.05
0] 511.65 22.18 52.39 6 052.20
BIALFE (5B ) T1 664. 65 25.91 51.61 7079.25
Sub-treatment T2 751.35 24.32 50. 70 7 781.85
T3 699. 30 23.22 49.52 7 959. 45
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Table 4 Effects of water treatment and density treatment on economic performance of Yangguang 18

A7 45% A. Production input//5t/hm? A IR Production income

IKE

N K77 : 4l
AR —%ﬂﬁ;fﬁd o R R Wae KO reowge . P ViR, N
comb- Land Suw?ig Un;ll e Rotation Sowing 'F'en- an('J . icide Cost of Hfi@- Total Yleldz price  income Tcimﬁ;
ination rent amount_ price Fxpense ed! ilizer elecft:naty cost labor  esting kg/hm Si/hm? I5/hm? Jt/hm
W2T1 4500 92.40 4.4 406.56 900 375 2250 750 600 4800 900 15481.56 8130.00 2.5 20325.00 4843.44
W2T2 4500 138.75 4.4 610.50 900 375 2250 750 600 4800 900 15685.50 8811.60 2.5 22029.00 6 343.50
W2T3 4500 184.95 4.4 813.78 900 375 2250 750 600 4800 900 15888.78 8718.60 2.5 21796.50 5907.72
WIT1 4500 92.40 4.4 406.56 900 375 2250 375 600 4200 900 14506.56 7507.35 2.5 18768.38 4261.82
WIT2 4500 138.75 4.4 610.50 900 375 2250 375 600 4200 900 14710.50 8548.65 2.5 21371.63 6661.13
WI1T3 4500 184.95 4.4 813.78 900 375 2250 375 600 4200 900 14913.78 8589.15 2.5 21472.88 6559.10
WOT1 4500 92.40 4.4 406.56 900 375 2250 0 600 3600 900 13531.56 5600.55 2.5 14001.38 469.81
WoT2 4500 138.75 4.4 610.50 900 3715 2250 0 600 3600 900 13735.50 5985.60 2.5 14964.00 1228.50
WoT3 4500 184.95 4.4 813.78 900 375 2250 0 600 3600 900 13938.78 6570.75 2.5 16426.88 2488.10
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Table 5 Effects of water treatment and density treatment on economic performance of Yangguang 18

A7 A Production input /7T hm? HPEIRCA Production income
FhF Seed K e 2 Al A
== e 7) Uy
] WY wm e R Waer RER g g e (I SERIOL N
Treatment ] Land JEH 4 i JiE: Sowing  Fert- and . Cost of Harv- Y Yield . . ncome
code rent  Sowing  Unit E s Rotation seeds  ilizer electricity icide labor  esting Total ke/ hm? pree MCOmE 55/ hm?
amount price P fee cost 5&/hm’  55/hm’
EVisiil w2 4500 138.75 4.4 610.50 900 375 2250 750 600 4800 900 15685.50 8553.45 2.5 21383.63 5698.13
(HEARRED W1 4500 138.75 4.4 610.50 900 375 2250 375 600 4200 900 14710.50 8215.05 2.5 20537.63 5827.13
Main treatment wo 4500 138.75 4.4 610.50 900 375 2250 0 600 3600 900 13735.50 6052.35 2.5 15130.88 1395.38
EIAb R T1 4500 92.40 4.4 406.56 900 375 2250 375 600 4200 900 14506.56 7079.25 2.5 17698.13 3 191.57
() T2 4500 138.75 4.4 610.50 900 375 2250 375 600 4200 900 14710.50 7782.00 2.5 19455.00 4 744.50
Sub-treatment T3 4500 184.95 4.4 813.78 900 375 2250 375 600 4200 900 14913.78 7959.45 2.5 19898.63 4984.85
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