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Effects of Drip Irrigation Amount, Sowing Method, and Sowing
Amount on Yield and Quality of Malting Barley in Hexi Region
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Abstract: To elucidate the effects of irrigation amount, sowing method, and seeding rate on the
growth, yield, and quality of barley in the Hexi Corridor region, the malting barley cultivar Ganpi 6
was used as the experimental material. A split-plot design was adopted, with irrigation amount as the
main plot factor(W;: 1 800 m® « hm %; W,:2 250 m® » hm ™ %; W;: 2 700 m* » hm *; W,: 3 150 m’ -
hm %), sowing method as the subplot factor(S,: Drilling with a sowing width of 3—5 cm and row
spacing of 15 cm; S;: Wide-band uniform sowing with a sowing width of 10 cm and row spacing of 20
cm), and two seeding rates(D;: 248 kg » hm ?; D,: 284 kg » hm ?). The effects of different irriga-
tion amounts, sowing methods, and seeding rates on yield and quality traits of malting barley were
systematically analyzed, and the optimal cultivation pattern was determined using grey relational anal-

ysis. The results showed that the highest grain yield of Ganpi 6(7 926.69 kg + hm ?) was obtained
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under W;(2 700 m®

and 6. 1%, respectively, while showing no significant difference compared with W,. S, significantly

« hm ?), which was significantly higher than that under W, and W, by 23. 2%

increased yield compared with S, by 8. 2%, and D, significantly outperformed D, by 3. 2%. Grain pro-
tein content exhibited a decreasing-then-increasing trend across irrigation levels, following the order
W, >W,>W,>W,, with W, recording the lowest protein content(12. 23%), which was significantly
lower than that under W, by 7. 8% and showed no significant difference compared with W, and W,.
Comprehensive analysis of brewing quality indicated that S, was superior to S;, and D, was superior to
D,. Grey relational analysis identified the W;S,D; treatment combination as the optimal cultivation
pattern, which effectively conserved irrigation water while achieving a balanced improvement in yield
and quality. This regime is therefore recommended as a high-yield, high-quality, and water-saving
cultivation model for malting barley production in the Hexi Corridor region.

Keywords: Barley; Drip irrigation amount; Wide row spacing and uniform sowing; Sowing quantity;

Yield; Quality
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Table 1 Yield and yield components of Ganpi 6 under different treatments
Ab B 23 TR A AR TR E 7
Treatment Grains per spike Effective spikes/( X 10" « hm~2) 1 000-grain weight/g  Yield/(kg « hm?)
W, 23.92¢ 464.00b 48. 33d 6 436. 36¢
W, 28.58a 497. 83b 52.00c¢ 7 818.12a
W; 29. 58a 609. 00a 55.42a 7 926. 69a
A\ 26.58b 570. 33a 53.75b 7 469. 86b
S 26. 38b 507. 50b 51.71b 7 119. 86b
S 27.96a 563.08a 53. 04a 7 705. 66a
Dy 28.29a 534.08a 52.96a 7 528.05a
Ds 26.04b 536. 50a 51.79b 7 297.47b
""""" P w suezcsmort o1sesstc 290.750
F value
S 13. 89 15. 56 36. 57" 216.11
D 28. 04 0.03 28.00" 33.48
W XS 5.377 7 1.76 3.527 35.307° "
W XD 0.55 5.83 0.48 5.33" "
SXD 0. 00 3.56 0. 14 2.29
WXSXD 0.15 5.28* " 0.24 1.08

W TR A 5 S R AP 7 55 D ARk 5 A (5] R 3K 18] 91 BB U AN () 5 B 3 7R 28 53 35 (P<<0. 05) . #

P<0.05; * . P<<0.01, T,

W . Drip irrigation amount; S: Sowing method; D: Sowing amount; Different letters following data of same factors in same column

mean significant difference(P<20.05). * ; P<C0.05; * * ;P<C0.01. The same in table 2.
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Table 2 Barley grain quality under different treatments

b B EHEE VE B = s JiE R B E X L il
Treatment Protein content/ % Starch content/ % Ash content/ % Kolbach index/ % Diastatic power/wk
4 13.27a 53. 25¢ 2.23a 36.92¢ 382.67¢
W, 12. 46b 54.47b 2.03b 38.42b 386.50b
W 12.23b 55.59a 1.89b 40. 58a 394. 00a
W, 12. 45b 54. 88ab 1.95b 39.75a 394.17a
S 12.69a 54.15b 2.11a 38.5b 387.83b
Ss 12.52a 54.95a 1.94b 39. 33a 390. 83a
Dy 12.39b 54.96a 1.98b 39.92a 390. 79a
D. 12. 82a 54.14b 2.07a 37.92b 387.88b
F{H A 12. 04" 11.58" " 18. 31 49. 42 334.67
F value
S 177 7.78 23.09 13.33 92. 57
D 10. 63"~ 8.08 7.29" 76.80" " 87.50"
WXS
3.577 1.427° 5.48 1.42 22.29
WXD
0. 39 0. 87 0.91 0. 89 3.12”
SXD
3.28 0.04 0. 30 0.53 5.79"
WX SXD
0.98 0.41 0.62 1. 07 0.07
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Table 3 Grey correlation degree of Ganpi 6 in different treatments
a3 Nufffr of (xraff*ffr%lber T?l:o*izd }t% ﬁﬁ;ﬂi‘ EH W5y VIR Ll jiﬁrjéejg ;Hrz
Treatment spikes per spike  grain weight Yield  Protein  Starch Ash MW KI  SP relativ};ty Ranking

WS Dy 0.942 0. 946 0. 946 0. 342 0. 984 0.962 0.994 0.919 0.978 0. 902 15
WS, D, 0.956 0.919 0.929 0.333 0.988 0.958 0.991 0.904 0.989 0.897 16
WS Dy 0. 960 0. 989 0.967 0.595 0. 989 0.98 0.998 0.926 0. 946 0.934 11
W1S:Ds 0.967 0.970 0. 956 0.462 0. 981 0.978 0.997 0.913 0.970 0.919 14
W,.S1Dy 0.953 0. 989 0.992 0.775 0.994 0.992 0.997 0.939 0.926 0.955 6
W:S1 D, 0. 960 0.992 0. 981 0.671 0.99 0.97 0.996 0.919 0. 949 0. 942 9
W, S, Dy 0.967 0.978 0.996 0. 894 0.997 0.99 0.999 0.946 0.907 0. 966 3
W;S:D» 0.970 1 0. 985 0.825 0.993 0.979 0.998 0.916 0.942 0. 958 5
W;Si Dy 0.981 0. 967 0.978 0.822 0. 996 0. 996 0.999 0. 960 0. 879 0. 959 4
W3S D; 0. 996 1 0. 985 0. 680 0.991 0.986 0.998 0.936 0.910 0.950 7
W;S: Dy 0.996 1 0.970 0. 936 0.999 0.994 0.999 0.949 0. 854 0.970 1
W3S D, 0. 985 0.963 0.96 0.966 0.997 0.994 1 0.963 0.811 0.967 2
W.Si Dy 0.963 0. 989 0. 989 0. 644 0.999 0. 987 0.999 0.949 0. 856 0.939 10
W,S1D; 0. 989 0.97 0.992 0.581 0.995 0.984 0.997 0.923 0. 873 0.932 13
W.S: Dy 0. 985 1 0.978 0.679 0.997 0.994 0.999 0. 960 0. 843 0. 944 8
WS, D, 0.967 0.978 0.992 0.612 0.989 0.984 0.998 0.942 0.871 0.933 12
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