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Foreword

In Taiwan, sweet potato, peanut and soybean have one economic aspect in
common. They are all important both as human food and as hog feed. With the
steady growth of population and the number of hogs raised, the demand for these
three crops has been continuously on the increase in the postwar years. The
acreage of sweet potato, around 230,000 hectares, is second only to rice, and that
of peanut has reached nearly 100,000 hectares and has edged out sugarcane (93,000
hectares) to become the crop with the third largest acreage in 1955. The soybean,
with a humble prewar acreage of 7,000 hectares (1934-1938 average), has now over
30,000 hectares and is next in acreage only to rice, sweet potato, peanut and sugarcane
among the farm crops. The acreage expansion of these crops will perhaps slow
down due to the limitation of arable land and the growing competition for land
among crops. The future hope of further increasing the production of these crops
lies in the elevation of their yield per hectare and reduction of loss in the field and
after harvest.

The improvement work done on these three crops before the War was much
less extensive than that on such crops as rice and sugarcane. Neither was much
attention given to these crops in the early postwar years. Only during the last
two or three years have the local agricultural research institutes and stations seri-

ously resumed and intensified the improvement work on sweet potato, peanut and
soybean. ‘

Wheat is a winter crop in Taiwan, planted after the harvest of the szcond rice
crop and harvested before the transplanting of the first rice crop. It is a useful
supplementary food crop and is in much ‘demand by the local flour mills. When
the pricz is low, its acreage may be shifted to other winter crops such as flax,
field peas, and vegetables.

The present paper reports on the progress of the work on variety improvement
and seed multiplication of these four crops, with special emphasis on results
obtained in recent years.

H. T. Chang, Chief

Plant Industry Division



Crop Improvement and Seed Distribution

of Upland Food Crops in Taiwan

The food crops included in this paper are sweet potato, wheat, péanuts and
soybeans. They are especially adapted to upland cultivation and their economic
importance is second only to rice and sugarcane. The acreages of peanuts and
soybeans have increased considerably during the past few years because of increas~
ing demand for oil and protein feed for local consumption. ‘

No significant progress is being made, however, on the increase in unit yield
of these four crops. One of the primary reasons for the low unit yield is that
most of the varieties used are those that have been propagated for many years.
For this reason, the Joint Commission on Rural Reconstruction (JCRR) has contri-
buted considerable financial and technical assistance since its establishment in
Taiwan in 1948 to local agricultural research institutions and the Provinqial Depart-
ment of Agriculture and Forestry (PDAF) in stiengthening the work on crop
improvament and on seed multiplication and distribution.

Much of this work still involves experimentation and demonstration or develop-
ment of a better system of seed distribution. This report gives the present status
of seed improvement and distribution work in Taiwan on sweet potato, wheat,
peanuts and soybeans with a brief description of the production of these crops.

1. Sweet Potato

. Background information
A. Acreage and production:

Sweet potato, 2 common staple food for Chinese as well as for thousands of
people living at the southeastern Asia, is known to have been grown in Taiwan
even before the Dutch took the island in 1624. History also tells us that many
sweet potato varieties were brought by the settlers from Fukien and Kwangtung
after the occupation of Taiwan by Koxinja in 1662. At the time of the Japanese
occupation in 1896, the acreage of sweet potato had been expanded to some 39,000
hectares. .

The first improved variety was selected and released for island-wide planting
in 1912. It was White Holland, introduced originally from Japan, and is still one
of the commonly grown sweet potatoes in Taiwan. With development of local
agriculture since then, the acreage of sweet potato has heen increased steadily and
in 1954 its acreage reached a peak of 247,551 hectares. This area was second only
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to rice and almost six times that in 1900.

Because of greater demand for land for other crops, especially peanuts, the
sweet potato acreage decreased slightly in 1955. To offset the loss in acreage,
effort is being made to reduce losses in the fields and in storage. These losses
are estimated at as high as 20 percent of total production, or the equivalent of
48,000 hectares a year. Improved drying facilities and better control of insect
pests in the fields as well as in the granaries are expected to reduce these losses.
Acreage and production during recent years compared with some years in the past
are shown in the following tables:

Year Acreage Production Unit yield
(Ha.) (M.TD (Kg./[Ha.)
1900 ; 39,855 205,996 5,169
1935 138,225 1,624,101 11,750
1945 134,715 1,165,263 8,650
1951 231,389 2,021,719 8,737
1952 233,502 2,090,463 8,953
1953 237,788 2,276,942 9,576
1954 247,551 2,056,823 ‘ 10,328
1955 245,513 2,437,443 9,928
1956 (goal) 215,000 2,580,000 12,000

B. Producing area:

Since more then 200,000 hectares of sweet potatoes are planted every year,
they are seen almost everywhere in Taiwan from north to south and from west
to east. They may be planted on hilly slopes, upland, lowland, paddy fields and
sometimes along the roadsides and river banks. The major areas of sweet potatoes,
however, are in Tainan, Yunlin and Changhwa in the south and central patts of
Taiwan. These three prefectures alone have almost 35 percent of the total acreage.
The geographical distribution of the sweet potato acreage in the crop year 1956 follows:

Acreage (Ha.) Percentage
Northern Taiwan
Keelung City 689 / 0.32
Taipei City 211 0.10
Ilan Prefecture 4,738 2.20
Taipei Prefecture 9,199 4.28
Yangmingshan District 499 0.23
Taoyuan Prefecture 7,137 _ 3.32
Hsinchu Prefecture 9,323 : 4,34

Miaoli Prefecture 10,836 ‘ 5.04
(2)



. Acreage(Ha.) Percentage
Central Taiwan

Taichung City 918 0.43
Taichung Prefecture 7,302 3.63
Changhwa Prefecture 22,249 10.35.
Nantou Prefecture 8,439 392
Southern Taiwan
Tainan City 3,912 1.82
Yunlin Prefecture 27,096 12.60
Chiayi Prefecture 17,351 8,07
Tainan Prefecture 32,5563 15.14
Kachsiung City 1,343 0.63
Kaohsiung Prefecture 16,647 7.74
Pingtung Prefecture 16,640 A
Eastern Taiwan
Taitung Prefecture 4,863 2,26
Hwalien Prefecture 9,174 4.27
Penghu District
Penghu Prefecture 3,381 1.57
Total: 215,000 100.00

C. Planting and harvesting seasons:

Sweet potatoes are planted primarily as the autumn crop with only small
acreage in the spring. Of the 215,000 hectares planned for the 1956 corp year,
182,698 hectares or 85 percent will be planted in the autumn. The percentage of
spring planting is much higher in northern Taiwan than in the southern part. In
Tainan Prefecture, for example, none of 32,553 ha. of sweet potatoes is planted in
the spring. Only in Penghu Prefecture (Pescadores Islands), are all sweet potatoes
planted in spring s=2ason because of the climatic condition.

Spring planting is usually in April and May. Autumn planting is between
August and September. Harvest is five to six months after planting. Early
maturing varieties usually are needed in the north because of the shorter growing
season. Ordinarily, sweet potato is rotated with paddy rice, sugarcane, peanuts,
upland rice or green legumes in the local cropping system. Little land is devoted
to sweet potatoes as a single-crop. In fact, in southern Taiwan, sweet potatoes
are often intercropped with sugarcane in the autumn while in Taichung and
Changhwa Prefectures, they may be interplanted in rice fields about 20 to 30 days
before the second rice crop is harvested.
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Intercropping is a common practice in Taiwan. It enables farmers to grow
more crops on their limited land, although it does reduce yields to certain extent.

D. Economic Importance:

Production of more than two million tons of potato tubers annually is worth more
than six hundred million New Taiwan dollars without considering the value of
green vines and leaves which could be used for feeding and planting. Sweet potato
tubers are used primarily for food and feed, and a small portion is used in manu-
facturing starch powders. However, with more rice being produced in recent years,
coupled with the improvement of economic conditions in the rural districts, swest
potatoes are being used more for hog fead than for human food. This also indicates
that a greater number of hogs are being raised in recent years to meet the need
of Taiwan’s growing population. Ths= following unpublishad data suppliad unofficially
by the Provincial Food Bureau show the trend in use of sweet potatoes.

Used for Percentage in 1942 Percentage in 1954
Food 47.6 9.1
Feed , 42.3 89.5
Starch 6.7 04
Seed 34 1.0
Total: 100.00 100.0

A greatar portion of sweet potatoes is made into dry chips and only a small
percentage is used in fresh form.

ll. Variety improvement

A. Varieties grown at present:

More than 200 varieties of sweet potatoes are grown commercially in Taiwan,
but, of this number, less than 30 of them occupy an acreage above 1,000 hectares.
Native varieties were obtained from the selection of those which had been introduced
to Taiwan in early days. They still occupy well above half of the present total
commercial acreage. The improved varieties, occupying the other half, are those
formerly bred by the Chiayi Agricultural Experiment Station of the Taiwan Agri-
cultural Research Institute. They were obtained from the crosses made between
the native or Japanese varieties or with other varieties introduced from other
countries. Some popular improved and native varieties and the origin of some
improved varieties are shown in the following tables.
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Some Popular Sweet Potato Varieties in Taiwan

Improvad varieties Native varieties
Tainung 31  70-day Early
Tainung 17 Green-tuber-tail
Tainung 10 Red-tuber-tail
Tainung 9 Iron-wire Variety
Tainung 3 5-catty Variety
Tainung 44 ‘ Chiayi Variety
Tainung 45 ‘ "~ Yu-pien’
White Holland (Introduced Foreign Variety
from Japan) Deep Red Variety

Origin of SOme Tainung Varigties

Variety Percentage Crossés made Year selected

Tainung 3 Chan X American 1922 1928
Yellow Skin ‘ .

Tainung 9 Chieh-yu X Nancy 1922 1928
Hall .

Tainung 10 American Yellow 1922 1928
Skin X Red Skin

Tainung 17 Red Meat X Cake 1924 1930
Potato

Tainung 31 White Holland X 1929 1937
Yuan-ti

Tainung 44 Foreign Variety X 1936 1944
Tainung 14

Tainung 45 Ying-chai-yeh X 1936 1944
Tainung 14

As a general characteristic, the native varieties are relatively early maturing,
do better under adverse conditions, and grow fairly well on poor land. For those
reasons, they still are the leading commercial varieties in the northern and central
parts of the Island. Their quality is gemerally poorer, however, for they contain
moré weotsr and produce a smaller percentage of dry chips than the improved
varieities. On the other hand, the improved varieties prefer better soil and usually
give higher yields in the south than do the native varieties. Their quality is superior
to the native varieties. Tainung 31 and 17 have become dominant varieties in
Tainan, Yunlin and Chiayi Prefectures which are part of the major producing area.

(5)



Distribution of improved and native varieties in different districts in Taiwan is shown
as follows:

All parts of Taiwan: White Holland

Northérn Taiwan: Iron-wire Variety

North Central Taiwan: 70-Day Early, 5-catty Variety, Red-tuber-tail,
Hai-wu Variety.

Central Taiwan: Gréen-tuber-tail, Pai-sha Variety, Changhwa

, Variety, Red-tuber-tail, Tainung 31

South Central Taiwan: Tainung 3, 17, 31; Green-tuber-tail.
Souathern Taiwan: Tainung 10, 17, 31; Chiayi Variety, Yu-pien,
Foreign Variety, Deep Red, Ying-chai-yeh, etc.

Tainung 44 and 45 are newer varieties. They were selected in 1944 and were
put into ré&gional tests by the Chiayi Agriculturdl Experiment Station aftér the
World War II. Results from these tests show.that these varieties yield more tubers
and dry chip than Tainung 31 or 17. A small acreage is being grown in Tainan
and Chiayi Prefectures and a trial planting will be made in other regions with other
new sélections in 1956.

The Yield of Tainung 44 and 45 from Regional
Tests as Summarized by the Chiayi Station

Variety Tuber yield Chip% Chip yield Gréén-top yield
(Kg./Ha.) (Kg.[Ha.) (Kg./[Ha.)
Tainung 44 28,003 36.20 10,210 9,523
Tainung 45 34,073 31.40 10,738 8,253
Tainung 17 23,143 36.44 8,432 6,578
Tainung 31 25,396 33.55 8,562 11,551

B. Variety improvement work in progress:

Sweet potato varieties now gendrally grown in Taiwan are either the native
variéties or the varieties that have bzen propagated for many years. For that
reason, thg Taiwan Agricultural Research Institute (TARI), its Agricultural Experi-
ment Station at Chiayi, and the District Agricultural Improvement Stations at Tainan
and Hsinchu of the Provincial Department of Agriculture and Foréstry are carrying
out rather extensiva cross-breeding programs for sweet potato variety improvement.
This work, started in 1945, has the following three objéctives:
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(a) To produce some varieties which will retain at least the quality of
Tainung varieties but will mature early enough to réplace thé mative varieties in
northern and central northern Taiwan. For this purpose, crosses were made between
the Tainung varieties and native varieties.

(b) To producel some high quality and high yielding variéties which will
supsrcede the preseént Tainung varieties under cultivationn. To this end, crosses
were made within the Tainung varieties and with the varieties introduced from
foreign countriés.

(c) To produce some colored varieties which possess higher nutritional value
for table uss. For this purpose, attempts have baen made to cross the Tainung
varietiés with Nancy Hall, Porto Rico, Oklahoma and other colored varietids. Nancy
Hall and Porto Rico have bzen found to yield considerably less under Taiwan
conditions. -

Many new seedlings have been produced sinc: 1945. A great majority of them
are still in diffdrent stages of testing. A foéw promising ones which have been
tast2d for a number of years and are bzing put into trial planting or in a province-
widz regional test in 1956 are méntioned below.

1. P-30 was produced by the Taiwan Agricultural Research Instituts (TARD).
This new variety was obtained in 1948 from a cross made batween Tainung 47 and
* Iron-wire native variety. It is comparable in tim2 of maturity and soil adaptability
to native varieties grown in nofthern_ and northcentral Taiwan, but yislds more
tubars and dry chips and has a higher quality. Regional trials for three years (1951-
53 inclusive) in Taipei, Taoyuan, Hsinchu and Miaoli show that P-30 averaged 30
par cent higher tuber yields and one p2r c2ni higher chip parceniage than Iron-wire,
70-day Early and 5-caity naiive varieides. Trial plasiings in 1954 and 1955 in
different localities north of Taichung Prefeciure showgd promising resulis.

2. Lighi-colored varieties K 2, C 137 and C 162 were produced by ithe Chiayi

Agriculiural Experiment Siation.of TARI. These three varieties, except K 2, were
obiained from the ciossas made in 1946. Their origins are:

K 2 Forfeign Variety X Tainung 14 C.COSS made sometime between
1937 and 1941

C 137 Tainung 17 X Tainung 45 Cross made in 1946
‘C 162  Tainung 31 X Tainung 45 Cross made in 1946

Afier bzing selecied, these three varieties were put into advanced yield tests.
For three years they were better than Tainung 31 in tuber yield by an average of
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7 {0 26 per cent. The average yield may be shown in the following iable:

Vaiety  pgeryd Tk
K 2 28,590 1129
C 137 34,826 ) 1375
C 162 31,897 126.0
Tainung 31 25,313 100.0

Regional tests in seven otheér Disirict Agricultural Improvement Stations between
1951 and 1954 also give encouraging resulis.

Among other light-colored varieties, the Chiayi Agricultural Experiment Siation
also recomimends C 169 (Tainung 31 X Tainung 45), C 347 (selected from opén-
pollinated seeds) and C 424 for regional tesis this year.

3. Dark colored varieties have been produced by the Chiayi Agricultural Experi-
ment Station in addition to the lighi-colored varieties, by crossing Taiming varieties
with Nancy Hall, Porto Rico and Oklahoma. Those which yield betier than their
colored parents are shown in the following table:

Yield of Some Dark-colored Varieties Produced
by the, Chiayi Agriculiural Experiment Siation

Variety Pareniage ﬁ‘él d‘“&% /Ha) C;:p i\gﬁ)art

C 381 Tainung 44 X 23,962 33.8  Orange yellow
Porto Rico

C 382 Tainung 44 X 24,305 303  Orange red
Porio Rico

C 430 Tainung 27 X 22,305 36.5 Light orange
Oklahoma

C 454 Tainung 27 X 21,960 349  Orange yellow
Nancy Hall

C 456 Tainung 27 X - 20,020 419 Orange yellow
Nancy Hall ‘

Nancy Hall 18,000 39.6 Orange yellow

Porio Rico 15,260 354 Orange red

Chu-san 14,520 23.9 Dark orange red

(a native variety)

4. Varieties Hsin-yu 24, 25, _30> and 34 were produced by the Hsinchu Disirict
Agricultural Improvement Station. These varieties were selected primarily for the
northern disiricts where native varieties are still dominant Results from regional
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trials in 1953-54 in Héinchu, Chung-li, Kwang-si and Hou-lung of Hsinchu Prefecture
show that they are beiter ihan the native varieties. The resulis follow:

Yield of Hsin-yu Varieiies as Compared with the

Native Varieties in Northem Districts 1853-54

HsincH' Chung-li Kwangsi Hou-lung

Variety Kg iz, % Ko Ha. % Kg[tHa. % Kg./Ha. %

Hsing-yu 24 33,120 151.2 21,300 168.0 35,250 87.3 26,675 146.7
Hsin-yu 25 37,080 169.3 23,601 1851 38,407 95.1 20,725 114.1
Hsin-yu 30 36,960 168.8 25,100 1979 44,475 110.1 17,125 942
Hsin-yu 34 33,350 1523 18,900 149.1 34,619 857 19,951 109.7
Native * 21,900 100.0 12,630 100.0 40,470 103.0 18,180 100.0
variety

*Hsinchu: 70-day Early; Chung-li: Fukien Variety; Kwang si: Kwanghsi Hu tzu;
Hou lung: ron wire. - .

The chip percentage of the Hsin-yu varieties is approximately 3 io 4 per
cent higher than the native varieties.

5. Other new sweet poiato varieies are produced by the Taichung and Tainan
District Agricuitural Improvement Stations. At least two new varietlies reported by
Taichung District Station are promising. They are Taichung-yu 5 and 6. Th2
Tainan District Station also reporis iwo vaiieties Nan-hsien 2 (Tainung 31 X Hwa-
kuei) and Nan-hsien 4 (Tainung 31 X Chiayi Variety), both of which were selecied
in 1951.

Since a number of new sweet potato varieties have been found to grow
better than the old varieties in the regions where tests were made, these varieties
will be put into demonstration fields in order to encourage wider use by farmers.
Varieties selected for demonsiration in 1956 include the following:

Variety Demonstration location

P-30 Tairei, Hsinchu and Taichung Prefectures

Hsin-yu 25 & 30 Hsinchu Prefecture

K 2 Taipei and Tainan Prefectures .

ci1im Taipei, Tainan, Kaohsiung, Taitung and Hwalien
Prefeciures.

C 162 : Tainan and Kaohsiung Prefectures

Taichung 5 and 6 Taichung Prefaciure

Tainung 44 Taituing and Hwalien Prefechures

Tainung 45 Tainan, Kaohsiung, Taitung and Hwalien Prefectures.
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With ihe financial assisiance of JCRR, a province-wide regional test of sweet
potato is being siarted in 1956 in which all new varieties produced by different
agricultural experiment stations will be compared under the same field plan. In
addition to varieties being demonsirated in 1956, the varielies include: P-6 and P-46
from TARI; C 169, G 347, C 424 and colored varieties C 381, C 382, C 430, C 454 and
C 456 from Chiayi Agriculiural Experiment Station of TARI; Hsin-yu 24 and 34 from
Hsinchu Disirict Agriculiuial Improvemeni Siation; and Tainan 9, Nar-hsien 2 and
4 from Tainan Disirict Agricultutal Improvement Station. Resulis from ithis province-
wide test will give a belter understanding of the performance of Lhese new varieties
in regions other than those in which they have been previously tesied.

C. Problems confronting the plant breeders in Taiwan:

While Taiwan is a small island, sweet potatoes are grown under rather diversified
climatic conditions and planting sysiems. The plant breeders need to produce
varieties which will fit the conditions in different localities. With the incroasing
demand for good sweet potatogs for table use, the need for dark-colored varieties for
commercial planting has become urgent. This comlplicates ihe procedure in making
seléctions and in planning a sound breeding program.

Alithough sweet potato dis€ases are not a serious problem in Taiwan, the damage
caused by the vine borers and poiato weevils is someiimes iremendous. RBreeding
for insect resistant varieties miay help redice these losses.

Introduction of miore genetically diversified material o our breeding siock is a
step which probably should be taken in order to produce high yielding varieties. It
has been demonsirated in other crops, such as in corn, that crossing beiween two
genetically distant parents usually prodices more hybrid vigor than thal beiween two
closety related ones. Hybrid vigor has been found to be posiiively correlated with
the yielding ability of the plani. Since sweet potaio is vegetatively propagaied, this
hybrid vigor can be well dtilized in its direct first filial hybrids. Sweet potato
breeders in Taiwan need io iniroduce more foreign varieiies {o be useéd not only as
irial varieties but also as parent material. In 1955, a Hawaiian variety Onclzna was
introduced by JCRR from Hawaiian Agriculiural Improvement Station. This is being
propagaled in TARI as well as in its Chiayi Agricultural Experiment Station.

I1I.  Production and distribution of sweet potato seed material

A. Production and distribution:
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A system of potato seed production and distribution was established in Pre-War
days. It was renewed again in 1950, The system useld since then until 1955 may
be outlined as follows: )

1. The foundation seed potato farms in the first year

These farms were operaied by the District Agricultural Improvement
Stations. Seed potatoes produced there were disiributed free of charge to the différent
prefeciures for establishing stock seed potato farms the next year.

2. The stock seed potato farms in the second year

These stock farms were established in different prefectures throughout
Taiwan under the operation of the prefectural farmers’ associations or farmers
coniracted by them. Since each prefecture received only a small quantity of seed
poiaioes from the foundation seed farms, it was generally necessary for the prefec-
tural farmers’ associations or the coniracied farmers to multiply the stock seed
potaioes several times in a year before there were enough seed potatoes to be
distribuied for establishing the extension seed potaio farms in different townships of
the prefectures. The stock seed growers received oniy a small subsidy from Provin-
cial Department of Agriculture and Forestry (PDAF) through the prefeciural farmers’
associations.

3. The extension seed potato farms in the third year.

These farms scattered throughout different townships were operated by the
township farmers’ associations or contract farmers. Each farm received only a small
quantity of seed potatoes at the beginning and had to multiply them several times
before there were enough seed poiatoes for general distribution to the farmers. No
special subsidy was given to the extension farm growers except the initial seed
supply. Sale of seed potatoes from the exiension farm growers to the farmers was
totally at the will of the first party. '

B. Difficulties encountered in the then existing seed production and distribution

system;

1. F: was necessary to multiply the seed potatoes several times in each of the
stock and exiension seed farms in order to gei substaniial amounts of seed potatoes
for subsequent distribution. For this reason, seed potatoes from the foundation seed
farms would take at least two years of muliiplication work before they could be
disiributed for general planting.

2. Since seed polatoes were distributed and only about 12,000 kg. were produced
in every hectare of land, the acreage required for establishing the stock seed farms
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ustially ran to several hundred hectares and the extension seed farms several thousand
every year. The prefectural and the township farmers’ associations always met
considerable difficulties in getiing enough enthusiastic and dependable farmers who
would be interested ini running these multiplication farms.

3. Furthermore, as these seed farms were distributed almost in every important
township, adequate supervison either by prefectural or township farmers’ association
was oftentimes found impossible.

4. Whereas the extension seed growers received no special subsidy io compensate
their labor except the initial seed supply, they were generally reluctant to sell out
the seed potatoes prodiiced. On the other hand, most of the local farmers in Taiwan
today still think that they did not need to renew their seed material so frequently.
As a result, not all the seed potatces produced from the exiension seed farms had
actually been sent out for general distribution.

.C. Revision of seed production and distribution system for sweet potatoes:

As the then existing seed production and disiribution system for sweet potato
was proved too complicated and not effective, a thorough revision was made in the
fall of 1955. The revised system differs from the original one in the following major
points:

1. Potato cuttihgs and not seed potatoes are distributed from the stock to the
extensjon seed farms and from the laiter to local farmers. Thus, time required for
seed multiplication, from the initial foundation seed farms io the time of the distribu-
tion of cuttings to ordinary farmers, has been shoriened to one year instead of the
original ihree.

2. The acreage for the siock and extension seed farms is considerably less
every year, but the ouiput of planiing material is far greaier with the use of cuitings.

3. The extension seed farm in the revised system is designated as ihe cutiing
multiplication farm. The name of the siock seed farm is retained in order to
distinguish it from the former. ' ‘

4. In each prefecture, the stock aﬁd cutting multiplication farms are concentraied

in a few places every year and, afier the rénewal work is completed, they aie rotated
to other places. Such a ceniralized plan facilitates adequate supervision.

5. More muliiplication work is devoted to the new varieties rather than the
common commercial varieties. Farmers will be taught to renew the seed material
of ihe existing varieties by themselves.

6. The farm growers will receive besides the subsidy from the government
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cash returns from the selling of cuttings. This gives the growers more incentive
to operate the farms. )
D. Revised system of sweet potato seed production and distribution:

The system as revised in the fall of 1955 and being put into practice in 1956
may be outlined as follows:

1. Foundation seed potato farms are operated by the District Agricultural
Improvement Stations with the running expenses paid by the Taiwan Provincial
Department of Agriculture and Forestry' (PDAF). Seed potatoes produced on them
are distributed free of charge 1o the stock seed farms in’ different prefectures.

2. Stock seed potato farms are operated by the. prefectuial farmers’ ossociations
or the farmers contracted by them. There will be only one to three stock seed
farms in each prefecture at each crop season in order to facilitate svpervision.
Foundation seed potatoes are planted on these farms. Potato cutiings prcduced
therefrom are distributed to the first cutting multiplication farm growers in iown-
ships without charge, but prefectural farmers’ associations or the coniract formers
will received compensation from PDAF based on the number cf cuttings distributed.

8. First potato cutting multiplicaticn farms are operated by township farmers’

associations or confract farmers. One to tbree farms in each township produce
potato cuitings for sale to the second cutting multiplication farms at a nominal
price. The township farmers’ a2sscciations or the coniract farmers who  copérate
these farms will receive a small subsidy from PDAF.

4. Second potato cutting multiplication farms are operated by contract farmers
for the; township farmers’ agsociations. Potato cuttings produced from the second
cutting multiplication farms are sold to farmers for a reasonable price set- by town-
ship farmers’ associations with approval of PDAF.

The establishment of the second multiplication farms is necessary, because
potato cuttings supplied ‘from stock ‘seed potato farms from the prefectural level are
not enough to supply all townships.

E. Plans for seed multiplication in 1956.

The amount’of seed potatoes and cuttings to be multiplied for the 1956 crop
year is shown in the following table:

Quantity of seed potatoes Quantity of cuttings

to be multiplied to be multiplied
Acreage . Quantity  Aoreage Number of
(Ha) / (Kg) (Ha.) cuittings
Foundation seed potato farms 5.0 60,000
Stock seed potdio farms 5.0 3,750,00
First cutting multiplication farms ' 62.5 30,000,000
Second cutiing multiplication farms 500.0 180,000,000

The potato cuitings produced from the second multiplication farms in 1956 will
be enough to plant 6,000 hectares of sweet potatoes in 1957 at the rate of 30,000
cuttings per hectare.
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2. Wheat

I, Background information

A, Acreage and production;

Wheat is a comparatively minor. food crop in Taiwan. It is grown principallyj
as an intercrop between the 2nd and Ist crops of rice on the paddy fields or as a
winter crop after the harvesting of peanuts or sweet potatoes on upland. It was
introduced to Taiwan when the settlers from south China brought in their native
varieties. Its production had never become stabilized until the development of the
early maturing rice varieties of Taichung No. 65 and No. 150 and after the intro-
duction of improved varieties of wheat Saitama No. 27, Showa wase and Egima
shinriki from Japan after 1935. These varieties fit crop rotation systems in paddy
fields. Further stabilization was made after the release of the early maturing wheat
variety Taichung 31 in 1941. Since then, the wheat acreage has been increased
considerably but is still -under 15,000 hectarés except in 1950 when 18,333 hectares
were plarited. The production during the past few years and the goal set for 1956
is shown in the following table:

Yea Acreage Production Unit Yield
T T(Had LTS (Ke[Ha)
1950Chighest) 18,333 19,100 1,042
1951 14,335 15,165 1,058
1952 14,582 16,604 1,139
1953 13,506 14,288 1,058
1954 11,089 15,493 1,397
1955 12,837 19,297 1,503
1956(goal) 16,500 21,450 1,300

Wheat production in Taiwan can be increased further if necessary since its
aéreage at one time had been expanddd to 18,333 hectares. With American surplus
aid available, however, no effort is being made' to increase it because the land is
needeéd for other crops such as soybean and flax which also are planted during the
winter season, Instead, more attention is being given to increasing the unit yield
by using better seeds, better varieties and better cultural practice.

B. Producing area:

Wheat producing area in Taiwan is confinéd to a few prefectural districts
around the central part of the Island. Of 16,500 hectarés projacted for 1956, about
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80 per cent is found in Taichung and Changhwa. The following shows the geogra-
phical distribution of wheat acreage in 1956:

Taoyuan Prefecture 70 ha.

Hsinchu Prefecture 50 ha.

Miaoli Prefecture 700 ha.
820 ha. or 5%

Taichung City 2,050 ha.

Taichung Prefecture 4,700 ha.

Changhwa Prefecture 6,660 ha.

Nantou Prefecture 235 ha.
13,645 ha. or 82.7%

Yunlin Prefecture - 100 ha.

Chiayi Prefecture 550 ha.

Tainan Prefecture & City 805 ha
1,455 ha. or 8.8%

Taijtung Prefecture 500 ha.
Hwalien Prefecture 80 ha.
580 ha. or 35%
Total: 16,500 ha. or 100.%

~ C. Planting and harvesting seasons:

Wheat is grown as a winter crop, which is planted principally in paddy rice
fields just before or after the harvesting of the second rice crop. Planting is done
on the upland area following the harvesting of sweet potatoes or pzanuts. In eithér
cases, seeds are sown in late October or early November. Late plantings somatimes
may be found in southarn areas. Harvesting is done in March before the first rice
crop or other upland crops are planted.

Yields during the past few years have been excellent because of no disease
epidémic, the avirage being well above 1,000 kilograms per hectare. The yield
for crop year 1955 is 1,503 kilograms per hectare which will be a record par-hectare
yield. The highest record in the past was 1,396 kilograms per hectare in 1903.
Wheat is grown in Taiwan under a condition considerably different from that in
other wheat growing countries. It is grown in winter when the tempzrature is
low, rainfall is short and length of the day is short. Success can be attained only
when methods of planting and the varieties can meet these requirements.

D. ‘Econoinic‘ Importance:
Wheat production gives not only additional food for the increasing population
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but also an extra cash crop to the farmer in addition to his two regular rice
crops. Although the local production of 20,000 metric tons of wheat constitutes
only one-eighth to one-tenth of the #otal amount consumed every year, it m}eans'
over 30 million New Taiwan dollars to the Chinesz Government as well as to
the farmers of Taiwan.

Wheat varieties grown in Taiwan seem to contain more gluten than imported
wheat. Gluten is an essential material for the manufacture of the gourmet powder
(sodium monoglutamats) which is used extensively by the Chinese for seasoning.
Importing dry gluten or extracting gluten from the imported wheat flour at high
cost is uneconomical. The average composition of crude protein (which contains
about 85 per cent gluten) and siarch of the American wheat as deiermined by
Shollanb2rgar and Curiis in 1949 compared with that of the Taiwan varieties as
determined by Taiwan Agriculiural Research Institute in 1954 is shown in the
following table: '

' Average Composition of Crudz Protein and Starch
of Amszrican and Taiwan Wheats
Crude protein

(N x5.7) Starch
(%) (%)

American wheats
Hard red spring 16.5 61.2
Durum 16.0 63.0
Red durum : 16.8 61.3
Hard red winter 15.3 63.5
Soft red winter 12.4 66.5
W hite 11.2 66.6
Taiwan wheats
Taichung 2 17.1 68.6
Taichung 23 18.6 64.3
Taichung 29 17.9 66.1
Taichung 31 17.2 70.5
Taichhng 32 16.3 71.0

Variation in environmental conditions will induce subsianiial variations in the
protein content of wheat. Varieties of th: Amzsrican wheats grown under Taiwan
climatiic conditions may show higher protein content than the local varieties. For
this reason, several high gluten varieiies of hard red spring and durum wheats
were iniroduced from Minnesota and North Dakota by JCRR last year for trial
plantings. : : ‘
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{I. Variety improvement

A, Varieties grown at present:

Wheat culture in Taiwan was successful only after the development of early
maturing rice varieties of Taichung No. 65 and No. 150 and after the introduction
of comparatively short growing improved varieties of wheat of Saitama No. 27 and
Showa wase from Japan in 1935. This made it possible for wheat to be grown
between the first and second crops of rice.

A number of new wheat varieties were then obiained through hybridization
under local conditions. Those which have been released for commercial planting
and are still grown today include Taichung 2, 23, 27, 29, 31 and 32. These varieties
are now the dominant varieties in all wheat growing districts except in Tainan,
Chiayi and Yunlin where only native varieties are grown. Of the improved
varieties, Taichung 31 is mosi popular and accounts for about 60 per cent of the
toial wheat acreage. The variety census for the last few years is approximately as
follows: )

Acreage %

Variety ~ (approximatie)
Taichung 2 17
Taichung 23 1
Talchung 29
Taichung 31 60
Taichueg 32 10
Sajtama 27 3
Others © 2

100

The origin and the characteristics of the Taiwan wheat varieties are indicat-
ed in the following table:

. Length of Degree of
Variety Parentage growth , resisiance to rust
(days)
Sajtama 27 : v
Taichung 2 X - 114 Moderately resistant
Showa wase
Florence
Taichung 23 X 101 Susceptible
Saitama 27
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Saitama 27 _
Taichung 29 X 100 Susceptible
Showa wase

Showa wase

Taichung 31 X 107 Average
Saitama 27 :
Florence

Taichung 32 X ' 113 Moderately resisstant
Saitama 27

Saitama 27 From Japan 114 Susceptible

None of the imiproved varieties listed above are adapied to the Tainan area.
This is because they are not iolerant enough under the drought condition and yield
lower than the native varieties.

B. Variety improvement work:

Wheat breeding work in Taiwan is carried out principally by the Taichung
Disirict Agriculiural Improvement Station and to a lesser exient by the Tainan
Disirict Agricultdral Improvement Station. A

1. Development of disease resisiance.

Since all commercial varieiies, bolh improved and native now under culiivation,
are more or less suscepiible io leaf and stem rusts, breeding for disease resistance
has become the madin objeciive in the present Taiwan wheat variety improvement
program. During the past few yeais, the Taichung Districc Station has made a
number of crosses using known rist resisiant varieties such as Newthaich, Timstein
with the local commercial varielies Taichung 31 and 32. A few backcrossed
progenies also were made. Some of these new backcrossed seedlings under testiing
show greater degiee of resisiance (o rusis ithan the origial Taichung 31 or 32.
Recently, a new rust vesisiani variety called Selkirk was iniroduced from the
United States by JCRR and will be put into use and irial planiing this year.

2. Work on higher yielding varieties.

The Taichung Disirict Slation also made several crosses after the War with
the varieties that have been found to be high yielders including the local commercial
varieties. Ten new vavrieties selecied from those crosses and two varieties iniroduced
from abroad were pti into regional tesis in 1953 and 1954 at Taipei, Taichung
and Taitung. The resulis showed only “Motigo wheat” from India vyielding
somewhat betier than local commercial varieiies. Another eight new varieties were
tested at eight localities in the Taichung area, but only Taichung-yu Nos. 133,
134, 136 and 137 looked promising. None of the new varieities meniioned above,
however, have been released for commercial planting.
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3. Search for varieties for Tainan area.
The following few varielies of wheai which may be adapied to the Tainan
area have been selecied by the Tainan Disirict Siation:

Lengih of Yield Yield

Variety Origin growith(day) (Kg/O.lHa.) index
Tainan Improved No. 48 Naiive variety 138 221.2 110

Nan-yu No. 2 Egima Shinriki

X 95 227.0 111
Florence -
Nan-yu No. 26 Florence 117 247.2 120
Nan-yu No. 33 Florence 130 230.2 114
Tainan No. 1 Florence 118 241.5 118
Saitama 27(ck) 110 205.4 100

These varieiies are siill being tesied and ithe best ones will be put into irial
planiings. »

More ithan 245 varieties, including those formerly iniroduced from the U. S.
and Argentina are under observation at Tainan Disirict Station at present.

4. Working for high gluten varieties.

Alihough the local wheat varieties seem o have higher gluien content than the
imporied flour, an efforc has been made to introduce high gluten varieties from
outside. In January 1956, JCRR introduced six varieties of durum wheai from
the U. S. They are Mindum, Penrad, Longdon, Ramsey, Towner and Yuma.
These varielies will be put into t¢rial planiing this year.

5. Introduction of foreign wheat varieties.

Aside from the varieties meniioned above, JCRR also introduced some olher
varieties of wheat from the U. S.in the spring of 1956. These include the famous
wheat varieiies Ceres, Marquis, Merii, Piloi, Early Premium, Renown, Rwal,
Thatcher, Newthatch and Selkirk. Most of these varieties are now grown com-
mercially in the United States.

1}, Production and distribution of pure wheat seed
A. Wheat seed multiplication system:

Seeds of improved and native varieties are multiplied and produced in the follow-
ing manner:
1. Improved varieties.
Seeds of the improved varieties such as Taichung Nos. 2, 23, 29, 31 and 32,
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which are commercial varieties in Taichung, Changhwa, Miaoli and “Taitung
Prefectures, are muliiplied according to the following system: °
a. Foundation seed farms.

These farms are operated by ithe District Agricultural Improvement Sta-
tions in Taichung and Taiiung with labor expenses subsidized by PDAF and
JCRR.

b. Siock seed farms

These farms are operaied by the prefecfural farmers’ associations in Miaoli,
Taichung, Changhwa, Naniou and Taitung or by farmers coniracied by the
associations. ‘

c. Extension seed farms

These farms are operated by township farmers’ associations or by contract
farmers.

Acreage and amjount of improved wheat seed producced each year since
the resumption of wheat seed muliiplicaiion system in 1950 are shown below:

Foundation seed farms Siock seed farms Exiension seed farms
Year  Acreage Production Acreage Production Acreage Production
(Ha.) (Kg) (Ha.) (Kg) (Ha (Kg.)
1950 10.00 7,587, - - - -
1951 10.00 10,336 100.00 80,496 ' - -
1952 10.00 14,857 96.65 66,807 852.14 616,462
1953 6.40 4,920 71.45 71,823 724,12 555,805
1954 - 6.00 4,200 49.07 52,993 563.36 575,353
1955  5.30 6,250 51.50 87,083 - 504.40 711,615

For each heciare of wheai, 60 kilograms of seed ordinarily is needed. Seeds
produced on the exiension seed farms will seed about 9,000 to 12,000 heciares, almost
the total acreage covered by the improved varieties each year.

2. Native varieiies
' Since improved wheat varieties are not adapted to the Tainan area including
Tainan, Chiayi and - Yunlin Prefectures, seleciion and multiplicaiion of seeds of
better native varieties are necessary. The multiplication of seeds is carried out as
follows:

a. Mass selection from farmers' fields

Better native seed is selected from farmers’ fields each year by the Tainzn
Disirict Agriculiural Improvement Station with the help of nrefectural govern-
menis, township offices, and prefectural or township farmers’ associations.
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b. Primary seed farms
These farms are operated by prefectural farmers’ associations and contracted
farmers.
c. Secondary seed farms are operated by the township farmers’ associations
and coniracied farms.
Acreage and amount of betier native wheat seed produced by the above
pcocedure siaried ,in 1952 are shown below.

Amount obtained by Primary seed farms Secondary sezd faims

Year mass selection Acreage Production Acreage  Produciion
(Kg2) (Ha.) Kg2 (Ha.) (Kg-)
1952 2,210 - - - -
1953 2,100 20.00 11,260 - -
1954 670 © o 8.70 3,317 79.29 56,770
1955 837 8.00 7,339 57.19 50,751

Duaring the past ihree yéars, 1953-55, JCRR has given subsidies io 600 exiension
s2ed farm growars in Miaoli, Taichung and Changhwa Prefectures to consiruct
60) cemeni drying grounds for wheai seed drying picposes. In addition, - JCRR has
contribuied vo the farmars’ as3ociations in these threz prefeciures part of the money
to constract 16 whz2at s2ed granaries for se2d storage, 11 of which have a floor area
of 121.3 M? with a capacity of 61,000 kilograms of sead and 5 of which have a
floor area of 95.7 M:? with a capacity of 48,03) kilograms. These gianaries facili-
taie the seed multiplication work in these prefactures.

B. Distribution of wheat seed:

1. Seeds produced from the foundaiion seed farms and those selected from native
varieties are disiribuied to the stock seed growers free of charge. .

2. Seeds produced on the stock szed farms as well as on the primary seed
farins are purchased by towaship farmars’ associations at the miarket price immedi-
ately afier they are harvested and dried. The seeds are kept in tighi bins or siored
in the wheat seed granaries. If the farmers’ associaiions are noi able lo purchase
seed due io lack of funds, the Provincigl Food Burecau (PFB) will be asked tlo
buy and preserve the seeds for them. Prior to planiing time, these seeds will be
sold or loaned to the exiension seed growers.

3. Seeds produced by ihe extension seed farms and the secondary ssed farnis are
distributed io farmers in exchange for wheat grain or cash. Farmers will pay, either
in kind or in cash, 10 par cant premium for the exiension seeds.

4. In case farmers do not want to exchange their seed uniil wheat planting
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time, the Provincial Depariment of Agriculture and Forestry will make special
arrangement so that the seeds would be bought either by PFB or by township
farmers® associaiions with 10 par cent premium and kept in good condition. These
seeds will then be sold or loaned to the ordinary farmers at the planting time.

C. Difficulties in present system

The presenit wheat seed produciion and distribution system has run rather smooth-
ly becausz wheat planting in Taiwan is confined to one crop a yedr in a few
prefectures. Furthermore, the quantily of seed muliiplied and produced every year
from the multiplication farms is smiall compared wich those of other food crops. It
has often been found, however, that many of the {ownship farmers’ associations who
are in charge of these muliiplicaiion farms are not able {o appropriate enough funds
at harves: iime to purchase ihe szeds from the siock and exiension farm growers
unless the Provincial Food Bureau provides the funds. It would be far heiler
thera=fore for the Provincial Depariment of Agriculiure and Foresiry io appropriate
a capiial fund and keep it in the {ownship farmers’ associations (0 be used every
year for this purpose.

D. Seea multiplication plans for 1956.

' The acreage and amount of wheat szeds to be muliiplied for the crop year of
1956 follows: ‘ :
Seed ’ Seed

selecied Acreage production
(Kg.) (Ha.) (Kg)
a) Improved varieties:
Foundaiion szed farms 5.0 3,500
Stock seed farms 50.0 35,000
Extension szed fagrms 500.0 350,000
b) Native varieties:
Seeds from farmers’ fields 840 - -
Primary seed farms 8.0 5,600
Secondary seed farms 80.0 56,000
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3. Peanuts

I. Background information

A. Acreage and production:

Peanuis have been grown in Taiwan since the late 15th century. It is one of
the main crops on the upland atea, for it can be in rotation or interplanted with
other field crops such as sugarcane, sweet potatoes or upland rice. The acreage of
peanuts in 1900 was about 11,600 hectares with an production of little more than
6,000 ions. However, because of the increasing demand for more peanuts for food,
feed and oil in recent years, the acreage has been increased almost tenfold. Planned
area for the crop year 1956 is 105,000 hectares with an expected yield c¢f 90,000
metric tons. The trend in production may be seen in the following data:

Year Acreage Production Unit yield

(M) M T)  (KefFa)
1900 11,598 6,103 526
1920 22,835 14,793 648
1940 30,617 28,671 936
1950 83,387 57,110 685
1951 84,683 61,158 ' 720
1952 80,975 60,037 741
1953 82,580 60,104 728
1954 94,025 65,868 701
1955 96,034 66,572 693
-1956(goal) 105,000 89,250 850

B. Producing’ area:

Although peanuts are seen almost everywhere in Taiwan, about one-third of the
total acreage is in  Yunlin  Prefecture, where over 37,000 heciares of peanuis are
pIanted every year. Next to Yunlin are Tainan gnd Chiayi Prefeciures, each
having about 9,000 heclares. These three main peanut producing ceniers are in the
southern pari of Taiwan. The geographical disiribuiion of ihe peanuts based on
the acrsage projacied for ithe crop year 1956 is as follows: ' '
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Locality Acreage Percentage

' (Ha.) (%)
Northermn Taiwan 3,468 3.3
Hsinchu crop district 5,650 5.4
Taichung crop district 13,584 12.9
Tainan crop disirict 57,484 54.8

Yunlin Prefacivra (36,928) : 36.1)
Tainan Prefecitire ( 9,614 (9.2
Chiayi Prefeciure ( 9,026) (9.6)
Tainan City (¢ 916) (0.9
Kaohsiung crop district 7,962 7.6
Fastemn Taiwan 13,530 12.8
Penghu Prefecture _ 3,322 3.2
Total: 105,000 100.0

C. Planting and harvesting seasons:

About 60 per cent of the peanuts in Taiwan is planted in spring and 40 per
cent in the fall. Planting season for the spring crop mdy start as early as the middle
of December or as late as the middle of May, varying in different parts of the island.
The majority of spring planting is done, however, between Febrvary and March.
The fall crop may be planted in June or as late as November, the main planting
period being in July and August.

Peanuts are mature and ready for harvest when leaves turn yellow. The smgll
seeded varieties will be mature in 4 to 5 months while large seeded varieties may
take 6 to 7 months to reach maturity. Generally, the spring crop is harvested in June
and July and autimn crop in November and December. Harvesting may be one or
two months earlier or later depending upon the time of planting in different localities.

In Penghv, no fall planting is made because of heavy winds prevailing during
the winter season. Spring crop is planted in March or April and hervested in August
or September. Only varieties of the Virginia or runner type of peanuts are planted.

D. Economic importance:

Due to the shoriage of edible oils in Taiwan, the price of peanuts has increased
continuously in postwar years. Although no estimate is available for 1955, the cash
returns from 65,868 metric tons of peanuts produced in 1953 was almost 200 million
New Taiwan dollars according to the statistics of the Provincial Department of
Agriculture and Forestry. Of the peanuts produced every vyear, about 50 percent is
used as food, 30 per cent is crushed for oil and 20 per cent is used as seed. Per-
centage for food should be reduced so that more peanuts can be used for oil extraction,
thus saving foreign exchange used to import edible oils.

(24)



Il. Variety improvement,

Variety improvement in peanuts was started in 1902 by the Taiwan Agricultural
Resedrch Insiitute. Since that {ime, a number of foreign varieties had been introduced
from Japan, Java, United States and Spain. Except small seeded varieties from Java
which were released for commercial planting, none of the iniroduced varieiies showed
beiter yields than the naiive ones. ,

In 1927, the Tainan Disirict Agriculiurel Improvement Siation started to work
on the peanut variety improvement. Single plant selections were made from the
native varieties grown in the farmers’ ficlds in the Tainan area. From these selec-
tions, Tainan Pei-yu-tou Nos. 1, 2 and 5 were produced. These looelly bred varieties
were put into regional tests afier World War II. Tainan Pei-yu-tou Nos. 1 and 2, in
1950, became the first improved varieties to be released for commercial planting.

Although other new seedlings are now under different siages of testing, peanut
variety improvemeni in Taiwan was not attempted intensively until a breeding prc-
gram was esiablished in 1954. The varieties grown at present and those under irial
planting and testing will be described briefly.

A. Present varieties:

1. Native varieties

Native varieties occupy aboui 85 per cent of the toial acreage. About 90
per cent of them are the Spanish or erect type and 10 per cent are the Virginia or
runner type. Peanuis of the Spanish type are generally erect in growth habit, small
seeded, thin shelled, and maitre in 4 or 5 months. Those of the Virginia typz are
characierized by their prosirate growth habit, dark leaf color, large seeds and thick
shelle. The prosirate or runner iype is planied primarily in Penghu and in the area
along the west sea coasi of Changhwa, Yunlin and Tainan Prefeciures where heavy
winds prevail. They maiure about one or two monihs later and seem io stand up
betier under drought conditions ihan the Spanish iype. The common native varieties
of the Spanish and Virginia types are:

Spanish typs Virginia type

Native pei-yu-tou ©, Ta-pon

Lao-kung-tzu-tou Fan-izu-tou

Lung-yen-tou Yuan-yang-tou (small seeded)
Liu~tzu-tou Chu-chih-izu-tou (erect)

Red and white kernel yu-tou
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2. Improved varieties

Improved varieties, primarily the Tainan Pei-yu-tou Nos. 1 and 2, constitute
at present only 15 par cent of Taiwan’s peanut acreage. They are planted mostly
in the area around the Peikang district of the Yunlin Prefecture, the main peanut
producing center of Taiwan. Small quantities are also found in other districts in
Tainan and Chiayi Prefeciures. With JCRR financial support, the Land Bank in
Taitung had in 1955 procured seeds of these improvéd varieties to Taitung, where
at present more than 800 hectares of Tainan Pei-yu- tou No. 1 and Ne. 2 are planted.
More acreage will ke devoeed 1o thesz varieties Lhrough the peanut seed multiplication
system.

Tainan Pei-yu-tou No. 1, No. 2 and Ne. 5 are Spanish-type peaunts but
with slightly larger seeds and thicker hull than the native varieties. They yield 10
to 20 per cent better than the native varieties and also contain a higher oil percentage.
Thesz varieties were obtained from pure line selection of the native Pei-yu-tou.
Their origin and yielding ability is indicated below:

Yeiding abijity

M .O_r_l.gﬂ Spng;g‘/glal;umn g%
Crop Crop
Tainan Pei-yu-tou From native Pei- 1,589 1,657  57.60
No. 1 yu-tou grown in
Peikang .
Tainan Pei-yu-tou From native Pei- 1,586 1,707 53.81
No 2 : yu-tou grown in
Changhwa
Tainan Pei-yu-tou From naitve Pei-
No. 5 yu-tou. grown in 1,532 1,467 54.57
Tung-shih near
Chiayi
Native Pei-yu-tou 1,272 1,444 52.36 .
(check)

B. Variefy improvement work:
1. Pure line selection

In 1954, JCRR gave subsidies to the Ta1wan Agricultural Research Instituie
and the Tainan District Agriculiural Improvement ‘Station to make smgle plant
seleciions from the farmers’ fields throughoui the Island.” Altogeiher, 2,616 single
planis and 1,975 seed groups of pzanuis were collecied. They were .planted in the
fall of 1954 at the Tainan Disirict Station. From ihese maierials, 126 lines were -
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advanced to preliminary yield tests and 1,008 to 2-vow plot trial in 1955. Sirains
selected from these trials will be given further tests this year.

2. Regional Varieiy tests

Besides the work on pure line selection, a Province-wide regional test of
peanut varieties has been conducied since 1951 by ithe Taiwan Agricultural Research
Institute (TARI) and Tainan District Station. Varieties whose past records- are
promising include Tsingtao, Lungiung Yu-tou and P-49B-146. These varieties, mostly
selected from the native varieties formerly collected by TARI, are being put inio
trial plantings this year. Varieiles which are now in the regional iesi include the
following:

Tainan Improved No. ‘1 P-19B-3

Tainan Improved No. 4 P-49B-51
Tainan Improved Ne. 7 P-19B-52
Tainan Improvad Ne. 10 H-51B-166

Tainan Improved Neo. 13 H-51B-284
Tainan Improvad Ne. 14 )

While P-49B-3, 51, 52and H-51-166 and 284 were selected from iniroduced and
native varieties through pure line selection, the Tainan imp-oved varieties were obtained
from the cross of the varieties of the Spanish type made in 1950. Their origin and
past experimental records follow:

Kernel Yield Oil Content

Variety Origin Kg/Ha % (%)
Tainan Improved 1 Tainan Pei-yu-tcu No. 2 1,162.5 109 47.06
X A

Tainan Pei-yu-tou Neo. 1

Taiman Improved 4 Lunglung Yu-tou x 1,137.5 107 51.68
Tainan Pei-yu-tou No. 1 _

Tainan Improved 7 Jeva No. 1 x Tianan 1,1405 107 48.90
Pei-yu-tou No. 2

Tainan Improved 10 Pei-kang Pei-yu-fou x 1,398.0 131 51.86

Teinan Pei-yu-tou No. 1
Tainan Improved 13 Java Small Seeded Ne. 12 1,207.0 113 50.21
X
Tainan Pej-yu-tou Ne. 1

Tainan Improved 14 Java Small seeded No. 12 1,2225 115 52.11
X
Tainan Pei-yutow No. 1
Tainan Pei-yutou 1,0655 100  49.08
No. 1 (ck) -
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3. Breeding for d’sease resistence

In Taiwan, Cercospora leaf spot and Sclerotium wilt diseases are the most
serious p2anut diseases. None of the commercial varieiies and new seedlings under
test hava provad satisfaciorily cesistani. Effort is being made in the peanut breeding
progem to develop varieiies with more disease resistance. I: is known that the
Virginia type is relatively more resisiant to these disecases than the Spanish type.
although tae former is of the prostrating growth habit. An attempt is being made
to cross thz varieties of the Spanish typs with those of the Virginia type and then
to selzct for resistant varieties with the erect or semi-ereci characteristic. Iniroduction
of good Virginia parenis from U. S. also has beent undartaken.

4. Introduciion of varieties from abroad.

Many pzaunt varizties havz been initroduced to Taiwan. Most recent in-
troductions include Dixie ‘Spanish, Spanish 18-38-12, Florispan Runner, Kinorzales, Dixie
Giant, Virginia Bunch 46-2, and Holland Siation Runner. Many of these new varieiies
belong to the Virginia typz which will be used for breeding disease resistant varieties.
Dixie Giant is known to be one of the best parents, from which many commercial
varieties have bzen produced in the U. S. Atiempts also are being made to acquire
Tasisiant varieties recently produced by North Carolina Siate College from atom-
irraciated material.

111, - Production and distribution of better seed.

A. Past seed multiplication system

The reanut seed muliiplication sysiem was established by the Provincial Depart-
mene of Agriculiure and Forestry in 1949. It followed (he same pattarn as used in
other grain crops such as rice and wheat. Foundalion seced peanuts were muitiplied
by the disirict agricultural improvement staiions. The siock seed farms were opzrated
by the prefectural or township govarnments or codiract farmers and the exiension
s2ed farms by coniract farmers in various townships. There seems to be nbthing
wrong with the szed multiplication system itself. Howevar, it was found that the
operation of the system was unsatisfactory becausz of ihe following conditions:

1. The individual stock and exiension seed farms, averaging less than 0.1
hectare, were ioo small.

2. Too many stock and extension seed farms in each prefecture scattered in
many Small isolated spois in the villages made it impossibie for the puefectural or
township governments io, giv2 adequats supervision.

3. Managsment of the farms generally was poor. This: probably was due to
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coniract farmers receiving no compensaiion except a small subsidy amourting {o
only NT$200 per hectare.

4, No special price was fixed for the muliiplication seeds and the contract
farmers were given a free hand to dispose of their seeds. As a resuli, only a small
poriion of seeds produced from the extension seed farms were actually acquired by
other farmers. The rest .were sold to the markei for food or oil exiraction.

In view of these facts, a revision in the system was made in the fall of 1955.
The revised system differs from the original one in the following essential points:

1. The stock seed farms will be established and concentrated in one township in
each prefecture each crop season.

2. The ezftension seed farms, each being at least 0.5 hectare, will be concen-
traied in not more than one fourth of the townships in a prefecture in each crop
season. After the pzanut seeds of those townships are all renewed, the extension
farms will be moved to other townships. Therefore a rotating plan for the extension
seed farms will be adopted.

3. All stock and extension farm growers will be carefully selectzd and regisierad.
Szeds produced will be bought by the Provincial Department of Agriculture and Forestry
through the prefeciural or township farmers’ associations at a price 5 per cent higher
than the prevailing market price. Following ihe direction of PDAF, the farmers’ as-
sociations will then disiribute the stock seeds to the extension seed farm growers, and
extension seeds to ordinary farmers ai the next crop season. These seeds are to be
sold to the conirac: or other farmiers either on cash or on seed loan basis according
to the market price.

B. Revised seed production and distribution system:

The revised system as amended in the fall of 1955 is cutlined as follows:

1. Foundation seed farms are operated by Disirict Agricultural Improvement
Stations with the labor expenses subsidizaed by the PDAF. Seed peanuis produced from
thesz farms dre disiributed free of charge o esiablish the stock seed farms in next
Crop season.

2. Stock seed farms are operated by the township offices or by farmers coni:rac»-
ed by the township offices. Only one township in each prefsciure is selecied ‘o
esiablish these farms in each crop season. Seeds produced are used to esiablish the
exiension seed farms the next crop season.

3. -Extension seed farms ave opzrated by coniract farmers. ' In every crop season,
no: more than one-fourth of the townships in a prefecture will operaie such farms.
Sz2eds produced therefrom are distributzd for ‘general planting. .

4. Seeds multiplied from stock and ext=nsion seed farms will be bought at a price
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5 per cent higher than the market price. Farmers buying the seed will pay the
ordinary market price and the crganization concerned (at present, JCRR) will pay the
' price differential.

5. Procurement, siorage and distribution of multiplied seeds is handled by township
farmers’ associations, who receive at present revolving funds from the Provincial
Supply Bureau (last season from the Provincial Food Bureau) and handling commission
from PDAF and JCRR.

" C. Seed Production in 1954 and 1955 and Projected Production for 1956

Amounts of seeds produced in 1954 and 1955 from these multiplication seed farms
and that projected for 1956 are shown as follows:

Foundation seed farms Stock seed farms Extension seed farms

f_(_éag_ Acreage Production Acreage Production Acreage Production
(Ha)  (Kg) (Ha)  (Kg) (Ha)  (Kgo

1954 : 10.00 6,600 79.30 77,700 - -

1955 1105 9,286 4708 45,020 614.30 640,300

1956(planned) 1055 10,550 7763 77,630 43860 438,600

€30)



4. Soybeans

I.  Background information

A. Acreage and production:

Soybeans formerly were a minor crop but hgve become imporiant in Taiwan in
recent years because of increasing local demand for oil and beancakes. Annual con-
sumption is estimated at 170,000 meiric tons, of which local production provides less
than one-eighth. In order to meet the need and at {he sdme time to cut down the
amount imported from outside, the acreage of soybéans has beén increaséd steadily
during the last few years. The acreage and production projected for the crop year
1956 and those of previous years follow:

Year Acreage Productijon - Unit yield
 (Ha) (M.T.) (Kg.[Ha.)
1950 - 20,300 12,543 | 618
1951 23,251 T 13412 577
1952 24,315 14,627 602
1953 28,225 17 A26 617
1954 30,048 20310 676
1955 34,510 24,151 700
1956(goal) 36,000 28,080 780

B. Producing area:

Soybeans are grown mosdy in the southern part of this Iskand around Pingtung
and Kaohsiung Prefecturas. Of 36,000 hectares planned for 1956, about 20,000 hectarés
will be found in these two localities. Other prefeciures which lead in soybean production
are Tainan, Chiayi and Yunlin, each constituting about 3,000 ha. Starting in 1955,
2 small acreage of soybeans will also be found in Miaoli Prefecture, which will be
the first time that yellow soybeans have been grown commiercially so far north in
Taiwan, The distribution of soybzan acreage in 1956 based on lecalities fellows:

Locality Acreage Percéntage
() (%)
Mizoli Prefecture 200 0.6
Changhwa » 2,500 , 7.0
Yanlie " 2,300 6.4
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Chiayi Prefecture 3,460 9.6

Tainan " 3,400 9.5
Kaohsiung 7 5,560 154
Pingtung " 14,431 40.0
Taitung " 1,588 4.4
Hwalien n 1,479 4.1
Ochers " 652 30
Total: 36,000 100.0

C. Planting and harvesting season.

Soybeans are planted In Taiwan in spring (February-March), summer (June-July)
and also in laie Auiumn (Ociober-November). However, in Pingtung and Kaohsiung
area and recenily in Changhwa Prefeciure, soybezans are grown primarily as a catch
crop beiweer two crops of Ponlai rice. In this case, soybean seeds are sown in the
rice fields in late October about 10 days before or juét after the second rice crop is
harvest=d and the soybeans are har\iested before the firsL rice crop is planted in laie
“January. - In ‘Tainan, Chiayi and Yunlin area, soybeans are planied in both ihe spring
and autumn -seasons, whereas in easiern Taiwan, it is grown principally as an autumn
crop. Soybeans are harvestad about four or five months after planiing, depmdng
upon the disirict in which they are grown.

D. Economic impertance

As may be seen in a previous table, the annual soybzan produciion m Taiwan
is litide over 20,000 meiric tons during the past £ years, having a value of almost 70
mﬂho'l New Taiwan dollars. The amount is still too small, espeaally of ihe yellow
beane Taiwan has to import more than 100,000 tons of bean and p-=as annually in
order io meet its needs. If the Jocal production of yellow bzans caa be mcrbased
about 14 ‘million U.S. dollars can be saved every year.

}. Variety Improvemerit
A. Varieties grown at’ present;.

“Variety improvement work in soybeans was no: started in Taiwan until 1953.
The varieties grown at present-are all native ones and are badly mixed. The coms-
mercially grown variéties may- be grouped under the following few categories:

Types- - _Acreage % Remarks
(approximate) ‘
Green beans 41 Used primarily for making bean curd.
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Black beans 40 70% of soybeans grown in Ping‘tuné area is of
this type; used for seed, soybean sauce and

animal feed.
Yellow beans . 17 For bean curd and some for oil exiraction

Whiie beans . 2 For bean curd and oil extraction
B. Variety imprbvement work in progress.
1. Single plant selection from farmers’ fields:

In 1953 and 1954, with JCRR financial assistance, the Kaohsiung District
Agricultural Improvement Station of PDAF made single plant seleciions from the
farmers’ fields in Pingitung and Kaohsiung area. Sixty-five new sirains selected from
the material collected in 1953 are now advanced to 3-row-plot test. Aboui 700 others
collected in the spring and summer of 1954 are in 2-row-plot tests.

In 1955, another project was underway under direciion of the Provincial
College of Ag'riculiui‘e in Taichung. In this project, single plant selections from the
farmers’ fields around Tainan, Chiayi and Changhwa area also will be made. To date,
seeds from 2000 single planis have been collected. They will be put into plant row test
this year. ' V

2. Regional variety trial:

Siartng in the 'spring of 1956, a Province-wide regional variety trial of soy-
beans was staried, in which all promising varieties recorded in the past will be tested
to show their regional adaptablhty Most of these varieties are those formerly intro-
_duced from U. S, Japan, and northern Chma Those which seem promising in some
areas in Taiwan follow:

Variety Origin Remarks ,
“San-kuo” Japan Grow very well in Miaoli and quite
hopeful in Hwalien.
“Mei-yu” Japan Quite promising in Mizaoli
Yellow Auiumn Japan Quite hopeful in Pingtung
Aczdien U.S.A. Quite hopeful in Pingtung
Improved Pelican US.A. Quite hopeful in Pingtung
Seminole’ U.S.A. Quite hopeful in Pingiung

3. Preliminary extension.of “San-kuo” soybean variety in Miaoli:

Since the “San-kuo” variety has been found to grow well in the Mizoli area,
an initial expansion 6f 200 hectares is planned for the fall of 1956. Seed will be sown
in July and the crop wﬂl be haivested sometimes in late October. A md multiplication
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system also will be started to facilitate future distribution.
4. Recent introduction of new soybean varieties from U.S.A.

As some foreign soybean varieties have proved io be adapied to Taiwan, JCRR
has undertaken %o introduce some more from U.S.A. In February 1955, the
following saven varieiies were iniroduced from U.S. Soybean Regional Laboraiory:
Perry, Wabash, Lincohn, Harosoy, Adams, Cla:k and Hawkeye. Late in May, another
two varieties, Kim and Kaarich, were iniroduced. Efforts will be made to introduce
some other varieties from Japan and Philippines.

IIl. Seed production and distributio n.

A. No Province-wide soybean seed produciion and distribuiion system is in
exisience at present. '

B. However, after the soybean variety “San-kuo” was found adapted to the
Miaoli area in late 1955, a seed muliiplication plan was formulated io provide seed
for 4,800 hectares in 1959. The plan is as follows:

Acreage planned (Ha.)

Type of seed farms 1956 1957 1958 19,9
Foundation seed farms 0.5 0.5 0.5 0.5
Stock seed farms 1.0 - 20 20 - 2.0
Extenion seed farms 20.0 40.0 0.0 0.0
Heciares to be planted 200.0 1,200.0 2,400.0 4,800.0

Seed distributon will be carried out in the fuiure following the same patiern’
as that used for peanuts.
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