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Introduction 

l\laize in Southea;:;t }\8ia condition,; arc 
feded the monsoon, should eon,;iderecl on two of 
such dr~-- ( vvintcr) and rain.\'··sea,c;on i summer) crops. .rainfall tht· 

factors in basin;,, breeding oJ excellent 
for dry- and rainy-season 

sno\v~· and cold in climatic-
from 120 to 150 limiting factor l'-' tempera

early maturing maize 
cultivation. Xow, 1 vYill mention 

fifteen years, from 19fi2 to 

sen,;ible to tempera· 
a part of my 

\Yhen I had studied n1aize bi·eed.in~:-

Breeding of Excellent and Their Original Materials 

of excellent recomme2Hled maize varieties t. and flint 
theil· released ~·ears are shown in Table L 

divided in to two main the fir~t 

1905 to 1D88, \Yhen \·m·ieties'' \Yero introduced from tht 
fron1 1D45 to the rn·e~.:ent introduction and 

have been carried out. 
As I had in this work Hl62, T mention of recommended 

and Ko ?\ o. G, v:hich \Yere released in 1957 and 1962, 
IZ.e 1\o. 504 released in 1962, bc~ause it \\·a~ the introductio11 of ·~oh.io \\i'G4"' 

ltural and tL,•n, 'Y\'af' tested on 

in Holdmido. 
1~}~' as seed 

selected from 

liae~ of Ko '\o. t three-way Cl'OC'" 

\Vhich belong lo "~\' orth ._.!\n1erican , cn·e 

"Sakashita" through mas.s r-;elect.ion 
from flint variety introduced from the U.S.. is an inbred lim· 
o;eiected from population of "l\Iais Peta", vvhich 1s loe:d variet_,· in Italy, and also, be

to "European Type". set'ming to be derived from the· croc;" beh"·een "/\egean 
and "Cuibbean Type''. 

In l(o No. G, double cross hybrid, "D403'' and "D405" as seed parental lines are 
selection from the population of' dent hybrid introduced frorn Pride H;~·drid Co. in the 
U.S., and belong: to "North Amel'ic:an ; while, "T102'' and "Tl07" a;; pollinator:-; 
are the selections from the population of local flint \'ariety named "Koshu'' ut 
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Yariety 

Hybrid 

Table 1. Recommended maize varieties in Hokkaido, Japan. 

year 

1905 

1905 

1945 

1957 

Name of variety :_Flint) 

Extra Early Flint •.EE) 

Sakashita E) 

Ko, No. + : 
N21 N19) x 

192:1 

J9t'2 

Yellow 

\Vhite 

Ko, No.6 
])4((3 >< 

Ko, No. 50:r.OHTO WG4 L) 
1962 , Oh51A 

\Iaturity: EE---Extra Early, J:<>-Early, M--M.id-Season, L~Late, EL--Extra Late 
Pedigree of Inbred Lines: i'\21, "0119- Sakashita :,Hokkaido Local Variety, JAPA;\1') 

TG-lVi ais Pet a Local Variety, IT/\LY) 
D+CG, D405--Pride Hybrid Co. U.S.A,) 
Tl02, Tl07--Koshu Honshu Local Variety, JAPAN) 
Oh51A, vVF9, Oh4:1, Oh45- Ohio Agr. Exp. Sta, : U.S.A,) 

:\It. and belong to "Caribbean 
Thus, I think that these tvnJ hybrids having 

uo;ing· combinations between divel'se origins of different 
between "North American and "European Type" or 

rerials. 
Fig. 1 is c.ited from "Studies on the characteristics of local va1·icties m 

bred 

\Hitten by T. Suto and Y. Yoshida in 1959. This shovc·s five types of the Oriental 
cmch as ":'-Jorth American", "European", , "Persian'' and ''Caribbean", 

and also, their geographical distributions. Besides these, "Perl'ian T~cpe" i:< abo 
n maturity, and there seem to be some varieties distributing at high latituch· or alti

tude in "Aegean Type" and "C:aribbean TherefOJ·t;, in maize South
cast colledion of materials distributing in these arras and inYestigation of rheir 
characteristic:s seem to be dt•sirable. 

Adapting Areas of Improved Hybrids in Hokkaido 

As above mentioned, temperature is the primary factor in maize growth in Hok
kaido. And I divided the adaptation belts of maize \'arieties in Hokkaido, based on thr 
formula "Effective Integrating Temperature---~E.I.T.''. The calculating method i:< as fol
lows: 

Date of harYest.ing 
E.l.'r. = 2J :.Mean temperature -lOcC; 

Date of planting 



After T. Suto and Y. Yoshida (1959 

Fig. 1. Geographical distribution of the Oriental 1\bize. 
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days 

160 

900 
800 

~1-0 ~J 

Delle of harvest. 
E.L Temperature "' : !\Tean Temperature - -l0°C) 

Date z;f plant. 

Fig. 2. Effective integrating temperature belts (left) and non-frost season belts 
(right) in Hokkaido, JAPAN. 
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'fable 2. 

Name of Date of 
hybrid 

Ko 

Ko .J J7 585 

Adaptation of maize hybrids for effective integrating temperatm·e belts. 

1n 

the temperature 

_Frorn gernlina
tion to- ~.-i1king 

-F'rorn silking 
t.o n1aturity 

t{)() 

area division;~_, 

which into three classe:' of range from 140 to lGO 

[or grain production 
of \7V1scon::--;;n, 

Relative maturity 

Based on the average length of maize 
growing season in days, this map shows 
the major maturity belts for maize in 
Wisconsin. The Wisconsin Experiment 
Station has developed anum her of hybrids 
to fit the wide range of climatic and soil 
conditions of the state. 

l'pper 

l\1.iddle 
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105 
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115 
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Earl:, 

Iviediurn 

.'\icdium 

Medium early 

Medium 

Early 

l\ledium early 

Medium 

Late 

Fig. 3. Maize maturity belts in Wisconsin, U.S.A. 
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. Area Division for of Hybrid in the U.S.A . 

Cultivation Tests in Holo;kaido 

, \\'US re1ea.sed in :t 

diff'er-
"'Sakashit<;'' 

under conditions with 
"Sakashitn", and th(:; limitation for 

wa,; 446 kg in "Sakashib", while, 57,1 kg in l(o So. 4. 

Ecological Variation of Ko No. 4 in Hokkaido 

Hokkaido is located at the northern of and there are :-;orne 
their in climatic and soil conditions even in this island, because it 

j,; SUlTOUJ.Hled by three seas. such as the Paeifle Ocean, the Sea of and the 
of .Japan, and is divided into some by mountain:<. 

I will introduce here the results of the tests carried out at and i\Iemuro, 



Soil Areas 

A : East Texas Timber Country 
B , Gulf Coast Praine 
C : Blackland Praine 
D : Grand Praine 
E , \Vest Cross Timbers 

Central Basin 

G 
H 
I 
J 

Hi>.) Grande Plains 
Edwards Plateau 
Rolling Plains 
High Plains 
Mountains and Basins 

Fig. 'L Haiufall belts and soil areas (left, and recommended planting dates for the maize-growing :ueas :right) in 'I'exas, 



Sakasbita 
en-
linated 

variety) 

Ko No .. ! 
(hybrid) 

N· 7.94 
P· 10. 00 

K: ()() 

Standard 

2x 

Tabie 3. Yield test of grain corn. (Variety X Fertilizer x Plant Population) 

700 
S,GOO 
7.400 

ll, ]()() 

::1,700 

5,600 
7,400 

.11. 100 

225 

2:31 

2:n 

229 
2:19 

249 

261 

259 

:o51 

II 20 
f/ 20 

17. 
16. 

14. 

12 

.0 

28. 

29. 

29.6 

:-n:{ 

3?9 

446 
~04 

361 

505 

:395 

:192 

469 

l<atin 

lGO lOll 

110 

1?1 

129 

100 :1 

l.fO 1\il 

140 

.109 1 
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Fig. 5. Yield test of grain corn. :Variety Fertilizer l'lant l'opulauon 

""' 0 
c 



'fable 4. Weather Table: Temperatures CC) in Sapporo and Memuro, Hakkaido, JAPAN. ( l 

Mean atmosphore temperature Soil temperature CDl 

Sapporo l'vlernuro Sappor\'1 uru 

1 8.2 7.0 2 

2 10.2 !0.8 10. l w. 1 A'lay 

May 
., 
.) J:l. 7 1:3.4 il.8 

4 12.9 12.9 l2.h (I 
l_ :·~ < 

,, 
t (, 

5 13.9 14.8 
June M 

1:>. 2 1 0 
June l I I 

6 14.5 15.6 .. 17.6 17.5 
(i 1!. 4 14. 

E l'i ) 1 0 

20.6 
1 lA.O lL5 

H 
2 12.2 10. :J 2 1') '_) ll.:l 

July M 18.6 
',L ,) 

.July 0 
:J 16. 7 16.5 ·.• 15.5 IG. ~2 

June June d 

4 17.4 15.8 4 17.(! ]"' /. 

5 15.3 14.8 2:>.7 22.2 5 16. 1 lii. B 

6 19.8 19.7 22.0 (j 18.0 1 Au_r2,·. 

E 
18.3 l 20. I :w.1 

2 19.6 20.0 18.0 2' 20.8 B J •1 l ~'. 1 
., 19.9 20.6 Sept. H.4 " 21.2 Sept. :\1 l ., 
·' ,) i 

.) 

July 
July 

E 1 4 . 17. l 14.5 4 18. 1 

5 20.5 18.6 ~) 20. 1 18.9 B 
6 24.5 2:-l. 4 ['\,.+- M 6 22.0 ZLO :VI 

E E 

Note: l. B; Begining of month, M; Middle of month, E; End of month. 

2. * ; Period of 5 days. 

iB 



Early plant. 

Ordinary " 

Early Plant. 

Ordinary 11 

Late 11 

Table 5. Local variation in some characters of Ko No. 4 in Sapporo and Memuro, Hokkaido, Japan. 

Date of 
planting 

Tlate of 
silking 

Date of 

Mcrnuro 

29 Sept. 24 
... s t 2~ o I .ep.. 1 

H • Sept. 

Dry matter weight 

yield 

JvTcn)uro 
1 l0ai 

(~') '} 
),).) 

,_. 
8 
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Fig. 6. Mean atmospheric (left) and soil (right) temperature 

2 3 4 5 6 

Note: Soil temperature was taken at 5cm below the soil surface. 
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Fig. 7. Mean atmospheric (left) and soil (right! temperature (196:3). 

Note: Soil temperature was taken at 5 em below the soil surface. 
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Fig. 8. Local variation in some characters of Ko No. 4 between in Sapporo and in Memuro, Hokkaido, JAPAN. (196:31 
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which are located at the central and parts of Hokkaido, in 1963. 
tests, Ko No. 4 was used and three dates, such as 

17) and late ( were set to know how maize 
c;howcd ecological variation under different conditions. 

Table 4, and 6 7 show the air and soil temperatures, which 
rather lower at :'llemuro than at but at ~'otmg stage of maize growth 

to ,Tune. Table 5 and Fig. S show the n1riation of Ko No. 
between at two tested More plant height and more dry matter at the 
young Htage of maize grO\vth at JUemuro resulted in higher yield. This was shown 
the results that in the planting plot at l\Iemuro showed the highest 
of 638 per lOa among all, but less at Memuro than at Sapporo both in the 
and the late planting plot". This is my ground of thinking that maize production at 

the eastern part of Hokkaido has advantage, which early planting and subsequent bet
ter at young c;tage can be closely connected with yield increase, and accordingly, 
that :VIemuro or the eastern part of Hokkai do is the region having high possibility foT 

increase in maize production. 
I mentioned here of the following four knmvledges, which I had obtained from my 

experiences through maize breeding in Hokkaido. 
Breeding materials. 

2) 'I'hinking for regional extension of the improved hybrids. 
3) Differences bet\veen the improved hybrids and the old varieties. 
4) Ecological variations of the hybrids in Hokkaido. 


