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. Crops

Farmland in Japan is customarily divided into irrigated
nd dry fields. The former covers sliohtly more than half of
he total and is kept floodsd during the rice growing ssason.
cre.irrigated land is found in the south where it can be
rained after the rice harvest and a second crop plantéd.
ice accounted for 57% of .the total crop area in 1977.
ther important cereal crops include -wheat, barley and othetrs

‘ hich are gréwn on dry fields. Both sweet (Ipomaea Batatas)

~ nd white(Solanum tuberosum) potatoes are important food

rops. Soybeans, peanuts and pulses, e.g. kidney beans ahd
Zuki beans {(Phaseolus radiatus L. var. aurea Prain) are

rown widely. Other important crops include. dalkon(Raphanus
ativus), taro(Colocasia antiquorum), onions, lettuce, various
inds of cabbage, watermelons, tomatces and cucumbers.-

" Owing to active crop breeding and selection, modern .
ethods and heavy use of fertilizer, Japan has high crop
ields, especially of the. staple food, irrigated rice.
he yield for the 3 years 1977-79 averaged 486 kg/lOa
ince 1978 there has been a surplus of rice again. Upland
,1eld cropping acceunts for more than 11% of the total rice
ield area (Table 1 and 2).

Table 1. -Total area planted (ha) and farmland utilization (%)

(1977)
otal area : . - -
lanted (ha) " Rice Wheat. and Sweet Whlte. Misc.
P ' : : ) ‘ barley .. potatoes potatoes | cereals
,707,060 . 2,757,000 172,100 = 64,400 124,900 21,000
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Table 1 ccont'd.

Beahs Orchard Vegetables Industrial Mulberry Fofage Farmland
f . grops-. . Crops vtilization
232,000 415,100 630,200_ 248,900 - - 136,000; 906,000 103.5

Table 2. National production of-ﬁpland field crops'(1977)

Crop . .Area planted (ha) .~ Yield (t) Yield/iCa(kg)
Wheat _ 86,000 . ' . 236,400 - 275
Barliey 63,000 - 167,100 265,

© Naked Barley 14,800 38,700 261
Sweet pctatoes 64,400 1,431,000 2,220
‘White 124,900 : 3,420,000 2,740
Soybeans 79,300 10,800 140
Azuki beans = 65,600 . - 87,100 133
Peanuts 35,000 . 68,000 197
Rapeseed ‘2,580 4,540 175 -

~ Tobacco 64,517 173,249 270
Tea - 51,300 441,220 860"
Cabbage : 41,600 . 1,532,000 - -
Cucumbers . 25,400 1,068,000 -
Taro . 30,600 429,900, -
Tomatoes = - 18,100 . 974,200 -
Onions ' 29,500 ' 1,12G,000 L=
Daikon® - 72,700 2,758,000 - -

" Green onions 24,100 - . 555,600 -
Carrots - 24,100 585,300 =
Egg plant 21,400 . 658,000 —
Lettuce 15,400 322,800 -
Green peppers. 4,370 158,600 -
Chinese cabbage 40,500 1,743,000 -
Grapes 26,300 © 326,500 -
Japanese pears 17,300 . 518,300 -
Apples 46,600 . 958,800 -
Péaches ' 15,300 - ' 273,200 -
Oranges 153,900 3,539,000 -

9
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Crop No. of farm : Area plarited

households -~ “{ha)
Roses ‘ 1,440 . 217
Bulbs ' '
Lilies | © 3,180 ' P8,
Tulips = 2,290 . ' A00
Chrysanthemnums - _ o :
- 29,000 L 3,410
Carnaticns 3,140 - 292

2. The History of Upland Field Cropping

1) Hokkaido

am e o v e

Hokkalido is the northernmost of the o mai: la
It is distinct culturally and historieally, having  been
"settled.latef and still having a comparatively smaller popu-
jation. It has long cold winters with considerable snow.
The mean frost—free period varies from 120 days in the moun-—
tains inland to 145 days on the coast. The annual precipi-
tation -of 900 to 1,300 mm is digtributed throughout the year.
The soils are volcanic ashes of various ages, clays and peat
{Fig. 1). ' o I '

the four moin is

" 'In Hokkaide the farmhouses are scattered over the plains
in contrast to other parts of Japan, where they are usually
grouped intc villages. Farms. are also larger than the nation-
al average (Fig. 2). On the north-eastern plains it is not
possible togrow rice, so the chief crops are wheat, white .
petatees; sugar heets, 'soybeans, -kidney bedhs, azuki beans
and silage corn (Fig. 3). As shown in Table 3, Hokkaido
is a most important food supply area in Japan. -

" Agriculture in Hokkaido was started with trials of
many kinds of crops by farmers; 43 crops were tested in the
Tokachi district by the first settlers in 1883. In 1901,
the Hokkaido Agricultural Experiment Station was set up in
Sapporo, and all the eXperiment stations scattered thro@gh—
cut Hokkaido were brought under the supervision of the
Hokkaido. Agricultural Experiment Station. Fig. 4 illustratles

the expansion of upland cropping areas and the establish--
ment of agricultural experiment farms and stations. :
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T able 3. Agricultural Share of Hokkaido in Japan

. Hokkai@o Nat.ion (A) b © Source
Unit l\uén‘;t))e‘r féarcent- I\Lé:gt;er fggcent- B) gu?‘%rey?f Reference
- 3 % % |
Land - : C .
Whole land area - | 1.000ha| 8.351 (100.00] 37.764| (100.00] 22.1] s3 | PREsYOL
Aczble land v | onas| G same RS 206 |
Paddy field - " 270! - 24.00 3,081 - 56.3] 8.8] ° |MAFF
Upland farming field o wo| 3.6 1234 225 34l 5o | Hhnistey of
Orchard ' ” 5 0.4 592] 10.8 0.8 ‘Ef’sfé‘ﬁ,?f and
Grass land . # L 450 - 40.0 S67|  10.4| 79.4
Farm household lnowe®| 128 w000 4742 1000 2.6 .
'L : holds) = 4 1 b brime ninis
full time v 53 43.1 595 12.6( 8.9 | ter’s Office.
Whole population onol0l 5555\ 100,00 115,931 100.0| 4.8 51 |MAFF-
Farm population ” 553 10.0; 21,946 18,91 2.5 54 _
Workers” N 2,462 | ~1 53,141 —| 4.6] 50 |Prime Minis-
" Farm workers ”mr. 260 - &7 - 3.8 54 %\%TF%FHCE
Net national (Prefectural) -milii?:;; 74,070 100.0 16522 100.01 4.5 53 gfokn%ﬁ?g'ma
Agricultural net product s 4,849 6.5, 54,350 - 3.3 8.91 53 1|npning Agency,
Agricultural gross product v | a9 1000 w037 1wo0] s7f) o |{MAFF
Crops tooe | ss13] eli4] 71.916) . 69.4] 7.7 .
| Rice S ool 26130 2.0 36781 3.5 LU 8| MATE
Livestock and dairy farming # 3,463 38.6: 29,307i. 28.3] 11.8
~ Milk - o Lasel 1.3 ez el 208
Quantity of broduqt - 1,000t Co
Rice =~ Co.e | el . - 12,546 -1 75
Wheat o 142 - 70—l 3.6 ‘
potatoes . " 2,194 | 3205 —1 685
Soybeans o S 6l -] 1% o ._29_'6 53 | MAFF
Azuki beans _ T4 — 9% —=1 76.911. .
Kidny beans : ” 48 —1. 52 | 930
Sugarbeets AN X ~| zessf  —|w0.0
Mitk . ' e 103 —| eairl o =] 311
Livestocks | " géggg _ ‘ _ :
Milk cows : L R - 2,067 -1 35.2(
Beef cattles = ” 164 ~| 2.083 —| 7.8{l 5t |MAFF
Hogs : " 547 —| 9491 - - 5.8
. layers » AT —1 166.222 —| a2 &
CAgricultupal machinery | 1,000 . o5l i 100  —| 8.7| 54 |MAFF
Farm economy 7 : .
Agricultural gross income’ lfgg 7.986 - 2,399 —=1332.9
Managing expense # | ¢ 4,345 - 1,202 —[361.5
Agricultural net income # 3,641 I yerr 0 —=laee
. . . 53 | MAFF
Non-agricultural income 4 1,068 - 3.025 .- 35.3 .
Farm household income " 4,709 | 42 ~l1.6
Household expense " 3,708 ’ - 3,421, - —1|108.4
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Fig 4. Expansion of Upland Cropping in Hokkaido
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_Notei Prlnc1pal research statlons in. 1870-1907

{1) Nanae Station _ _ . (1870) |
(2) Sapporo Government Farm - _ o {1871)
. Niikappu Ranch - : . - (1872)

P';cLKOTﬁanal Ranch - { 1878) o
. Sapporo Agrlcultural School . {1878)
(3) Kamikawa Experimental Farm " o {1889}
(4} Tokachi Experimental Farm {1895)

(5) Kltaml Branch, Hokkaldo Agr. Exp. Sta ~(1907) -

Crop varieties from other districts in the country were
tested for their local adaptability at each station. The
adaptebility tests were continuéd until 1911, followed by’
attempts at breeding new varieties. During the period from

11912 to 1928, the breeding of new varieties using the pure .
‘line selectlon method appeared New varieties bred . by ’
the artificial crossing method (beglnnlng in 1912) came ‘to

be available from about 1926. There had also been some vari-
-eties bred by immigrant farmers, but these varieties came

" to be replaced by varieties bred at the experiment stations.

Table 4. Upland crop breedlng, by year,
Crop o P lanted area Breeding by Breeding by B reedmg by
' in' 1960 . adaptability pure line artificial
. tests - ‘selection crossing.

(before 1911} method (1).. methed (2)

(Winter), e

wheat ~ 15,100 ha. Martinsamber Martin =~ Akasabi-Shi-
(Spring), No. 8 razu (Brown
CGreen. (1919) . rust-free
mountain No, 1(1927)
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Table 4. Upland crop breeding by year (cont'd)

‘Cfop - Planted afea Breeding by Breeding by‘Breedihg_by
- in 1960 adaptability pure line artificial
tests . ~selection . crossing

{before 1911) method (1) method (2)

Oats - 73,100 ‘ Race horse Sapporo . Norin No. 3
- o : . spring - {1830)
No.9 o
- X : (1915)
Maize 13,500 = Long fellow Victory  FEarly cat
{seed) o : . 7 No.1{1932) No.1(1934)
" Dent corn 32,500 Yellow dent - " By using
: ' F, hybrid
, {after 15447
Soybeans 68,600 Akasaya ~ Oyachi - - Nagaha-hadaka
_ - -+ No. 2(1930) {1930}
White : o o | |
potatoes 90,000 Early rose Hokuno © Benimaru
. ' S No.2 {1918} . (1938)
Szizis 46,100 Klein- Hon-iku | Hon=1iku
: ' " wanzleben No.48 (1927) No.l1l90
: S ' ' {1935)
Flax 12,000 _ Belgium Belgium Nansho.

No.1(1924)  (1939)

- Note: The above varieties show only a few examples from
‘ ‘among the many varieties tested. " Varieties cited
in, the columns {1) and (2)'are thcse_which appear—
ed first. Some of the present ones have been furth-
~er improved. : : '

" By the late 1920s fundamental cultural methods accord-
ing to crops and areas in Hokkaido were established based
on the experiences of farmers as well as a‘great=many,ex—'
periments. ' : s :

(1) Wheat

Wheat was introduced into Hokkaido when the -island was
first colenized. Recently the planted area of wheat has in-
‘cregased remarkably, owing to the need to become more nearly
self-sufficient in food preduction resulting from the tight
situation in the world food supply markets. . The planted

R}
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area in 1975 was 23,100 ha and the total output was 35,000t
(Fig.S). Thg crop rotaticn system is shown in Fig. 6,

Fig.% Planted area and : Fig.6 Typical crop rotation :
production of wheat system in Hokkaido :
© Wheat : ¥ %
Planted area . : . o - . . \?f

Soybeans, Redbeans

0 - Pota‘,oee y ‘
0 e Beans’
\

~ {unit:10,000t) - o ‘ el

Suaarbeets

: . . : 4 L s .
Produttion 2 ‘ -

Regarding wheat breedlng, selection of varletles was the

main emphasis from 1903 to 1914 at the Hokkaido Agrlcultural
Experiment Station. SUCCGSSlVely, the pedigree test was in-

troduced after 1923, and many leading varieties have appearéd.

Breeding. by hybridization was ilnitiated in 1919. One .
of the purposes of hybridization was to breed varieties
resistant to leaf rust {(Puccinia recondita Roberge) and to
ledging.

With respect to the improvement in cultural methods,
soll fertility conservation and crop rotatlon have been dealt
w1th as most 1mportant problems.
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Fig. 8 . Yield increase compared
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The history of soybean research in Hokkaido is. divided
into six stages: Co

(i) 1869—1886 Domestic varietieés tested.

(ii) . 1887%1920” Varieties selected and cultural methcd
' S .establlshed _
(iii) 1921-1936 Cultural methods 1mproved; suitable
‘ " varieties increased. '

{iv) 11937-1945 ' Bean fields shifted to otner crops

' necessary for wartime. 3Soil fertility

: : depleted.

(v) . 1946-1955 Breeding system reconstructed

Cultural methods changed to mechanical
o _ , and chemical.
(vi) 1956~ -~ Bean quality improved. Labor force
- " reduced. ' -

Early soybean breedlng was initiated by means of
natural selection, followed by pure line selection. In the
second stage, the agricultural stations endeavored to com-

" pare the charactefe_among many varieties whic¢h had been
planted and newly introduced. Until 1937, the main -emphasis
had been on pure line selection. Sihce then many. superior
~varieties having characters such as early maturlty, hlgh
yield and high quallty were segregated

Breeding by means of artificial crossing was started
from 1927 at the Tokachi Agricultural Experiment Station.
One objective in éarly breeding attempts by the use of
artificial crossing was to breed varieties resistant to




soybean pod borer attack. Thus Dairyu-hadaka was bred as a
result of the combining of a glabrous .and a high yielding,
high quality variéty. Tokachi-nagaha was derived from the
crossing of To-iku No. 65 and Daizu-hon No. 326 in 1933 at
the Tokachi Agricultural Experiment Station. Tokachi-nagaha
accounted in 1955 for more than half of the area planted in

- soybeans. Thereafter, Isuzu, Kitami-shiro and Karikachi were
found to be more stable for worse climatic and soil condi-
tions and came to replace Tokachi-nagaha. At present Toyo-
suzu and Kitamusume are leading in the Tokachi district.

“2ince 1955, imported soybeans began to surpass the amount -
of doméstic production. Domestic soybeans, now reduced to
only 4% of national consumption, are used as the base for
traditional Japanese foods. Recent soybean breeding aims at
the improvement of the characters including bean size, hulum
-celor, and pretein content. In. addition to the above, toler-
ance to low temperatures and resistance to cyst nematede are
also. considered important.

Regarding methods of soybean culture, a large volume of
experimental studies has been accumulated.  Since 1949, tests
for increasing the yield were encouraged. - Thereafter,; dense
plantings for mechanization were tested. It was demonstrated
that there were marked differences in adaptability for plant
density according to wvariety.

The concept of fertilizer application on soybeans has
changed remarkably as compared to other crops. Experiments

concerning fertilizer are divided into four stages:

(i) | Phosphorus only was tested until- about 1920.

(ii) As soil fertility depletion became apparent, the.-
camount.of commercial fertilizers applied increased.

(iii) Commercial fertilizers became scarce during wartime.

{iv) Fertilizer availability returned to prewar level.

Additionally the effect of manure on reducing cyst
“nematode injury, and the effects of Mg, Mn and Na in
relation to the depletion of minor elements in the
soil were tested (1948-47). '

To increase nitrogen in the soil, inoculation of nitrogen-
fixing becteria (Rhizobium Japonicum) was recommended and the
inoculm was distributed to farmers without charge by the gov-
ernment in 1940. Owing to government aid, the area planted
in soybeans increased to 7,000 ha in 1951."

The Tokachi Federation of Agricultural Cooperatives has
'distributed noculized seeds® to farmers since 1975. Con-
sequently almost 30% of soybean seeds planted in the Tokachi
district are renewed with processed sceds every year.
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The relatively slow ecarly growth of soybeans necessitates
early weed control by cultivation and herbicide application.
‘Tests on herbicides have been carried out since 1954. Cur-
rently, pre—emergence application of premerge (DNEF) and
weeding with cultivators are the most pepuiar practices. The
most efficient soybean cultural method in Japan is.shown in
Table 5.° - : ' -

Table 5. Standard cultural method for soybeans in
eastern Hokkaido e

Machine - ' - Type . © 7 Efficiency (ha/hr)

Bottom plow - _ -
(with rakes) 14" x 2 sets B |

Disc harrow + o 18BY x 24 disk ' 1.0

Spike-tooth

Harrow ‘ - . 0.6
Bean planter -~ 4 row - ' 2.5
Sprayer 250 1 . Hérbicide 1.5

Pesticide 2.3
Cultiyatbr- .. 4 row. - . . : 1.0

" Combine o - i 2.0

?

% The noculization process was developed.in the United States

‘in 1958. It involves the application cf bacteria to seed in

a liguid culture. The air is theén removed from the seeds in

a vacuum. - It is reported that when the vacuum is relecased the
bacteria are drawn under the seed coat where, it is claimed,
they remain viable for a long period of time. -
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{3} White potatoes

The history of white potato planting in Hokkaido goes
back 260 years. Today they are widely planted in Hokkaide
and used as food, seed and as raw material for starch. In
1975, the total planted area of potatoes was 71,400 ha. The.
output amounted to 2,090,000 t (Fig.9) and the yield per
hectare rose to 29.3 t. The increase in potato yield result-
ed from the renewing of seed potatoes, the proportion renewed
being more than 50% for the whole country and 90% for
Hokkaldo

The potato is a cool weather plant, maklng its best grﬂwth
where the mean July temperature is about 21° ¢ or lower.
The young sprouts develop best at soil temperatureo of abowul
24° C, although tuber growth is best at temperatures of
15.5 to 18° C.  Tuber production is retarded at 3011 temper—
ature above 20° C, second growth mnv occur at 27° C, and
growth is completely inhibited at 29° C, above which point
the carbohydrates consumed by respiration exceed those
produced by photosynthesis. Potatoes grown in the southern'
part of Japan are planted in the fall so that growth
'takes place whlle the weather is cool. -

Fig._Q—Cbnsumption of potatoes

]
i Far
- _ 73 For starch icoaking
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Long days, high temoeratures, and high amounts of nltro—
gen favor a heavy growth of plants, and prolong the growing
season. Short days, cool temperatures, or a deficiency of
nitrogen favor early tuberization. Days of intermediate
lenoth cool temperatures, and ample nitrecgen favor max1mum
tuberlzatlon.

The early hlstory of potato grow1ng in Hokkaldo is
vague; an old record shows that potatdes were planted in
the southern part of Hokkaido as early as 1706. Modern
potate cultivation was initiated by thé intreduction of
. many varieties from the United States. The adaptability of
. those varieties was compared in 1975 by Louis Boemer, an
invited agronomlst whe stated that the growth of potato
plants in Hokkaido was better than that -ir the United
States.  He additionally gave warnlngs agalpet pobato De=ts
and dlseases

Irish Cobbler, referred to in Japanese as the Dansha-—
ku-imo after the importer Baron (Danshaku) Kawata, is the
‘most famous variety. It has been grown for more than a
hundred‘years - Danshaku-imo currently comprises 45% of
potato productlon in Japan. :

For the purpose of potato breeding, the Shlmamatsu )
Experimental Farm in Hokkaido . -was set up in 1938. There
- Norin No. 1 was bred i 1943, follow1ng which more than 20
varieties have been bred. S

Due to v1rus diseases, the expan51on of superlor varie—
ties could net be carried out with the degree of success
,achleved in other crops. . To meet the requirements for in-
creased food production in the postwar years, the stpck seed
farm organization was systematized, and in 1946, seven
government operated farms for the production of seed potatoes
were set up, four in Hokkaido and one each in Aomori,

Gumma - and" Nagano prefectures. Thus the mass production of.
Almmune foundatlon seed potatoes was launched

Further, breedlng for resistance to potato bllght and
for high starch content has continued. Recently,‘breedlng
of varieties suitable for processed foods such as mashed )
-potatees, French Fries and pofato'chips is being carried out.

Early cultural experiments were made on the size of
seed pieces, depth of plowing, planting time, planulng
spaces, the applicaticn of manure and time of harvest. The
effect of ‘lime Bordeaux mixbure on potato blight was -examined




from 1912 to 1915. )

‘Tests of sprouting inhibitors and the effect on tuber
quality were carried out in the post-war years. Thereafter,
“imported herbicides such as C1-IPC were tested on potato '
fields. : '

To reduce difficulties from clogging of potate diggers
with vines and leaves, various chemicads were tried in 19863
to k;ll_thC_VlneS Kllllng the vines before.harvest s*opa
growth, hastens maturity, reduces thé spread of blight. and
virus disease infection from the vines to the tubers. The
tubers ripen quickly, the sking thicken, and digging is
. easier after the vines are killed. Chemical sprays includ-
ing gramoxone, sodlum chlorate and reglox have been used
;for vine killing. ‘
‘Sprouting of potdtc tubers during transportation from .
producer to consumer cccurs at temperatures higher than 5°C
after completion of a rest period. For best keeping gquality
it is desirable to keep potatoes from sprouting for an indef-
inite period after curing. Many chemicals and plant hormones
have been tried to inhibit sprouting. Recently irradiaticn
of ¥ -rays on harvested potatc tubers with Co 60 has been
practiced in the Tokachi dlstrlct ‘ :

Table 6 shows astandard cultural method for starch
'pdtatoes E : : S

Table 6. -Standard cultural method for starch potatoes
in Hokkaldo

Frocedure ' Date Machine/Process  Remarks

Prepafation of sezed
~tubers (cutting,

treatment with " mid-April

disinfectants)

Plaptlng - ) 4.25-5.10 .Péznzerx 36 6 o VNlG, Pl

" K10kg/10a
Weeding . o . 5.5=8.2C Blind culhvatlon
' (3times, ) o
hoeing. (twice), . net harrow

Inter-tiliage . 5.2526.25 Cultivator(4 times)
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“Table 6. (cont'd).

Procedure . Date ' Machine/Process Remarks

Ridging . 6.20-7.5 Ridger. {once)

Diseese_control. 6.25-8.20 Sprayer (5 times)
Y . - . -

Harvest £.20-10.20 - Harvester

N

'(4)7 Coro

Corn was introduced-from the United States to‘Hokkaloo
in about 1867, Dent and dent-flint hybrid corn for silage is
raised for cattle. After World War II, new .sweet corn varie-
tleq have been bred for food and for the canning 1ndustry

The hletory of corn breedlng in Hokkaldo is lelded into
 Tour stages.

(1), New varletles were 1ntroduced and thelr adaptablllty
tested (1867-1938). .
(ii) ©  Corn breeding system was establisned'(1939—1945).
(iii) F-1 hybrids were popularized (1939-1945). '
S(iv) Corn breeding system was reconstructed (l953—present)

The establlshment of a corn breeding system in the second
stage includes the- improvement. of ordinal varieties by means
of ear tc row method, tests of inter— -varietal . hybrids, propa-
.gatlon of inbréd llnes and eelectlon of 1nbred lines.

To improve cultural methods, tests on olow1ng depth were

" begun from 1917, followed by tests of soil fertility conser- '

vation. -Tests of N, P, K-fertilizer appllcatlon were initi-
ated in 1910 along w1th tests for volcanic ash and peat scils
Tollowing the extension of corn cultivation to these Special
s0ils. 1In. the third stage, the use of corn silage for cattle
" was evaludted in response to-the deficiency in soybeafrl meal
imported from Manchuria during. the China Incident. Therefore,
fundamental experiments on corn breeding and cultural methods -
were completed before the war. Hybrids of inbred lines were
used for these experlments because of their hlgh degree of
heterosis, ease. in elimination of bad characteristics during
the propagatlon of -inbred lines, stability of genetic charac—
ters and ease in hybrldlzatlon : S

Experimental methods progressed remarkably with the in-

troducticen of modern statistical analysis afiter World War I7.
As a result, field tests were dealt with SCleﬂtl;lCﬁlly, and
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the standards of experiments, including experimental desigﬁ,
size of plots and replications were established in 195i1.

In the fourth stage, reconstruction of the breeding
. system was accompllshed under the aid.of the- United States
Department of Agriculture (USDA}; more than 120 inbred lines
were introduced and perfermance tests on their hybrids were
~continued from 1935 to 1959. Of - these hybrids, three;way.
crossed varieties having more productive characters such as
early maturlty and resistance to.cold weather, were- brought
1nto practlcdl use for farmers. in Hokkaido.

Experimentation was done on herbicides for corn fi€lds
“and the use of 2+ 4~D and MCP was established by 1955. The -
‘low rate of seed germination caused by low soil temperatures
nad become a serious problem when attempting to spread the
adoption of new hybrids. Although the problem was solved
later, chlorosis of seedlings due to cold injury remains
unsolved. '

" With the extension of hybrid corn planting, the ‘stand-
ard of corn cultivation had to be revised. The revised
standard for corn cultivation in Hokkaido is summarized in’
Table 7. : S

Table 7. Standard Cuthfal method forhcorn.in Hokkaido

Procedure - .. Machines . Remarks .
Seedbed preparation. Tractor with plow,
: T harrow '

.Fertlllzer application, Tfactor Jith corn Planting time:

din : id-rate
sesdng ' planter N:P C .Elo

=12:18:15% lOg/lOa
4,000-6,000plts/10a
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7
‘75
‘76
77
8

78

. Table 7. (cont'd)

Procedure . Machines Remarks
- Weeding _ Sprayer atrazine
"~ .cultivator
Harvestlng' - Hand picking Grain: 230kg/10a
Forage hapvester . Silape: .4 5;/10a-
. Sweet corn harvester sees " ;
(5} Sugarbeets

Sugarbeet cultivatidn in Hokkaido has played an impor-

tant role in upland farming:

Sugarbeets are one of the main.

‘crops in cold regions and also one of the main raw materials

i e A L.
ethod of transplanting sugarbeci

for sugar in Japan. The m
seedlings was developed and extended since 1962 and new
- varieties were introduced; thereafteér sugarbeet yield was
Sugarbeet seeds are planted in paper pots.
and sgedlings are grown in a shelter(nursery) for about 5
weeks and then transplanted by a transplanter into the
"field. There are 8 sugarbeet factories in Hokkazido. The

almost doubled.

production of beetsugar furnishes 13%

tion. (Fig. 10)
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' Fig'lO Sugarbest production  Fig.' 1l Onion production |
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{6) ‘VegetableS'

Vegetable production is behind in- compariseon. with other
crops. However, ‘in keeplng with the increasing demand caused .
by the recent growth of city populations and becaduse of:.a
higher living standard, planted areas have been centered
around the consuming large cities and production is on the
increase. Most of the vegetables produced in Hokkaido are |
for ¢onsumption in Hokkaido itself. Onions (Fig. 11),
© carrots, yams, (Dioscorea balatas Decne), canned asparagus
and canned sweet corn, however, are important spscial crops
for shipment to markets outside of Hokkaido. Vegetable
growing in Hokkaido is carried out on a ComparatlveLy large
~scale and mechanlzatlon is now making advarices.

(7)) Fruits

Fruits producéd in Hokkaido are appl

agl(Fig. 12}, grapes,
pears, chestnuts, cherries, peaches and others. The planted

area for fruits totaled 5,020 ha in 1979.

Fig. 12 Apples:(Area harvested
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2) Honshu

‘ In the northern half of H@nshu, the summers are warm and
humid, and the winters are cool and relatively dry. The mean
annual rainfall is 1,000-3,000mm, but'higher on the mountain
slopes. South Honshu has slightly higher summer temperatures.



‘ The farms here are very small, often less than 1 ha.
They have intensive tillage systems with the land almost -
continuously in-crops (Fig. 13). They are usually domi- '
nated by rice growing, but some more progressive farmers
are branching out into livestock production. '

Certain areas near large cit‘lies have developed dairy-.
ing. Fach tiny farm keeps only a few head of cattle,
however they feed no. forage crops, only commercial feeds.

FIELD| AREA 78y ] 7258 7759

No. 1(ha )| yan, APR, JuL. ocT. | JAN. APR: 1uL. ocT JAN. APR JUL. ocT

B - - " - SWEET PoTATCES® © OWHEAT
ONIONS WHEAT wiTH : w/ DENT comm . - N
1 103 |cqevace. C”'“E%M'; ' NURSERY BLD-
S, [] . L
: : DENT [ cORN RICE  ORT ARS x -
.08 RICE R * ITALIAN RYEGRASS™ -
.2 |.0 ’ LTAX Ay RYEGQRASST A A
. . CATS AND '
-3 1,04 RICE © OATS wITH veTen” Rt ITALIAN RYEGRA Sf
' R : VMW et AN A, o A -
mist. VEFETABLES T TEOSIMNTE * [} " \WHERT
; R e e T P PV P S AAAAA Hise, BLES FoR HOME e,
4 1.03 MURSERY BED FoR RAPE SEED . UsE - Asi] o
1L s wu.E[nT wiTH  JAPANESE¥] i< VEGETABLES
5 |.0 SUDAN GRASS N esE CABDBAGE JOHNSON GRASS
. ittt ] A At A AR Nt N
. ' I OATS ¥ S PJ‘IHEF\T Ricp BARLEY |-
: [ NP : st
6 {.13 ReE GREEN PEAL™ RICE ‘EMMV SR =
: B e TR o ] et
; B oATS S CARDAGE
7 : o8 . : LHINMESE LABR, | RIKCE
7 1.13 Rice T BARLEY RICE CHINESEL e
. - ] . 7 ;-.‘ERL‘?NN Rye_* : BARLEY
8 .7.1'7 RieE : WHERT : RICE W vETCH - RE Whpren|
. L]
. ' ' ' RILE  Rsesn
R = &< .

9 11‘7 Q\CE T BARL-E_V R\CE‘ -, RAPE SEED C .
N P - RICE .
10 1.12 | 7 pyee RAPE SEEDR RICE  fompe sEED M,_Bﬁﬂ

] - ) ¥ VE‘rcl—f
11 {.13 RicCE WHERT Rice: - |VETH Rce
et il S g S S,
_ AWk _ ¥ : TEOSINTE® . PDAMAZED BY
12 1.04 BEETS : CHINEST CADDAGT  greye? TOMATOS  ReamiiTA TN
e e e, . M e A I i et T T e T o,
N o B RAPE
¥ : : : SEED |

13 05 LAYINg clovERr . ) RICE N uﬂ-l..'Eﬂ__T_ : R¥CE PoTATLS
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*denctes’ fddder crops

Fig. 13 Crops grown by field on a Japanese Tarm 'ih-1957
1258 and 1959. ~(Source: F.A.O. 1962)
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3) . Shikoku and Kyushu

These parts of Japan are'semi—tropical'with a ‘crop season
of 12 months. The rains in the wet season (June—July) and
the typhcon season (September-Qctober) are very heavy; typhoons

also can cause considerable damage to crops. Crops for live-

stock can be grown-all year round. Although it is not common
practice, three or four crops a year are possible. Otherwise

farming is similar to that described above for sectlons cf
southern Honshu.
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