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INTRODUCTION 

The high temperature and humidity of Taiwan are favorable to the 

growth of pathogens of many crop diseases. It has been roughly estimated 

that the annual loss of main crops from important diseases is around 10 

percent, or over three billion New Taiwan Dollars in total value. 

Phytopathological work in Taiwan is conducted by the various research 

institutions (map of Taiwan). They include the phytopathological laboratories 

of the Academia Sinica; the College of Agriculture of the National Taiwan 

University (NTU); the College of Agriculture of the National Chung Hsing 

University (NCHU); the Taiwan Agricultural Research Institute (TARI); 

the Taiwan Sugar Experiment Station (TSES) of the Taiwan Sugar Corpo­

ration; the Tobacco Research Institute (TRI); the four TAR I branch 

stations, i. e. Shihlin Horticultural Experiment Station, Chiayi Agricultural 

Experiment Station, Tainan Fiber Crops Experiment Station, and Fengshan 

Tropical Horticultural Experiment Station; the Taiwan Tea Experiment 

-Station and its Yuchih and Linkuo Sub-stations; the seven District Agricul­

tural Improvement Stations (DAIS) at Taipei, Hsinchu, Taichung, Tainan, 

Kaohsiung, Taitung and Hualien, of the Provincial Department of Agricul­

ture and Forestry (PDAF); and the newly established Plant Protection 

Center at Taichung. 

In the past decade, most of the major pathological projects carried out 

by the institutions under PDAF were supported financially and technically by 

the Joint Commission on Rural Reconstruction (jCRR); while those on sugar 

cane and tobacco were financed by the Taiwan Sugar Corporation and the 

Taiwan Tobacco and Wine Monopoly Bureau, respectively. 

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 effective fungicides, or a combination of both. At all events, the 

farmers' benefit is the chief consideration. 

In 1960, a Technical Committee on Plant Protection (TCPP) was 

established by the Taiwan Provincial Government. The main activity of 
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this organization is to examine and decide on measures of plant protection 

before recommending them officially for general practice. Since 1969, the 

Co'mmittee has been functioning under the Ministry of Economic Affairs. 

When a new pest control method is ready to be extended, the research 

unit concerned should 

study and approval. 

toxicity, plant injury, 

to be adopted. 

submit the experimental data to the Committee for 

Special consideration is given to the effectiveness, 

residue problem and feasibility of any new pesticide 

The phytopathologcal work in Taiwan is still in a developing stage. 

Besides practical studies, basic research on crop diseases must be strength­

ened. The virus diseases, mycoplasma, soil fungi, physiological races (or 

strains) of pathogens, nematodes, etc. are some of the important problems 

to be tackled. 

This report presents only a general picture of crop diseases in Taiwan. 

Detailed information is obtainable from the various research institutions 

concerned. 

The writer wishes 10 acknowledge his indebtedness to the plant patho­

logists of the various research institutions for their assistance in obtaining 

color slides of disease symptoms for this report. 
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RICE DISEASES 

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

hectares for two 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 northern parts of Taiwan. The second crop is planted 

from July to August. The growing period is about 120 days for the first 

crop and 110 days for the second, and the unit yield ranges from 1,000 to 

5,000 kg. of brown rice per hectare. According to a recent statistical study, 

the average production for the whole island is around 3,000 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. 

Virus diseases and bacterial leaf blight have proved harmful to 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 are of minor importance under present conditions. 

Blast. Blast (Pyricularia oryzae Cav.) is most prevalent in the first 

crop of rice in Taiwan. The disease is more destructive 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, the disease appears on the leaves of susceptible 

varieties which have been heavily applied with nitrogen fertilizer (over 

100 kg. of N2 per hectare), or in the fields which are located ~n the 

valleys with cooler irrigation water or where dew formation is abundant. 

Disease on rice plants in this stage is named "leaf blast." Loss from leaf 

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

weather is favorable for the growth of the pathogen during the heading 

stage of rice, the basal parts of the panicle and the pedicel are infected, 

thus resulting in empty grains. This is called "neck blast." When the 

glumes are attacked and became discolored, resulting in light grains, it is 

called "kernel blast." Hashioka (1950) 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 blast fungus (20-32°C, 

optimum 26-28°C). 

2. Relation of temperature to the growth of rice plant. Nitrogenous 

compounds are accumulated at lower temperature, while, in higher temper­

ature, the N-content is decreased with the increase in silicic accumulation. 

Thus, the disease is more serious in the first crop than in the second. 

3. Relation of age of rice plant to resistance - The leaves of rice plant 

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

at the late tillering stage and the resistance is further increased during the 

rep~oductive 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 to the temperate 

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

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

to neck blast, the tendency is not so clearly recognizable. 

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

of resistant varieties and the other through the application of effective 

fungicides. The work of breeding resistant varieties has been carried out 

by the TARI and its Chiayi branch station and also the Taipei, Hsinchu, 

Taichung, Tainan, Kaohsiung and Taitung DAISs. One highly resistant 

variety, Tainan No.5, has been extended widely on this island. 

The host range of the pathogen includes some weeds of Graminae and 

"Chiaopei" (Zizania aquatica L.) commonly cultivated in the drainage di~ches 

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 found to exist in the field, and 

the differentiation and identification work has been carried out by T ARI. 

Fungicides now used for controlling the disease on fairly resistant or 

susceptible rice varieties are organic phosphate compounds and antibiotics. 

Organic mercuric compounds such as Granosan are used for seed treatment. 

The 1:1,000 solution of the chemical is recommended for the treatment of 
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seeds for one hour prior to planting. With this treatment, the "Bakanae" 

disease (Gibberella fujikuroi (Saw.) Wr.) is completely controlled as well. 

Fungicide used for controlling the leaf and neck blast is generally applied 

two to three times. The first spray is made 35 to 50 days after transplanting 

when the disease is initially found, the second spray is required about 7 

days before heading, and one more spray may be necessary after the heading 

stage if the disease is still prevalent. 

Sheath blight. Sheath blight (banded sclerotial disease) incited by 

Thanatephorus cucumeris (Frank) Donk is the most serious disease attacking 

the sheath and sometimes extending to the leaves of rice plant in the second 

crop in Taiwan. The disease begins to appear on rice plants during the 

grand period of tillering, around 40-45 days after transplanting. Its 

distribution is island-wide. The pathogen attacks the sheath of the stem, 

weakening the straw strength. The leaf may also be affected in serious 

cases. In the southern areas, where both temperature and humidity are 

higher, the disease is more rampant. Under the present situation in Taiwan, 

the japonica type of rice is more susceptible. Yield loss from this disease 

is around 14-17%. 

Since almost all the commercial varieties are susceptible to the disease, 

organic arsinic compounds such as "mon" or "Neo-Asozin" have been 

recommended for its control, and the method is practised popularly. Con­

centrations of the fungicides are recommended at 1 :2,500 for 16.5% mon E. 

C. and 1:2,000 for 6.5% Neo-Asozin. The first application of the fungicide 

is made 30-45 days after the transplanting of rice when the disease is found, 

and the second application two weeks after the first one. 

Other sclerotiaI-forming fungi, such as small black sclerotial disease or 

stem rot CHelminthosporium sigmoideum Cav. var. irregular Cralley et Tullis) 

and small round sclerotial disease (H. sigmoideum Cav.), are sometimes 

grouped in this categ()fY. In some cases, the diseases may cause the rice 

plants to lodge before harvesting, resulting in reduced yield. 

Bacterial leaf blight. Bacterial leaf blight is caused by Xanthomonas 
Oryzae (Uyeda and Ishiyama) Dow. The bacteria infects the leaves of rice 

plant, causing great damage to the susceptible varieties especially after a 

typhoon attack when leaves are injured by strong winds. The famous 
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variety Taichung Native No. 1 bred in Taiwan is highly susceptible. 

The initial symptom is a waving streak with yellowish color starting 

from the tip of infected leaf and then extends downward along the leaf 

edge. Finally, a large part of mesophyll becomes dark yellow and then 

dries up (Fig. 1). 

No chemical can control the disease effectively at present. Selection of 

resistant varieties is an important approach to the solution of this problem. 

Since bacteriophage can destroy bacteria under natural conditions, 

research on this project has been conducted by the Academia Sinica to 

select strains of bacteriophage for controlling the disease. 

Virus diseases. There are several virus diseases on rice plant in 

Taiwan, among which, transitory yellowing and yellow dwarf are the two 

most important ones. 

Transitory yellowing. The disease was first found in 1960. Over 20,000 

hectares of rice were badly infected during 1960-62. Diseased plant shows 

mottling of younger leaves and yellowing with rusting spots of the older 

ones. Tillers are much fewer than the healthy plants. Complete failure 

of the crop is common in severe cases (Fig. 2). 

Cause of the disease was unknown at first. In 1965 it was identified to 

be a virus disease transmitted by leaf hopper (Nephotettix apicelis and N. 

cinticeps) . 

The disease IS more prevalent in the second crop due to a higher 

population of insect vectors in the fields. 

Varietal resistance to the disease is significant. For instance, Tainan 

No.3 is highly susceptible, while Taichung Native No.1 is highly resistant. 

Only through the use of resistant varieties may this disease problem be 

solved. 

Application of insecticides to control the insect vector on a large scale 

is also effective for checking the spread of the disease. 
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