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FOREWORD 

Taiwan lies in the subtropical and tropical zones. Its high temperature and 

hu~idity is favorable to the growth of the pathogens of many crop diseases. It 

has been roughly estimated that the loss of the main crops from important diseases 

is around NT$l,OOO,OOO,OOO annually as shown in the following table: 

Crop 

Rice 

Sweet potato 

Wheat 

Soybean 

Sugar cane 

Peanut 

Banana 

Citrus 

Vegetable 

Tobacco, pineapple, jute, cotton, etc. 

Total: 

Loss of production Percentage among 
total production 

(ton) (%) 
----------

100,000 6 

140,000 5 

5,000 10 

7,000 12 

750,000 10 

15,000 15 

50,000 5 

18,000 25 

80,000 10 

Value 

(NT$) 

330,000,000 

70,000,000 

16,000,000 

• 40,000,000 

125,000,000 

75,000,000 

90,000,000 

74,000,000 

80,000,000 

100,000,000 

NTS1,000,OOO,000 

Unfortunately, while Taiwan has a fairly large number of trained specialists 

III the fields of plant breeding, soils and fertilizers, agronomy, it has ralatively 

few trained entomologists and even fewer plant pathologists. The plant disease 

control work not only was started later than most other lines of control work, but 

also proceeded at a slower pace. During the past few years, the pathological work, 

even if slow, has produced some effect on the over-all crop production through 

the use of effective fungicides, development of resistant crop varieties and Improve

ment of cultural practices. 

. 
Phytopathological work has been carried out by various research institutions 

III Taiwan; including the phytopathological laboratories of the National Taiwan 

University (NTU), College of Agriculture of the Taiwan Provincial Chung Hsin 

University (PCHU) (formerly Taiwan Provincial College of Agriculture), the 

Taiwan Agricultural Research Institute (T ARI), the Taiwan Sugar Experiment 

Station of the Taiwan Sugar Corporation (TSC), the Tobacco Research Institute 

(TRI), the six TARI branch stations, namely, Shihlin Horticultural Experiment 
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Station, Chiayi Agricultural Experiment Station, Tainan .:Fiber Crops Experiment 

Station, Fengshan Tropical Horticultural Experiment Station, and Yuchih and 

Pingchen Tea Experiment Stations, and the seven District Agricultural Improvement 

Stations (DAIS) of the Taipei, Hsinchu, Taichung, Tainan, Kaohsiung, Taitung 

and Hualien districts directly under the administration of the Provincial 

Department of Agriculture & Forestry (PDAF). 

In the past decade, most of the major pathological projects carried on by 

the above-mentioned institutions belonging to PDAF were conducted with the 

financial and technical assistance of the Joint Commission on Rural Reconstruc

tion (JCRR) in one way or another; while those on sugar cane and tobacco were 

conducted with the funds of the Taiwan Sugar Corporation and Taiwan Tobacco 

& Wine Monopoly Bureau, respectively. 

Since .1958, an annual conference on plant protection has been organized by 

PDAF with the assistance of the Society of Plant Protection of the Republic of 

China, which meets annually. All the experimental results obtained in the current 

year are presented by the technicians and discussed in the conference. A hand

book embodying the effective and economical control methods for the important 

insect and disease pests has been published by PDAF. 

New methods of pest control established are first disseminated through field 

demonstrations sponsored by the PDAF, with its DAISs, the county or municipal 

governments, the township offices, the farmers' associations or fruit cooperatives 

carrying out the actual work in the field. JCRR usually provides technical and 

financial assistance for such field demonstrations and for the subsequent extension. 

Necessary pesticides are supplied by the provincial government, the manu

facturers, formulators or importers. While JCRR and government organizations 

usually provide pesticides for demonstration, farmers buy their own pesticides from 

the local township farmers' associations or township offices after the demonstration 

stage. The total cost of annual consumption of pesticides in Taiwan in 1960 IS 

estimated at about NT$64,000,OOO (approximately equivalent to US$1,600,000), of 

which fungicides take up about NT$5,OOO,000. 

In 1960, regulations governing the registration and standardization of pesti

cides were promulgated by the Taiwan Provincial Government with the aim of 

protecting the farmers against the infiltration of inferior or adulterated pesticides 

on the local markets. 
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In the present report, Mr. T. T. Lo, Senior Pathologist of the Plant Industry 

Division of ]CRR, presents a brief report on the present status of pathological 

studies on major diseases of major crops in Taiwan. In doing so, he draws 

freely on information made available by the pathologists of the various institutions 

mentioned above, especially those presented at the annual conferences of the 

Society of Plant Protection in Taiwan. 
';,. 

September 1961 

H.· T. Chang 
Chief 
Plant Industry Division 



INTRODUCTION 

With the rapid development of pesticides after World War II, the work oT 

plant protection has entered a new era in Taiwan. Although the progress of 

plant disease control is not comparable to that of insect pest control, the efforts 

made by the pathologists in this direction and some of their achievements deserve 

a more than passing notice. 

Conditions in Taiwan are particularly favorable for the spread of plant 

diseases. Various disease pathogens exist in the field and the environment 

(temperature and humidity) is good fer their penetration and development. 

Once a susceptible crop variety is cultivated, it is liable to be seriously damaged. 

However, the work of disease control has played an important role in the over-all 

crop improvement program in Taiwan, many diseases of such crops as rice, 

wheat, sugar cane, citrus, tobacco, etc. have been satisfactorily placed under con

trol through the use of either resistant varieties or effective fungicides. 

Economy is emphasized in the control of plant diseases. In some cases, the 

control work depends upon the resistant varieties; but, in other cases, upon ef

fective fungicides, or a combination of both. At all events, the farmers' benefit 

IS the chief consideration. 

The phytopathological work in Taiwan is still developing. Besides the prac

tical studies to be continued, the basic research work has also to be strengthened. 

The virus disease,·soil fungi, physiological races (or strains) of the pathogens, 

nematode, establishment of mycological museum, etc. are all important problems 

to be tackled. 

This is only a brief report. Some crops such as peach, pear, apple and grape 

that are newly cultivated in the mountainous areas are omitted in this report 

owing to the lack of sufficient information. 

The writer wishes to acknowledge his indebtedness to Messrs. H . .J. Su, T. Y. 

Chuan, T. L. Huang and Y. P. Tsai for their generous assistance in providing 

the lists of crop diseases in Taiwan. 
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RICE DISEASES 

Rice is the mam crop in Taiwan. Its .annual acreage is about 780,000 hectares 

for t'Wo crops. Varieties cultivated are of two types, japonica and indica. The first 

crop is planted in January in the south and February in the central and north. 

The second crop is planted from July to August. Growing period is about five 

months for each crop. Unit yield ranges from 1,500 kg. to 5,000 kg. of brown rice 

per hectare. According to recent statistics, average production of the total area 

is 2,400 kg. of brown rice per hectare. 

Over 40 kinds of diseases of rice have been identified in Taiwan. Among these 

diseases, blast and sheath blight are the two major ones. White tip disease and 

bacterial leaf blight have been found jeopardizing the economic value of the crop 

in recent years. "Bakanae" disease, once found causing serious loss to the crop, 

has been satisfactorily controlled by means of seed treatment. Other diseases 

have been of minor importance under present conditions. 

Blast. Blast (Piricularia oryzae Cav.~ is most prevalent in the first crop of rice in 

Taiwan. The disease is most damaging to the japonica type of rice and, more 

recently, it has also become serious on some indica varieties. During late March 

through early May of each year, about 35-50 days following transplanting of the 

rice plants, the disease appears on the susceptible varieties which are heavily 

applied with nitrogen fertilizer (over 100 kg. of N2 per hectare), or in the fields 

which are located in the valleys with cooler irrigation water or where dew forma

tion is abundant. Disease on rice plants in this stage is termed "leaf blast". 

Loss from leaf blast varies from very slight to complete damage of the crop. 

When the weather is favorable for the pathogen during the heading stage of 

rice, the basal pa~ts of the panicle and the pedicel are infected, thus resulting 

in empty grains. This is termed "neck blast". When the glumes are attacked 

and discolored, resulting in light grains, it is termed "kernel blast". Hashioka. (7) 

who studied the disease in Taiwan concluded that the prevalence of the rice 

blast disease in subtropical and tropical types is conditioned by such factors as 

the following: 

1. Relation of temperature to the growth of the blast fungus (ZO-3Z PC with 

optimum 26-28P C). 

2. Relation of temperature to the growth of the nee plant-Nitrogenous 
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compound,s are accumulated at the lower temperature while, in higher 

temperature, the N-content is decreased but silicic accumulation is in

creased. Thus, the disease is more serious in the first crop and less 

serious in the second. 

3. Relation of age of rice plants to resistance-The leaves of the rice plants 

are susceptible during the seedling and tillering stages, then they become 

resistant at the late tillering !$tage and are further increased in resistance 

during the reproductive stage. The resistance of the necks of ears is also 

enhanced in proportion to the length of time after heading. 

4. Inherent resistance of varieties-The varieties native for the temperate 

regions are congenitally susceptible to leaf blast, but most of the varie

ties endemic to the tropical regions are quite resistant to it. As to the 

resistance of neck blast, the tendency is not so clearly recognizable. 

Acreage constantly suffering from the severe outbreak of the disease is estimated 

at 20,000 hectares.(4) 

Blast disease may be controlled in two ways, one is through the breeding of 

resistant varieties and the other is through the application of effective fungicides. 

The work of breeding resistant varieties is carried out by the TARI and its 

Chiayi Branch Station and also the Taipei, Hsinchu, Taichung, Tainan, Kaohsiung 

and Taitung DAISs. Promising varieties being extended are Chianung 242 and 

Taichung (native) 1. 

Host range for the pathogen includes some species of Graminae and "Chiaopei" 

(Zizania aquatica L.) commonly cultivated in the drainage ditches around the rice 

fields; these doubtless form one of the important sources of the secondary inoculum 

for the rice plant. Physiological races of the pathogen are strongly believed to 

exist in the field; differentiation and identification work has been carried out by 

TARI and PCHU. 

Phytoalexin, a possible short-cut method for selecting resistant varieties, has 

been tested by NTU. 

Fungicides now used for controlling the disease on fairly resistant or susceptible 

rice varieties are mercury compounds. Granosan is used for seed treatment. 

The 1:1,000 solution of the chemical is recommended for the treatment of the 

seeds for one hour prior to planting. With this treatment, the "Bakanae" disease 

-6-
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