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Effects of nitrogen and phosphate rates on yield, quality and
nitrogen use efficiency of malt barley

XU Yinping

(Institute of Economic Crops and Beer Materials ,Gansu Academy of Agricuitural Sciences , Lanzhou,Gansu 730070 ,China)

Abstract: [Objective] The agronomic traits, yield, quality and economic benefit of malt barley under
different nitrogen and phosphate levels were studied to provide basis for scientific and reasonable fertiliza-
tion. [Method) The malt barley varieties Ganpi 7 was planted with seven fertilizer treatments: NOPO(CK)
N 0 kg/hm*+P,0; 0 kg/hm*,N45P45 N 45 kg/hm* +P,0O; 45 kg/hm*, N90P90 N 90 kg/hm*-+P,O; 90
kg/hm? ,N135P135 N 135 kg/hm’ 4+ P,O, 135 kg/hm’, N180P180 N 180 kg/hm’ + P,O, 180 kg/hm’,
N225P225 N 225 kg/hm*+P,0; 225 kg/hm?®,and N270P270 N 270 kg/hm*+P,0; 270 kg/hm?*. Then, the

effects of different nitrogen and pure phosphorus levels on yield, yield components,quality and nitrogen use
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efficiency were studied. [Result] Grain yield increased with the increase of fertilizer level when it was lower
than 135 kg/hm?*,while it decreased with increase of fertilizer level above 135 kg/hm?*. The yield compo-
nents were significantly influenced by fertilizer level and there were significant positive correlations be-
tween ear number, grain number and grain yield, indicating that ear number and grain number were very
important to grain yield. With the increase of fertilizer level, grain protein content increased significantly,
while grain plumpness and nitrogen use efficiency reduced significantly. The comprehensive performance in-
dicators were optimal for malt barley when fertilizer level was 90 —135 kg/hm?*. The production increased
by 37% — 47%, the nitrogen use efficiency was 23. 36 — 27. 91 kg/kg, the grain protein content was
12.0% —13.0% ,and the plumpness was above 92% ,all in accordance with the requirements of malt bar-
ley. The economic benefit of 14 184. 8—14 691. 1 RMB/hm® was also the best. [Conclusion] Comprehen-

sively considering yield, quality and nitrogen use efficiency, the appropriate fertilizer level was 90 — 135

kg/hm* for Ganpi 7 in Wuwei region.

Key words: malt barley;fertilizer;nitrogen agronomic efficiency;economic benefit
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2.1 FEGEHERKENBEAZHNERE
¥ B8 B F B9 % i
12 1 n] UL A it AT A4 R R A R AL

7 A I 3 R S A A A H U I i
I35 8 135 kg/hm® Ab B P 8 d5e s, 9 911. 73
kg/hm” ; Z BN HE 7K 7424 180 1 90 kg/hm® 4b
PR =W Z. 4 Bk 9 324 40 F1 9 269. 70
kg/hm?® ; E B it K SE 38 45,90,135,180,225,
270 kg/hm” W 7= 5 4 % B 43 500 & & 38 in T 19 %,
37% . 47%39% 17 %6 K0 10 %, M K 22 i A 0
B 5 7 A ) ) A Ak A D I o e S 1 3
TS IR B T R e e R I i K
¥k 90,135,180, 225,270 kg/hm® &b B () 5%, f %
Bt B o 0 W PR R T 200 282, 24. 03%,
19.14%.,13.81 %, 10. 74 % . % M0 it FH 7K ~F- 35 R
45,90,135,180,225,270 kg/hm?® 4b $H ) f k7 %5 4%
SRR EERS T 1. 08%, 21. 61%., 23. 97%,
19.20%,15.03%,8.06% . i 6 /it AF b B8 T- 7 Ji
5 X 22 R B3 (P>>0.05),
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Table 1 Effect of different nitrogen and phosphorus levels on yield components and actual output of malt barley
b3 7ot/ (kg « hm™ %) W=/ % R/ (JT » hm™2) R EL TR/ g
Treatment Grain yield Rate of increase Ear number Grain number 1 000-seed weight

CK 6 757.804+195.09 Ce 755.92448. 13 Dd 20.3641.27 Ab 57.1446.65 Aa
N45P45 8 013.804184.70 Be 19 803. 65+25. 20 CDed 22.9240.55 Aa 57.6442.98 Aa
N90P90 9 269.704+147.17 Ab 37 909. 24419, 21 Abab 24.76+3.51 Be 63.55+11.85 Aa

N135P135 9 911.73497.48 Aa 47 937.64442.35 Aa 25.244+3.56 Be 65.8746.47 Aa
N180P180 9 324.40+295.76 Ab 39 900. 58+37. 97 ABab 24.2743.55 Be 57.07+3.19 Aa
N225P225 7 938.43450. 89 Be 17 860. 30+20. 34 ABCbc 23.4240.29 Be 56.4747.41 Aa
N270P270 7 412.404551. 26 BCd 10 837.12+34. 34 BCDc 22.0041.54 Be 55.7147.33 Aa

T« [ 5 B 5 i A R RS 5 8 7R 22 el (2 (P<<0. 0D AR R RN TR OR 22 53 .35 (P<<0. 05) . £ 2 [A].

Note: Different uppercase and lowercase letters in each column indicate extremely significant (P<C0.01) and significant (P<Z0. 05) differ-

ences, respectively. The same table 2.
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i1 2 A UL i N £ 5 0k v A R A S TR A
Ke(r=0.653"" ), H o & 8Nt JH 7K 2524 90,
135,180,225,270 kg/hm® &b 3 14 Bk 155 %8 % 18 43 51
HAh 14.41% ,15. 71%,18. 25%,13.27%,18. 92%
(P<C0.05) . AN [] 260 B3 T it P 7K SF- Xof mi g o 22
K52 A G 45 A0 2 ) 25 5 g 3 it AT J 5 el
KA REALH 0. 332, 7R [R) Sl A it FH 7K SF X gt
T K A2 AR W WSOR R A B e S ) B it I
PR 348 T ML K 32 RN A 2 RIOR B IS L Bt AR i 5 )
JIE A 2230 R CANUE) &2 £ A 56 (r= —0. 329) , Al B
R it FH 7K S 25 2k 45,90, 135, 180 kg/hm? &b B 114 %
JIE A 2 3 3R 4 ) Sk 27. 91, 27. 91, 23. 36, 14. 26
kg/kg . M A BN 7K P35 225,270 kg/hm® 4b

PR AN AR 22RO B i AR AR 5. 25,2, 42 kg/kg.

MR 2 AT LLE BB AW A 38 i,
R PR 10 & i AR 2 R i AT i 5 R R
EHR ST E2IMEFEMCGC=0.947""), &
BENE it KX 28 0,45,90 kg/hm® 4b 3 (1% 075 K
Z2 KPR S i AR B T KA R A o R
FI 5 i <712, 5%0) 5 ZU A it F 7K SF- 45 24 135,180
kg/hm® Ab B AR B 13 it 0k 3 K — SR
PR (12, 5% <TBR [ & << 13. 520 5 2 B 0 it
KR 225,270 kg/hm® A BR ) R4 RL 2R (5T 7
P ok R K R s o (R P T % B > 13,50
Wi 5 it JIES g %) 6 oo MRS K 2 R R G R L R
FEAR Gr=—0. 732" "), B T Z 85 AT it FH 4 21k 270
kg/hm® b B2 A, H A b B A4 AT R 10 185 B2 24 4k [
KA P s b v LA _E R B =80%6)



80 PO AL A BB K 2= 24 4R (A R B D o544 %
2 AEAEABEELENBEAZFERZER . ARKELE FNEQRMEHEENZ N
Table 2 Effect of different fertilization level on agronomic characters, ANUE, protein and plumpness
b7 s /cm Bk /em AR R/ HRET R i /%
Treatment Plant height Ear length (kg + kg™ D) 'ﬁi/A Plumpness
ANUE Protein content
CK 78.9043.51 Bb 7.33+0.06 Aa 11.07+0. 65 Ec 92.3542.36 Aa
N45P45 85.6045.01 ABab 7.80+0.10 Aa 27.91 11.57+0. 21 Dc 91.6241.06 Aa
N90P90 90.2740. 90 ABa 7.77+0.21 Aa 27.91 12.43+0.29 CDb 92.1945.62 Aa
N135P135 91.3047.65 Aa 7.63+0.72 Aa 23. 36 12.80+0. 36 Cb 92.6841.15 Aa
N180P180 93.3044.68 Aa 7.50+0. 20 Aa 14. 26 12.97+0. 47 BCb 83.2044.94 ABb
N225P225 89.37+4.01 ABa 7.87+0.23 Aa 5.25 13.90+0. 26 ABa 80.41+7.81 ABb
N270P270 93.83+2.45 Aa 7.93+0.51 Aa 2.42 14.37+0.42 Aa 79.57+5.49 Bb
I HAL B 9 A R 0.653"* 0. 332 —0.329 0.947 " —0.732" "

Correlation coefficient

e ox Fox ox A B A M B35 (P<<0. 05) Fl B B3 (P<<0.01), % 3 [d.

Note: * and * * indicate significant difference (P<C0. 05) and extremely significant difference (P<Z0. 01) ,respectively. The same table 3.

2.3 MAXERZHERSHH~ENHEXME
13 3 A] L A TR B AE i K 25 MU
RA AR LR Z 18] B AH 58 R R BN « bk i 5 B
R R R B TR OG5 BRSO R S B
FOAEAN G s MR A S TR i B IE A e

5 bR A TORL BT A S IR 3 TR AR OC s 7 i S U
HOMBEOR, 2052 PR 35 IEAROC . BEIAS T 5 vh WL
R AL ™t B A2 B SRR 5 R R L TR
B (4 52 W) KL 5 WA S D SR S > RO K > Bk
i > TR .

3 BMBXEZERZERSFHNEEMNHEXE
Table 3 Relationship of agronomic characters and grain yield for malt barley
ki an R (23S RS TR £R T RL 5T P s

Index Plant height Ear length Ear number Grain number 1 000-seed weight Grain yield
5 Plant height 1. 000 0.508" 0.483" 0.273 —0.078 0. 444~
f# K Ear length 1. 000 0. 084 —0.073 —0.053 —0.018
W% Ear number 1. 000 0.500" 0.332 0.832**
TR0 Grain number 1. 000 0.663** 0.637**
TR i i 1 000-seed weight 1. 000 0.434"

2.4 AERBEMEEKETIRBEREZNEFRE
2 4 AT O L O TR) G0 it T Ak BT R R 27 1Y
VTR R 25 S W . L U A it K- #4135
kg/hm® 4b B 4 28 55 00 A B . O 14 691, 1
JG/hm? , H UK Ry RO AL it FH 7K SE- 32428 90 kg/hm® 4b
LA P A Sl 14 184, 8 6/hm?, 5 %} & 4H
L AW T it H /K~ 3428 45,90, 135 F1 180 kg/hm?

A B 0 25 B SN 4 I i T 16, 18%6,32. 37 %,
37.09% ,18. 88, i & ML ite FH /K SF- 35 2 225 Al
270 kg/hm® Qb3 (% 4l 28 T e A BAIR 43 500 L XoF R e
fIK T 14.25% F1 31. 32 % . hd W AR 41 24 b £ b JIE 75
1% 60 BN FH 7K P78 90~135 kg/hm® I} 28 57 4L
i FefE .

R4 TAEEBHEMAEREAZZFAFHLLE
Table 4 Economic benefits of malt barley under different fertilization levels I6/hm?
e e BA Tnpu : SV I A
Treatment Output value %EZE T A Pure income
Material Labor Total

CK 13 515.76 900. 0 1 899.8 2.799. 8 10 716.0
N45P45 16 027.63 1677.5 1 899.8 3577.3 12 450. 3
N90P90 18 539. 58 2 455.0 1 .899.8 4 354.8 14 184.8
N135P135 19 823. 46 3232.5 1899.8 5132.3 14 691.1
N180P180 18 648. 84 4 010.0 1 899.8 5 909. 8 12 739.0
N225P225 15 876. 87 4 787.5 1 .899.8 6 687.3 9 189.5
N270P270 14 824.98 5 565.0 1 899.8 7 464. 8 7 360. 2

T BB AL T 35 92 BRI SE M T A FRASR T 50 3 I8/ ke 7158, BT 1957 30 3 3B RAFME 8 h. 50 JCTHH, W K 22 A7 L 4% 2 17 3
fir 2 50/ ke 5
Note: Fertilizer input was counted based on the actual buying price,seed input was counted based on the market price of 3 Yuan/kg.labor
input was counted based on 50 Yuan per day (8 h) per person,and malt barley grain price was counted based on the market price of
2 Yuan/kg.
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g/ han b 39 1 46 2 56 A0 8. 5 6 B 1 6L
M FI K4 225~270 ke/hm? b BG40 25 5 A
] 5406 % B 56190 45 b B2 i) 76 6 T AT B A
R BN B0 T+ 2 VR 2 2 1D 9 2% 5% 3 2 1l I
B 45 AN 7 Bk R T 0 e o B B A T 2
H 90~135 kg/hm® Ab 31 2 525 e W W1 .
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A NP UK il A 7K S5 7 4 7= it 52 w9 A1 G
WRKZ B T2 R SEER KRN Zm,
HEE A AR TR . H R AR 48 058 H W F & R
[, Jit NE 7K S — 2 5 T 38 2K Y 7 5 A BT K F A
PRI, AR 45 A 2 B, 7E 2 M AR S RO B 1 e 2%
PET 6 A U e 1 b R 6F IR 7= 35 48 1000 ) I
M H & A 7K - 7E 90 ~ 180 kg/hm® [ 1§ 7 &5 2R
HOMBA R PR =350, 7R S Rk ATk IR R
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77 AR R LR FR T R e R )T Ry B R R > R R
B> bR > TR0 aE . AU IS it K S B 7E 90 ~
135 kg/hm® B, MU K22 BIL AR 2= 50 2 23, 36 ~
27.91 kg/kg MR H & B AE 12. 0% ~13. 0%,
TRLTE B2 3 AE 9206 L b, A ML R 1 2R, T L4k
g A e . B, A 8RS i & 90 ~ 135
kg/hm? E“HM 7 574 i R SN S %
JE & o A AN — AR e 45 AL L OC T N R A2
B F W DL R & A g D AR S RV
WIS [] it T 7K P R AF AR Y 22 57 i 5 it — 2P
R AL .
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