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Outline of Demand of Maize in Japan 

It i,.; well kno\Yn that maize is one of the most ant in;£t'erhc·nt:-' of the J 
mixed feed. Recau:;e of maize has a good palatability and a high to all 
of livestoeks, contains high nutritiye energy, and the aboundance of its 
the ·world, that is the reason of keeping equilibrium in the and of 
the international demand, its importance as the maiu ingredient of mixed feed v;.ill he 
more adyanced in future. 

In Japan, the amounts of mixer! feed produced in the::e r•a:c;t ten ~·em·s h;:n· b:en 
incTeasing very high rate as is shown in Figure 1. 
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Fig. 1. The amounts of mixed feed production. 
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Followed by the remarkable increasing of mixed feed ion, iota] of 

maize• used in the mixed feed h~L' beeu increasing year after year. The amounts of 
maize used mixed feed since 1957 are ;:;hown in Table 8, and the detaiL; are al,;o shown 
in Table 4. 
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Table 3. Maize used in mixed feed (I). 

Total volume 
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Table 4. Maize used in mixed feed (II). 

:\ verage mix ratio 
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In spite of the total volume of maize used in mixed feed has been increased, mix 
ratio of maize declined in these few years. In 1907, total volume of maize used was 
:l,:H3 thousand tons, mix ratio 32.0 per cent, while in 19()5, 2,8G9 thousand tons, :'\5.0 
per cent. The';e declines of mix ratio of maize are due to the continuous replacement 
of maize b~r gmin sorghum. The relationship of mix ratio in total volume of mixed 
feed between maize and grain sorghum is as follmvs: 



19G2 19G3 19G4 1~)()5 19GG 19G"i 
Jlaize 45.4 4L2 40,0 :15.0 ;52.5 ~)2.0 1 ' 

Grain sorghum 89 .6 12.5 1:3.4 18,9 2:U-I 24.9'· 
Total 5:3.G 5:3.'1 5::i.4 5:).:l f}(),;~ 5G.9', 

These l'eplacements of maizP grain sorghum are chiefh due to their pricP di 
ference and also the increased production of mixed feed for hogs which have compara-

high mix ratio of Jil'ain sorghum. Although the mix ratio of maize has been 
declined in these few years, the mix ratio of both maize and grain sorghum has a c.:on
stant leYel. It has been shown fifty three per cent level except to 19GG and 1967. In 
these two years, the total mix ratio vvas elevated to fift~· six per cent leveL Like this 
tendency that using large amounb of grains in mixed feed is O\ving to the deerease 
of use of brans, according to the nutritional theory which shows mixed feed would be 
better to be contained high nutritive energy and low protein. 

On one hand, as is shown in Table 3, very large amounts of maize--- over :3,000 
thousand tons, 75 billion yen per year- used in mixed feed. On the other hand, the 
domestic production of maize has been very stagnated, The amounts of dome:-:tic maize 
production since 1959 are shown in Table 5. 

Table 5. Domestic supply of maize. 

Year Cultivated area Kg/a Yield (tons) (ha) 
----·----·~----··-- --

1959 217 103,700 

1960 259 ll2, 900 

1961 43,100 269 116,000 
1962 42, 100 246 103.600 
1963 38,500 269 103,500 
1964 ::>5. 600 236 83.800 
1965 30,100 250 75, :lOO 
1966 26, 100 24:l 6cl,:lOO 
1967 21,200 285 60,500 

. --- -·--- ------~-------

The domestic supply of maize is only less than 100 thousand ton:-~ a year, there
fore, almost all the maize ui\ed in mixed feed must be depPnded upon the imported 
maize. The situations of maize import since 1957 are shown in Table 6. 

The increasing 1·ate of mixed feed production would be expected to he 7--8 per cent 
over the previous year for the time being, the volume of maize used iil mixed feed wil! 
be increasing followed by the advancement of mixed feed production. 

1\Jaize is the largest imported feed in this country. In 19GG, the volume of imported 
maize was 8,101 thousand tons, 87.6 per cent of total feed import. :\laize import,; from 
principal countries since 196::\ are shown in Table 7. 

As is shown in Table 7, maize has been imported from vm·ious countries of the 
world and in these past five years, the majority of imported maize was supplied from 
the United States. In 1967, major supplying countries are the United States ( 52.1 per 
cent), South Africa (19.8 per cent) and Thailand (15.4 per cent J. These three countries 
:,;upplied 2,885 thousand tons, 77.8 per cent of total maize import. With comparing the 
previous year, imports from the United States, Thailand, Communi,;t China and Cam
bodia were decreased while from South Africa, Indonesia and Argentina were remark-
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Table Change in maize import. 

Value 
Million Yen 

J.:l.416 

l:l, 892 

19.544 

31,456 

38,880 

46,887 

59,306 

66,251 

72,420 

76,769 

79,132 

Note: AYerage unit price based on CIF. 
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Table 7. Maize import from various countries. 

1. 
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(12.1) 

1965 

. 5) 

21 142_, ~188 
(71. 5) 

24.472 
21,158 
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21,054 
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22,531 

23,060 
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24,753 
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(Unit base: ton) 
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. From Table 7, we can found that the volume of maize imported from South East 
Asia is still relatively small and yet it has remarkable 11uctuations year by year. In 
my opinion, maize is so important ingredient of mixed feed that it is considered maize 
must be imported from impartial countries. Under the present eircumstances, whether 
we like it or not, ·we cannot help to depending large amounts of maize supply upon the 
United States, Although there are many difficulties to increase the maize exports, it 
is expected very much to increase the maize import from South East Asia District. 



Qualities of Imported Maize 

1 n for mixed 
v;:riom• countries of the Viorld up to the nv.nQcmr 

·:hou!d be c-hanged not its 
but also vvith the condition of transport cmd storage. 
used to the five components such as moisture, crude 
fiber and crude ash. Above moisture, crude protein and crude fat are very 
The method of these CDlYi}JOJlents are follows: 

1Iolsture: 1::55 c C for t\YO hours. ( ~.c\.Q .... q_.C. 
Crude protein: Improved Kjeldhal method. ( A.O.A.C. 2.0:16 J 

Crude fat: Ether extraet method. 88.0:t3) 
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from 
maize 

eond-!tion 

we 
fat, crude 

Crude fiber: Acid and alkali digestion method. A.O.A.C. 22.040 l 
Crude ash: at 600oC for t\Yo hours. CA .. O . .._.\.C. 22.010) 

~ the n1ost matter is how little moisture and hc\Y rnuch 
have c-ontained in maize. .:11aize contains the less moi~Jture, the better 

can exped to obtain. High moisture content of maize is not fanmrable 
cause of it SOllH?tin1es n1akes the Htcident~ during the marine 
the same moisture content makes the dry matter of maize 

mixed feed made by the high moisture content maize usually decreases 
point for the manufacturers to 

of their mixed feed. 
}laize mixed by high mix ratio into mixed feed eompan' with other 

therefore the qualitieil of maize have a direct and ilerious influences upon the quality 
of mixed feed. 

Small crude content as n1aize it is useful for crude protein ~Jource for 
mixed feed on account of its mix ratio. For example, because of mixed feed for 
poultry has very high mix ratio of maize, considerable amounts of erude protein may be 
supplied by maize. Consequently, the content of crude protein of maize ilhould be a:; 

high as ]JOssible. 
On our crude fat determination, the colouring matter also determined at the ,;arne 

time. The colouring matter holds carotene, xanthophyll and some other useful pig
ments for the nutrition. Thu,.; the content of crude fat is important just as crude pro
tein. 

The average concentrationil of five componentil of imported maize classified h~· har
vesting country since 1962 which were summarized from Ramples ilhown in Table 8. urc 
arranged in Table 9. These analytical resultil were offered by several principal feed 
manufacturers in this country. 

All result is not indicated the representative value of maize produced in each coun
try because of difference in number of analyzed samples and of the imported periods. 
But in Table 9, \Ye found that maize from Brazil, Indonesia. Canada and South Africa 
contained less moisture and from Brazil, Cambodia, Canada and Indonesia had a fairly 
good eontent of erude protein. 

From the resultil in Table 9, follo\:v·ed by the imported period, the average amounts 
of moi::;ture and crude protein were summarized as is shown in Table 10 and 11. 

The average moisture content of imported maize had deereasing tendencies in these 
few yearil except Cambodia in 1967, and that of crude protein showed various tenden-
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Table 8. Number of Samples used to summarize analytical result. 

Country 

Thailand 

South Africa 

Communist China 

:vlexico 

Brazil 

Indonesia 
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North Korea 

Argentina 
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4 

2 

.12 
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2 
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2 
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11 

1l 
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Table 9. Average concentration of component according to harvesting country. 

Country 

Thailand 

South Africa 

Communist China 

Mexico 

Brazil 

Indonesia 

1\'umania 

North Korea 

Argentina 

Cambodia 

Canada 

Burma 

Country 

Thailand 

South Africa 

Communist China 

Mexico 

Brazil 

Indonesia 

Rumania 

North Korea 

Argentina 

Cambodia 

Canada 

Burma 

5S 

51 

17 

1! 

11 

8 

7 

5 

5 

Table 10. 
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9 l 
12.2 9. :·3 

13.4 8. 1 

12.7 8.4 

11.6 10. 1 

12.0 9.7 
12.3 9.2 
14. 1 7.7 
13.5 9.1 

13.0 10.0 

12. l 10.0 

12.9 9.-l 

Moisture content. (S~) 

1965 1966 

n.2 1:3.6 1:3.0 

12.8 

1:3. 7 l:l. 5 l:l.6 

12>. 4 

12.8 

12.6 12.8 12.0 

16.:3 

14.2 

13.7 

Curde 
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(O 
\ /() 

:3.Y 2. 1 1. 
') '7 
._). I 2.0 1.1 

4. 1 2. 1 1.4 

4.2 2.0 1.2 
3.9 2.0 1.3 

3.9 2.0 1.3 
4.0 2.0 1.2 
4. 0 2.7 1.2 
:3.9 2.9 1.3 
4.3 2.0 1.4 

'1. 2 1.9 1.4 

4.7 1.5 1.7 

1961' 1968 Average 

12.6 l:l. () 

12.6 12.2 
11. 9 11. 8 J:l. 4 
12.8 12.7 12.7 
11. 1 11. 6 
11. 6 12.0 
11.7 12.3 
I 3. :-; 14. 1 

l:l. 5 
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9.4 

9.2 9.2 10.4 

'7.8 6.8 
9. ~-_i 9.0 

8.9 10.2 

ll). 0 

9.4 
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1968 Axe rage 

9. 1 

9. ·I .. 
8.7 9.I 8 l 

8.5 8. :"~ 8. ,~ 

10.3 10.1 

9.8 9. ~ 

8.8 9. 
8. '?. i 

9. l 

10.3 10.0 

10.0 

9. 4 

cies according to the c:ountn. It looks like maize from Thailand has had the mo;;t de
finite qualitr. 

The seasonal variations of the components of maize imported from the t:nitr·d States 
since l9G:5 are shown in Table 12. These analytical results were offered by the most 
famous two manufacturers in Japan. There is no distinct variation by the arrival period 
to this country, but generally arrived during October to December has less moisture 
content. 

Table 12. Seasonal change of components of U.S. maize according to arrival period. (~b) 

Arrival Period 

1965 
1 an. --!\1 ar. 14.73 

Apr.-~June 13.00 
July~~Sept. 13. o:l 

Oct.~ Dec. 

1966 

Jan.~~-:\Iar. 9 
Apr.-~June 9 
Ju!y~··Sept. 19 
Oct. ·-Dec. ~·~2 

1967 

Jan.--:\Iar. 9 
Apr.--June 12 
]uly~Sept. l(j 

Oct.-~Dec. 

1968 

Jan.-:Vlar. 10 
Apr.---- June lO 

Crude 
protein 

8.66 4.43 
9. o:; 4,. 08 

9. 01 4.25 

9. 10 4.36 

'7.05 4. :c>4 

9.06 3. 78 

8.98 4.39 

4.59 

9. :l/ 

9.50 

9.89 

2.20 

1. 6:l 

1. 51 

L92 

1. 91 
2 .,.., 

• ,) I 

1.98 

1. 88 

2.22 

2.10 

2.21 

2. 1'7 

Crude 
ash 

1. 31 

1.18 
L z:; 
1.:31 

1.40 

1. 22 

1. :lo 
1. 26 

1. 1/ 

1.30 

2. 17 

1. 20 

l.l'? 
1.:34 
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ln order to compare with moisture and crude 
\Ycre ::;ummarized in regard to the maize 
rmd Thailand since 1962. 

2 :-;hows the distribution of moisture content. l 
South Africa ha:o moi~ture content than 

tontcnt. ::Y.Iaize f1'o~11 Thailand :~ho\YS n1ort' c 
others. 
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Fig. 2. Distribution of moisture content. 
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Fig. 3. Distribution of cnHle protain content. 

::\Iinor componentf> in feed such as minor elements and vitamin;:; play a \·ery im
portant role in the maintenance of health and nutrition of Jiyestocks. For 
for the minor dement, deficiency of topper causes the licking f'ickness of the rumi
nants which develops symptoms of anemia and general debility and that of zinc. para
keratm;is of hogs and chickens. Up to the present, cobalt, copper, iodine, iron, 
denum, manganese and zinc are recognized as the most important and e;-;,;ential for 
animal nutrition. Among them, zinc is the most easily detectable element 
graphically. \Ve have been determined the amounts of zinc contained in maizt' and m 
mixed feed by the polarographic method in these few years. The method used is a.-; 
follows: 

2.0 grams of ground sample is ashed in an electric furnace at GOIVC for t">\"O hours. 
Dissolve the ash with 5.0 ml. of GX hydrochloric acid solution. After 2<1 hour.~, the 
solution is transfered into a 25-mi. volumetric flask using less than 5 ml. of pure wah•r, 
and then bring the flask to volume with the basal solution. The basal ~olution ·was 
prepared by dissolving 2.G grams of gelatin, 25.0 grams of potassium ehlo:·idl', 1:3.0 
grams of sodium sulfite in approximately 400 ml. of pure water. The solution \Ya:< rrans
:fered to a 1-liter \"olumetrie flask and 500 ml. of concentrated ammonium hydroxide 
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Tabl.e 13. Zinc concentration in Maize and mixed feed. 
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1 

6 
., 
;) 

18 

4 
')') 
JJ 

2 

14 
4 

u.s 
16.6 

15. 

16.8 

13.3 

45.2 
43. 

24.1 

47.0 

91.5 

18. 3~15. 5 

20.6-13.3 

19.6-12.6 

18. 3~11. 5 

27. 1-21.0 

77.3-29.2 

139.5-45.2 

maize useful for the nutrition of livestocks just like 
ca1otinoide most It has 

~:~ or as a coloUl'2t:ion substance of 

Table 14. Average eoncer\t:ration of earotinoid in imported maize. 

Braz·;l 

Conunu:1i:::.t China 

Indoneoia 

North I{orea 

R.umz.nia 

South 

T'hailand 

2 

" ,) 

') 
v 

11 

2.51 
2.05 

10.6 1. 94 

13.5 2. 2:1 
11.8 1.95 

10.5 3.38 

11.3 2.53 

2.06 
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The determination of carotinoide was carried out 
anaJ~~tical results shown in Table 14 were offered 
in this country. 

As for the colouration of maize. more 
on account of its high concHJtration of 

the A.O.A method 1 ). The 
the most famous feed manufacturer 

of mixed feed made From this 

lwcn n·quired in this conn
and of a good appearance 

view, up to the present, 
Africa has been nw"t fanmra-it is said that maize from Thailand and South 

ble for the ingredient of mixed feed. 

Remarks 

In Japan, maize is the most important ingredient of mixed feed and very 
amounts of maize have been imported year year. It goes without saying that the 
demand of maize in this country vvill be increased in future. lTnder th(~se conditions, 
it is urgent that to insure and to develop the resources of maize with good quality. 
F1·om of this point of view, we hope that maize import from South I~ast Asia district 
should be increased and the;' eould be supplied maize of good quality conti 

Discussion 

D. Sharma, India: What is the importance of zinc in feed mix? I.s it very 
tant from nutritional point of view'? 

Answer: Zinc is an essential element for both plant and animal nutrition. Zinc 
deficiency causes parakeratosis of livestocks, therefore zinc must be contained in mixed 
feed more than the minimum required amount for every livestock. 

N. Mochizuki, Japan: How do you think about high lysine corn? Have you ever 
tested it in your station for improving nutritional value of mixed feed in the future'? 

Answer: High lysine eorn will be favourable for mixed feed production. 'We have 
no experiment on using high lysine corn in mixed feed. 

P. Phit, Thailand: Is there any seasonal variation of moisture content in the corn 
imported from Thailand? If yes, what is the amplitude of this variation'? 

Answer: We have no data up to the present. 
A. An~.s, Spain: Have you anab"sed the assimilable proteins in the different sam

ples of corn ? 
Answer: No. 


