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PREFACE 

After years of service In the field of crop improvement in Taiwan, I 

have come to realize that a successful crop production program cannot depend 

on technology alone. In addition to the technical aspects of plant breeding, 

plant protection, plant physiology and the like, other f actors also exert a 

decisive influence on crop production. The most important ones are. the 

market condition, supply and demand, price and consumers' preference, and 

government policy. 

In a changing world, crop production In Taiwan has undergone many 

changes. I would like to point out some of the most significant changes 

that have taken place here in recent years. 

1) In 1963, Taiwan farmers were encouraged to grow mNe bananas of 

better quality. During that time banana growers c'ould dispose of their pro­

duce at a fairly attractive price; thus improved farming techniques were 

applied extensively by the banana growers in order to boost their yield. 

However, this golden age of our banana trade is now a thing of the past, 

owing to a change in the import policy of Japan and also due to the fact 

that Japanese importers have shifted their regular shipping channels, which 

account for the decline of the banana industry of Taiwan and the loss of 

interest among the growers. 

2) To promote hog raising in Taiwan, restrictions on the import of feed 

grains from abroad were lifted by the government in 1968. As a result, the 

production of feed crops, such as corn, sorghum and soybeans, which were 

formerly major winter crops, has suffered sharp decreases because the prices 

of imported feed grains are considerably lower than those produced locally, 

thus affecting the marketing of local products. This is why the acreage of 

winter crops has been reduced drastically in recent years. 

3) The accelerated industrialization in Taiwan has also had a profound 

effect on crop production. The increasing flow of rural people into industry 

has not only created the problem of agricultural labor shortage, but also 

caused increases in the cost of production. 

4) The average income of a farm worker is low when compared 

with that of an industrial worker. This has alsa complicated the problems 

of crop production in Taiwan. 

In view of the above-mentioned changes in the last three years, one could 

well imagine that problems facing the farmers, research workers and govern-
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ment policy makers are numerous and diverse. One of the tasks of specialists 

in the Plant Industry Division is to understand and analyze these problems 

on the one hand, and to try their best to tackle them and improve the 

situation on the other. Dr. C. P. Cheng and Mr. C. K. Chao of this Division, 

together with research and extension workers at the district agricultural 

improvement stations and the Provincial Farmers' Association have mapped 

out a plan for the production of corn to supply a part of the local feed 

grain requirements. With the application of improved techniques, the unit 

yield of corn is expected to be substantially increased and the marketing of 

this product will be guaranteed at an attractive support price. It is hoped 

that some improvement measures could be worked out for other crops on the 

basis of this production program if it is carried out smoothly. 

Promotion of the traditional silkworm industry with the extensive 

cultivation of mulberry trees was initiated in 1970, and several related 

projects have been carried out by a number of sponsoring agencies. In 

addition to JCRR financial and technical support, government funds have 

also been made available to this program for the first time to strengthen 

sericulture research and demonstrational activities. With abundant sunshine, 

efficient equipment and scientific know-how for worm raising and mulberry 

tree farming, the silkworm industry could be developed into a profitable 

enterprise in the near future instead of remaining a sideline occupation of 

farmers. 

\Vith the help of this Division during the past two years, the beekeeping 

industry of Taiwan has been successful in preventing the spread of bee 

diseases and in promoting the pollination of fruit crops and vegetable seed 

production, in addition to increasing the production of honey and royal jelly. 

Both beekeepers and farmers are now aware of the contributions bees can 

make to human welfare through farming. 

Specialists of the Plant Industry Division have been trying to cut down 

the post-harvest losses of fresh fruits and vegetables due to improper 

handling, especially during transit and storage under the warm and humid 

weather conditions of Taiwan. As the known preventive measures have to 

be tried out through research and experiments, the projects conducted at the 

Taipei District Agricultural Improvement Station under the supervision of 

PID specialist Mr. F. W. Liu in the past two years have been rewarded 

with promising results. It is expected that based on the physiological 

response of fresh fruits and vegetables and adjustment of handling techniques 

plus proper grading and packaging, the loss during transit and storage can 
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be gradually minimized when effective ways are adopted by commercial 

circles. 

In conclusion, I would like to point out that in face of the changing 

social and economical structures as well as the industrial and agricultural 

evolutions, PID specialists are confronted with the challenge to tackle various 

problems pertaining to crop improvement. It is by no means an easy task 

to get the desired results from every program for which they are responsible. 

However, I firmly believe that all my colleagues are doing their .utmost to 

attain the best performance in their work, with the cooperation of all 

parties concerned both inside and outside of JCRR. Here I wish to express 

my sincere appreciation to my colleagues and friends for their close cooper­

ation which has made our achievements possible. 

July 1, 1971 

Taipei, Taiwan 

Republic of China 
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c. L. Luh 

Chief 

Plant Industry Division 
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lNTEGRATED DEMONSTRATloN ON lMpROVED 
RICE CUL TIV A TION TECHNIQUES 

IN TAIWAN 

Cheng-Hwa Huang 

Introduction 

In the past decade, the various 
agencies of the Republic of China 
exerted every possible eff art to 
increase food crop production in 
Taiwan. As a result, the total 
rice production in Taiwan increased 
from 1,641,557 M. T. of brown rice 
in 1953 to 2,518,014 M. T. in 1968, 
showing an annual average increase 
of more than 50,000 M. T. This 
remarkable achievement was mainly 
attributed to the increase of unit 
acreage yield with the average per 
hectare yield of rice reaching as 
high as 3,188 kg of brown rice in 
1968. Besides irrigation water and 
fertilizers, the two major factors 
contributing to this unit acreage 
yield increase, the other factors 
were the development and extension 
of better varieties and seeds, adop­
tion of improved culture practices, 
control of diseases and pests, good 
management of field operations, 
etc. 

The application of these im­
proved practices to increase the unit 
yield of rice has proved the soundness 
and fruitfulness of well spent research 
and experimental findings obtained 
at the various agricultural stations 
in recent years . Unfortunately, 
these improved measures have never 
been recommended to nor wholly 
adopted by the farmers in rice 
cultivation. With the view to eval-

uate the effect of combined applica­
tion of all improved measures toward 
the increase of rice yield as well as 
to fully exploit the productivity of 
the fields, an "integrated demonstra­
tion" on improved rice cultivation 
techniques was, therefore, planned 
and carried out in the main rice 
producing areas on this island since 
the second rice crop of 1963. 

The "integrated demonstration" 
on improved rice cultivation con­
ducted from the 1963 second crop 
through the 1967 first crop at 116 
townships has proved that the 
existing rice industry of Taiwan 
definitely possesses great potential 
for yield increase. The demonstra­
tion plots achieved an average yield 
increase of more than 30% and a 
gain of 45% more net income to the 
farmers. In order to popularize the 
integrated techniques of rice cultiva­
tion among the local farmers, an 
expanded program has been carried 
out through well-organized units 
since the second crop of 1967. The 
government also decided that this 
program would be managed by the 
Taiwan Provincial Food Bureau as 
a regular rice improvement project 
from 1969 onward. 

Extent of Integrated 
DelDonstration 

The most important measures 
adopted in the demonstration plots 
as well as in the expanded program 
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may be summarized as follows: 

1. Adoption of the newly-developed 
leading Ponlai (japonica) varie­
ties 

The varieties to be used in the 
integrated demonstration were first 
recommended by rice specialists of 
the respective District Agricultural 
Improvement Stations (DAIS), based 
on their yield capacity" disease 
resistance, response to fertilizers, 
or any other practical criteria to 
meet specific local requirements. The 
final decision was made after 
discussions led by the JCRR rice 
specialist. 

2. Raising of healthy seedlings 

The seedbed was prepared in an 
elevated, well saturated strip. 
Before sowing, the seeds were 
treated with 1,000 times diluted 
Granosan solution for one to two 
hours, followed by thorough wash­
ing and soaking in clean water for 
about 48 hours. The seeding rate 
was 300-400 grams of dry seeds per 
3.3 m 2

• 

During the nursery period, 
weeding of the seedbed was done by 
hand to pull out barnyard grass 
and off-types followed by an 
optimum amount of nitrogenous 
fertilizer application 3-5 days before 
transplanting. Pest control was 
done on a cooperative basis by 
dusting suitable chemicalsrecom­
mended by the technicians from 
DAIS. 

3. Careful preparation of paddy 
fields 
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The land was prepared 1-2 weeks 
in advance of the transplanting 
calculated on the harvesting date of 
the previous crop. Two ploughings 
and two harrowings were followed 
by the application of stable manure 
or compost at the time of initial 
ploughing. Chemical fertilizers used 
as basic dressing were applied just 
before final laddering, mlxmg 
completely with the surface soil. 
Then, the land was thoroughly 
leveled and using space-markers 
marked with regular lines in both 
directions according to the spacing 
desired. 

4. Transplanting at optimum spac­
ing and USe of optimum number 
of seedlings per hill 

The transplanting process at 
each demonstration plot with an 
area of 5-10 hectares during the 
demonstration stage was completed 
w.ithin three days. In the expanded 
program, the duration of transplant-­
ing process for each working unit 
covering about 20 hectares of land 
was less than a week. The number 
of seedlings transplanted per hill 
was four to five. The distances 
between rows and hills were 22.5 x 
22.5 em, 24x18 cm, 24x15 cm, or 
27 x 13.5 cm respectively in different 
locations. 

5. Proper fertilizer application 

The rates of N-P-K fertilizers. 
for the various demonstration plots 
were tentatively recommended by 
the DAIS concerned and final 
adjustments were made according 
to soil fertility in the demonstration 



area. The pre-demonstration ana­
lysis of soil nutrients for each 
demonstration area was done by the 
Soil Fertility Laboratory of the 
Taiwan Agricultural Research Insti­
tute. 

The most significant feature 
of fertilizer application in the 
integrated demonstration was the 
increased use of phosphate and 
potash fertilizers. In addition, 
split applications of nitrogenous and 
potash fertilizers were also practised. 

6. Coordinated intensified disease 
and insect pest control in the 
main field 

All the plant protection measures 
adopted in the integrated demon­
stration followed the instructions in 
the "Methods of Extension of; Plant 
Protection Techniques" pamphlet 
recommended by the Provincial 
Council on Plant Protection Tech­
niques and revised annually by the 
Provincial Department of Agricul­
ture and Forestry. The time of 
application and the kind of pesticides 
or fungicides to be used were 
determined and supervised by the 
plant pathologists and entomologists 
of ]CRR and DAISs. 

7. Better management of field 
operations including weeding, 
irrigation and drainage, rogu­
ing, etc. 

Weeding and intertillage were 
repeated at least three times during 
the entire rice growing period for 
both crop seasons. Weeding started 
10 to 20 days after transplanting 

and was repeated at an interval of 
about 7 to 15 days depending upon 
the crop season as well as location. 
Weeding was done by hand to pull 
out the weeds and bury them under 
the soil. Before and after heading, 
roguing was again done to pull out 
the barnyard grass and other off­
types. Since 1970, the a pplica tion 
of 7% of Tok granular to replace 
hand weeding was also recommended 
in the demonstration plots. 

In the early growth stage of 
the first rice crop, when the 
temperature was low, deep irrigation 
was practised to raise the soil and 
water temperature; otherwise, shal­
low irrigation was practised. At 
any rate, the depth of irrigation 
water or the time of drainage was 
determined according to the water 
consumption by rice plants at 
various stages. The most important 
step was to drain out the field 
water and dry the soil for several 
days in late tillering stage, especially 
under the condition of heavy nitrogen 
fertilization. 

Organized Farmers' Participa­
tion in Integrated Dem.onstra­
tion 

In the demonstration stage, the 
farmers who had participated in the 
demonstration work were grouped 
into a team to jointly carry out field 
operations. A farmer experienced 
in rice culture was selected to be 
the leader of the team to relay 
technical instructions from the 
technicians of the respective DAISs 
to the farmers. In the expanded 
program, because of the large 
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