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

1. Winter wheats
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Table 1.  Sail profile of experimental field

Hardness

Horizon l Depth Soil class ! Color ! Drainage Color mottling
- - —

1 ‘ 017 ACL | Black ! powder : 13 Well None
I —— - —_—

2 -22 LiC Black | Platy i 19 Well None

3 -37 L Dark brown | Small crumbs 18 Well None

o Moderately Fe crust @
o4 -50 HLS Yellow brown| Small crumbs 18
well common

Table 2. Chemical properties of ploughed soil

pH 6.00
Total nitrogen 0.638%
Humus 13.6%
Absorption { N 163mg/100g.
index P,0; a00mE/100g.
0.9N-1ICl .0 9.0m/100g.
coluble l K,0 10.8mg/100g.
Ca0 456 Omge/100g.
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Table 3. Agronomic characteristics of applied varieties

Name of variety lA Plant type Ii (}ravln quaht) |] ‘M'\turmg slage | :E%T}g?;ins @
Hokueij Panicle-number type Semi-flinty Late 41.4
Hokusei No. 4 Panicle-weight type Mealy l Early \ 47.3
Table 4 Experimental scheme w i:i—It & ﬁ %
No. Treatment of N fertnhzer per 10 a. 1. £HFOHR
L N . ok 1958429 AIMENCIREIL, MIEEE bRIFIAM
2. ok, IR TH . fon, No12kg KRR H LI
3. kg B foo FEHHMY T LRI & D e
4 ok AR L, sMT 2L EEBER AP E DI RFE
5. 8kgt. Te IZA1THICHREG & e o foo EAHRIFR OIS
6. 12kg. B fko3em, AR GRIREE 28emT, A B 5
- - CRAERIE 7 D, BATTO € Ly SRS X Y
F2ERBTRBEY T T AR AKE L, REAFBDB R -T2
ok 4 A20 BT AEa L R U 4 BT AN &
N it S GRA Y D, 6 BUEBRSEAKERORBENE o 1N, K
P.O; [K{t, rEEeoEse, HCLIZ7aR Uil }toﬁ'i‘&!t% U<, BB PRt A Th o e d
1= >\ » T HCl-Molybdic: , KISk T ki, 7 AMTRORE
K, O Rz > CTHEsNT ;a{ﬁﬁi‘— X O HERBRI B R b i, 2T B
CaO iz >\ CEDTAY: ey NP o 1 N 772 /0 Tt S B e 7 -
MgO iz >\ C Titan yellow a2k Ve 4B e 2 SR L TS L7
Table 5. Growth of winter wheats
Name of Application Date of | Date of |- }'umbcr of tillers for 50cm Agronomic c.haracteristics Damage by
rate of N 12 22 | 28 Jul. at maturing stage yellow rust
variety (kg/10a) heading maturing Nov. | Apr. [Effective Ineffective ;{tléﬁtz::g)‘%:? g?c‘;f) Lodgi(:é) disease
1) N:o[June15|July 28| 163 253 | 121 ! 1 105 8.4 0 slight
2) 2 15 28] 194 343| 151 2 106 8.2 0 little
Hokuei 3 4 15 201 180 336 161 3 109 8.6 13 2z
4) 6 15 300 183 ] 350 165 2 107 8.7 43 4
5) 8 15 31} 188 359 178 6 108 8.8 88 4
6) 12 16 31 226 349 165 3 108 9.1 75 2
1D N:O 16 27 1911 305 | 115 4 125 l 7.1 0 medium
Hokusei 2) 2 16! 271 219 | 289 119 5 127 7.1 8 much
3) 4 16 281 2341 326 133 6 126 7.5 60 very much
No.4 H 6 17 29| 240 383 123 7 127 7.8 75 4
5) 8 17 300 251 372 125 6 130 8.3 80 ’
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Table .  Yields of winter wheats

- . Yield s{kg/10n) 7
Name of variety Application rate of N B/A (%) Weight of 1,000 grains (g)
(kg/10a) Straw{A) | Grain (B)
D N:oO 655 464 63 9.7
2) 2 670 525 61 37.8
K . 735 5 5 38.0
Hokuci 1) § 735 560 59 38
E)) 6 763 561 57 36.9
5) 8 770 559 56 35.6
6) 12 770 537 53 3.6
D N: O 674 305 38 3.1
2) 2 (74 30 38 31.4
Hokusei-No.4 3 4 763 332 37 28.6
D 6 756 305 34 28.5
5) 8 801 307 32 26.0
Table 7. The analysis of variance for grain yield
Hokuei Hokusei No. 4
D.F.
S. 8, m. s, F S. 8. m.s, F
Total 9 22,502 4,074
Block 1 2,722 6.02 1,000 2.18
Treatment I 17,974 4,49 0.95%* 1.246 312
18t order term ] 13,005 28.80%F 13
2wl order term 1 4,375 9,69* 417
3rd order term 1 551 1.22 0
Residual term 1 43 - 816 1.79
Error 1 1,803 452 1,828 457
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Table 8. A quadratic curve for ylcld anl '1|)phmlmn rale of N
A qu'ulr'nu. curve l m n

.. Hokuei y = 486 4+ 25.8x — 12.6(x*—~2) 409 6.0
Grain yickl .

Hokusei No.o4 | y = 201 + 0.7x — 3.8(x*—2) 251 4.2

. Hokuei y = 868 + 11.Ix — 5.3(x'—-2) 775 11.8
Straw yield .

lHokusei No.4 | ¥y = 819 + 36.5x — 1.9(x?—2) 742 23.2

Remarks © Y : Grain or straw yield, (kg/10a)

X : Value correspondedd to application rate of N, that is

§_] 0 2 4 6 8
x|l -2 -1 o0 -1 -2
m : Value of Y at N=0kg/102 in this equation

n : Amount of N at the maximum yield in this equation

Table 9. Investigated results (relalne promrtwn) on ;,ro“th and yield
Name of Application rate | Grain yield | straw )n,ld B/ llus,ht ol' l.u:z..,th Number Weight of
3/A
variety of N(kg/10a) (B) (A) stem of ear of tillers | 1,000 grains
1) 'N 0 100 100 i 140 1 100 100 100
2) 2 13 102 115 101 o8 125 95
. " v .
Hokuei Ky} 1 121 112 (R 104 102 133 9%
4) 6 122 17 108 103 104 137 93
5) 8 121 118 106 104 106 147 90
6) 12 106 18 100 104 108 136 87
[}] N: 100 } 100 100 100 100 100 100
2) 2 100 100 100 11 94 104 92
Hokusei No. gl 3) 4 109 113 98 101 94 116 84
1) 6 100 12 90 - 102 103 107 84
6) 8 | 101 19 G 104 109 109 7

Remarks ; No nitrogen plot was taken as basis.
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Table 10. Correlation ceefficients between yield and agronomic characteristics

L, CHhABIMENEAHE - UL X H
HOTHLY, SOEFY, 35HicTablel il
PHRBGC X 5 CA 5 &, THOE & 45 & OB
REGE AR E U X D L CTIEV IR SR L,
AR AR LD (2=t ] okt 58
& OHGITTH B,

AR & OMBYREG S PRI O TRIBIIR A X <
KL, BEHBO (k27 =41 CIIfigke, i
PUIRRYD THBAR 4 -5-) CIERHE & A5 i B A
LS E E LI, [k 48] TRTFRIRE AT
LM RS i,

Number of tillers

Height of stem

Weight of

Length of ear 1,000 grains

L Nokuei 0.757* 0.283 0.318 —0.368
Grain yield - . .
Hokusei No. . 0.375 0.26] 0.174 0.238
. Hokuei 0.725*% 0.244 0.592 =0.355
Straw yield A
Hokusei No. 4 0.401 0.652% 0.663% —0.667+

Remarks ;  #; Sigmificant al the 5% level
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Table 11.  Nitrogen concentration

Part for Application rate N 7% in dry matter  Index
. . (No N plot was taken as basis)
analysis of N (kg/109) Hokuei Hokusei No. 4 Hokuei | Hokusei No.4
1) N: o0 1.82 1.84 100 100
2 2 1.85 1.88 102 102
" 3 d 1.98 1.88 109 102
Grain
£y 6 2.09 1.90 115 103
5) 8 2.4 1.92 118 104
6) 12 2.16 —_ 119 -
1) N: O 0.48 0.54 100 100
2 2 .45 0.63 94 117
o ) Y DY
Straw D 1 0.52 0.66 108 122
I )) 6 0.53 0.76 10 141
% 5) 8 0.69 0.77 144 143
)] 12 0.79 - 165 -

‘Table 12. Nitrogen uptake by wheats

Name of | Application rate N amount of absorption (kg/10a)
AfB (%)
variety of N (kg/10a) Grain (A) Straw Totlal (B) Index
1) N: 0 6.60 3.44 10.04 100 66
2) 2 7.96 3.32 11.28 112 T
Hokuei 3 { 9.06 4.28 13.34 133 68
1) 6 9.56 1.50 14.06 140 68
8) 8 9.91 5.80 15.71 156 63
6) 12 9.55 6.82 16.37 163 58
D N:O 4.57 3.68 8.25 100 56
2) 2 .67 1.31 5.98 109 57
Hokusei No. 4| 3) 4 5.13 5.11 10.24 124 50
4 6 4.77 5.84 10.61 129 45
5 8 4.80 6.22 11.02 134 44

Table 13. Rate of nitrogen absorption o . .
=z - cemees DRI b ddo S FRATRIKRIAT 5 By
Application rate of Hokuei Hokusei No. 4 CEBINE) ML, XoiEke GATROMIE
N (kg/100) (%), (%) s\ TR D e BHs s A8l i e
D N:oO - — - C, R E T LONGHTHL LR

2) 2 62.0 6.5 MEL TV D, TOELHICHES T, BBEULL
3) 4 82.5 19.7 Fig. 2 12 P92 & BIEMINR Lo

D 6 67.0 39.4 FHEOR T, BDOHB I RIS bR
;f) ‘f 7‘9’-“ 3.6 DRBEMIEHHATE S & SUMAL, KT
i) 2 52.7 —

S s ES VU EobhF, WG LILEFTR MR, &
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B oo

5 BINBROFREMME Ruvssd 1kgHi )
DTG gERr Table 140 X 52, [z =1 ]
ATHe 450 X hwil, Fi, @RBEE LA
HRE O L7 OSSR R Lz, T3
100kg 4 Feic 088 PN AR T L BS KB H RL DI
e & LISHIL, HEFRA 4 ~ 6 kgD AERH CiL,
(27 x=4] C2.0kgHik, Fh MHEk45]) T
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Table 14. Grain yielding for a unit of nitrogen absorbed
and nitrogen amount to produce 100kg of grain
Application rate ; The former in above title (kg) The later in above title (kg)
! -
of N (kg/10) | Hokuci | Hokusei No. 4 Hokuei Hokusei No. 4
D N: 0 | I 34 2.42 2.91
2) 2 4 32 2.30 3.15
3 1 39 ‘ 31 2.54 3.27
1) 6 37 27 : 2.69 3.72
5) 3 3 26 2.98 3.84
G) 12 31 — 3.26 —_
! . ———
6) FEHEEBREERTWREE LA OTILE Ul iliasikL, i, B s

BT OT, B E, AKX, WHoRf#
e & O PRI Tk 4 Table 15125k L1z, SHERIL
BRIz X v, EERITEO ULEHREHFRO
W T HR S ST RILMET T 50 2GS
B E, MBILAGFTFO, BELHLINTHIH
IERA RS R B H, AK « R0k
fiFHE A D R, THRAPDEBUESHTRILE
WAz b LBEOW A L7 L, —HDOW % L oM
RN dH Do

TR TR A2k & b &S (R
=4 P TdE 451 £ b2y, T5100kg 42
B LB IR, WS (R 27 =4 ] AR
AR LTW3, BEMIZ A2 & SRR Ik
X Tig DAl n, FREADBITRILEH L

A EEER L FRIEOE AR R E A LLT
VDo N L BRI R ORI Lic i 5
THEL, 2 Ol L IR o Tl {2 < iR
e ) Bl TO B0, FHAOBITFRIIEHS
CBERE R D, 1BBNUTELEG-OT, EFELE
OF F, FRHEBE UCERBNIET Y L S
&, RHURYX D OMBOIRKIL LI LD LB
Bhtde K « FHhoOBRL 2keii 4 & 4 e
<, 7o, sHHAROWINC L 2Z(LDEL 4
Dy, FRADBIFRIGENFEL S Picvy,
192 100kg Az g i e BISERU L RESE O Pk
Y oBER 1.43ke, SnEL 2.97kg, HIK 0.53kgic
e~ E#aR-cbicl, MBT£ L, AR TR
T LT D,
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Table 15.  Absorption of nutrient elements at harvesting stage

N of appicuion | (7 ity i) | Toul ament | Temsloned | Aot of s
element | rate of N Grain Straw {kg/10a) part (%) | 100kg of grain (kg)
analysed)  (kg/100) | ypop e Hokused| Hokuei | HORUSE| Hokuei |HOKUSET| 1iokuei Hokusel | Hokuei | 1o
1) N: 0| 059 | 055 | 0.12 | 0.12 | 3.47 | 2.54 71 62 | 0.84 0.89

2) 2] 0.61 { 0.57 | 0.13 | 0.16 | 4.14 | 2.86 72 58 | 0.84 1.01

P.0, 3) 4] 0.55 | 0.64 | 0.4 | 0.7 | 4.22 | 3.48 68 58 | 0.81 1.1
4) 6] 0.6 | 0.57 | 0.15 | 0.18 | 4.68 | 3.24 68 50 | 0.89 1.14

5) 8| 0.63 | 0.58 | 0.17 | 0.19 | 4.97 | 3.45 68 48 | 0.94 1.20

6) 12| o0.62 — | 0a7 — | 4.82 - 65 — | 0.9 —

1D N: o 0.54 | 0.48 | 2.01 1.59 | 16.27 | 12.09 12 10 | 3.92 4.25

2) 0.56 | 0.50 | 1.94 | 1.78 |[16.76 | 13.48 14 9| 3.41 4.74

K,0 3) 4 0.57 | 0.53 | 1.99 | 2.01 }18.94 [17.14 14 8 | 3.62 5.47
4 6| 0.58 | 0.52 | 2.0 1.90 |19.67 | 15.93 14 8 | 3.7 5.58

5) 8| 0.57 | 0.52 | 2.2 | 2.02 |20.62 |17.64 13 7 | 3.91 6.14

6) 12| 0.52 — | 2.24 — l21.71 — 1 — | 4.32 -

1D N: o] o.02 | 0,03 | 0.30 | 0.21 2.20 1.52 4 6 | 0.53 0.54

2) 2 002 | 0.05 | 0.27 | 0.19 | 2.13 | 1.39 5 8 | 0.43 0.49

co | P 4] 0.02 { 0.03 | 0.30 | 0.20 | 2.52 | 1.63 1 6 | 0.48 0.52
1) 6] 0.03 | 0.05 | 0.26 | 0.20 | 2.36 | 1.63 7 7 | 0.45 0.57

5 8{ 0,02 | 0,04 | 0.20 | 0.21 | 2.55 | 1.78 4 5 | 0.48 0.62

6) 12| 0.02 — | 0.27 — | 2.47 - 4 — | 0.9 —

1) N:o| 0.4 | 0.6 | 0.14 | 0.13 | 1.52 | 1.30 33 3t 0.37 46

2 21 013 | 018 | 0.15 | 0.14 | 1.68 | 1.44 32 32 | 034 0.51

MgO 3 41013 ] 0.21 [ 0.5 ! 0.13 | 1.83 | 1.58 32 35 | 0.35 0.51
4 6G{ 0.153 | 0.19 | 0.14 0.15 1.87 1.67 36 29 | 0.36 .59

5 8| 0.15 | 6.15 | 0.13 | 0.12 { 1.81 1.35 38 27 | 0.34 0.47

6) 12| 0.15 — | 0.5 — ] 1.98 — 33 — | 0.3 —
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Summary

The writer had conducted a series of ferti-
lizer experiments at the field of the Kitami
Agricultural Experiment Station which was

newly built in Kunneppu town. The purpose of
this experiment was to study the responses of
the leading upland crops to the various appli-
cation rates of nitrogen, and here reported resu-
Its with winter wheat which was cultivated from
1958 to 1959.

The results were summarized as follows :

1) As the application rate of nitrogen was
increased, components of yield such as number
of tillers and number of grains in a ear, were
increased generally, but the form of change was
different respectively between the two varieties
which were Hokuei ( panicle-number type) and
Hokusei NO. 4 (panicle-weight type).

2) However, components of yield such as the
weight of 1000 grains and the ratio of grain yi-
eld to total yicld, were decreased especially in
Hokusei NO. { which was damaged considerably
by yellow rust diseases and lodging. This
damage was greater than in Hokuei.

3) The rate of nitrogen absorption in Hokuei
was estimated at about 70% in the plot which
showed good growth, and this value is modera-
tely higher than the value in spring wheat ex-
amined previously. But in Hokusei NO. 4 owing

to the damage during the maturing stage, the
rate was about 50%.

4) By considering the yield and nitrogen con-
tents of grain, the proper application rates of
nitrogen were estimated as 6 - 8kg/10a on Ho-
kuei and 4 kg/10a on Hokusei NO. 4

5) From the analytical results of studies on
the growth stage of flowering and harvesting,
the nitrogen content in the vegetative organs
increased more in the grain than in proportion
to the application rates of nitrogen.

6) The concentration and absorption of other
mineral elements such as phosphorus, potassium,
calcium and magnesium were also examined.





