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DEVELOPMENT OF SEED T[CHNOLOGY IN TAIWAN 

I. httroductiol 

Rice is the staple food for the entire populace of Taiwan. Terraces and sman 

pieces of paddy fields can be seen almost everywhere on the Island. In 1964, the 

total cnltivated rice acreage was 764,935 ha. with a gross output of 2,246,639 M. T. 

of brown rice, marking the highest record in the history of rice production in 

Taiwan. 

The cultivation of rice in Taiwan can be traced back to the first immigrants 

from mainland China several hundred years ago. Numerous rice varieties were 
brought along with them; and in early years before 1910 there were 1,365 varieties 

planted by the local farmers. The then Japanese Governor-General's Office in Tai

wan carried out three programs for the improvement of rice production, i. e., a) 

elimination of red rice; b) reduction of the number of rice varieties; and c) com

mencement of the varietal selection and breeding program. Resulting from such 

efforts, the red rice was eliminated in 1905; the number of local rice varieties was 

reduced from 1,365 to 485 in the succeeding few years; and the first improved rice 

variety, Nakamura, ever available in the history of Taiwan was released for com

mercial planting in 1924. This improved rice variety though enjoyed popularity for 

a span of years due to its satisfactory performance, failed to last long because of 

its susceptibility to the rice blast disease. Taichung 65, thc second improved rice 

variety bred by the Taichung District Agricultural Experiment Station (DAIS) and 

released in 1926, was the most popular one ever existent in Taiwan and is now still 

enjoying a lasting popularity among the rice growers all over the Island. A handful 

of breeder's seeds of the improved varieties were first multiplied by the named 

station itself as foundation seeds, which were distributed to various prefectural and 

township Farmers' Associations (FA) for further multiplication. No laboratory 

analyses of the seeds produced at any level were conducted at that time, and no 

field inspections of the contracted seed farms were made by the concerned govern
ment organizations with only irregular supervision rendered by the local agricultural 

quarters. In other words, seeds were not certified before distribution at that time, 
and they were multiplied by inexperienced contract growers without any dependable 
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measures to safeguard their purity, vareital identity and other factors related to 
seed quality. 

Seed technology is a modern term to include various branches of agricultural 

science such as seed harvesting, processing, drying, grading, treating, packaging, 

shipping and storaging. It also embodies researches on seed physiology, taxonomy 

and morphology. Seed multiplication and certification and the techniques of seed 

production and marketing also fall into the realm of seed technology.· The develop

ment of seed technology will directly enable the farmers to obtain best quality 

i seeds and will indirectly benefit the seed researches and administration and various 

branches of the seed industry. 

The development of seed technology in Taiwan was centered upon the seed 

multiplication program particularly the rice seed multiplication program. Practically, 

most of the efforts exerted to increase the food production in Taiwan are first 

aimed at rice improvement and then at others. The importance of rice in Taiwan's 

agriculture can be illustrated by Table 1 which shows the rice acreage in the past 

fifty years as against the acreages of other miscellaneous crops. 

Table 1. 
(Unit: hectare) 

Sweet 
Year Rice potato Wheat Peanut Soybean Beans Corn Cassava 

1900 325,653 39,855 1,801 11,598 11,023 

1910 456,276 102,203 5,648 19,166 25,915 

1920 500,169 112,825 6,327 22,835 13,500 14,091 

1930 614,390 125,180 400 26,712 8,602 9,881 1,237 

1940 638,622 132,472 5,614 30,617 4,257 11,106 1,924 7.593 

Peak-year during 
Japanese occupation 

681,548 165,57:0 10,450 30,772 17,949 34.396 2,677 7,593 

(1936) {1944) (1941) (1934) (1913) (1907) (1941) (1940) 

1950 770,262 233,057 18.333 83,387 20,300 16,805 5,013 9,786 

1956 783,629 230,236 15,615 98,258 37,505 31,552 7,716 10,566 

1964 764.935 246,002 9,397 100,775 50,904 22.340 20,014 17.314 
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II. Rice Seed Multlplicatlol aid Distributiol 

.... Rice Seed Multiplication System 

For a general knowledge of the development of seed technology in Taiwan, it 

is netessary to realize the rice seed multiplication system as practised in Taiwan. 

Several years after the first improved rice variety Nakamura was released some

time in 1924, a 3-level seed multiplication system was introduced; viz., tht foundation 

seeds, the stock seeds, and the extension seeds. 

1. Foundation seeds: This top level of seeds is produced only by the distdct 

agricultural i.mprovement Stations. On the foundation seed farms, utmost care is 
taken in field management so as to ensure that the plants are absolutely pure and 

true to their varietal characteristics. In order to facilitate the observation of field 

operations, and, most important of all, characteristics of the individual plant, the 

"single plant per hill" method is practised. Rice is transplanted in straight rows with 

set distances between rows and hills. Any off-types or doubtful plants are rogued. 

The yield e1l.'Pected from the foundation seed farms is no less than 2,000 kg. per hectare; 

however, as the purpose of a seed farm is to produce quality seeds, its yield is of 

less concern. The low yield of foundation seeds may be explained by a) the single 

-plant per hill instead of the 5-7 plants per hill as generally practised, and b) 
vigorous roguing of the off-types and doubtful plants of the slightest degrees. 

Preservation of foundation seeds: The foundation seeds of rice are preserved 

.in Taiwan by the following two methods: 

a) About 15-20 stalks of rice are carefully selected from the foundation seed 

farm. From each stalk, 100-200 seedlings are obtained for planting of 

10 rows, 10-20 seedlings each. Only one seedling is planted in each hill. 

Frequent and careful inspections are made to ensure that all the off-types 

and doubtful plants are removed. In case a doubtful plant is found the 

entire row of seedlings are discarded. The remaining plants are harvested 

and processed for use of the foundation seed farm :in the next cropping 
season. 

b) A sma11 plot for preserving the breeder's seeds is maintained. A single 

seedling is planted to each hill. Frequent and careful inspections are 
made to ensure that all the off-types and doubtful plants are removed. 



The border lines on the four sides are not harvested for seeds. A few 

stalks bearing the most true genetic identity and varietal characteristics 

are harvested separately for preservation as breeder's seeds for the next 

planting. The remaining stalks are harvested in bulk for use in founda

tion seed production. 

2. Stock seeds: Seeds of this level are the progeny of the foundation seeds. 

In Taiwan, stock seeds are mostly produced by contract farmers, while a small portion 

is produced by the prefectural farmers' association.s The method of cultivating rice 

stock seeds is similar to that of foundation seeds, except that4-6 plants per hill are 

planted instead of a single plant. Since 50 kg. of rice seeds is needed for planting 

one hectare of paddy rice, the 2,000 kg. of foundation seeds produced from one 

hectare of foundation seed farm is enough for planting 40 ha. of stock seed farm.· 

The yield of rice stock seeds is estimated at 3,600 kg. per hectare. 

3. Extension seeds: This is the third level of seeds in the entire rice seed 

multiplication system in Taiwan. It is the progeny of the stock seeds and is equi":' 

valent to the certified seeds in the United States. After the seeds are certified. 

they are distributed to the ordinary farmers for renewal of their own seed stocks. 

The extension seeds are produced by contract farmers. The method of cultivating 

extension seeds is not much different from that for stock seeds, although the 

minimum certification standards are relatively lower. Under normal rate of seed

ing, the 3,600 kg. of stock seeds produced from one hectare of stock seed farm is. 

enough for planting of 72 ha. of extension seed farms, which are in turn sufficient 

for renewing 5,184 l1a. of rice field. Thus, through the three-level seed multiplica

tion system, one hectare of foundation seed farms is enough to renew 207,360 ha~ 

(1 ha. x 40 x 72 x 72) of rice paddy. 

Under the tropical conditions of Taiwan, this three-level rice seed multiplica

tion system takes one and half years for its completion from the production of 

foundation to extension seeds. 

B. Actual Implementation of the Rice Seed Multiplication System 

How the rice seed multiplication and certification system is implemented? The, 
following is a det'liled account of the working procedures of the system: 
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RICE SEED MULTIPLICATION 8 CERTIFICATION SYSTEM 

IN TAIWAN 

PLANNING 

III MPLEMENTATION ~ 

Breeders 
A9ronomists 
Agricu1tural Exfension worKers 

Governmental officials 

Prefectural I City 
Go~ernment officials 

Township officials 
Farmers. 

Rice Improvement Conference 

Provincial Department of A9r.icultural & Forestry 

prefectural/City 
Governments 

Select and Contract 
seed growers 

,-L)TO 

'------........... 

II FOUNDATION SEED II To be prOduced by District Agricultural 
Improvement Stations 

II STOCK SEED 

EXTENSION SEED 

To be produced by prefectural/City 
farmers' Associalions and. Contract Growers 

To be prOduced by Contract seed growers 

All these works are done 
by 90vernment inspectors 
and officiol seed analysts 

Distribution of certified seeds through 
township formers' assoc:iations to farmers 
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1. Planning of the seed multiplication work: In Taiwan, the overall planning 
of the seed production program is made by the government each year. Basic infor

mation on the varieties and the amount of seeds to be multiplied for each variety 

are collected through a two-way traffic: from the breeders and extension workers 

of the agricultural experiment/improvement stations regarding the prospects of 

extending the new and improved Varieties, and from the rice farmers through the 
prefectural governments and township offices regarding their preference over the 

different rice varieties. The authority to make final decisions on the varieties to 
be multiplied is vested in the Taiwan Rice Improvement Conference (RIC) under 

the PDAF. The RIC, established by the PDAF to take up the task of technical 
improvement of Taiwan's rice production. is represented by the various experiment/ 

improvement stations of PDAF, agricultural colleges, JCRR, Provincial Food Bureau, 

Provincial Farmers' Association (PFA), extension staff of the prefectural/city go
vernments and other relevant parties. In studying and screening the seed multipli

cation program for the next year by the conferees of RIC during its annual meet
ings, the following factors are considered: a) the actual planted acreage of each 

variety in the past years; b) the trends of changes in both the acreages and the 

farmers' preference over the varieties; c) the results of regional and varietal test

ings; and d) recommendations by the prefectural/city governments. The conclusions 
reached at the meetings are referred to the PDAF for adoption and action. 

2. Working proeedul'es of the program: Instructions concerning the whole 
plan of the seed multiplication program, including information on varieties, acreages 
to be planted, and the amounts of seeds to be produced by various prefectures and 

cities, are given by the PDAF to the prefectural/city governments. The plan is 
further broken down to the township level by the prefectural/city governments. 

Seed producers in this case are selected and contracted by the local government. 
The selection of the seed growers are based on the following consideration: a) farmer's 
reputation and integrity; b) enthusiasm to serve the public; c) drying and processing 
facilities; n) storaging facility. The contract stock seed growers are selected by the 
prefectural/city governments and the extension seed growers by the township offices 
with the concurrence of the respective prefectural/city governments. Foundation 
and stock seeds are then delivered to respective seed growers for actual planting 
both free of charge. The concerned personnel of the local governments are respon
sible for field supervision of the seed farms, and sometimes five to six or even more 
supervision trips are made to those farms which are found not properly managed. 
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3. Field inspection: In order to conduct field inspections efficiently to covei· 

such a large number of seed farms (Please refer to Table3 5, 6 on pages 15, 16) 

within a short period of time, a pre-arranged time schedule for each township is 

formulated by the local prefectural/city government. The PDAF field inspectors in 

company with the prefectural/city government personnel, and in most cases, also 

accompanied by township personnel, make the field inspection trips according to the 

pre-arranged time schedule. The seed growers are usually informed in advance for 

interviews by the inspectors. In general, only one field inspection is made of the 

rice field; but the inspection may be made twice, if the inspector deems it necessary. 

While doing his inspection work, the inspector checks the field for such items as 

varietal purity, freedom from undesirable weeds, isolation of the field from other 

varieties. as well as other factors that would affect the production of high quality 

seeds. The seed processing facilities and cement drying ground existing on the 

farms are also inspected. After the seed farms are duly approved upon field ins

pections, the seeds must be handled carefully by the growers after harvest. 

4. Sampling for laboratory testing: When the seed farms have passed the 

field inspection, the seeds are harvested at the right time and sun-dried on cement 

drying grounds. Caution is given to the mixing of different varieties on the drying 

ground, in the winnower and in the gunny bags. A printed postcard is distributed 

to the seed grower for him to fill in the date he desires for sampling (after being 

thoroughly dried and cleaned) and mail it to the Provincial Seed Testing Labora

tory. The field inspector then proceeds to collect the samples on that particular 

date set by the grower himself. In sampling, attention is given to the problem of 

representa tion of the samples to the bulk lot of seeds. Double-tube sampler is used 

for taking the samples. The samples are then sent either through mail or carried 

by the inspector himself to the Provincial Seed Testing Laboratory. 

5. Laboratory analysis, certification and distribution of certified seeds: The 
seed samples are analysed as soon as they reach the Provincial Seed Testing 

Laboratory at Taichung. Laboratory analysis of seeds includes such items as 

determination of seed moisture contents, seed purity and germination percentage. 

The results of testing, be it acceptable or unacceptable, are sent in triplicate to 

the PDAF, the concerned township office and producers. The seed producers get 
15,% premium in kind in addition to the same amount of the seeds turned in by 

themselves, if their seeds were found up to the minimum standards set by the 

-7-








































































	DEVELOPMENT OF SEED TECHNOLOGY IN TAIWAN
	CONTENTS 
	I. Introduction
	II. Rice Seed Multiplication and Distribution
	A. Rice Seed Multiplication System
	1. Foundation seeds 
	2. Stock seeds 
	3. Extension seeds

	B. Actual Implementation of the Rice Seed Multiplication System
	1. Planning of the seed multiplication work 
	2. Working procedures of the program
	3. Field inspection
	4. Sampling for laboratory testing
	5. Laboratory analysis, certification and distribution of certified seeds 
	6. Distribution of rice seeds


	III. Seed Multiplication System for Other Crops 
	A. Seed Multiplication System for Sweet Potato
	B. Seed Multiplication for Other Crops 
	1. Soybean
	2. Corn 
	3. Jute and kenaf


	IV. Characteristics of the Seed Multiplication Systems
	A. Seed Multiplication Program Being Strictly a Government-operated Program 
	B. Different Purposes for Different Kinds of Crops
	C. Very Large Number of Contract Seed Producers 
	D. The Barter System of Seed Distribution 
	E. Incentives to Seed Producers

	V. Accelerated Development of Seed Technology in Taiwan
	A. Milestone of the Development of Seed Technology in Taiwan
	B. Government Policies Towards the Development of Seed Technology 

	VI. A Historical Account of the Important Events in the Development of Seed Technology in Taiwan Since 1957 
	VII. Review and Discussions 
	VIII. Summary and Prospects


