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RESPONSES OF THE LEADING UPLAND CROPS
TO THE VARIOUS APPLICATION RATES OF
NITROGEN IN KITAMI DISTRICT

III Spring barley for food and malt
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Table 1  Growth of barleys
. Agronomic characteristics at
. Height (cm) }
Name of Application Date of | Date of maturing stn(.;e
Number of tillers
rate of N Len;;th for 50 cm Lodging| Breaking
variety (kg/10a) Heading{Maturing 4 Jun.|19Jun.27 July o of
€ ear (cm)leffectivejineffective (%) | ear (%)
1) N: OfJul. 5| Aug. 1] 30 67 120 | 10.7 56 4 —_ 13
2) 2 2 1| 31 | 80 | 126 9.8 65 2 2 35
Akanmugi |3 4 2 2| 31 | 81 | 122 9.5 69 2 10 55
4) 6 3 21 33 83 122 9.6 68 2 15 75
5) 8 4 3] 30 82 116 9.6 67 4 85 93
6) 12 5 3| 31 81 113 9.2 64 3 85 93
1) N: 0 6 3l 23] 48| 106] 6.3 88 11 — -
2) 2 5 3| 28 | 57 | 07| 6.2 109 9 - 22
Shunsei |3 4 6 4| 20| 59 | 109] 64| 15| 14 —| 3
4) 6 6 41 29 61 108 6.2 130 10 20 )
5) 8 6 5| 30 60 107 6.3 116 9 20 45
6) 12 7 6| 27 62 103 6.4 118 18 10 40
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Table 2 Yields of barleys

Name of | Application }--— hclds_(,l,m/m a) . Weight of 1 litre volume
rate of N Grain B/A | 1000 grains weight of
\'ﬂ.rie‘y (kg/lo t") Straw (A) " ¥ rrai 3
‘ 1st class | 2nd class | Total (B) i | ® grain (g}
D N:o 366 182 25 207 | 57 | 32.8 553
2) 2 480 234 20 254 33 33.4 562
Akanmugi 3) 4 501 224 25 219 31 33.0 564
4) 6 556 245 13 ; 258 47 31.7 N 525
) 8 855 193 17 210 38 31.1 510
6) 12 560 192 23 215 38 30.4 506
1) N: o 359 224 2 226 63 46.7 626
2) 2 396 220 4 224 57 44.7 610
Shunsei 3) 4 484 240 9 249 51 42.3 595
4) 6 516 218 6 : 224 44 41.7 591
5) 8 520 229 14 243 47 41.3 592
6) 12 557 221 7 228 41 41.1 584
Table 3 The analysis of variance for grain yield
Akanmugi ‘ Shunsei
D.F. I
s. 5. m.s. F . S. S. m. s. F
Total 9 7032 7032
Block 1 0 ' 1202 9.77%
Treatment 4 5293 1324 3.05 I 1110 278
1st order term 1 22 — i 245 —
Znd order term 1 4969 . 44% ' 4 —
3rd order term 1 7 — ! 45 —
Residual term 1 297 - i 816 1.90
Error 4 1737 434 i 1720 430

Table 4 A quadratic curve for yield and application rate of N

l A quadratic curve m l n
. { Akanmugi Y =237 + X - 13.6 (X3 = 2) 208 4.1
Grain yield . . .
| Shunsei Y = 233 + 3.4X—-0.2(X2 = 2 226 21.0
. [ Akanmugi l Y =492 + 454X — 14,0 (N2 ~ 2) 373 7.2
Straw yield . . N . -
lShunsel l Y =455 + 44.2X - 8.7 (X2 - 3 350 9.1

Remarks ; X, Y, m and n have the same meaning as the report part 1,
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Table 5

Name of Application rate of N
variety (kg/10a)
1) N: O
2) 2
Akanmugi 3 1
4 6
5) 8
' 6) 12
1) 0
2) 2
Shunsei 3) 1
4) 6
3) 8
6) 12
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Investigated rc-aults- (relative proportion) on growth and yield

* (:ram ‘ Straw ! . Length [Number Weu.ht
[ vield i yield : B/A | Height o o o
| (13} ‘ [73Y) ‘ car ears 1000 grains
T w0 ) wo | 100 ] 100 | 100 | 100 100
, 123 | 132 93 105 92 116 102
| 123 j 137 90 102 B89 123 101
125 | 1352 83 102 90 122 98
b oo . 152 67 97 90 120 9%
BETYIN 67 o4 86 | 114 93
' mo‘lm 100 | 100 | 100 { 100 100
| wj 111 91 101 % 124 9%
10| 13 8t | 103 | 102 13 91
o991 70 102 99 148 89
L7 -5 75 | 100 | 100 | 13 88
| 100 . 155 65 97 102 134 88

Run.lrks ; No nitrogen plot was nken as basis,
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The correlation coefficients bhetween yicltl and agronomic characteristics

Ilelght 1 Lcnglh of ear | Number of ecars Vcl;,ht of 1000 grains
. Akanmugi 0.610% ', —0.585 0.087 0.049
Grain yield . : _
Shunsei 0.622 ‘ 0.465 -0.23 —-0.014
. . { Akanmugi 0.005 |  -0.530 0.217 -0.045
Straw yield { . ‘
Shunsei 0.437 i —0.156 0.812%# -0.914%*

Remarks ; %, *® are significant sign respcuncly at thc %, 5% level.
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Fig. 1 Length, weight an<dd N concentration
of leaf blades sampled at 3 Jun.
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Fig. 2 Length, dry weight and N
concentration of leaf blade
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Table 7 Nitrogen content

Part for Application rate of N N% in dry matter Index
analysis (kg/102) Akanmugi Shunsei Akanmugi Shunsei
1) N: 0 2.23 2.46 100 100
2) 2 2.09 2.50 5] 102
Grain 3) 4 2.40 2.60 100 107
4) 6 2.38 2.68 107 110
5) 8 2.40 2.92 108 120
6) 12 2.45 3.06 110 126
1) N: O 1.10 1.¢0 100 100
2) 2 0.92 0.80 84 81
Steaw 3y 4 0.87 0.92 79 %
4) 6 0.92 1.12 84 113
5) 8 1.08 1.17 g9 117
6) 12 1.43 1.49 131 150

FTHWB U5 LL, Wit < b Fnlimg@s HlHsMn, [7Hva¥] oRSRZITEY
Bohsioo, #HiE - AIKCS>WTI—ED T RAKH LS - MR oSHRRE» 210

LA bhih ol THRPOEBERSS

BALRRL TS - KMo SR LI E 16>

RoBlLEEz TP E L, —Foflixss MihEhan, HRAGEDIEREMRE4kgr co
Table 8 Nitrogen uptake by Barleys

Name of Application rate of N Amount of absorption A/B
variety {kg/10a) Grain () Straw Total (B)| Index
1) N: 0 4.07 3.54 7.61 100 54
2) 2 4.72 3.89 8.61 113 55
Akanmugi 3) 4 5.43 3.86 9.29 122 59
4) 6 5.44 4.51 9.95 131 55
5) 8 4.47 5.34 9.81 129 46
6) 12 4.67 7.10 11.77 155 40
)] 10 4.79 3.16 7.95 100 60
2) 2 4.79 2.82 7.61 86 63
Shunsei 3) 4 5.44 3.92 9.36 118 58
4) 6 5.12 5.12 10.24 129 50
5) 8 5.88 5.37 11.25 142 52
6) 12 5.93 7.35 13.28 167 45
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Table 9 Rate of nitrogen absorption

Rate of nitrogen absorption (%)

ST Grain yielding for a unit of

ARG, WAL E LTSI,
oo (7 v i) 2V ERT, 280N
Pied N 0~2kg Ciik « #USITESE 7
D, 1320 A~ E IR & o BB RS
B v o MRS B BB A, RILHRL
ELToRUNIcT A S BaLh, BRICs
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Application rate of N | l nitrogen absorbed
(kg/100) Akanmugi Shunsei Akanmugi Shunsei
i) N: 0 — — 27 28
2) 2 50.0 — 29 29
3) 4 42.0 35.2 26 27
4) 6 39.0 38.1 26 22
5) 8 27.5 41.3 21 22
6) 12 .7 44.4 18 17
Fig. 4 Correlation of the amount of nitrogen supplied
to yield and content of nitrogen
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Table 10 Absorption of nutrient elements at harvesting stage

§ ((:%n?ﬁ“al:;.m;:“?ér?mﬂ' clement 'I‘fotallynmoynt 'l‘r:_mslocz:te(_l Amount of
g :\pplicmio'n Grain Straw ot a Sorlﬁ\.'z)n l’;,'::;" to “('%;' nutrient elements
53 rate of N e e to pro?uce 100 kg
o cpe /10 ¢ can- .| Akan~ . an- . - . of grain

E.g (kg/102) Ql‘;‘;‘ Shunsei AI‘:I::;.'i Shunsei Akm'lagi Shunsei A‘::\?gi Shunsei R k)
N: 0 0.83 0.87 i 0.32 0.33 2.76 3.00 63 65 1.33 1.33
2 0.69 0.80 0.26 0.22 2.88 2.55 62 71 1.13 1.14
P20 4 0.70 0.88 0.29 0.24 3.12 3.22 58 68 1.25 1.29
6 0.76 0.87 0.31 ‘ 0.2, 3.49 3.09 57 63 1.35 1.33
8 0.70 0.87 0.32 . 0.23 3.05 3.17 49 67 1.45 1.31
10 0.71 0.87 0.29 0.38 3.12 3.38 53 59 1.45 1.48
N: 0 0.96 0.74 2.17 2.31 8.74 8.73 20 17 4.22 3.87
2 0.88 0.72 2.02 1.78 | 10.38 7.64 19 18 4.16 3.41
K.O 4 0.88 0.79 2.07 1.82 | 11.13 9.51 18 18 4.47 3.82
) 6 0.87 0.68 1.89 1.76 | 11.26 9.37 18 14 4.36 4.18
8 0.82 0.78 1.53 1.66 9.08 9.31 17 18 4.32 3.84
12 0.87 0.78 1.62 1.56 9.71 9.23 17 17 4.52 4.05
t N: 0 0.03 0.05 0.53 0.63 1.78 2.06 3 4 0.86 0 91
! 2 0.03 0.06 0.50 0.59 2.19 2.17 4 5 0.86 0.97
Cal) ' 4 0.03 0.03 0.56 0.68 2.53 3.00 3 3 1.02 1.21
6 0.02 0.04 0.45 0.63 2.27 2.96 2 2 0.88 1.32
8 0.02 0.03 0.60 0.65 2.99 3.04 1 2 1.43 1.25
12 0.02 0.05 0.52 0.69 2.61 3.49 2 3 1.22 1.53
N 0 0.16 0.17 0.11 0.14 0.66 0.77 44 44 0.32 0.34
2 0.16 0.16 0.1 0.15 0.94 0.83 a8 37 0.37 0.37
MgO 4 0.18 0.21 0.13 0.17 0.96 1.18 43 38 0.39 ; 0.47
6 0.19 0.21 0.16 0.19 1.22 1.18 36 34 0.47 0.33
8 0.18 0.19 0.4 0.16 1.01 1.14 34 36 0.48 0.46
' 12 0.18 0.18 0.17 } 0.17 1.18 1.20 l 29 30 0.55 | .53
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Summary

In connection with the previous reports, the
author reported here the results of an experi-
ment with Spring Barley. In this experiment,
two varieties that is Akanmugi and Shunsei
were used.

The former is a variety for food and high
concentrationfof protein is better from the point
of grain quality. On the contrary, the later is
a variety for use as malt and when a low con-
centration of protein is desirable.

The results were summarized as follows:

1) As the application rates of nitrogen, were
increased, the length of ear decreased in Akan-
mugi (panicle-weight type), but scarcely changed
in Shunsei (panicle-number type). The number
of ears increased greater in Shunsei than in Akan-
mugi

2) The degree of damage by Yellow Rust Dis-
ease and Lodging at ripening stage, were higher
in Akanmugi than in Shunsei. In the relation
between vield and the nitrogen concentration of
grain, the transitional point from normal grow-
th to abnormal growth due to the excessive
nitrogen absorption, located at the application
rates of 6 kg N per 10 are in Akanmugi
and at higher level than 6 kg N in Shunsei,
Therefore, the proper application rates of nitrogen
on Shunsei for malt were estimated as 6 kg
N which showed the maximum grain yield and a
relatively low concentration of nitrogen.

3) In addition, concentration of nitrogen in
leaf blades at the ear forming and .flowering
stage, and the presence of other nutrient ele-
ments in the grain at the heavest time were
analysed.
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