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PREFACE 

The joint Commission on Rural Reconstruction (JCRR) has been playing an active 

role in Taiwan's agricultural development, which today continues to occupy an important 

position in our national economy. 

The success of the jCRR program can be attributed, to a large extent, to the excellent 

coordination and cooperation not only between jCRR and the various sponsoring agencies, 

but also among the individual specialists of jCRR itself. I am glad to note that my col

leagues in the Plant Industry Division have always worked harmoniously in their common 

effort to increase crop production in Taiwan. 

This volume reviews the work of PID. It represents the thinking of our specialists on 

the problems and difficulties they have had to contend with and the steps that are necessary 

to deal with them effectively. I hope that the information will contribute to a better 

understanding of the overall crop improvement program of Taiwan. 

October 28, 1969 

Taipei, Taiwan 

Republic of China 

C. L. Luh 

Chief 

Plant Industry Division 



CONTENTS 

Page 

PREFACE················································································ .. " ................ i 

RICE 

'1. The Future Trend and Proposal for Increasing Rice Production 

in Taiwan, C. H. Huang'················,······························· .................. 1 

2. Several Questions Concerning the Rice Varieties Grown in Taiwan, 

Y. C. Lo··························································································10 

DRYLAND FOOD CROPS 

3. Dryland Food Crop Improvement and Related Problems, C. K. 

Chao ..... ·.·.················· ............................. · .. · .. ·········· .. · .... ·· .. ···· .. · .... ···16 

4. Some Technical Problems in Dryland Food Crops Improvement, 
C. P. ,Cheng ........................................... · .. · ........... · .. · .. · .. · .. · .. ···· .. · .. ··19 

SEED TECHNOLOGY 

5. Seed Technology, C. I. Lin·· ............................. ·· .... · .. · .. · .. · .. ···· .. · .. ·····22 

6. Recent Activities for Promoting Seed Technology, C. C. Chen ...... ·· ........ ··25 

FRUITS AND VEGETABLES 

7. Vegetable Production in Taiwan, C. W. Shen·· .. · .... ·· .. ··· .. ·· .... ·· .... · .. ···· .. 26 

8. Fruit Production in Taiwan, K. L. Chang .... ·· .. ······ .... ·· ........................ ·31 

9. Asparagus Production in Taiwan, L. Hung· .... ···· .. ··· ...... · ....................... ·34 

TEA 

10. The JCRR Tea Improvement Program and the Future Development 

of Taiwan's Tea Industry, P. L. Chang ...... ·· .... ·· .................... ···· ........ · ·38 

SOILS AND FERTILIZERS 

11. Soil Fertility Research III Taiwan, Y. S. Puh ...................... ·· .. · .......... ··43 

12. Fertilizer Production and Marketing in Taiwan, C. M. Wong .................. 45 

13. The Six-year Joint Potash Program in Taiwan, N. R. Su ................ · ...... ·53 

LAND UTILIZATION 

14. Some Problems of Land Use in Taiwan, L. C. Hsi .................... ··· .. · .... ···64 

15. Work Progress of the Sand Soil Development Program, L. C. Hsi .. ········ .. 72 

111 



16. Improvement of Land Utilization and Winter Crop Production, 

Y. C. Lo··························································································74 

FARM MECHANIZATION 

17. The Farm Mechanization Program and Its Problems, T. S. Peng···· .... · .. ·· .. 83 

PLANT PROTECTION 

18. The Changing Rice Disea!5e Spectrum of Taiwan, R. J. Chiu .... ·· .... · .... ·· ·87 

19. Present Status of Plant 'Protection Research in Taiwan, R. J. 
Chiu·· ............................................................................................. ·91 

20. Plant Protection in Taiwan, T. T. Lo .................................................. ·95 

21. Plant Protection in Mountain Areas, David F. yen .................. ··· ............ 99 

22. Disease Problems of Major Horticultural Crops Produced for 

Export, H. J. Su·· .. · .. · .... · .............................................................. 101 

23. Insect Problems of Major Crops in Taiwan, David F. yen .................. 108 

PESTICIDES 

24. Present Situation and Problems Concerning the Use of Pesticides, 

W. H. Horng·· .. · .... ·· .. · .. · .. · .. · ........ · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .. · .... ·· .......... 111 

25. Pesticide Administration, W. H. Horng ............................................. 115 

OTHER ACTIVITIES 

26. The Organization and Training of Citrus Growers, Y. T. Cheng .... · ....... 120 

27. Training Material Project for Agricultural Research and Extension 

Workers, C. S. Huang .......... · .......... ·· .. · .. · .. · .. · .. · .. · ...... · .... · ................ 123 

IV 



THE FUTURE TREND AND PROPOSAL FOR INCREASING 
RICE PRODUCTION IN TAIWAN 

Cheng-Hwa Huang 

Since the implementation of the 
first 4th-year Economic Development 
Plan, rice production in Taiwan has 
been increased from 1,641,557 M. T. of 
brown rice in 1953 to 2,518,103 M. T. 
in 1968, wilh an average annual increase 
of more than 50,000 metric tons. The 
total rice output has not only been 
enough to meet the domestic require
ments, but also left a considerable surplus 
for export (see Table 1), thus 
contributing significantly to the overall 
economic development of this country. 
To strive for further raise in rice pro
duction, it is necessary to review and 
evaluate those factors which had brought 
about the rice production increase in 
the past, so that effective measures can 
be worked out to remove the institutional 
and technical bottlenecks which have 
been preventing the unit production of 
rice from getting still higher. 

Expanding of Rice Planting Acreage 

According to available data, in 1968 
the total cultivated area in Taiwan was 
892,907 ha, of which 531,302 ha or 59.50 
percent were paddy land, and 361,605 

Without sufficient water or depending 

on mountain streams 

Rainfed area 

ha or 40.5 percent were dryland. Of 
the total paddy land, 330,000 ha were 
double cropping fields and more than 
190,000 ha, single cropping areas. It 
is possible to expand the planting acreage 
of rice in Taiwan to about 860,000 ha 
with two rice crops grown in the double
cropping areas and one rice crop in the 
single-cropping paddy fields in a year. 
However, the total planted rice acreage 
in Taiwan has not yet surpassed 800,000 
ha. Taking the peak year of 1962 as 
an example, the actual planted area 
under rice was 794,228 ha. Therefore, 
the further increase of rice production 
in Taiwan, if depending on expanding 
the planting acreage alone, will require 
the following measures: 

A. To ensure successful rice culture in 

water-short areaS 

According to a PDAF survey, there 
are more than 180,000 ha of paddy lands 
where water supply is irregular or in
adequate due to lack of dependable 
water sources or abnormal dry spells 
during the year. The magnitude of the 
water-shortage is shown as follows: 

1st crop 2nd crop Total 

(ha) (ha) (ha) 

70,985 65,437 136,422 

16,981 27,196 44,177 

87,966 92,633 180,599 
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In order to remedy the water
shortage situation, the following measures 
are suggested: 

~ 1) To expand and strengthen the 
rotational irrigation system, and repair 
and line the irrigation canals so as to 
make more effective use of the limited 
water supply as well as to minimize 
seepage losses. 

2) To develop a sound irrigation 
system on the basis of a ground water 
survey. 

3) To substitute direct-seeding rice 
culture in a dry condition for the trans
planting method, so that the large 
amount of water used in raising seedlings 
and making main field preparations can 
be saved for the normal growth of rice. 

4) To encourage farmers to use 
ground water, by pumping, for supple
mentary irrigation when a severe dry 
spell occurs during the rice-growing 
period. 

B. To prohibit the use of good paddy 
land for the construction of schools, 
houses and factories 

Owing to the mounting population 
growth and the rapid industrialization 
in recent years, many pieces of paddy 
land with good irrigation facilities have 
been used for building schools, houses 
and factories. The total area, according 
to the Provincial Food Bureau (PFB) , 
was over 7,000 ha up to 1966. This 
situation may become more serious in 
the near future if no proper action is 
taken. Furthermore, the rice fields ad
jacent to factories or other buildings 
will be threatened with flooding during 
the monsoon season because of the de
struction of irrigation and drainage 
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canals. The chemical waste of the 
factories often do much damage to the 
rice plants as has happened in the Wu
kou and Tai-shan areas of Taipei 
county. Therefore, it is advisable to 
take the following steps in order to stop 
the practice of using good paddy lands 
for other purposes. 

1) To persuade the official or private 
quarters to build schools, dwellings or 
factories on selected dry- or slope-lands 
rather than good paddy land. 

2) If a piece of good paddy land 
must be used as a factory site, a survey 
team composed of agriculturalists and 
irrigation engineers should be organized 
to investigate the field conditions before 
the construction takes place, so sugges
tions can be made to avoid any possible 
damage to the irrigation and drainage 
canals as well as to minimize the damage 
done to crops by waste by-products from 
the factory. 

3) To encourage or even give in
centive award to the landowner to grow 
rice so that the land will not be sold 
and used for construction purposes. 

4) To utilize the winter fallow 
paddy land for growing dry land crops 
so as to compensate for the loss of 
dryland which has been used for the 
construction of schools, dwellings, and 
factories. 

c. To stop the practice of growing catch 
crops or perennial crops on paddy 

land 

In recent years, more and more of 
the paddy land in Taiwan has "been 
occupied by catch crops or perennial 
crops. According to a PDAF survey, a 
total of more than 7,000 ha of paddy 



land has been shifted to growing banana, 
asparagus, citrus and other catch crops. 
Therefore, it is necessary to induce the 
farmers to grow these crops on dryland 
or slope land. The acreage of dry land 
crops thus lost can be re-created by 
growing them in paddy fields during 
the winter fallow period. 

Re-a ppraisal and Revision of Pol
icies and Regulations Concerning 
Rice Production 

A. Allocation and marketing of ferti
lizers 

The paddy-fertilizer barter system 
has been practised in Taiwan for many 
years. This system makes it possible 
for the food agency to hold a large 
stock of rice for the stabilization of its 
market price. Therefore, this policy is 
worthy to be continued. For improving 
the eXlstmg paddy-fertilizer barter 
system, the following suggestions are 
made: 

1) Reducing the kinds of fertilizers 
to be allocated to farmers: At present, 
four different kinds of fertilizer are 
compulsorily allocated to farmers through 
the paddy-fertilizer barter system. Among 
the allocated fertilizers, calcium ammonia 
nitrate, phosphate and potassium ferti
lizers are usually not acceptable to the 
farmers. Therefore, it would be better 
to distribute only ammonium sulphate 
and urea to the farmers, and allocate 
other fertilizers only according to their 
needs or make them available on the 
free market. 

2) Simplifying the distribution pro
cedure: Although the amount of ferti
lizer allocated to farmers through the 
township FA is decided by PFB, the 

actual amount applied is decided by farm
ers themselves. To simplify the fertilizer 
distribution procedure, PFB may sell ferti
lizers to F As for cash or paddy accord
ing to the barter ratio, and farmers will 
buy fertilizers with cash or paddy from 
the F As at any time. Meantime, 
fertilizers should be made available to 
businessmen or private concerns by PFB 
or the Taiwan Fertilizer Company. 

3) The requirement for farmers to 
make advanced payment of 40 percent 
of the price in paddy for the total 
amount of fertilizer requested through 
the barter system should be reexamined. 

B. Readjustment of fertilizer price 

Among all the expenses of rice 
production, the cost of labor is the 
largest. The total per hectare labor cost, 
according to a survey made in con
nection with the integrated demonstration 
on improved rice cultivation, is about 
NT$4,300 or 55.4 percent of the total 
rice production cost. The second largest 
item of expenditure is fertilizers, which 
amounts about to NT$2,500 per hectare 
per crop (Table 2). If the production 
cost is in terms of cash investment, the 
fertilizer cost will constitute about 70 
percent of the total expenditure as most 
of the field operations are done by the 
family labor of farmers with no cash 
payment involved. Therefore, the lower
ing of fertilizer price will not only in
crease rice farmers' income, but also 
stimulate them to use more fertilizers, 
thus further boosting rice production. 
At present Taiwan farmers pay the 
highest price in the world for their 
fertilizers (Table 3). So, immediate 
action should be taken to lower the 
fertilizer price to a reasonable level. 
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c. Modification oj the nzeasures for 
controlling fertilizer marketing 

Many kinds of compound fertilizers 
are sold in the open market and some 
of them contain the so-called minor 
elements. These compound fertilizers 
are, however, low in nutrient content 
although they are sold at relatively low 
prices. As the mixed minor elements 
actually have no direct bearing on the 
yield of rice, the application of the 
compound fertilizers is partially re
sponsible for the high production cost. 
Therefore, the existing measures for 
controlling fertilizer marketing should 
be modified. 

D. Proper managenzent of manufacture, 
processing and marketing of pesticides 

The cost of pest control in rice 
culture is about NT$570 per hectare per 
crop, or 16 percent of the total rice 
production cost (Table 2). Because of 
the large consumption of pesticides in 
Taiwan, the dealers or producers are 
enjoying a very high profit. This fact 
has induced many poorly equipped 
plants to produce pesticides of inferior 
or doubtful quality. Application of the 
low quality pesticides will not only in
crease the production investment, but 
also reduce the effect of controlling in
sect pests and diseases. Therefore, it is 
necessary to revamp the existing system 
or regulations governing the manufac
ture, processing and marketing of pesti
cides. 

E. Readjustment of the selling price of 
rice 

Because rice is the staple food in 
Taiwan, its production, consumption and 
price level all have an effect on the 
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overall economic development of the is
land. In recent years, the rate of increase 
of the price of rice has been way behind 
that of any other commodities in the 
country. This is the main reason why 
farmers have little interest in investing 
more money in rice production. To 
encourage rice farmers to pay more 
attention to rice culture, it is necessary 
to make a thorough study of the ques
tion of rice production cost as the basis 
for readjusting the rice price properly. 
When the rice farmers can make reason
able profit from rice culture, they will 
be willing to invest more money for 
increasing the rice yield. 

F. Stepping up of the consolidation of 
poorly drained paddy land 

The land consolidation program is 
aimed at raising the work efficiency and 
improving the irrigation and drainage 
conditions of the paddy land so as to 
attain yield increase and reduce the 
production cost. These effects are more 
obvious in the case of poorly drainea 
areas. According to a PDAF survey, of 
the 42,000 ha of poorly drained paddy 
lands in Taiwan, only 9,000 ha have been 
consolidated and about 4,000 ha are in 
the process of being consolidated. In 
the future top priority in land consoli
dation should be given this type of land 
so that the application of improved 
techniques in rice cultivation in these 
areas can be made more effective and 
useful. 

Proll1otion and Extension of !1l1-
proved Cultural Techniques 

In the past decade, the rice pro
duction gains in Taiwan were mainly 
attributable to the increase of per hectare 



yield. For instance, the per hecta re yield 
of rice in 1953 was only 2,109 kg of 
brown rice. In 1968 it grew to 3,187 
kg, with an annual increase of about 
2.5-3.0 percent. In order to meet the 
future needs for rice, it is necessary to 
further raise the per hectare yield. This 
may be achieved through the following 
measures to bring about the technical 
and institutional improvements required. 

A. Wider adoption of integrated im
proved cultural techniques 

The integrated demonstration of 
improved rice cultivation was initiated 
by ]CRR and began with the second 
crop of 1963. Up to the 1967 first crop, 
this program had been conducted at 116 
townships each with a demonstration 
plot of 5 ha. The main items of demon
stration were the use of newly-developed 
superior vane tIes, raising of healthy 
seedlings, careful preparation of the field, 
transplanting at optimum time in the 
wide-row and close-hill pattern recom
mended by the various DAISs, proper 
application of more fertilizers, intensified 
diseases/pests control and weeding, better 
management of irrigation and drainage, 
and harvesting at the proper time. The 
results of the four-year demonstration 
program indicated that the average 
yield from the demonstration plots was 
about 30 percent more than that of the 
adjacent check plots, and the net In

come was about 42 percent higher. 

Encouraged by the initial success, 
the area of land covered in this program 
was expanded but concentrated in five· 
townships during the 1967 second crop. 
Two other townships joined the program 
one year later. In three rice seasons, 
the second crop of 1967 and the two 
crops of 1968, there were a total of 

14,988 ha participating in the program. 
The yield increase due to the adoption 
,of the integrated techniques was esti
mated to be 1,002 kg/ha, a gain of 23.59 
percent. Because of its success, the 
program will be continued during the 
period of the 5th Four-year Economic 
Development Plan, to start in 1969, 
with about 126,700 ha to be covered. 

B. Extension of the wide-row and close
hill planting system 

In the Kao-Ping region, data from 
experiments and demonstrations indi
cated that the rice crop planted at a 
density of 9" x 4.5" yielded about 10-
15% more than that with a density of 
8'/ x 7" or 8" x 8". ]CRR has sup
ported the local government of this 
region since 1966 in accelerating the 
wide adoption of this planting pattern. 
It is estimated that if all the paddy 
fields totaling about 100,000 ha in the 
area are covered by this improved cul
tural practice, there will be an annual 
yield increase of about 50,000 M. T. 

C. Replacement of long-stem Taiwan 
native rice by newly-developed short 
stature indica rice 

The total acreage of Taiwan native 
rice has decreased in recent years, but 
it still occupies about one-fourth of the 
total area under rice. The long-stem 
Taiwan native rice is easily lodged with 
reduced yield, especially under heavy 
dose of N fertilizer. Efforts have been 
made in the past to replace the long
stem rice varieties with newly-developed 
short stature indica rice. As a result, 
the short culm indica varieties Taichung 
(N) 1 and Taichung (S) 2 developed 
by the Taichung DAIS have been planted 
on nearly one half of the total indica 
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