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Growth and Grain Yield of Wheat in Relation to Differences in Soil Groups III. Effects of the
additional application of nitrogen or phosphoric-acid on the tiller growth and grain yield : Akiko SATO, Kazuhiro
SUENAGA* and Kazumi KAWAGUCHI* ( Tohoku National Agricultural Experiment Station, Morioka 020-07 ; * National
Agrobiological Resources, Tsukuba 305, Japan)

Abstract : This research was conducted with three varieties (Asakazekomugi, Norin 61 and Norin 64) in Red
Soil, Thick High-humic Andosol and Light-colored Andosol. In Red Soil the survival and grain yield of tillers was
increased in three varieties by the three times of nitrogen topdressing. In Norin 61 and Norin 64 nitrogen
topdressing increased extremely the emergence of Ty (tillers that emerged since the middle of the tillering stage,
and their survival rate was very low). This higher emergence rate of Ty resulted in rank growth and increased
lodging. In Asakazekomugi, nitrogen topdressing did not increase the emergence of Ty and lodging, resulting in
higher grain weight per spike. In the two Andosols, the emergence of tillers was increased and the grain yield of
T, (coleoptile tiller), T,, T;, and T, (tillers in axils of the first, second and third main stem leaves) were increased
by the additional application of 50kg/10a P,Os. Norin 64 had higher emergence and survival rate in T, and
higher yield than the other two varieties in Andosols which were phosphoric-acid-deficient soils. Since the T, of
Asakazekomugi and Norin 61 emerged and were ear-borne by the additional application of 50kg/10a P,O; in
Andosols, the varietal difference of grain yield was smaller than control.

Key words : Andosol, Emergence rate, Lodging, Red Soil, Soil type, Spike number, Survival rate, Varietal
difference.

BEOE(B LUENS OGHERIEEIZ D WTERETL
7.

S ITRIERO B W, B BB A
RIS > O IR E BEMEORBEKEIIL, Z0OE
ENETLERICOWTEZ L, LirL, AUME
EOFTBIBOWTHEBEEHDENILD TLFO
EERRNRLD, BEPY CBOBAENSZER
FICEEL B LIS 2 e CEESTY S
T,

ML &

SRER T, 1983 HIZHKWIE D L THOBHEME L
v —T, Kat, BEBSEEER Y £ L RER
B2+ A280cmDEXEF TCHREL -HEERE

2T, AT, AR CHETL CERESE
LT, WENMEL- B L, BELEERELR
+BIUVKBER 7 LIcBWLT, #5018
WEDLY T, EFEHLH0IEY Y EOEBEETL, H
MRS T > O HIRE, AEECNEINT 2HF 5

T BRAE, ZRIAEMRAET,

7 ) — h BB TIT o 72, B TIE & o 72
KEE# 5 &0, &HEOLEREIEE 13X
DEBYTH S,
ZofTHRfEIE C/N EMEL ATRRER LD
RO E LD EMAH D, FIERO TRLIEB DRSS
FODOHBES L UEMEREL ITERVLFERE %5

NII-Electronic Library Service



s —RBu 5 HBCBI 22 LFOEBLNE GBI3IH)

611

Table 1. Chemical properties of soil type.

pH Total  Total C/N Avilable  Available
Soil Type (H,O) carbon nitrogen ratio nitrogen  phosphoric
C%) N(%) (%) (mg/100g) acid
Gray Lowland soil 5.5 1.56 0.13 12.0 5.58 32.6
Red Soil 5.6 0.82 0.11 7.5 4.07 32.9
Thick High-humiic Andsol 5.5 7.65 0.39 19.6 5.90 nil
Light-colored Andsol 5.6 4.78 0.34 14.1 3.69 nil

Table 2. Effect of the topdressing of nitrogen on yield and yield components of three varieties in

Red Soil.
N application Grain No. of Grain Weight No. of 1000-grain Degree of
Variety yield Spike per spike grains weight lodging
(g/m?) (/m?) (g) per spike (g) (0—5)

6.4-0-0-0 N+kg/10a (Control)

Asakazekomugi 405+44 363+18 1.12+0.06 30.0+1.3 37.2+0.6 0,0

Norin 61 499+56 416+28 1.20%0.06 30.4x1.2 39.4%0.2 0, 0

Norin 64 491+16 424+30 1.17x0.06 37.4%2.0 31.4%+0.1 0,0
6.4-4.5-4.5-4.5 N+kg/10 a (Topdressing)

Asakazekomugi 752+ 2 (186) 556+ 0 1.36+0.01 35.8%£2.0 38.0+1.9 0,

Norin 61 640+29 (128) 504+42 1.28%£0.05 33.6+2.6 38.0*x1.5 2, 2

Norin 64 618428 (126) 619+62 1.03+0.08 37.8+4.6 27.6+0.7 4, 3
Analysys of variance

N application * % * % — — -~

Variety - -

Average of two replications =S. D.

The values in parenthesis are percentage of the grain yield on 6.4-4.5-4.5-4.5 N-kg/10 a to those

on 6.4-0-0-0 N-kg/10 a of in each variety.

Degree of lodging are showed from nil(0) to severe(5) at two replications.

% * :significiant at 1% level.
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Fig. 1 Effect of the topdressing of nitrogen on emergence and survival

rates and grain yield of tillers in Red Soil.

3:6.4 0-0-0 N« kg/10a, {1;6.4-4.5-4.5 N+ kg/10 a.

The emergence rate of of T, was calculated as a plant produced one
tiller is 1009%. M ; Main stem, T ; Coleoptile tiller, T,-T;: Tillers in
axils of first-third main stem leaves, T,; ; Tiller in axils of T, prophyll,

Ty ; other tillers.
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Table 3. Effect of the additional application of phosphoric-acid on yield and yield components of

three varieties in Light-colored Andsol.

P,Os application Grain No. of Grain Weight No. of 1000-grain Degree of
Variety yield Spike per spike grains weight lodging

(g/m? (/m?) (g) per spike () (0--5)
6.4 P,0s-kg/10 a (Control)

Asakazekomugi 428497 315+54 1.36+0.08 37.2+1.8 36.6+0.4 0,0
Norin 61 405+76 296+26 1.24+0.01 38.4+t0.1 35.8+0.3 0,0
Norin 64 5564 16 468+20 1.20+0.01 38.4+1.1 31.5%1.3 0, 0

56.4P,05+kg/10 a

Asakazekomugi 599+98 (140) 448+71 1.34+0.01 35.6+0.4 37.5%0.1 0,
Norin 61 53219 (131) 374+£16 1.42%+0.01 39.8%0.1 35.8+0.3 0, 1
Norin 64 611440 (110) 510+37 1.214+0.00 39.4+1.8 31.0+0.8 0,1

Analysys of variance
P,Os application * * * % — - -
Variety — * % * %k * * %

Average of two replications =£S. D.

The values in parenthesis are percentage of the grain yield on 56.4 P,0s°kg/10 a to those on 6.4

P,O;s-kg/10 a of in each variety.

Degree of lodging are showed from nil(0) to severe(5) at two replications.
* * and *: significiant at 1% and 5% level, respectively.
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Fig. 2 The effect of the additional application of phosphoric-acid on
emergence and survival rates and grain yield of tillers in Light-colored
Andsoil.
£9:6.4 P205-kg/10a, [J:56.4 P 205 - kg/10 a.
The emergence rate of Ty was calculated as a plant produced one tiller
is 1009. Abbreviations M, T, T,-Ts, T.p and Tk, see fig.1.

Table 4. The effect of the additional application of phosphoric-acid on
varietal differences in grain weight of T.T,T,T; in Light-colored

Andosol (g/m?).
6.4 P,Os; kg/10a 56.4 P,0s kg/10 a
Variety
T. T, T, T, T. T, T, T,
Asakazekomugi 0 54 98 64 52 125 132 80
Norin 61 0 55 97 63 24 82 100 105
Norin 64 0 102 132 94 4 132 147 64

T, T, T, T,: Coleoptile tiller, and tillers on the axils of first-, second-, and
third-main stem leaves.
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