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PREFACE

The results of the research activities conducted in this Station in the past ten
years are briefly reviewed in this report. |n the past years, our effort had been mainly
directed toward researches in the field of improvement of rice, sorghum, wheat,
buck wheat, barley, vegetables, fruit trees and other crops. Other fields of studies
such as plant protection, soil, fertilizer, plant nutrition, agricultural machinery,
agricultural extension education and home economics etc, had also been carried
out,

Since many old problems solved in the past always lead us t0 many new ones,
our research activities in these fields have gained plain sailing in recent years. A
number of original papers, mostly written in Chinese, had been successively publish-
ed either in the research bulletin of this Station or other scientific journals both at
home and abroad. The contents of these papers are hereby presented in abstract
form for the reference of people who may be interested in them,

o Heid,

Sung-Ching Hsieh
Director
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AN INTRODUCTION TO
TAICHUNG DISTRICT AGRICULTURAL IMPROVEMENT STATION

Agricultural Environment in Taichung District

Taichung district including the areas of Taichung, Changhua and Nantou prefec-
tures and Taichung city covers a total acreage of 738,700 hectares. Of which
197,922 hectares are crop lands. The ratio of paddy field to upland field is approxi-
mately 6:4, However, this ratio is changing vearly because of the recent govern-
mental policy to increase the acreage of upland crops and reduce the acreage of
paddy field.

The favorable climate in this district is suitable to grow different crops the year
round. The mean annual temperature of this district is 22.49C. July and August
are the hottest months with a mean temperature of 28°C, while February is the
coldest month with a mean temperature of 16°C. The mean annual rainfall of this
district in the past ten years was 1,740 mm. The distribution of rainfall is rather
uneven around the year, _

There are five major types of soils in this district. Slate alluvial soils cover the
whole Changhua prefecture where rice vield is the highest in Taichung district.
Sandstone and shale alluvial soils are found mostly in Taichung and Nantou prefec-
tures. Soil reaction in these areas ranges from slightly to strongly acid, and hence
the yield of rice is usually lower than that in Changhua prefecture. Lateritic soils
which are very strongly acid and very poor in fertility are scattered in the highland
areas. Mixed ailuvial soils of sandstone, shale and slate are located in the west coast
of Taichung prefecture. Because of its high sulfur content and poor drainage condi-
tion, rice yield in this type of soil is generally low. Red-yellow podzolic soils are

mainly distributed in the mountainous areas where the soils are generally strongly
acid. '

History

Taichung, Changhua and Nantou Farmers’ Associations established their own
respective experimental stations in 1920. In 1924, all three stations were merged
into one station and renamed as ‘“Taichung Agricultural Experiment Station”. The
status of the station had been changed several times since then. it was given the

present name and was placed under the Department of Agriculture and Forestry,
Taiwan Provincial Government in 1960.



This station was formerly located in Taichung city. However, the axperimental
field was no longer suitable for the purposes of agricultural research due to the rapid
urbanization of the city. A plan to move the station to rural area was therefore laid
out in 1979. After 5 years of planning and construction, the movement was finally
completed in March, 1984 at a total cost of NT$500,000,000. The new site of the
station, located at Tatsuen, Changhua, covers approximately fifty hectares of land.
The construction of the branch station at Puli, Nantou with an acreage of 17 hec-
tares of slope land was also completed at the same time.

Equipment and Facilities

The experimental farm of the station ‘is properly equipped with irri_gation'and
drainage systems. The main building consists of laboratories, offices, an auditorium,
and some conference rooms, etc. The agricultural extension building consists of an
exhibition hall, offices, mass communication room and a training center. B

The training center may accommodate 50 trainees at the same time. It includes an
audiovisual classroom, teaching material room, home economics classroom, dining
room, recreation room and bedrooms. :

The main facilities of the station are insectary, agricultural engineering work-
shop, cold storage room, agricultural weather observatory, greenhouses, warehouses,
etc. Dormitories are also available for single and married staff members.

Main laboratory equipments include scanning electron microscope, atomic
absorption spectrophotometer, automatic analyzer, gas chromatographer, liquid
chromatographer, UV spectrophotometer, microprocessors, ion analyzer, flame
photometer, growth chambers, incubators, mini computer and others.

Organization

This station consists of 1 branch station (located at Puli, Nantou prefecture}, 3
technical divisions and 3 administrative offices. Each technical division is sub-
divided into several sections as shown in the following scheme:

~Rice Section

HUpland Crops Section

—Crop Improvement —rHorticuitural Crops

Division Section

-Farm Management

Section

|-Plant Protection

Section

—Crop Environment—Soil and Fertilizer

Division Section

~Agricultural Machinery

Section

Taichung District r-Agricultural Economics
Agricultural Section

Improvement Station |- Agricultural

Extension Division  LAgricultural & Home Economics Extension

Education Section

~—Puli Branch Station

Document Section
—General Affairs ——[
Office Purchasing and Custody

Section
—Personnel Office
L.Comptroller’s Office

Staff Members

There are 82 staff members, including 68 technical (13 senior and associate
research fellows, 25 assistant research fellows and 30 research assistants) and 14
administrative personnels in this station. [n addition, the station has 28 project
employees, 69 skilled labors and 85 temporary field labors.

Functions

1. To conduct plant breeding work for the major crops of economic importance.
2. To improve the cultural methods of various crops.

3. To propagate and maintain the improved varieties of crops and other germplasms.
4, To study the problems of soils, fertilizers and plant nutrition.

5.

To solve the problems of pest control, including forecasting the insect and
disease epidemics. '

To improve and design the farm machinery and implements.

To study the economy of farming systems in rural areas.

8. To carry out agricultural extension education, through providing technical
service, training classes, field demonstrations and other measures to the farmers.

9. To carry out home economics education through training courses.and other
measures,

N



RICE

The main purpose is breeding rice varieties for high grain quality and vyield as
well as resistances to disease and insect pests. The first japonica rice Taichung 65
and the first indica rice Taichung {N) 1 developed through hybridization in Taiwan
were released, respectively, in the early years of 1929 and 1956. The new variety
Taichung 189 {japonica type), characterized by its good eating quality, high grain
yield and resistance to blast disease, was released in 1984. The short-grain japonica
type glutinous variety Taichung (gl) 70 and the long (indica) type glutinous variety
Taichung Sen (gl)} 1. were also released in 1984. Because of their good grain quality
and high yielding potential, the acreage cultivated to these varieties is increasing
rapidly. As for the non-glutinous indica varieties, Taichung Sen 3, Taichung Sen 10
and Taichung Sen 17 are the popular varieties released by this station.

In the past, experiments on cultural practices were mainly directed to spacing,
fertilization methods, irrigation practices, ratoon techniques, etc. Recently, more
empbasis has been laid on weed control, mechanized system of rice culture and the
improved cultura! techniques to raise the grain quality of rice.

1. Deve!opnien’t of Rice Variety

Taichung No. 189 is developed by crossing Tainung No. 67 with Taichung No.
187. With the characteristics of strong culm, blast resistance, good rice quality, and
stability in grain vield, it was named and released to the farmers on June 17, 1983.

Taichung Sen 3 is an indica rice developed in Taichung DAIS. A selection
derived from the cross of Mean-don-chieh with IR-24. it was named and released in
1976. It was resistant to rice leaf blast and neck blast but susceptible to bacterial
leaf blight.

Taichung Sen 17 is a newly developed indica rice from the crossing of Taichung
Sen Yu 223 { ‘? )} x IR 17488-2-2-1 { 3 ) and officially registered and released in
1984. This new variety possesses the characters of semi-dwarf type, erect leaves,
resistance to lodging and high responses to N-fertilizer. It is a medium grain size and
wider grain variety, with 33 gm of 1000-grain weight and 25.6 gm of 1000-total-
milled-rice-weight that are heavier than those extension varieties such as Taichung
Sen 3, Taichung Sen 10 and other varieties. ' '

The provincial district yield trials conducted at 10 locations in 1983, showed
that Taichung Sen 17 yielded 7058 kg/ha in the first crop and 6864 kg/ha in the
second crop. The advanced vield trial of 1982 and 1983 showed an average yield of
7711 kg/ha in the first crop and 7687 kg/ha in the second crop. This variety is
moderately resistant to leaf and panicle blast and bacterial leaf blight. !t is highly
resistant to brown planthopper. The degree of expansion, low gelatinization, high



6

amylose and hard ge! consistency are the same as Taichung {N) 1.. . .

Taichung Sen 10 is an indica variety with medium long grain. This variety was
named in the 1st crop in 1979. it was resistant to rice blast and brown planthopper.
Besides it showed very high yield performance, especially in the 2nd crop.

Taichung Sen 5 was an indica rice developed in Taichung District Agriculturai
Improvement Station by crossing Kaohsiung Sen-yu 12 (female parent) with IR 22
(male parent).. 1t was named and released in 1977. 1t was resistant to rice blast and
bacterial leaf blight.

Toyonishiki was a high and stable yielding japonica rice with several favorable
characteristics such as early maturity, cold tolerance and good grain quality. It was

suitable for rotational cultivation with some summer and winter catch crops, such as -

cantaloupes, pickling cucumber, vegetables, peas as well as various upland crops. It
was also suitable for cultivation in the coastal areas for reducing the injury of mon-
s00N. '

2. Comparison of Rice Breeding Methods Between Pedigree and Single Seed
Descent

The differences of grain yield among Fg and F, lines were not significant when
three methods were applied in both crosses. Grain yields of Fg selected lines were
similar between pd1 and pd2 methods, even with pdi method, the Fpg lines were
selected from the high yield lines of F4. Therefore no significant effect of selection
was found in Fq generation. This result concluded that there were no significant
difference among the three selection methods. However, the SSD method saved
labors and was found more efficient in the utilization of land.

3. Growth ahd Yield Components of High-Y"ielding Rices.

Rice plant in the first crop was profited by its longer duration of growth and
optimum temperature. So it has abundant number of tillers. However, the rice in
the second crop was transplanted by the end of summer, thus its vegetative growth
period from transplanting to panicle formation stage was just under the high tem-
perature. The growth period of the second crop was hence shortened 29 days in
Tainan 5 and 25 days in Taichung (N} 1. In the second crop, the elongation of stalk
and leaf caused the reduction in the tiller per unit area for about 40%, and the
reduction in panicles per unit area by 36% as compared with the first crop. The
number of spikelets per panicle, percentage of ripened grains and weight of 1,000
grains in the first crop did not show better than in the second crop. These

phenomena suggested that 30% vield reduction in the second crop was mainly due
to the less number of panicle per unit area. On the other hand, the plant mor-
phological characters between the two crops also varied. The percentage of stalk
weight to total dry weight of the second crop at ripening stage was higher than that
of the first crop. Especially Taichung (N} 1 was highly significant. Moreover, the
ratio of grain-straw of the second crop was lower. than that of the first crop.

.. The net assimilative rate-in the second crop was higher than the first crop before
rice booting. Beyond the booting stage the first crop exceeded the second crop. On
the other hand, the nutritional translocation of starch and nitrogen in the straw of
the first crop and second crop was similar. The analysis of starch and nitrogen
contents in straw at ripening stage revealed that the first crop was 8% and 21%
higher than the second crop respectively. The grain starch of the first crop was 2%
higher than that of the second, But the nitrogen content of the grain in the first
crop was 2% lower than that of the second. The nutritional translocation in the
second crop was very similar to the first crop.

4. Several Agronomic Traits and Adaptability of New Indica Rice.

To evaluate the agronomic traits and the adaptability of the new indica varieties
of rice, b varieties were tested at 10 locations in 1983.

The result showed that Taichung Sen 17, Tainung Sen 19, Tainung Sen Waxy 2
and Taichung Sen Waxy 1 vielded higher than the check variety Taichng Sen 3 in
the 2nd crop, and also in the 1st crop except Taichung Sen Waxy 1. A stability test
indicated that the highest yielder Taichung Sen 17 showed a wide adaptability in the
10 sites tested,

Recently, the agronomic characters and pests resistance of the indica varieties

have been improved in Taiwan. However the cold tolerance still need to be en-
hanced.

B. Use of Genetic Diversity in Rice Production with Special Emphasis on Pest
Management

The present study was aimed to evaluate whether the disease epidemics of rice
could be controlled or reduced by the method of “multivariety” culture. The seeds
from the three vérieties, Tainung 67, Tainung 89 and Taichung 182 were mixed in
different proportions to form several muliti-variety blends and then planted in an
experimental field. The degree of blast disease epidemics and grain yield etc. from
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the mix-varieties were compared with the single-variety plantings. The competition
of plant growth in terms of agronomic characters and grain yield, as well as blast
disease infection was also studied. ‘

The results of the multi-variety experiment indicated that the mixture of 1 part
of Tainung 67 with 3 parts of Taichung 189 showed the best performance with
respéct to blast disease resistance and grain yield. The grain yield of mix-variety was
26-27% higher than that of single-variety culture. The results of the competition
experiment also indicated that the plant height and the degree of blast disease
infection were reduced when the varieties Tainung 67 and Taichung 189 were
alternatively planted. The “‘cooperative effect” enhanced the number of tiliers and
grain yield in the blend of Tainung 67 with Taichung 189.

6. Breeé!ing for Resistance to Several Biotypes of Brown Planthopper

The preliminary results indicated that Taichung Sen Shih 346, 348, 353, 356
and 368 were resistant to multi-biotypes of planthoppers and blast disease. The
yields of the above selections were 6.3-16.2% higher than that of check variety,
Taichung Sen 10, and 55.3-69.7% higher than that of Tainung 67. In addition,
Taichung Sen Shih 363, 356 and 358 have good head rice {over 60%), low amylose,
low gelatinization temperature, soft gel consistency, and good quality. Taichung
Sen Shih 346 and 348 have high amylose (26-27%), intermediate to low gelatiniza-
tion temperatures, hard gel consistency. It is good for rice products.

Taichun.g Sen Shih 329 has carried a recessive resistance gene bph4. Taichung
Sen Shih 339 and 338 carried a dominant resistance gene Bph 3. The yields of these
selections were higher than- the control Taichung Sen 10. In addition, they have
several good agronomic characters, such as good rice quality, high head rice and cold
tolerance. The elites of these strains showed the characters of high yielding, good
grain quality, and resistant to several biotypes of brown planthopper.

7. Resistance to Brown Planthopper in Rice

Five indica varieties including two breeding lines, IR13539-11-1 and IR17488-2-
2-1, introduced from the International Rice Research Institute and three local
varieties, Taichung Sen 3, Taichung Sen 10 and Taichung Sen-yu 223, were tested
for the degree of resistance to 5 biotypes of the brown planthopper. IR 13539-11-1
was found resistant to biotypes 1,2, 3 and 5, but susceptible to biotype 4. |R17488-
2.2.1 was susceptible to biotype 5, but resistant to the other 4 biotypes. Taichung
Sen-yu 223 was resistant to biotypes 1 and 3 and Taichung Sen 10 moderately
resistant to biotype 1 and resistant to biotype 2. Taichung Sen 3 was found highly

susceptible to all biotypes. These results coincided with the reactions of brown
planthopper occurrence density under field conditions in Changhua county where
biotype 1 prevailed. B

The results from the F and Fo generations of the crosses between susceptible
variety Taichung Sen 3 and resistant varieties/lines Taichung Sen-yu 223, Taichung
Sen 10, IR13639-11-1 and [R17488-2-2-1 showed that the resistance to brown
planthopper of Taichung Sen-yu 223 was attributable to a single dominant gene
Bph1a, which exerted its effect of resistance to biotypes 1 and 3. Taichung Sen 10
was resistant to biotypes 1 and 2 because of the recessive gene bph1 b The IR13539-
11-1 carries a dominant gene Bphza-, resistant to biotypes 1, 2, 3 and 5. IR17488-
2-2-1 carries a single recessive gene bphzb, resistant to biotypes 1, 2, 3 and 4.

Bph1a and bphq b, also Bp!12a and bph 2b were respectively alleles.

8. Adttributes of Hopper-Predator Community in Rice Field

A hopper-predator community in an experimental rice field was observed weekly
with regard to information content (H'), formation of a geometric series or the grade
of orderly distribution of component taxa (Rz), and clumping index {1). These
community attributes changed with time in close association with one another, and
attained the highest values around the heading time of the rice. Significant correla-
tions were found between the density of prey and that of predators when a certain
time-lag was assumed for the increase of predators.

9., Comparison of Four Brown Planthopper Biotypes and the Reaction of Several
Rice Varieties

Studies were designed to compare the morphology, the ecology and the host
preference of 4 biotypes of brown planthopper as well as ihe blast resistance of 10
rice cultivars.

Biotype 1 (reared on T (N} 1} plant hopper has the heaviest body weight and the
longest body length, It gave symptoms on various rice cultivars. Biotype 2 (reared
on Mudgo) was the most destructive colony although the hoppér was the smallest
and lightest among the 4 biotypes. Biotypes 3A and 38 (reared on H 105 and
Samba, respectively) were the same colony. They showed the same reactions to
selected rice cultivars and had similar ecology and morphology. The 3A and 3B
showed the extension of nymphal duration, reduction of nymphal survival, as well as
the nonpreference while they were reared on resistant varieties.
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The reaction of resistance to 4 biotypes of brown planthopper in 10 rice cul-
tivars was studied in green house with bulk seedling test. T(N) 1and TKM 6 showed
high susceptibility to all biotypes, while ASD7 and IR1541 were susceptible t(? 3 of
them, except biotype 1. CNS X1, CNS X1l and Hsinchu-!-GeoGer_x were resistant
to biotype 1 and biotype 2; nevertheless they were susceptible to bsotypes- 3A and
3B. Rice varieties derived from {R9-60, JP 5 and Mudgo were highly resistant to
biotype 1, 3A, and 3B but susceptible to biotype 2.

10. Quality Glassification of Taiwan Rice

Usually, rice grains were classified into three grades depending on the percentage
of milled rice, grain appearance, cooking and eating qualities. However, so far the
USDA standard was found not to be applicable in Taiwan. We, therefore, suggest.ed
that the category should include the percentage of head rice, translucency, }Nhl'te
center, white belly, white back, amylose content and gel consistency. Accorda-ng to
the suggested system, a total of five grades, has been developed. For the considera-
tion of market, and price, however, a 5-10% difference for each grade seem to be

needed.

11. Effects of Environmental Factors on Rice Quality

Rice quality is determined by the physicochemical properties of rice grain. Tl-xe
quality usually depends on grain appearance, milling rate, amylose, arld protein
content etc. These characteristics of rice are also influenced by the pfactlc?s as well
as the environmental factors during grain filling and storage. The re!atlonshu_:) among
environmental factors and the physicochemical properties of rice grain are discussed.

The percentage of rice grains invaded by insects and the discolored grains in-

creased with the advancement of storage period, but the translucency _c?f grain
decreased. More rice grains were invaded by insects in pack than without it. The
percentage of discolored grains was lower under non-packed than packeFi. Among
the different types of grains, the highest percentage of grains invaded by :nsec?s and
the discolored were found from japonica rice. But no significant difference of insect
invaded grains was found between the two indica types. The least number c.af
discolored grains was obtained from the long grain indica ricEa. The pOOI"grE.m"‘l
appearence and eating quality were found from short indica grain. And no signifi-
cant difference was found between japonica and long grain indica. The per?entage
of milled rice was found slightly higher from japonica grain than indicaf grain. Thg
results indicated that, except the percentage of milled rice, the rice quality of newly
improved long grain indica variety can be kept as good as japonica variety.

11

12. Quality of Long Grain Rice

Since volume weight is negatively correlated with grain length, it is difficult to
axpect the long-grain rice to perform the originally stipulated volume weight of 532
¢/dem 3, Judging from its similar milling rate to short-grain rice, the reasonable
volume weight of long-grain rice for marketing should be adjusted to 512 g/dem 3.

The milling rate of long-grain indica rice was lower than that of japonica rice,
Tainan 5, by 2.29%. However it was simiiar to that of short-grain indica rice. Its
bran content was respectively lower than Tainan 5 and short-grain indica rice by
2.38 and 1.2%. It has high translucency, less abdominal white and heart white,
medium or low gelatinizing temperature, and high protein content (9.27% in
average). Besides, some long-grain indicas have high amylose content. The general
quality of long-grain rice was superior to those of short grain indica and japonica
rice. .

Long-grain indica rice has low and high amylose varieties. The high amylose
could be marketed at the same price with short grain indicas. The low amylose
could be marketed about 2.29% lower than the japonicas.

13. Improved Method of Measuring Chailkiness and Translucency of Milled Rice

The degree of grain whiteness increased with the increase of sampie size and the
value became stable when sample size went up to 6.5 gram. The degree of whiteness
was the value of reflection of grain chalkiness. The value was converted into the five
conventional rating of white belly and white core of rice grain.

Six pieces of white plastic discs, 1 mm in thickness and 6 ¢cm in diameter were
inserted into the sample dish. The value of measurement {T) was confirmed to be
the same value obtained from measuring the transiucent part of rice kernel.

The result further confirmed, that the values of translucency and whiteness of

rice kernel estimated by the above mentioned methods were reliable because it
avoided vicious values of visible inspection.

14. Hot Water Treatments on Inhibition of Germination and Quality of Harvested
Wet Rough Rice

Soak seeds in 75°C hot water for 30 seconds inhibited germination at three
different moist levels under various piling periods. The 1008-grain weight of miiled
rice and the percentage of brown rice were slightly increased. However,



12

the percentage of head rice and broken kernels varied markedly with the rice var-
ieties. The percentage of head rice from hot water treated Tainan 5 and Taichung
Native 1 was only 50% of the nontreated, whereas no difference was observed in
Kaohsiung Sen 1 and Chianung Sen 8. The cooking and eating qualities including
gelatinization temperature, amylose content, and crude protein content of the tested
varieties differed insignificantly when soaked in 70°C hot water and then piled for
3 days. Grain appearances, including transiucency, white belly and white center,
were unchanged after hot water treatments. But the color of the milled rice turned
brown following the increase of water temperature of soaking time. The results
indicated that the soaking of wet rough rice in 75°C hot water for 30 seconds, and
piling for more than 3 days under room conditions were sufficient to inhibit ger-
mination and the rice quality maintains as good as the unireated rice.

15; Crdpping SVstems with Early Maturing Rice and Upiand Crops

The conventional cropping frequency needs to be adjusted to two or three rice
crops followed by a winter catch crop in a year in central Taiwan. The experimental
results indicated that planting three crops of early maturing rice increased 33.4% and
24.3% in total production as compared with the system with two rice crops, Tainan
5 and Taichung Sen 3. The data also showed that the production value by planting
two early maturing rices followed by one corn or soybean increased by 14.8% and
12.6% as compared with two crops of Tainan 5. However, if the variety Tainan b
was replaced by Taichung Sen 3, the total production value only increased 6.9% and
4.9%. General conclusion may be made that the farm income can be increased by
growing three crops of ordinary rices or two crops of early maturing rices followed
by one crop of corn or soybean.

16. Development of Nursery Plate for Mechanical Transplanter

Experimental results indicated that a mixture of the crushed rice husk with peat
and pulp subjected to the dry condition to form as nursery plate can be used to
replace soils for growing norma! seedlings. The nursery plate was 1.3 cm in thick-
ness, 550g in weight, 5.7 in pH value, and 10.2% in water content. The materials
and weight of nursery plate were cheaper and lighter as compared with the original
seedling plates. Better seedlings were obtained from the seeds embeded in the
nursery plate under wet condition and then heated up to 70°C in 12-48 hours.
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The resuits showed that high percentage of germination can be obtained by embe-
dding the seed in the nursery plate and stored up to 90 days.

17. Yield Improvement for the Second Crop of Rice

The low yields in the second crop of rice in Taiwan differed with locality, var-
iety and cultural practices. It was generally known that the improved varieties are
more adaptive to the environmental conditions of the second crop season and the
improved cultural technigue may also help increase the grain yield in the second
crop for these varieties. The varieties with high response to N-fertilization and
lodge-resistance were recommended for the second crop season in Taichung district.
Increasing planting density in order to obtain a higher number of panicles per unit
area was also effective for increasing the grain yield in the second crop. Other
practices such as proper irrigation, drainage, and disease and insect-pest control were
all important to enhance the yield. Proper drainage was critical in the ill-drained
area. Prevention of high reduction and accumulation of toxic substances caused by
the decomposition of organic matter in the soils are also very important. Selection
of semi-dwarf indica rices for the second crop were also recommended. Monsoon
damage to the second crop in the west coastal area was reduced by planting early-
maturing varieties. Shortening the growth duration of the second crop by ratoon
culture was helpful because the monsoon damage at ripening period can be mini-
mized. Good windbreaks was aiso very important for preventing monsoon damage
to secure higher grain yields in the second crop.

18. Minimum and Zero Tillage in Paddy Rice Production

An average of 2.0 per cent missing hills per hectare was recorded in zero tillage
plots. 1t was more difficult and more time consuming to transplant in the zero
tillage plots than in the minimum and conventional tillage plots. Combinations of
Glyphosate followed by Paraquat gave better effect in controlling weeds than a
single application or mixiures of those herbicides. Among the chemical com-
binations, Glyphosate applied at 1.5kg/ha 7 days before planting followed by
Paraquat at 1.0kg/ha 3 days before planting or Glyphosate at 1.0kg/ha 7 days before
planting followed by Paraquat at 1.5kg/ha 3 days before planting were most effec-
tive in controlling weeds in both transplanted and broadcast-seeded rice. The
amount of nitrogen uptake at all growth stages of transplanted and broadcast-seeded
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rice was greater from minimum and conventional tillage than from zero tillage _plot.s.
In the experiment involving the substitution of herbicides fqr fand preparaﬂon- in
transplanted rice, Glyphosate sprayed at 2.0kg/ha 7 days befor.e tr_ansplantmg
followed by one plowing 2 days before transplanting, chemical combinations such as
Glyphosate at 1.5kg/ha 7 days before transplanting followed by Paraguat 1.0kg{ha
3 days before transplanting, or Glyphosate at 1.0kg/ha 7 days before trans:plarftmg
followed by Paraquat at 1.5kg/ha 3 days before transplanting, gave grain yields
similar to the standard one plowing followed by two harrowing treatments. in
broadcast-seeded plots, conventional tillage method gave higher grain yields than
all chemical treatments.

19. Improvement and Production of Rice

Rice is the most essential crop in national agricultural development. Paddy rice
always ranks first in both production value and production hectareage. The D.I'Odl-Jc-
tion of rice in the past 30 years has increased more than 3.5 times. The contributive
factors to. the improvement of rice production were as the following: 1) The success
of "Rural Land Reform Program'’ has raised the interest of farmers, a.nd ::esulted
in higher crop vield and better income. 2) “Farm Land Consolidation PI-‘O—
gram’’ has led to highly efficient utilization of farm land. 3) A number of new r_ice
varieties of both japonica and indica type have been developed through_breedmg
programs. 4) The improvement of rice cultural methods to inc;ie-.ase yield wer.e
practical and fruitful. 5} The proper application of chemical fertilizers and pes'fl-
cides are the two major factors that has helped increase the rice yield. 6) The rapid
development of rice mechanization has ted to a new phase which has end.ed.the- era
of labor slack production. 7) Proper flood pravention and adequat.e irrigation/
drainage systems has provided a good guarantee to the success of rac'e,. E%) The
expansion of agricultural extension service has led to the efficient utilization of
natural resource and modern technology.

20. Possibinty of Non-Tiltage Rice Cultivation

Application of Paraquat at the rate of 2.0 kg/ha as a substitute for land p_repara-
tion resulted in more missing hills than in ordinary tillage plots. Experimental
results also indicated that there were many missing hills in the continued_non—
tillage plots. The highest percentage of missing hills per hectare in the norf-tlllage
treatment were 12.9% in the second crop. The transplanting depth of seedling and
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number of seedlings per hill was not affected by the transplanter in the non-tillage
treatment. In zero tillage plots, perennial weeds can be controlled thoroughly by
fand preparation in the previous crop. In the first crop high grain yields were
obtained from the zero tillage plot applied with 20% additional nitrogen fertilizer.
In- the second crop grain vields in the ordinary plots were significantly different
from other treatments. ‘However, grain yields were not significantly different among
non-tillage treatments. Lower grain yield in the plots of continued non-tillage was
rather frequent due to missing hills. :

These results suggested that non-tillage technigue might become an alternative 1o
conventional land preparation. However, the problem of missing hills in the non-
tiHage plots should be improved.

21, Tillage and Non-Tillage Cultivation on Crop Yields and Soil Fertility in Paddy
Field

The pH values in the 0-5 cm and 15-30 cm soil layers and the available K in the
0-5 cm soil layer were not different among the 9 rice cultivation methods. No
significant difference in available P content of the soil layers of 5-15 ¢m and 15-30
cm among the treatments were observed. However, the amounts of organic matter
in the 0-5, 5-15 and 15-30 cm soil layers and the available P content in the 0-5 cm
soil layers were significantly higher in the treatments where the 1st crop of rice was
directly seeded. The pH valties in all three layers were significantly lower in the
treatment where corn was planted as winter crop. The amount of available K were
significantly higher in the plots planted to corn than planted to wheat or lying
fallow, however. The total grain vields of the 1st and 2nd crops were significantly
higher in the treatments where the 1st crop of rice was transplanted after tillage with
any kind of cultivation methods adopted in the 2nd crop. The total grain yield
was the lowest in the treatment where two crops of rice were all directly seeded
without tiflage. The rice yield was also significantly lower in the treatment where
wheat was planted as winter crop. The grain vields of wheat and corn differed
significantly among 9 different cultivations. !n other words, the grain vields of

wheat and corn were not affected by the cultivation methods of the two preceding
rice crops.

22. Improving the Efficiency of Nitrogen Fertilizer in the Flooded Paddy Soil

The efficiency of nitrogen fertilizer (urea}) was significantly increased by
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wrapping the fertilizer in mudball or tissue paper and then a?plying to the reduced
layer of the soil between two hills of rice plants. The grain yleld? of the treatments
applied 60% of standard rate of nitrogen fertilizer in mu dball .or tlssut.e paper. wea_'e as
high as control. Higher number of panicles per hill resulted in the high grain yields
of the mudball or tissue paper treatmennts notwithstanding the decreases of other
yield components. The surface broadcasting of nitrogen fertilizer caused much loss
and thus needed more nitrogen fertilizer to achieve good yield as compared to ‘the
mudball or tissue paper treatment. One split of nitrogen fertilizer applied at Panlcle
initiation stage was the key factor for this treatment to obtain more grains per
panicle. The grain yield of SCU treatment was only similar to that of urea broadcast
at the same rate in 4 splits, and that of IBDU treatment was significantly lower.

23. Effacts of Nitrogen Application on Rice Milling Quality

Nitrogen treatment had significant effect on milling quality, espetlzially affected
the head rice percentage. Harvest moisture which related to head rice percer!tagg
was affected by nitrogen application. The 100 kernel weight tended to be negatively
correlated with head rice. However the percentage of head rice was n?o-re affect.ed
by nitrogen dose than by 100 kernel weight. The difference of milling quality
hetween varieties Earlirose and M10% was nonsignificant.

24, Effects of Ni{rogen Fertilizer and Delaying Harvest on Recovery Rate of Ratoon
Rice

Applying 25% additional nitrogen fertilizer at the yellow maturing stage- of
Taichung 67, a japonica rice, helped induce enough ratoon tillers at harvest. With-
out applying the nitrogen fertilizer, the plant extended at least 10 days later to
obtain the same number of ratoon tillers. Before the emergence of_the ratoon
tillers, the new roots did not well generate, [f rice was harvested at this stage, the
stubbles would easily die. However, those plants harvested after the emergence of
ratoon tillers, new roots developed simultaneously. Therefore, the stubbles regrew
easily and a high recovery rate was obtained. -

Application of 50% additional nitrogen fertilizer for the ratoon rice, was helpffil
to get higher grain yield as compared to the conventional transplanted method in

the first crop. Since ratoon rice is easily susceptible to transitory yellowing and

yellow dwarf, virus vector contro! of leaf hopper should be started from the previous
rice crop.

=
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25%. Principles and Methods of Seed Test

Purity analysis: The object of the analysis was to determine the composition by
weight of the sample being tested, Therefore the sample should be separated into
the following components: pure seed, other crop seed, weed seed and inert matter.
The definition of each component was strictly defined in the International Rules for
'__Sée'd Testing.

The germination test: The objective of ger_m'inatior'z test was to obtain informa-
tlon to field planting. Test undertaken in field conditions was usually unsatisfac-

T torv, as the results was not reliable. Laboratory methods have, therefore, been
-~ 'evolved and the out door conditions were imitated to give a normal, rapid and
-+ complete garmination. The definitions of germination, and normal seedling were

prescribed in International Rules for Seed Testing,
... Methoeds for breaking seed dormancy: When fresh ungerminated seeds remain at
‘the end of the test period, requested tests would be carried out by applying one or

" several of the following treatments: (1) Prechilling {5-10°C) {2} Predrying {40°C)

(3) Potassium Nitrate {0.2% KNOS) {4) Low temperature germination {5} Pre-
washing and (6) Plant hormone (GA).

Test duration: Time varied from 6 days to 70 days (tree seed} depending on
species. Tests may be terminated prior to the prescribed time when the result was
':s'é_t'isfactorv. '

_"___"'Biochemical tést: Species normally germinated slowly or dormant in the test.
Biochemicai tests (Tetrazolium test) shall be applied to determine the quick
viability of seed samples (especially tree seed). ‘

26. Grain Yield and Growth Behavior Affected by Seedling Age and Plant Spaces

~ Rice seedlings that had been seeded at the same date but transplanted at
different time significantly affected the grain yield. Transplanting with 65 day-old
seedlings in the first crop resulted in grain yield decreasing by 17-34% as compared
to the traditional 25 day-old seedling treatment. Seedlings of 45-day-6ld trans-
planted in the second crop reduced grain yield by 10-20% than 15 day-old seedlings.
In the first crop, grain yield reduced 2-12% by planting 66 day-old seedlings as
compared with conventional 25 day-old seedling seeded at different date but
transplanted at the same age. The highest grain yields were obtained from the plots
transplanted with 45 day-old seedlings in the first crop, and with 30 day-old seedl-
ings in the second. Grain yields were significantly affected among rice varieties
subjeced to the various seedling ages. In the transplanting with old seedlings of
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indica variety, the grain yields were slightly decreased. However, the early maturity
varieties were significantly decreased in grain - yield while the old seediings were
grown. The low grain yield of early maturity variety by using old seed!_ings was
atiributed to the abnermal heading of rice resulted in low grain number per panicle.
The grain yield of old seedlings can be improved with close plant spacings. N

Growth duration was greatly affected by seedling age. In the second crop,
irrespective of seeded date and transplanted time, the growth dur_atic_)_rj: of rice crop
shortened 8-11 days with old seedlings. In the first crop, old seedling transplant-
ing at the same time shortenéd' the growth duration for 6-9 days. However, if the
old séedlings were transplanted at the growth period it shortened 9-30 days as
compared to the young seedlings. | o o

These results suggest that transplanting healthy old seedling of indica variety at
close spacing may be considered as an alternative of using young seedlings.

27. Agrdnomic Practices Related to Bud Sprouting, Growth and Grain Yield of
Ratoon Rice

Grain yieldé of ratoon crop were significantly different among tested varieties.
The yield performance was mainly dependent on the ratooning ability, and alsp
water management. Drained surface water from milky stage to harvest of the main
crop ihhibited ratoon bud sprouting. On the other hand, continuous flooding at late
stage favored ratooning. Hence, the yield from flooded plots were significantly
higher than that of surface drainage plots. The reguired labor for ratoon crop_v-vas
38 pércent less than that of transplanting. The labor was mainly saved from raising
seedlin‘gé, land preparation, and transplanting to paddy field. The ratoon rice saved
22 percent production cost and increased the net profit by 16.5%. The ratoon
ability was affected by the harvest time of main crop. However, it varied with
varieties. For godd bud sprouting, variety Taichung Sen 3 should be harvested at 33
days after heading (DAH), and Tainan 5 at 38 DAH. The height of main crop
stubbles significantly influenced the grain yield of ratoon rice. The highest grain
yield was obtained from the stubbles of 15 cm and cut back to 3 cm, while newly
grown ratoon tillers were 15 cm tall. This treatment gave uni.form sprouti.ng and
heading. The grain yield increased by 13.6 percent, while the rate of nitrogen
increased from 80 to 110 kg/ha. Deeply buried nitrogen at 10 cm under field
surface increased ratoon yield by 16.7 percent. The plant leaves in these plots
remained dark green until maturity. Ratoon ability were found significantly cor-
related with carbohvdrate content in the basal part of culm during maturity.

S T
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28. improvement of Second Rice Crop in Southern and Ceniral Tatwan — Methods
for raising rice yields in the ill-drained area in the west coast of Changhua Hsien

This project was aimed to elucidate the possibility of increasing the rice yield of
the second crop through various experiments and demonstration of varietal adapta-
bility and cultural practice. The resulis are as follows:

1. Varietal adaptability in ill-drained areas: "eighteén rice vérieﬁes/li_nes were
tested in the first and second crops of 1975. On the average the well-drained yielded
6.5% more than that ill-drained in the first crop and 3.4% more in the second. The
high yielding varieties/lines which exceeded Tainan 5 were Taichung Sen 3, Taichung
Sen-yu 193 and Chianung Sen Selection 8 in the 1st crop and Taichung Sen 3, Tai-
chung Sen-yu 191, and Chianung Selection 8 in the second crop. indica rice adapted
better than japonica to ill-drained soil.

- 2. Effects of percolation, drainage, and organic matter: broke hard-pan by sub-

soiler increased the rate of percolation from 1.5 mm/day to 4.0 mm/day in Homei
silt-clay soil. Timely drainage tended to accelerate rooting and tillers but inhibited
_ p__lgnt height, thus minimized lodging. Finally, the timely drainage vielded markedly
~. more than continuous flooding. !ncorporation of rice straw gave poor gfowth and
yielded less than compost.

3. Effects of deep plowing, fertilizer response and drainage: plowing to 18 cm

% s deep and corporating optimum rate of N-P-K fertilizers with timely drainage gave
é o the best yield as compared with those plots plowed to 12 cm and 24 cm deep with

25% more N-P-K fertilizers, .~
4. Varietal adaptability in the west coast: long-grain indica varieties/lines gave
higher yield than early and ordinarily maturingrices of japonica type in both crops.
Among them Taichung Sen 3 (Taichung Sen-yu 195}, Chianung Sen Selection 8,
Chianung Sen 11, Taichung Sen-yu 191 and 194 showed better in the first crop
whereas Taichung Sen-yu 189, 194, 195, and 191 yielded higher in the second crop.
5. Optimum date of planting in the west coast: in the first crop the optimum
date of transplanting was from March 10 to 20 using 45 day-old seedling. The
transplanting of young seedling too early caused cold wind ‘damage, whereas trans-
planted too late yielded low. In the second crop, (é?'arly transplanting crop yielded
high. The optimum date of transplanting was prior to July 15. Seedlings trans-
planted later than the above date showed lower yield due to strong salty wind
prevailing in the west coast during the later part of growing season,
6. Effects of wind-break in the west coast; beef-wood {Casuarina equisctifolia
-F.) was the best wind-break against salty wind in the second crop, followed by
Miscanthus grass (Miscanthus japonicas A, Honda) or fenced with straw. Salty wind
damage was less significant, as paddy field was farther than 500 meters from the
coast, The protected distance of wind-break was about 5 times of the eight of wind
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break.

7. Improvement of drainage system: a total of 3300 meters drainage canal was
enlarged from 1.5 meter wide to 2.5 meters, and from 1 meter deep to 2 meters,
The duration of flooding was then shortened from 3 to 1 day.

8. Drainage demonstration: a total of 10 ha was adepted for the demonstration
of timely ‘irrigation and drainage in the second crop. The result showed a 18%

increase in grain yield.

29. Methods for Raising Rice Seedling for Power Transplanter

A. Protection against cold temperature and the materials for raising seedling and
their effects on the seedling growth: :

(1) The temperature. of the soil and rice-hull in the woodbox of woodframe in-
creased 2-179C when covered with PVC-paper in the open field.” The differences
were great at 2 : 30 p.m. and less at 8 : 30 a.m. Covering 2-layer-PVC-paper gave
higher temperature than 1-layer did. The green-manured bed similar to the rice-
straw one in increase of temperature, particularly in the afternoon, showed the
highest temperature among the all treatments. In the wood box the temperature
of rice-hull was higher than that of soil. The woodframé stuffed with soil and
bottomed = with PVG-paper en soilbed showed less fluctuation in temperature
than the woodbox did. Covering PVC-paper prevented cold injury and might be
used for replacing the high cost growth chamber with steam-or electric-heater.

{2) The cost of material of woodframe for raising seedling was only one-fourth of
the woodbox. Moreover, in field operations and storage, the former was mucﬁ
simpler and easier. As to its effect on seed germination and seedling growth it
was the same as woodboX. _ ' ‘ '

(3) The growth rate of seediing in height was significantly correlated at 1% level
with soil temperature either in the morning or afternoon, Increasing soil tem-
perature also showed increase in leaf-width and leaf-age. The seedling growth
in rice-hull did not show so markedly as in tha soil in correlation with tempera-
ture. The soil treatment gave better and more uniform growth of seedling than
that ‘of rice-hull, Drilled in PVC-groove with soil showed better growth of
seedling in early stage but poorer in later stage. Covering 2-layer-PV C-paper gave:

- the best growth in height, leaf-width, and leaf-age followed by 1ayer and no
covering was the worst. However, the trend was not identical in number of
roots. Top-dressing on rice-hull gave better seedling growth than without 1op-
dressing. The seedling of Taichung (N) 1 showed more vigorous germination and
growth than that of Tainan b.. :
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B. Varietal response to rates of fertilizers for raising seedling:

{1) The same as in the previous experiments, the seed germination rate and seedlin
growth in the soil were obviously better than in the rice-huil. ’
{2) The seedling growth increased with the increase of N-P-K fertilizers fram 0-0-0
12-12-6 gms/box. in dealing with Taichung Sen 2 and Tainan 5 Howe\-fe-r FO
. Taichung (N} 1 and Taichung 186 the maximum growth peak or;ly went up' lz
... 8-8-4 gms/box. As far as the growth appearance was concerned, the proper rate
o of fertilization for soil for raising heaithy seedling was 8-8-4 gm;'/box Over the
.. rate tended to have looping, soft, and juicy leaves that was apt to causc;. leaf biast
~.. and bacteria sheath blight. However, in case of rice-hull there was a linear effect
o of N-P-K fertilization on seedling growth from 0-0-0 to 12-12-6 gms/box
- {3} The indica varieties Taichung (N) 1 and Taichung Sen 2 showed earlier g;ermina-
tio_n and faster growth of seedling in early stage, but surpassed by japohicas
:i'alchung 186 and Tainan 5 under PVC-paper covering. It seemed that the
- indicas were more thermo-sensitive than the japonicas.

C. EffIT:_:ts of Tachigaren and fertilizers application on seedling growth in rice-
ull:

{1) Tachigaren -diluted from 1ml to 375mi/box markedly depressed germination
growth rate of rice plants and elongation of radicle, but hastened Ieaf-age'

-~ However, over 20 days after sowing it tended to accelerate the growth of rice‘
plants, -activity of secondary roots, root number and dry matter weight in
comparison with control. In appearance, the Tachigaren treated seedling in later
stage tended to have root systems of white, crooked, coarse, and branched and

able to stand against cold weather, drought, and water subn;erging. There was
n.o symptom of damping-off either in the treatments with or without Tachigaren
since the daily air-temperature was higher than 18°C.

(2) The soil mixed with 8-8-4 gms/box of ammonium sulfate, calcium superphos-
p.hate, and potassium chloride was the best in seedling growth as compared with
either rice-hull mixed with 8-84, 12-126, and 16-16-8 gms/box of the same
fertilizers or dipped in the same rate of fertilizers solution or even as high
2_0-2(}10 gms/box of fertilizers. The seed germination and seedling grov?ftha?n
nce-fwl! were extremely uneven and slow especially when the rate of fertilizers
was'mcreased and mixed with 500 gms/box dry-soii and rice-huli.

(3) During this experiment the PVC-paper was used for protecting against cold and

there was cold spel} rathgr than warm climate. The seedling growth of Taichun
{N) 1 was faster than that of Tainan 5. e

k]
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D. Methods of fertilizer application in rice-hull to seedling growth: sweetpotato, peanut, soybean, wheat, sarghum, corn, barley, rape, cotton, jute, flax

: kenaf and vegetables. All registered crop varieties are subjected to certification for
- seed multiplication,
: The purpose of field inspection is to examine the phenotypic characters of the
- crop and purity in the field, and to assess and determine the number of weeds
- isolations and the disease infection of the seed farm.
i Field inspectors will examine the seed plot of all levels. No laboratory seed
__te_stmg will be made, until the field inspection meets the standards.
.. Standards for field inspection:
A Ponlai rice:
: {1) General standards: o -

{a) One variety only shall be grown on one seed b!ot.

(b) Seed farms shall be established on sites where no rice was planted during

the previous two crops, except that the same variety was planted in the
previous season.

(1) Mixing 8-8-4 gms/box of ammonium -sulfate, calcium superphosphate, and
potassium chloride fertilizers with soil before sowing gave the best germination
and growth of seedling as compared with two times of top-dressing and without
fertilization. Top-dressing of P and K fertilizers was harmful to seedling growth.

Treatments differed in height was markedly observed 15 days after sowing
and maintained up to 32 days. However, the differences in leaf-width among
treatments were only seen at 15 days observation.

(2} The seed germination and seedling growth in early stage was faster in Taichung
(N) 1, but exceeded by Tainan 5 in later stage except root number and leaf-

width.

E. Rates of soil and seeding and soil-press to seedling growth:

(1) Increasing the amount of soil in the seedling box tended to accelerate the
growth rates of height, leaf-width, secondary root length, and root number. The
proper amount of semidry soil in the seedling box was about 4.5 kg/box.

{2) Soil without press before sowing showed better germination and growth of
seedling in the early stage butno difference in the later stage.

(3) Higher rate of sowing tended to produce slender and thin seedling but more
number of roots and less dry-matter weight. _

(4) Tainan 5 showed better growth in height, leaf-age, root length, and dry matter
weight but narrower leaf and less root number.

{c) Isolation between seed farms of different varieties shall not be less than 3
meters.

(d) Contract seed growers shall have, at least, five years’ experiences in rice
cultivation with good reputation and have a concrete drying ground
and proper seed cleaning and storage facilities.

{e} A signboard shall be erected on the farm showing:

{i) crop season, {ii} kind of seed farms, and crop kind, (iii) names of the
varieties and the growers,
(2) Specific standards:

llem ~ Foundation ‘Stock seed

F. Rates of seeding to seedling growth in broadcast: £ ctension
' o - seed farm. farm seed farm
(1) Increasing the rates of seeding tended to depress the increment of dry matter T
weight but stightly accelerate the growth in height and leaf-age. Other varieties (max.) None ' Ndne None
{2) Tainan 5 was more sensitive to the density of sowing when the rates were Barnyard grass (max.). . None | None 10 plants/ha
increased from 150 to 300 gms/box. _ Other objectionable seeds None None 100 plants /h;
(3) In order to maintain the proper number of seedlings per hill to be transplanted . Seed-borne diseases and. _ ' )
by machines the proper rate of seeding at 180 gms/box for Yanmar and 220-250 .  diseases affecting seed None ' None Nome

gms/box for Iseki, Michubishi, and Kubota are recommended. -
' "B. Hybrid corn: _

' ' _. (1} General standards: _

30. Introduction to Field Inspection Methods of Seed Multiplications : ~ {a) At least 3 field inspections shall be made on all classes of seed farms.

| ' . . . . ; (b) Isolation area for two different classes of seed farms shall not be less
The present regulations govern the certification of the following crops: rice, : than 300 meters.
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(2) Specific standards:
(a) Inbred lines: The percentage of off-type plants shall not exceed 2%.
{b) Single cross farms: :
(i} The percentage of off-type plants shall not exceed 2%.

(ii) Detasseling of female plants shall be compieted before"shedding :

pollen. Field inspection shall be made twice successively when the

female plants have 5% or more receptive silks. The total non-

detasseled female plants of the two inspections shall not be moreé than

2.6%. ' '
(c) Double cross farms:

(i} The percentage of off-type plants shail not exceed 0.1%.

(i) Detasseling of female plants shall be completed before pollen shedd-

ing. Field inspection shall be made twice successively when the female

plants have 5% or more receptive sitks. The total non-detasseled female

plants of the two inspections shall not exceed 2.5%.

31. Effects of PVA and PVC Materials on Raising the Rice Seedling of the First
Crop

The temperature under NBEON film covering was 1-5°C higher than under PVC
when covered in the night. In the daytime, however, the former was 1-2°C lower
than the latter under the cloudy day and 0-3°C higher under the sunny day. The
tunnel shaped covering increased 2.5.5°C as compared with the flat covering on the
seedling.” The highest tempera_ture was seen in the treatment of PVC and NBSON in
tunnel showing the extreme of 34.99C in cloudy day, and 47.5°C in sunny day:
The ST3800S, having 45-50% of shading, showed nothing for increasing tempera-
ture, but was effective for buffering the rapid changes of temperature. The range
and c.v. between treatments increased with the increase of temperature.

Both materials of NBSON and PVC markedly increased temperature and has-

tened the growth of seedling. However, over-temperature (40°C) seemed to over-
turn the assimilation-respiration rate from positive to negative, resulted in leaf
bum and the decrease of dry matter weight. The temperatures were positively
correlated with seedfing height and negatively with dry matter weight but had
nothing to do with the leaf-age. The highly significant affection of the materials
on the dry matter weight of rice seedling indicated that the soil was much better
than the seedling plate. The seedling raised by soil was less sensitive to temperature
fluctuation than by seedling plate,
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e The rice seedling in the covering treatments in which the temperatures exceeded
40°C showed the symptoms of leaf burn. The degree of leaf burn was apparently
o _iri_:ﬂuenced by its extreme temperature; the higher the extreme temperature the more
__'se‘_rfOus the seedling showed the symptoms of leaf burn. TN 67 was more sensitive to
extreme _temperature and heat injury than TCS 3. Seedling raised by plate was

mgre‘ resistance to high temperature than by soil. !t was attributed to the better
éerat:on of plate material and root system. Flatting material on the seedling caused
m_e_qhanical damage to the leaves during the strong monsoon prevailing in the nursery
stage of the first crop of rice. TCS 3, having thinner blades, was easier to be damaged

as co.rnpared with TN 67. However, no mechanical damage was seen in tunnel
coverings.

32, Effec.ts of Covering Materials in Preventing the Heat and Rain Damages to the
Seedling for the Second Crop of Rice |

5 The directions of tunnel shaped covering materials, either east-to-west or north-
;o-south, did not show any difference to heat-stress and rain-erosion. The silver
g_g_tfbell {ST3800S) in E-W direction, however, was better in ventilation to the north-
_t?-south, thus, showed a little effect in lowering temperature. The PVC film had the
: wrtue .in préventing rain-erosion but was apt to raise temperature to cause seedling
- necrosis.
| Since ST3800S has proper ties for shading and reflecting solar radiant for
4.5-50_%, it was able to bring down the temperature for 1.5 to 7.8°C in torrid noon-
tll:m.e, and particularly capable of accelerating seedling growth at initial stage but
g_ra‘dual!y become obscure in later stage. Flatting nylon net on the nursery did not
qlgp.ress the temperature, but minimized rain-erosion. The transparent natural
bei.ftef {NBBON), having the similar virtue in increasing temperature as PVC film, was
| iny effective in serving protection to seedling from rain-erosion. The temper;ture
of the nursery under its covering often reached as high as 60°C to cause serious
.necrosis of seedling. Therefore, ST3800S as well as PVC films were only suitable to
be_ used in the first crop of rice,
n The growth of seedling, age and dry weight in the second crop was highly nega-
tively correlated with the temperature over 40°C. TCS 3 was significantly more
tolerant to torrid temperature and better in growth than TN 67.

R Ly

33: Rice Cultivation in Northern Iran: Effects of Rice P!aﬁting Date
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The results strongly suggested that the earlier the sowing time, the h‘igher the
grain yield. Variety Meher sown on March 25 and transplanted on Aprnrl1 18 was
ready for harvest on August 25, and yielded 1.1 t/ha or 201.6% more than that s$v:;
one month later. Taichung 65 sown on March 25 and also transplantt.ed on. Apri
gavé 0.84 t/ha or 12.4% more than that sown one mqnth later. Inpilotrice farm(;
Meher transplanted on June 20 yielded 1.6 t/ha or 37.7% less than‘ tha:t transplante
one month earlier. The pooled analysis of correlation betWeen grain yle:tds from tyvo
experiment farms and Pilot Project was highly significant. The. negative regress:mn
coefficient at 59.4 kg/ha/day in reduction of yield was found in delayed plantln?j.
In th.e extension farm, Meher planted in early-mid May outyielde.d' those planted in
eariyJéte June by 1.5 t/haor 29.1% under the same-; rate of N-fertilizer. _ o

The early sowing tended to inhibit the plant height byt accelerat_ed the mcEl]'e':se. "
tillers, the panicles per unit area, and the number of grains per panlclf-e. In pldo I"IC
farm and extension farms, Meher transplanted in June .showed.yle‘ld re u;:tlog
mainly due to bad weather at ripening stage. Thus, 'fhe .unfll'led grains |r;::jrzase Z:d
the grain weight reduced. The result suggested that rice in this area should be see
as early as possible under cold protected nursery.

Jati lor A : rice
34, Rice Cultivation in Northern lran: Water management of lowland

The purpose of this experiment is to compare the effect of water managements
ice growth, yield and water consumption. -

sche:hzot:‘ezltciriatmentvwas the continuous flooding to heading inte'rpos;-ed with i
days’ drainage each at 10 and 25 days after transplanting,.and 10 da.\./s. c!rair.iage e::
pefore panicle initiation and heading, and further m{|th weekly |rrjgatlon after
complete heading. lrrigation with timely drainage during the vegetative stage wa;
much better. The treatment increased 6.1% grains and saved 26% water as compare
with continuous flooding, being 565 mm vs 768 mm perrcro'p season. T_h-e respons_se
of rice growth to various water treatments in Taichung 65 w_as m(')re sensrclf.re than in
Meher. - Taichung 65 was more beneficial by irrigation with timely firamage, but
more easily injured by drought than Meher. Meher, was a 1ea§y variety of. lower
yield. !t consumed more water per kiiogram_ qf grain or 1.09 m*/kg than. Talch!.mg
65, with 062 m3/kg. Irrigation with timely drainage was ht?!p?‘ui for soil aeration,
thus resulting vigorous rooting activity, tillering ability and grain increase.

35. Rice Research and Prospect of Rice Production in Arid Regions of Saudi
Arabia: First trial of double croppings in (Gassim
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In 1978, the first trial of double crops of rice in Saudi Arabia was made with
i :t':flilrée long-grain indica varieties. QOne was local Amberbook and the other two from
- Taiwan, NTU and Sipi (used in the spring only). These varieties were tested with 4
dates of sowing/transplanting, starting from January 30 to February 26 at 10-day
intervals, as the spring crop. And, 5 sowing/transplanting dates, from May 30 to
“July 30 at 15-day intervals as the summer crop, in a sandy clay soil of Prince Naif's
farm in Gassim basin of Saudi Arabia,

. '_F_rom the spring experiment, it was found that rice vield was the highest in

:Fébru'ary 2 seeding, 5.00 t/ha in Amberbook and 8.43 t/ha in Sipi. The variety

_NTU gave the highest yield of 10.32 t/ha seeded on February 16, however. ’
~Too early planting plots suffered from serious cold damage in seed-beds and in
the early growth stage after transplanting. Late planting reduced tillers and grain
yield.

~{1) The summer experiment showed that the eariest planting yielded the highest,
variety Amberbook was 4.88 t/ha and NTU 7.25 t/ha.

" (2) The optimum seeding time was before early June, using 20-day old seedlings.
. (3) Late plantings suffered from cold injury after October. Double cropping rice
on the same land in Gassim is not practical due to the constraint of weather, Amber-

book is suitable for late spring and/or early summer cultivation, while NTU for
spring cultivation.

o

36. Studies on the Yield and Yield Components of Rice under Different Environ-
" mental Conditions

. On the duration of flower-bud formation and young panicle development
under different conditions in rice

The process of flower-bud formation and young pahicle development of rice
was studied under the conditions of different varieties, crop seasons, locations and
methods of fertilizer application. Twenty one developmental stages of young rice
panicles reported by Matsushima and Manaka were identified and thoroughly
described after the detailed microscopic studies,

In the first crop, the panicle differentiation begins 47 days after transplanting in
Taipei (45 days in Chiayi) and is completed in 35 days (36 days in Chiayi). In the
second crop, the young panicles begin to differentiate 16 days earlier than those of
the first crop. Duration of panicle formation in the second crop is 38 days in Taipei
(Northern Taiwan), and 33 days in Chiayi {Central Taiwan). 1t was noticed that the
growth period of young panicle differed according to different tillers within a plant.

The high correlation coefficients (r=0.80—0.90} between growing date and
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developmental stage ‘of the young panicles indicated that the growth of young

panicle is in parallel to the growing days. No marked difference in the mean values
of developmental stages of young panicle due to spacings was noticed.

37. Stuciies on the Yield and Yield Components of Rice under Different Environ-
mental Conditions o
IL. On the relation among leaf-age index, number of tillers and the stages of
young panicle development in rice.

1). Four varieties of rice, Taichung 65, Chianung 242, Taichung {N) 1 and Tsai-
yuan-chung were planted at Taipei and Chiayi to study the relations among
young panicle length, young panicle developmental stage, leaf-age index and
filler numbers so that to identify the reliable indicators for determining the time
of fertilizer application. Three different methods of fertilizer application and
three planting densities were used.

2. It was observed that in the first crop at Taipei, leaf-age index at the panicle neck
differentiation stage was 77, that of the branch differentiation stage was 78-87,
that of the spikelet differentiation stage was 84-91, and that of the end of
panicle pregnancy period was 98-100. The leaf-age index was considered to be a
good indicator to determine the right time for top dressing of fertilizers.

3) When the young panicles reached branch differentiation stage (IV— V1), the
tillering reached its maximum, and approximately 5-7 days after the maximum
tillering stage, the young panicle increased its length to 2-5 mm. This was
considered to be a good time for the application of “panicle fertilizer”. '

4) Correlation coefficient between number of tillers and young panicle length is

- r=0.837—0.880, that between number of tillers and growing date is r=0.443-
0.521. Tiller number can also be served as an indicator to determine the devel-
opmental stages of young panicles. _

5). The maximum tillering stage was found to correspond to the leaf-age index of 70
in the first crop at Taipei, and 70-80 in the first crop at Chiayi. Correlation
coefficient between leaf-age index and tiller number was r=0,98.

6). The distance between the auricles of the flag-teaf and that of the immediate
lower leaf was also a good measurement to identify the different developmeh'tai
stages of meiosis and young panicles, though it may vary according to varieties,
planting densities and locations. _ _

7). The effectiveness of the splitted way of fertilization to bring about the high
yield of rice was discussed.
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38. Study on the Genotype Variation and the Standardization of Embryenic Rice

. The purpose of present studies is to set up the standard of embryonic rice and
: '__al'so to screen the suitable varieties for the embryonic rice processing.

. The results indicated that tested varieties differed significantly in the per-
-_t_:'gntage of residual embryo of milling rice. Toyonisiki is the best one for embryonic
.rl.'c.e.processing, Tainung 67 and Taichung 189 followed after it. Indica varieties are
;:;eversely. Generally, a variety with more short, wide and thick grain was more
suitable for embryonic rice processing. The results suggested that the standard of

:'c_n{mbryon"tic rice should have more than.eight degrees of milling whiteness than its
: brown rice and at least 70% of embryo left in the milling rice.

39, Variations in Ratooning Ability of Rice

i : One hundred and sixty three varieties of rice from different countries were
. evaluated for varietal difference in ratooning ability. The results indicated that the
ratooning abi_lity ranged from O to 122.9%, or differed from variety to variety. The
-___.mdica-type {or Sen-type) varieties showed a higher (28.0%) ratooning ability than
.. that of japonica-type (Ken-type} varieties (19.5%).
: Broad sense heritability, estimated from various variety groups, ranged from
- 11.18% to 60.17% for ratooning rate and from 0 to 81.81% for ratooned tiller
number. [t is considered from the present study that the ratooning ability is herit-
able and can be used as one of the selective traits in a breeding program of rice.

40, Imprc-wement of Rice Variety for Resistance to Blast and Bacterial Blight by
Crossing Japonica with Indica

_ _In order to improve the pest resistance of japonica rice, a hybridization by cross-
. ing japonica (Tainung 67) with indica (IR 4227-18-3-2) was made in the second cro

. o.f 1982. Although partial sterility and black husk grains appeared in the F generzv
L tion, the phenomena reduced following the backcrossing with japonica. F:om the
progenies of the cross, two lines with the characters of high yield, similar rice quality
as Tainung 67, but resistance to rice blast and ba.cterial blight were selected. This
suggested that in the first backcrossing, the genes of blast and bacterial ‘blighf
resistance in the indica had been transferred to japonica. On the other hand, the

physmo-cht_emical properties of rice in the selected lines were similar to Tainung 67
but the eating quality was better. ' ’
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UPLAND CROPS

Sorghum, wheat, barley, triticale, buckwheat, cassava, sweet potato are the main
crops under study at this station. improvement of varieties and cultural methods for
these crops are being carried out. _

To cope with the governmental policy to turn part of the rice field into upland
crop land, efforts are being made to develop new and high yielding hybrid sorghum
varieties. As the results, Taichung Nos. 1, 2, 3 and 5 were released successively in
recent years. Taichung 5 is now regarded as the most important variety in Taiwan
because of its high yield, aphid resistance and good grain quality. 1t occupies 90% of
the sorghum field in Taiwan at the present time. The improvements of male sterile
lines and fertility restoration lines are being carried out and the new promising lines
are continuously selected.

Wheat is one of the main winter crops in central Taiwan. This station has
released several varieties including Taichung Nos. 29, 31 and 33. New wheat vari-
eties Taichung (sel} Nos. 1 and 2 which are characterized by short stature, stiff
straw, high fertilizer response and high yield, were released to the farmers in 1982.

Barley breeding is directed to develop varieties of low protein content {below
11%) to suit brewing. As for buckwheat, varietal improvement and experiments
related to planting date, harvesting method, as well as utilization are all subjects of
study at the present time.
~ Efforts are also being contributed to job's tear in the field of varietal improve-
‘ment, mechanized methods of culture and utilization of grains (noodle, powder, tea,
bread, etc.). Because of its high economic value and easy-planting nature, the
acreage has been increased rapidly in recent years.

A. Grain Sorghum _
1. Yield Trial of Grain Sorghum Hybrid

~ Four new grain sorghum hybrids-Taichung bred 69-22, 69-24, 69-27 and Tai-
chung Yu No. 7 were tested with Taichung No. 5 as the check variety in the spring
and fall crops of 1983 at 5 localities. .

Results showed that Taichung bred 69-27 and Taichung Yu 7 have many good
agronomic characters and high yield as compared to Taichung 5. The yield averaged
over five locations were 5,763 kg/ha and 5,597 kg/ha, respectively, for Taichung
bred 69-27 and Taichung vu No. 7, namely, 10.9% and 7.9% higher than the check

variety. Due to its high starch content and betier germination rate, the hybrid Tai-

chung Yu 7 is qualified to replace Taichung 5 which often germinates poor.
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2. Regional Trial of New Hybrid Grain Sorghum

Hybrid sorghum tested under irrigated and non-irrigated plots showed different
_:_fesults. In- the irrigated plot, the crop grew extremely well, yield was high and
_-_'stable, in non-irrigated plot yield was poor.

o In irrigated plots, Shiyuechia and Putzu, grain vield was 7—9 tons per hectare
_but at Peikang plot, grain yield was affected by rains during maturity. Although'
'-::pgant height did not differ between irrigated and non-irrigated plots. The grair;
_yi_eld, 1,000-seeds weight, and panicle length were significantly different.
- plot had longer growth period than the other.

.. .- Among the hybrids tested lines 69-2 and 696 had high yield potehtial but the
_-___._pi.'imts were 100 tall respectively 162cm and 178cm. The most promising h’vbrid in
th|s t'riaf_was 69-24, it was dwarf, early maturity, slender stalk, Iodse panicle, good
“ germination and intermediate resistance to aphids. Hybrid 70-1 has large pz:lnicte,

~dwarf plant, and high yielding potential. They are subjected to further test.

Peikang

3 Cultural Practice for New Grain Sorghum Varietiés |

o '[:he results showed that new grain sorghum variety Taichung 5 has the best
*germination and grain yield under the seedin i
ge g rate of 20 kg/ha and
....acm. g nd planting depth of
i Although row spaces have less influence on agronomic characters but signifi-
cgnﬂtly affected the grain yield. Large space between plants obtained higher head
w'mgh.t. H_owa?ver, narrow space got more number of panicles per unit area. The
. highest grain yield was found in the planting space of 50x10cm.
RS ,Sorghum mt_ercropped with bean at Peikang showed that 2-row sorghum with 2-
row bean obtained the highest income (102,833 NT$/ha) but at Tacheng, the

best - i
was 3 ro-w sor.ghum with 3-row peanut (106,833 NT$/ha). Either intercropping
system gets higher income than the check of single sorghum plot.

4, Yield Trial of Newly Introduced Grain Sorghum

e
:
:
o

This yield trial was conducted at Chingsui and Tatsun in the spring crop of
1983 for the selection of suitable varieties in Taichung area. The growth period of
C-10R was 86 days, R 17 was 98 days, R 49 and Taichung Yu No. 7 were 99 days
Ho_wever, the rest of the lines were 1-Q days longer than that of the check variet -
Taichung Yu No. 7. The new grain sorghum lines have plant height of 72.3 :’o’
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111.7 em which were shorter than that of Taichung YEJ 7 {13441 cm.) and 'I.'alizh;a;i
5 (124.4 cm). None of the newly introduced varieties showed rjigheij vtzd e
the two checks, Taichung Yu 7 and Taichung 5. Most of'-the newl'y intro uc; m g,amGI
sorghum were short statured, early matured, insect and disease resistant as comp

to the check. They were good for making hybrid sorghum.

5. Cause of Low Germinability in Hybrid Sorghum, Taichung No. 5

The germination rate of hybrid sorghum cultivar, Taichung 1.\!0. 5 is usually ctiow
in the seed productidn in Taiwan. The cause of low germinability were regarde t:
be related with the anatomy, physiclogy and pathology o_f ﬂ-w seeds. H_l?:e\;iz,da
efforts failed to improve its germinability to pass germwlxatton test. |.s yc;
therefore, emphasized on the measures during seed harvesting, seed processing, see

i , Its were summarized as follows: .
drying, seed storage eic. The resu o ;

V1 The low germinability of Taichung No. 5 was not correlated with its see
iqor, -ri icle storing heat.
vigor, dormancy, post-ripeness and panic : . n
’ 2. The tannic acid content in the grain of Taichung No.b mcr(.aased to 0.275% a.|t
midd;augh stage and down to 0.134% at full-ripened stage, while the pathogenic
i i i A% at harvest.
infection rate of seed increased to 39 . .

3. Taichung No. 5 can be divided into four groups by its s{eed sm:e. The ?arge.s;
seed -percent was 24.9% in individual panicle. This seeds obtame(-:i hl_t_!h. tangg ;;:{:)
{0.191%), low pathogenic infection rate (29.8%), and best gerr.nmablhty ( h. er:
Unfortunately, this part decreased to 7.9% during seed processing SO that the g
minability was down t0 54.5% in average.

4. The seed breakage including damage of testa, endosperm and embry.o changed
from 9.4% to 49.0%. This breakage was due to mechanical damage by using tractor

i i -seading process. |
and combined harvester during de-see -

5. Contribution percentage computed by path analysis was evaluated l:‘or t:nee
cause of low germinability in Taichung No. 5. 1t indicated that seed b_re'fa :uget -
suited from mechanical damage was the major factor to cause pathogenic infectio
to induce the low germinability in Taichung No. b.

B. Sweet Sorghum : B | |
1. Biomass Yield, Juice Quality and Alcohol Production of Sweet Sorghunjl

Cultivation of energy crops under the normal conditions to prodyce biomass
energy is thought to be one of the important ways to develop substitute energy.
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The present experiment was conducted to detect the biomass yielding capacity, juice
- "physicochemical properties and the alcohol productivity of the selected sweet
*“sorghum line AM-4, and to evaluate its possible value as an energy crop.

G " The results showed that AM-4 had the advantages of high biomass yield (44.4—
46.1 t/ha), high brix value (18.2—23.2) and sucrose content {11—12%), short growth
. period (four months) and wide adaptability. Results from the fermentation test
" indicated that higher than 9% of alcohol production rate can be obtained through
~ the juice fermentation with either S. cerevisiac or Sf yeast strain at 30°C within two
'___"days. The needed temperature can be easily achieved by the use of the abundant
" sofar radiation in Taiwan. Therefore the input cost can be reduced considerably.

2. Studies on the Stalk and Grain of Sweet Sorghum for Alcohol Fermentation
= and Animal feed

The results showed that the sooner to squeeze the juice from the stalks of sweet
- sorghum after harvesting, the higher the rate of its sugar content, and the quantities
of alcohol production through fermentation.

The residues of the squeezed stalks of sweet sorghum still had 3.62-7.36% crude
protein and 1.77-3.01% crude fat contents. Variety Keller, for example, had 7.36%
crude protein and 1.83% crude fat in the stalk residues that was still suitable to feed
the cattie, |

fn general, the crude protein content of sweet sorghum grain was as high as
9.88%, and crude fat was above 3.33%, that were also good for animal feed.

The juice of sweet sorghum could be directly used for alcohol fermentation

3 without adding any nutrients by Zymomonas mobilis B-906 and Saccharmyces
- formosensis. '

3. Population Densities in Sweet Sorghum Cultivation

Data collected from two locations indicated that the highest stalk yield 44.-46
tons/ha were obtained at the row-plant spaces of 50x 10cm.

Wide space tended to have large stalk.
number of millable stalk per unit area.

HOWGVEI’, narrow space gave more

4. Planting Date of Sweet Sorghum




34

This experiment was conducted to find out the optimum planting date for the

i i { Taiwan. - o _ _ o
spring and fall crops in centra L o

The results showed that for the fall sweet sorghum, the crop should be planted
before the late August, to obtain high fresh stalk yield (34,667-57,666 lfg/ha-),
high stalk ]ﬁice production (14,2000—24,249 kg/ha) and high alco!wl production via
fermentation. Sweet sorghum was unsuitable to grow in the spring crop season in

central Taiwan.

5, 'Har\.."esi:' and Squeeze Dates on Sugar Centent of Sweet Sorghum

The result suggested that the optimum harvesting dates for _sweet sorghum
hybrid AM-4 were from milky to maturing stages. Har\':ested during these stages
obtained a maximum brix of 12.3% and 14.7%, respectw_et'y. 1t also shc?we: tFat
the sooner to have the sweet sorghum squeezed, the more ]}che to be obtam(:] . c?tr
example, 3kg of stalk could get 1.09 kg juice if squeezed in one day after harvest.
However, it showed 0.48 kg reduction in juice if squeezed 12 days later.

C. Barley - o .
1. District Yield Trial of New Barley Lines .

Four barley lines CB-3, CB-10, CB-15 and JB-3 were grown v‘vith two chec'k
varieties, Chung-hsin No. 1 and 2 in Shiusui, Tacheng, Longching arjd Tavya ;n
Taichung district. In general, Two-rowed barley (JB-3 and Chung-hsin No;‘ ')
showed lower grain yield than the six rowed barley {CB-10, (?B-15, ?\nd Chung- hsaz
No. 1}). The former barley had less number of grains per spike. Since CB-1-5 e;
good agronomic characters with a growth period of 122 days f.rom plaﬁtmg h0
harvest and 82cm in plant height, its yield {4,302 kg/ha) was the highest among the

tested lines.

5 Cultural Methods for New Barley Lipes _

Two cultural methods combined with three seeding rate were conducted Y.rvith.
two fold split plot design. Four new barley lines were plant'ed at Tavya, ShIU-SUI
and Erhiin. Among them, CB-15 obtained the highest grain ylet_d. Hov\fever, \.Nlﬂl"l
12% of protein content, it was no good for brewing. Broac?cast-mg obtained saglnl-
ficantly higher grain yield than the row planting. The grain yield from the plot
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--seeded at the rate of 90kg/ha was similar to that of 120kg/ha, but the barley from
_the former plots seemed to have low protein content. Therefore, for brewing
purpose it should be broadcasted at the rate of 80kg/ha. -

“Different Genotypes and Cultural Methods on the Grain Yield and Protein
< Content of Barley

. This experiment was designed to study the effect of 4 spring genotypes (six-
rowed lines CB-15 and CB-3, two-rowed lines JB-3 and Chung Hsin No. 2}, 2 sowing
wgthods (broadcasting and row seeding) and 3 seeding densities {60kg/ha, 90kg/ha
.ndj.-120kg/ha) on the grain yield and protein content of barley. A two-fold split
jlot design was used in the three experiment sites at Taya, Shiusui-and Erhlin.
hie results are summarized as follows:

) The results showed that the line CB-15 had the highest grain yield among the 4
'_ otypes, especially at Erhlin where grain yield was 4,968 kg/ha.
>B-15 was unsuitable for brewing due to its higher protein content.

) As to sowing methods, broadcasting obtained significantly higher yield than
owseeding.

However

) '-_-The grain yield was not significantly different between the two seeding densities
: o:f---'QOkg/ha and 120kg/ha. But broadcasting at the rate of 90kg/ha resulted in low
frbtein content, and was good for brewing beer.

4 Correlation and Path Analysis of Impertant Characters in Spring Barley

= The main purpose of this study was to find out the correlation between vield
-and yield components of spring barley varieties grown during the winter season in
- Taichung, Taiwan. These experimental materials included 31 two-rowed barley
' varieties and 32 six-rowed barley varieties collected from Japan, USA, Mexico and
. Taiwan. Seeds of barley were sown on November 14, 1979.

The coefficient of variation and simple correlation among agronomic characters
of two- and six-rowed spring barley were studied separately. The grain vield and its

components of spring barley were also investigated by multiple regression and path
analysis,

b
&
=
2
=
;

Results of the studies indicated that the genetic behavior of cultivated barley
~differs in different spike types (two-row or six-row).

Tests of simple correlations showed significant negative association between
heading days and grain yield in two-rowed barley. Highly significant positive
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correlations were found between grain yield and fertile spikes, spike weight, number
of rachis node per spike, kernels per spike and volumetric weight. Therefore, all of
these characters can be used as major characters for selecting high-yielding varieties
in two-rowed barley. Similarly, kernels per spike, seed fertility, volumetric weight,
fertile spikes, spike weight and number of rachis node per spike were the most
effective characters in the selection of high yielding varieties in six-rowed barley.

The results of multiple regression and path analysis indicated that fertile spikes,
spike weight and kernels per spike are the three major factors which caused high
yield in two-rowed barley, and kernels per spike, fertile spikes and volumetric weight

in six-rowed barley. It seems that these characters can be used as a selection cri-

terion in barley breeding programs. o
A highly significant negative correlation was also found between grain yield and

grain protein content and husk percentage in two- and six-rowed spring barley.

5. influence of Planting Dates and Planting Methods on the Yield and Quality of
Brewing Barley : .

Two-row barley (Chung-hsing No. 2) and six-row barley {CB-15) were used to
study the effects of planting dates {Oct. 25, Nov. 5 and 15) and planting methods
{broadcasting, single-row drilling and double-row drilling} on the agronomic, yield
and quality characters. Experiments were conducted at Fushing and Taan areas.
The results of variance analysis showed that, in general, planting date had more
aeffect on the performances of barley than planting methods. No interaction was
found for the two treatments. The yield difference was not significant among the
three planting methods tested. However, there was a tendency that broadcasting
might increase the grain yield of barley. Planting methods did not affect the quality
{e. g., protein content and 1,000-grain weight) of the grain. Neither did broadcast-
ing show any positive effect on quality characters. The influence of planting date on
yield and brewing quality varied according to variety and location. Correlations
between characters showed that yield and quality of both varieties were markedly
influenced by environmental factors. Lodging was suggested as @ significant factor
in decreasing the brewing quality of barley. e :

D. Whaat S S o
1. District Yield Trial of New Wheat Lines .

. Qixteen new wheat lines were evaluated in yield trial conducted at 3 locations,
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Taylz ?hc;t::UI and Kuoshing in Taichung district. The results showed that grain

Zr::n tr;at f3;ﬁ24,hCi L?-OOB, Ci12-037, C113-279 and C113-452 were 20-48% higher
. of the check variety (Taichung wheat Sel. No. 1)
: ; - . No. 7). Among these 16 lines
"'--.0;13838 had outst‘andlng agronomic characters of 82 cm in plant height, 41.3 gem
o F, 00-kernel vtn:elght and a growth period of 128 days from planting té) ha-rvest
S ; l\ll\fe wheat lines, C111-259, CI12-206, C112-443, V113-434 and Taichung whea‘;
: .:. o1 v:ege selected for advanced district yield trial. C112-443 has the good
“characters of 83cm: in plant height, 38 i
: ‘ , 38gm of 1,000-kernel weight, 57 da

\ | , . vs from

.plaptln_g to heading stage, 127 days from planting to harvest and 4,688 k
“grain yieid. ’ o/he of
I .h,TIthough ‘0112-443 was highly resistant to rust and po.wdery mildéw i.t was
g .t y susceptible to BYDV-like disease. Since C{12-443 has good potentia'I it
registered as Taichung wheat Sel. No. 2 in March, 1983 o

2. Yield Trials of Newl . N |
y Bred Wheat Varieties and i : .
Agronomic Characters Correlation Analysis of Their

This experi o
espeCi;:ye)::erfm.ent- showed that varied field managements resulted differently
e Irrigation after heading. Trial at Tat '

. - sun w

planting and irrigation on time. as conducted under early
: Ian?;e .rehsult sh.owed- that correlation coefficients between yield and heading days
P . :I'Q : ;r_tlle ?pakes and test weight were positive and highly significant ’
stter d? tusui was conducted under regular planting date and no-irrigation
headinead ing. The rt_esu ft showed that the correlation coefficients between yield and
g days, maturing days and plant height were negative and significant. How-

3. E‘ i itabili eny R
_stlmates on Heritability of F2 Progeny and Selection Criterion on Reproduc-
tive Characters of Early Generation of Wheat

. ‘chnbf:.rder ;co estimate selection index for breeding, a study on the broad sense
ritability of agronomic and vyield co
mponent characters of 7 F [
perne? . - 2 progenies crossed
parents were conducted. This experiment was carried out in Taichung. Th

results were summarized as foltows: .
1). The m i eadi |

odes of gene action on heading days and plant height appeared in near

o C . .
rmal . distribution showing polygenic-additive effect. Estimated mean of
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heritabilities for both traits were highly significant with a range from 70% to 94%.

Moderately high heritability for harvest index was estimated with a range from
57.9% to 64.4%. :
2). The experimental results in two crosses of CI11-17xW.T.S. No.1 and C111-68x
W.T. No. 33 showed that the genetic effect were negative with highly significant
hetween heading days and grain yield but positive with highly significant between
flag leaf width and grain yield, 1000 kernels weight and grain yield, harvest index
and grain yield. Using reproductive characters as dependent variables and other
agronomic characters as independent variables, a multivariant analysis was con-
ducted by multiple regression equation. The results indicated that the improvements
of selection in kernel numbers per spike, kernel numbers per spikelet and grain yield
of these two crosses were on genetic effect inFo early generation. But the selection
criterion for grain yield improvement on harvest index of these two Fo crosses,
showed highly significant effect. Since high correlation existed between grain yield
and harvest index, grain yield may be improved indirectly by improving harvest

index.

4. Grain Yield and Quality of Spring Wheat Grown in Different Years

This studies dealt with the grain yield and quality of 100 spring wheats grown
over three years (1978-80) in Taichung. The results were summarized as follows:
1. Stepwise multiple regression analysis was made taking grain yield as dependent
variable and other agronomic character as independent variables. The results showed
that earlier heading date, higher. plant height, higher grain fertility, greater kernel
weight and voiume weight contributed significantly to the grain yield. :
2. The high positive correlations between protein and dry gluten contents as well as
between dry gluten content and baking volume were observed. The baking volume
is mainly determined by glutenin content in flour. Although high protein content
can‘t fully express the high baking guality, it is still a useful selecting index in wheat

breeding program.

E. Triticate - R TTI LR
1. District Yield Trial of Triticale Lings

A total of 11 triticales lines was involved in this experiment conducted at Taya

and Hsinyi. The results were summarized as follows. .
1. Taya plot was in paddy field area and Hsinyi plot in upland area. Due to

39

q_ifferent environmental factors the characters of triticales became very different
he average heading days of triticale in Hsinyi was 20 days longer than that of T .
a“__‘? ‘the average yield in Hsinyi (2,138 kg/ha) was 870 kg/ha higher than th ":Va]-(
jya. The results showed that Hsinyi was suitable for triticale. o
| T-11-196 performed the best among the 11 tested lines in both areas. | i

vield-was 2,262 kg/ha, namely 40% outyielded the check variety Taich;n;s‘(g;a;n

Thg'T—T1—19§ was 133 days from planting to maturity and 106 cm tall. The. lines
may fit the winter catch crop season. . |

Yield Trials of Newly Bred Triticale Varieties”

;Th.us exPeriment showed that all the variances of ‘agronomic characters of th

_I_i-.\./vere significant. The correlation coefficients between yield and maturing d y
__.t__-ll_l‘!?‘ght and fertile spikes were all highly and positively significant. The agv o
te! '.\:A.:r_enght and fertile rate of triticale were still low and resuited in Ic;w ield er‘l?ge
aturing dates of triticale were too late to fit it as a winter catch cropy So.ear:/

m .q':.'.lty, -hlghly fe.rtiie rate and high yield were the important characters to be
proyed in our triticale breeding program.

Job's Tears - - T :
Elanting Density on the Growth of Job's Tears

ﬁu-mlt.)c::-x:f :Ir:?:r:i I:iﬂ::jns;ty in pa_ddy field. resulted in increased fertile tillers, spikelet
. ___f__pro;mrﬁon m er and unit gr‘aln yield. The plant height and total yield were
qﬁgﬁon s the mcrfaase of yield compor.ients. From the results of polymonial
:: ﬁéddy.ﬁe'd e ,res e optimum ;_)!ant pop-uiatlon was 125,000 plants per hectare in
..: difﬁcqtt ! h;?e:t ‘?o the hlg_hest grain yield. Under dryland conditions, it was
':';}_'i-_.'-p-oor e poorlg yC:e:cd b.y.hlgh plant density. Higher planting density resulted
:: c_o_mpeﬁﬁve ef,fects :_f:‘ee . (;e;'zf;cl\; z:}d Ijss fertile tillers per plant owing to more
ol ects. 30 nting density was 50 x 20 cm or 60 x 1

:zl; Zs; ;wol cu l.twated f:on.dmons we.re concerned, the'job’s tears was more :dZ?£a£:
gn planting density in paddy field than in dryland field.

: 2 «:Cultural Mathod of Job's Tears

J br . . ; - .‘ .
.. ob’s tears grew well in paddy field. The proper time for transplanting of
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seedling is 25 days after sowing for the first crop and 15 days for the second crop.
Direct seeding yielded 9 24-2.87 tons/ha of grain, which was 75-87% less than that
of the transplanting. This is because that the germination and seedlings of job's tears
are easily damaged by the flooding during seedling stage.

G. Buckwheat T . .
1. Newty Introduced Buckwheat Varieties

Twelve exotic buckwheat varieties were introduced to Taichung DAIS. This
observation trial was conducted for the investigation of their agronomic characters
and yield potential. The result showed that all exotic varieties were shorter than
729 em and matured 16-31 days earlier than the control, Kao-sha. The grain
yields of Shi-nung and Hokaido were 34.8% and 18% higher than the check variety,
Kao-sha (2,065kg/ha), respectively, however, others were 15.4% to 59.2% lower

than control,

2. Planting Dates and Furrowing Practice in Buckwheat

Experiments were conducted on Oct. 1, 1983 with a sequence of 15-day inter-
val. The resutt showed that early planting induced higher grain yield for having long
vegetative growth; while earty flowering resulted in low grain yield when the piant-
ing date was later than Nov. |1, 1983. Kao-sha is more suitable for early planting
than Feng-ten 1. - .

Four furrowing methods, namely: normal-titlage (NT), semitillage (ST), non-
tillage with rice straw coverage {NTRS), and non-tillage with rice straw ash coverage
(NTRA) were designed to identify the best cultural practice in production.

The result showed. that owing to have better germination rate and more unit
plants, ST practice gave higher grain yield than other practices. :

H. Edible Canna . - .- L
1. Yield Trial of Edible Canna Varieties

Yield trial of two edible canna varieties, green leaf and red leaf were planted in
two locations in Taichung area. The result showed that tuber yield seemed signi-
ficantly affected by soil fertility and soil texture. In general, more canna tubers
were produced from fertile soil. 1t caused early maturing and low tuber production
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as |t was grown in sandy soil. Red leaf variety produced more tuber with rich starch
g‘Qﬁtent as compared to green leaf variety.

““Edible canna was significantly influenced by soil texture and organic matt
c_o.r'atent (OM). In general, edible canna produced 12.09%-50.47% more tub:r ?"
??_r_’dv loam with higher OM. However, as compared with green canna, red can ,
pqssgz;ed higher vield potential under water stress condition. Besides'red i
also produced 2.3%-3.4% more starch than green canna {16.3%-17.8%)} ' o

: E}anting and Harvesting Dates on Tuber Yield of Edible Canﬁé :

(Enfee_n and red edible canna cultivars were planted in four growth periods at one-
th5 u:;ear\;al from Dec. 16, 1981. High canna tuber vield was obtained by
ec. 15, . Most canna plants died before Jan. 1, 1983. It can not survive to
oV r_\__:y_mter. Besides, the new shoots producedas it was harvested on Mar. 15, 1983
..:_s:_’_c;rch content of canna was affected by growth period. Higher star.ch c'cmt t
s'qbtained by the shorter growth period and the lowest starch content of n
as obtained on Mar. 15, 1983. e
....Equr_planting dates in combination with four harvest dates in a 15-day interval
erg. de_s:gned to evaluate the effect of planting and harvesting dates on the tub:
Hct:on of edible canna. The result showed that early planting {Dec. 16 1983;
4 Faot help tuber vyield as compared to the late planting on March -16 ’ 1982
wever, late harvest {(March 15, 1983} obtained higher yield in tubers'but t
vgg’r. _starch content than that of early harvest one. It is suggested that cannagc',
r _gc‘:essary to be planted in winter, but harvest before the spring season is necessar\;s

3. :'.Planting Density on Growth and Tuber Yield of Edible Canna

_j.:_ .A.yield trial consisting of six individua! spaces (30, 40, 50, 60, 75, and 90cm)
__.._c_.:_mb-:ned with a row distancz_a of 60 cm was conducted at two ioc':atic;ns Amon
hes;x treatments, 60 x 30 resulted in higher plant height and more t;l!ers ang
.E..:_h::|_gher tuber yield. However, starch content was inversely correlated to tuber yield
__J.fﬂ.l_t_.hc.)ugh dense planting treatment (60x30) produced 24.15% more tuber tha: th .
of thmﬁ planting {60x90), it reduced 2.31% starch as compared with the latter N
ln Sail fertility influenced the tube.r production and starch content of edible canna.
M general, more tubers were obtained from fertile soils and the proper planting




4. Tuber Size and Planting Depth on the Growth and Yield of Edible Canna

An experiment consisting of four tuber sizes (200, 100, 50 and 20 gm} com-
bined with three different planting depths (10, 5 and 0 cm) was conducted at 2
locations. The results showed that the larger the tuber was planted, the higher the
tuber yield was obtained. Since soil moisture was quite different in the 2 locations,
it indicated that deep planting treatment (10cm} induced more tuber to ger
minate under water stress condition. However, there was no significant difference in
starch content among the planting depths.

Big seed-tubers resulted in tall plant and higher tuber yield. Deep planting
delayed the emergency of canna bud so as to decrease the tuber yield. However,
tuber size and planting depth did not have significant effects on the starch content
of edible canna. The better cultural method for edible canna is to select big seed-

tuber and shatlow planting.

5. Studies on the Agronomical Characteristics of Edible Canna Tuber

Two local edible canna cuitivars, i. e. green leaf variety and purple leaf variety
were jnvolved in this experiment to evaluate their differences in tuber characteris-
tics. The results showed that purple leaf variety yielded 1205.4 gm/plant of tuber in
fresh weight which was 133.0% better than that in green leaf variety. The agronomi-
cal characteristics of tuber number, tuber fresh weight, tuber moisture content and
crude starch extraction rate found in purple leaf variety were 20.9/plant, 55.6 gm/
tuber, 66.4% and 22.9%, respectively and those in green leaf variety were 10.0/
plant, 49.9 gm/tu ber,55.7% and 13.5%. However, the better tuber germination rate
(61.8%} and seedling growth rate {0.96 cm/day) found in green leaf variety seemed
to be the reason why the farmers accepted it as a popular cultivar. :

1. Soybean : : : :
1. Root Activity and Photosynthetic Rate on Grain Yield of Soybean

We evaluated the relationship among root activity, photosynthetic rate and yield
of soybeans. Excluding a-NA oxidizing act., P-32 absorption rate, root respiration
rate and succinate dehydrogenase act. were concurrently related with the photo-
synthetic act. of soybean plants. Moreover, soybean cultivars with high grain yield
obtained high shoot growth, while the plants passed the pod-filiing stage, the growth
of plant height stopped earlier before this stage. In poor yield cultivars, plant
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ght _f:ontinuo_usty grew, but the shoot weight stopped growing 5-10 days before
?g-_f_llllng, This sugg-}e.sted that higher root activity in pod-filling stage of soybean
i_.ants could be a sensitive indicator for selecting a high yield variety

Selection Index of Effective Rhizobi __— = o
ium Japonicu i .
Denitrifying Rhizobia ponicum Nitrogen Metabolism of

_'_I'GP-O42. is a}n indigenous effective rhizobia. As compared to ineffective strai

G:P~D42 mal-n-talned 70% {1.17 umole CoHo/plant/hr) of N fixing ability in 50 o
0 1 -SpeCIfic af:tivities of nitrate reductase and nitrite reductase in TGP-042 e
ery a.(.!.ti\.lfi and it produced NoO or Ny gas in anaerobic Durham tube. The av. _;N:re
ound in the rhizosphere of nodulated soybean wés reduced to 1.0 b-14 73' "y
_wdence suggested that TGP-042 is a denitrifier and its effectivene;;s is (,:orz::c:

to its tryptophane/IAA conversion rate in vi
. in vitro. Hereby, the an i
Q42 and combined nitrogen is deleted. ’ fesoniom between

:I_kali Production and Denitrification'Properti'e's of Rhizobium Japon'icum

DaL:;::i to ‘crop rotation system, soybean cultivation in Taiwan is always foliowed
hl.o.dzjég/z! ;’:;e. Based on a five-year study, only 32.6% (8.08/24.80) of effective
ul was measured in 616 localities. Since soil i
u . was immersed for about 6-7
0l i i
;sn_rt:_s.bsfore soybe_an planting, the failed revealed low nodulation and resulted in
g{gge |zfo ia gop@ulatton by 6,309-63,096/gm soil around the V3-R5 developmental
age of soybean rhizosphere. Besides, acidic soi iti
9¢ o s . , soil condition (pH5.6) i
sidual nitrogen content (44.9 isti i o
¢du'faﬁon_ {(44.9ppm) were statistically significant to inhibit the
Mo o ) _
'Jt,-i'ent ::z:ir, a few indigenous isolates kept alkali producing ability in acidic nu-
S, h(ptH4.0). These rhizobia can produce more crude polysaccharide so as
W'hv lDHr-Jn t. EI-I’ lag phase when they were in acidic condition. This was the reason
variation in rhizosphere were usuall it hi
wn v 0.4 unit higher than th
50il: Moreover some isolate i e
O s {30/616) with denitrificati ili i
B sor » _ on ability could still main-
|:.:n_c_ertam N5 fixing ability (CQHQ reduction ability} in 50 ppm NO3-N soil

4. Denitrifying Rhizobium Japoni .
g Rhizobium Japonicum ; .
. Soil Fertility - b on. Soybean-Maize Cropping System and



TGP-042 is an indigenous nodule bacteria (Rhizobium japonicumy), which was
isolated from Kao-Ping area of the southern Taiwan. The objectives of this study is
aimed to evaluate the influences of soybean inoculation and ammonia fetilization on
soybean-maize cropping systerh. Results are summarized as follows:

More nitrogenase activity (2.64 umole 02H2 v plant/ hr } was detected in
Taichung 4 soybean nodules. On the basis of seedling growth and chlorophyli
content, the difference was insignificant between nodulation treatment and 20 kg/ha-
basal N application one. According to the previous report, TGP-042 was a denitrify-
ing bacteria, therefore, it maintained 82.29% of nitrogenase activity when 20 kg/ha
basal N was applied. L

TGP-042 supplied 13.8 mg per plant of biological fixed nitrogen (BFN). How-
ever, this unit plant'BFN reduced to 2-2.0 mg in proportion to the increase of 20-60
kg/ha ammonia fertilizer; and 22.3-35.0 mg N per plant due to ammonia fertilization
(AF) was also in parallel to the increase of ammonia application rate. This suggested
that more AF stayed in shoot 10 induce higher vegetative growth; otherwise, more
BFN in nodulated plant might be translocated to the pods. '

Soil factors varied at soybean harvest, i.e. soil pH was 0.45 unit higher, organic

" matter was 0.52% lower, PoOg was 24.5 kg/ha lower and KO was 5.9 kg/ha higher.
Soil total nitrogen in nodulated plots significantly increased for 0.02-0.06% which
was consistent with 2.03-4.12 ppm of soil available nitrogen increase. The growth
effect of _residual nitrogen due to previous soybean crop was the same as suppling
with 20 kg basal N to 20-day maize seedlings.

Based on the soil available nitrogen variation during soybean-maize cropping
system, maize may absorb  13.2—33.4 kg/ha of residual nitrogen.  Treatment of
inoculation with TGP-042 ‘and 20 kg/ha basal N was rather out-standing which
remained 33.4 kg/ha N and yielded 3.23 ton/ha of maize grain.

Hence, the cropping system in central Taiwan may be suggested as riC’e-sovbeari—
maize. Besides, inoculation with denitrifying effective rhizobia and supplying 20
kg/ha basal N for soybean planting is necessary.

& Root Activity and Photosynthesis on Grain Yield of Soybeans

This expefiment ‘was conducted to evaluate the relationships arhong‘ root ac-
tivity, photosynthetic activity and yield of soybeans. Except a-NA oxidizing
activity, P-32 absorption rate, root respiration rate and succinate dehydrogenase
activity were concurrently related with the photosynthetic activity of soybean
plants. Moreover, soybean cultivars with high grain yield gave high shoot-growth
while plants were pod-filling and the growth of plant height stopped before this
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__s'_t'agg._ 1n_ the low grain yield cultivars, plant height continuously increased, while
oot weight stopped b-10 days before pod-filling. It is suggested that the high root
actl_wty of soybean in pod-filling could be a reliable index for grain vield selection

Labor-saving Cultivation in Sorghum, Soybean and Corn Production

The objectives of this experiment were to find out a good cultivation practic
for saving labor in sorghum, soybean and corn. )
The results showed that vield and net profit of both sorghum and corn could be
qased significantly by means of irrigation and fertilization during growth stages
owever, as far as the net profit and labor cost were concerned, the cultural ?a .
:ng;__:jngluding non-tillage, irrigation and fertilization in sorghum" non-tillage E::" "
n, fertilization and pest control in corn were the best. The s:tudies ongs:) blga-

yation during summer crop showed that non-tillage with fertilization butv 'eahn
yyggd and pest control may save the labor cost, A

f[doding Resistance of Tainung 351 Corn

A new high yield corn variety, Tainung 351 was released recently to provide a
u__??ltute crop for paddy rice. Evaluation was made to study thé flooding resist o
.s._l._zty of this variety. As compared to local varieties, Tainan 5 Tainai 11IS ancj
Iglnin 16, Tainung 351 germinated well in a wide soil moistur:a range betwann
_._ﬁ;iﬁdtogjgf% of .ma>f:mum holding capacity (MHC) and those local varieties only
owed ¢ germination at 72.7% MHC., Taichung 351 also got 45.0% higher
germination rate than others after a 2-day flooding treatment. 1t was found that
(:I.a.02 seed-coating could not improve the low germination caused by flooding )
.: a_-if_fHowever, 0302 coa_ted seeds reduced microorganism infection by 41.3%. While
i del"ent ages of seedlings were under a 5-day flooding treatment; 10-days-old
Z_Zi ||Sgs were‘ rruore sensitive to water logging than the others. Flooding treatment
sed the wilting of lower leaves and yellowing. In conclusion, Tainung 351 has

" been i
e .proved to- be more resistant to water logging and was suitable as a substitute
_cropin paddy field than local varieties.

o Cropping Pattern [mprovement for Rice Substitution Crops in Paddy Field




In order to find out an optimum rotation system for growing upland crops in
paddy field, some experiments were designed to study the efficiency of six substitu-
tion crops for the 1st rice crop season and eight crops for the 7nd season on their
yield and net profit.

The results indicated that job’s tears was the best substitution crop for the 1st
crop in paddy field due to its highest net profit, then followed by corn and sorghum.
For the 2nd crop, the better substitution crops were soybean, corn and peanut. All
of them gave higher net profit than rice. Therefore, in order to achieve the objective
of reducing rice production and to obtain high net profit, the suggested crop rotation

systemns are. rice-soybean-wheat, rice-green manure-corn, rice-peanut-fallowing, and

rice-sorghum-wheat.

4. Studies on the Crop

ping Pattern Changes in Low-Yield Paddy for Dryland Food
Crops : :

To evaluate the possibility for changing the cropping system in lower yield area

of rice, experiments were conducted in Tachia and Sensi, during the 1984 crop

seasons.
The result showed that sorghum and corn are the ideal crops as a substitute for

the first crop of ricein Tachia. The pattern of sorghum-sorghum (ratoon)-corn may

be the best cropping system to replace rice production in this area. However, the

crops used in this experiment can not replace rice crop in Sensi.
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HORTICULTURAL CROPS

Vegetable breeding work on pea, Chinese cabbages, cabbages and other
ggigs are emphasized. The pea varieties Taichung 9, Taichung {sel) 1 (fo e
_fj_rier King, Perfection (for green pea use), Black Eye and Melting Sugar (:‘ pea uee)
q_se-)..are now extensively cultured by the farmers. The recently develoorcjpmth
r:ety Taichung 11, characterized by its bright green color, sweetness anile or
gg.'quality, is currently the most popular variety in Taiwar’n ' render
T_he m!JskmeIon variety Taichung 1 developed by this station has excell
_t:n.n_g_quallty and good skin appearance and is suitable for greenhouse c:uitur::ce "
| Th:g..pro’Fected culture methods, including water cul:cure, plastic-tent C;J!t
C-.___ _.for va_rlous vegetables are now being studied to produce pesticide-free v:re'
lplgf_. Itis expected that the protected way of vegetable production wil 9_16'
ticed to the growers in the very near future. Wil bem
:_.:-F"r"_u.it tﬁee researqhes are directed to develop the technique; of regulati h
:_v_\q_e;flﬂg time so that the fruit trees can be harvested 2-3 times a yea?’ ng't ¥
.':ques, such as the application of growth regulator cyanamide and ;:ieforla'c“'cal
ac_tiggs, have been developed on grape vine and three harvests a vyear i o
ss;:b_le.' for grape production in Taiwan. Another example is the t:pi;'a;:inzoc‘:;
L :::: zacla:c? . :e:;r::sti;ijngsga; ,:::; t\(/) reg:!ate the flowering time of the latter.
car : - ear to meet the market demands. Other
fges under study with regard to the similar nature are tropical
plur .and other fruit trees with certain degree of success. Basi ;:1 a' mar'!go' et
rela"ggd to the regulation of harvesting time, such ‘ e s
_r_lf.;a.nd development following plant hormone tr::tt;Z::azseZfe:LOY:eL-bUd Torma'
_p:. qf electron microscopic and biochemical anaylses ’ o rekenwith e

- Vegetable Crops
New Pea Variety-Taichung No. 11

Tai i : ' ‘
_a_i_stricfh;:j;gc:z;r:: ;:: a new edible godded pea cultivar developed in Taichung
Mé[tih ‘ provement Station by crossing Odome (female parent} to
e Thg ugar {male parent}. |t was named and released in 1980
or f; i :L?:;?W?-ﬁt:?fm 160 cm II:! height, having large leaves with lemon-green
issthe, vs o o:w:r, rrxore vigorous and quite resistant to drought and hot
B for o e vlu;:d Talc_hung No. 9. It first sets on the 17th node, about 57
ichung No. g g .er wmter_catch crop condition, or 10 days earlier than
g 0. 9. The vield of Taichung No. 11 was 58% higher than Taich
“-in_ the local yield trials. Edible pods are 8.76 x 1.52 cm brightalgrel;r;g




48

straight, thick-walled, blunt ended, borne singly, sweet, tender, excellent in guality,
and adapted for fresh market and quick freezing.

2. Pea Breeding

This breeding program was subjected to develop new edible podded pea cul-
tivars with resistance to powdery mildew and to select new cultivars of snap pea.

From the progenies of (Taichung No. 11 x Manoa Sugar)and {Snap Sugar X
Knight), 8 podded pea lines and 3 lines of snap pea were selected respectively, and

will be used as experimental materials in next crop season.

3. Breeding of Rﬁst-Resistant Kidney Bean Varieties
The purpose of this breeding program is to develop new kidney bean varieties

for being resistant to rust by the backcross method. :
This breeding program was started in 1978 by using “Black-seeded Creas-

back’’ as recurrent parent and 715R-65-BK’" as donor parent. After backrossing

two or three times, the breeding material is handled by the pedigree method.
According to the result of preliminary test in 1984, 72-7-11 and 72-7-1 2 were

considered as promising lines. They all possessed. high degree of resistance to rust

and other good characteristics.

4. Variety Trials in Cabbage

Regional tests of thirty-seven cabbage cultivars of domestic and foreign resources
were performed. The results showed that Tzao-chiou cabbage, Know-you 691,
Know-you 692, Shyr-Jiau 8312 and Shiah-chiou cabbage are early and can be
harvested in 55-60 days from transplanting. Occuring incidence of black rot disease
was found to be lesser in YR50, Shyr-Jiau 8212, Shyr-Jiau 8213, and YR Jiin-chiou

cultivars.

5. Regionél Trial of Baby Carrot

The growing period of baby carrot is about 70-80 days. It is suitable as a inter-

relaying crop between the first and the second crop. Result of spacing trial showed
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th_?‘? .fche spacing of 10x5 (cm) had the best yield of 3,975 kg/10a.

Purification of Chinese Leek

After 2 years observation, 18 promising lines were selected from 300 collected
:.e_.s_ of Chinese leek Cv. “’Nan-Hua”. The average plant height of the 18 lines was
36.4 cm and the number of branches per plant was 4.5,

_'_iuriﬁcation of Water Chestnut

Th|s experiment was conducted to purify and evaluate the 8.c'ollected varieties
ater chestnut.

Among the 8 varieties, Homei B had the largest tu ber size. The average size was
x2.05 (em). The next were Thailand and Fuchou varieties. |
___hg.average tuber weight of 8 varieties was 11.2g, among them Homei B had the
s __tpber weight {13g), the next were Fuchou (12.4g) and Tailand (12.1g).

per 104, but the diameter and weight of water shoot young stem are de-
ased, s_g_ the yield just increased about 15% per 10a only. The cultural method is
nczq_nYenient in field management, therefore it is necessary to be imp roved,

CCC treatment retarded the elongation of leaf sheath. The plant treated with
.C. reduced about 11.6% in length as compared with that of non-treated. The

""?;?r.me of tiller number and yield between C.C.C. treatment and control are not
nificant.

9. "Cultural Practice of Honewort

Ho.ne\-:vort is a new kind of vegetables in Taiwan, the way of its cooking and taste

_gfe similar to celery. The growing period is about 90 days.

The resu_l_t of fertilizer experiment showed that the rate of N-Pp05-K90 at

2255050 kg/ha had higher yield {(green plant)of 2,958 kg/10a among the 52 treat-

ments.
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Among the 4 treatments of Gibberellin spraying, the concentration of 50ppm
had the best effects on stem elongation and yield performance (3,540kg/10a) from
the economic viewpoint. _ _

Seed production test showed that the best time for seed harvesting was 90 days
after flowering, which had the higher seed yield {1489/ 10m2) and the best germina-
tion rate (80%) among the 4 treatments.

10, Etfect of Herbicides on the Weed and Radish Growth

geven herbicides, A-820, diphenamide, oxyfluorfen, alachlor, linuron, p:rbpazine
and pendimethalin were applied in radish field to test the efficiency of controlling
annual weeds. The results indicated that radish was seriously injured by linuron and
propazine. A-820, diphenamide, pendimethalin caused no crop injury and radish
yield was similar or even better than the hand weeding plot. Alachlor at the rate of
1.72kg ai/ha showed slight injury to radish. Oxyfluorfen applied preemergence at
0.24 or 0.35 kg ai/ha were effective against annual weed, but showed 19% and 35%
injury rates respectively. "Among the seven herbicides, oxyfluorfen, linuron and
propazine controlled most annual weeds effectively. The uncontrolled weed growth
caused the highest reduction in radish yield (80%). Stomp and A-820 were the most
suitable herbicides for the annual weed control in radish field.

11. Growth Characters of Carrot (Daucus carota)

Six characters in three types of carrot varieties are investigated for studying their
growth behavior. Resultsare summarized as follows: '

(1) Growth curve of leaf number, leaf length and root lengtﬁ were stable, The
leaf weight and root weight were increasing rapidly from the 8th weeks, and the root
size was increasing rapidly from the 6th weeks after sowing. '

(2) The small type variety of carrot showed high growth efficiency of root at
10th to 12th weeks, and the middle and large type varieties of carrot showed at 12th

to 14th weeks after sowing.

12. Genetic Behavior and Breeding of Sweet Pepper _

Fifteen characters were investigated to study their genetic behavior in the
parents, Fq and Foy generation of a diallel cross {not include the reciprocal cross)
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Avolving four Capsicum annuum varieties.

.:l‘:)ata :‘vere used to estimate the phenotypic and genotypic correlations amon
a_r_l_?us c aracte_rs and path coefficient among the yield and vyield ;
ults are summarized as follows: ! Fomponents
(1) in gt:zne.ra?l, genatypic correlation was found to be higher than phenotypic
Ii .\.Nas significantly correfated with the number of fruit, fruit width aﬁd fIr;s!f;
32;,::3 wasI correlated negatively with days to first flower and fruit maturity
. ath analysis showed that yield was mai i .
ainly depending on the numb
ght of the fruits. The fruit number h i i
f ad an appreciable direct and indi
- . - irect eff
yig_ld and influenced the yield through fruit weight and fruit length o

3;.-A§aptatnon and Variety Improvement of Fresh Sovbean Production in Taiwan

varieti

ﬁ’a| : eastieshof fresh s?ybean from AVRDC were taken as materials for this

b_h_om , W gil'e the variety Tzuzunoku was the check. The results indicated that

periodism sensitive and medium iodi

photoperiodism sensitive ieti

uitable for the spring cro i PN
_ p. The high productivities of

o _ of autumn crop may be

ted f;orn the high temperature and short day in the autumn that dwarfed the

s-and |

..é.n_:d ncreased the bre-mch numbers. So far as the cultivation and market

n are concerned the variety Tzuzunoku still stands the best.

4‘ " L " - - )
_Ufe of Non-woven Material in VYellow Leek and Cauliflower Production

' this. i
: experiment, we evaluated the effects of non-woven material on the

v of yellow leek and cauliflower. The results indicated that covered with

ve non- ; .

o :_._.h_c:;h“";?;’::t:gitel’lal could not improve the quality of yellow leek due largely
90%) and _Sparencv and water-retaining ability. High rotting percentage
ol nd more greenish of yellow leek were obtained from the plots .g
native non-woven material than that of imported material covered with

In cauli
'nati\.}'é:"n::\hxower' the color of curds turned slightly yellowish when covered with
oven material, and lodgging of plants as well as the rotted curds were

5 Im os
i provement of Common Bean Varieties for Rust Resistance
i ) Development of rust resistant commeon bean lines



The objective of this study is to develop new rust-resistant bean varieties for

stablizing the bean production in Taiwan.
This work was initiated in 1877 to
parental lines. Original cross between Biack Creas
55-BK (donor parent) was made in the fall of 1978. After two
alection and line yield trials.
had high level of rust resistance. The former also
gave long pods of good

make a screening for the rust-resistant
hack (recurrent parent) and 15R-
or three backcrosses,

the progenies were subjected to.s Preliminary result

showed that 72-T-11 and 72-T-12
showed high yield and low first-poded node and the latter

appearance.

16. Improvemg!nt of Common Bean Varieties for Rust Resistance
(11) A comparison test for the newly bred rust resistant lines

cted in two different crop seasons for the newly
11, 12, and 15 obtained from a back-
nt parent cv. Black Creasback.

A comparison test was condu
bred lines of common bean, Taichung 1, 2,
cross breeding. The check variety was the recurre
The results are summarized as follows:

1. All the tested lines performed the same or
terms of days to first harvest, 1ast harvest, pod shape, and pod color. Line
Taichung 11, yielded the highest in both crop seasons, being 26.7% and
392.6% higher than that of the check. Line Taichung 12 vielded slightly
higher than its recurrent parent, also with its long, round and straight pods,
showing a good marketing potential.

2. All the tested lines had less rust infection than th

In the spring crop, the infection rate of Taichung 11 and
that is much lower than the 19.5% of the check. The
for the fall crop were 10.3%, 5% and 87.8% respectively
ust resistance of the twolines Taichung 11 and Taichung

better than the check variety in

e control variety in both

crop seasons.
Taichung 12 was 1%
corresponding values
indicating the good r
12,

17. The Effects of Covering Facilities on the Production of Vegetables -

This study was conducted to compare the effects of covering facilities on the
production of vegtables. The growth of the edible herbs and radish root was
promoted and the yield were increased under covering facilities. But the heading of
the head vegetables, such as cabbage and Chinese cabbage; and the flowering of
edible flowers, such as broccoli, were delayed, and their yields were also reduced,
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q’iihereas the growth of lettuce was not affected.

h Tr'fe covering facilities provided a special effect in éliminating rain injury, but
t__:re is n_o ab§o|ute effect on the control of insects and diseases. Disease su;:h as
t-rot, is easily found under facility environment, whereas those easily in’duced by

r_a;.nfall were well-controlled. Isolation with nylon net can not prevent the injury of
_;samond—back moth and turnip fiea beetle. Y

“Fruit Crops

;_'.‘Effect of Calcium Cyanamide and \
' Merit ; . ,
~Grapevine on the Rest Breaking of ‘Kyoho

Ex * L) -

. Ose:;]men;t '.m.ra;I carried out by applying a ieaching solution of calcium cyana

de: e Merit No. 1 solution on the restin i -

e g buds in autumn and wi

aly. The effect of the treatmen i e

t of calcium cyanamide on th i

. ect e rest breakin

. was

. :I__ab;e.d Butdit u;creased the percentage of budbreak, promoted more budbregak of
uds and reduced the tendency of api i

pical dominance considerabl

ting buds were treated either wi i o when he

with the mixed solution of i j

estt ' calcium cyanamid

- e and

ler |t or dseggl;ately. It is concluded that the mixed solution of 20% calcium cyana
an i i -
| % Merit was much more effective than the ethylene chlorohydrin

.Effect of Cycocel on the Enhancement of Fruit Setting in Grape

The inhibiti h

e i |;t|0n of the shoot growth before blooming was an effective treatment
nhancing fruit setting, and various concentrati
, trations of Cycocel do thi 3
fiher t _ o this well. The
gher the concentration of Cycocel was used the more the grape berries were settled

.Pfs.hcation of Alzodef on the Termination of Dormancy in Grapevine Bud

(1) In Vitro Cutting Test

- o - -
hyd:ﬁ AIZQdef- application was effective and comparable to ethylene chloro-
_. in application in inducing budbreak of Kyoho grapevine cuttings. 2.5%
. - 0

‘Alzodef or DNOG applicati ;
! pplication al
effective. 1 also induced budbreak to some degree but not as



(1) Field Test
Application of Alzodef was effective an

d comparable to that of ethylene chloro-

hydrin in inducing budbreak of field Kyoho and Golden Muscat grapevines. During
January 1983, budbreak started 21 days after 9.5% Alzodef spray. The optimum

rates of Alzodef applied before and after mid-February were 4% and 2.5%, respec-

tively.

4. Re-utilization of Shoots of Shinseiki Pear Grafted on Hengshan Pear

bending the shoot and spraying with Alar effectively inhibited the

{1} Topping,
elopment of flower buds of Shinseiki

growth of the shoot and induced the dev
pear that grafted on Hengshan pear.
(11) Smearing with 166666.6ppm
flower bud, cut surface, scar branch
induced budbreak and fruiting of flower bud.
(111} A fruit thinning method to get better yield and
per fluorescence and a total of 4 fruits per shoot.

ethylene chlorchydrin on the differentiated
or terminal bud during August to November

quality is to retain 14 fruits

5. Flower Bud Differehtiation and .Forcing,of'Budbreak of Pear

‘Two years of observation of the tissue sections indicated that the flower bud
differentiation of Shinseiki pear started from early July and completed in mid-
August. As for Hengshan pear, initiation started from early June and completed in
August. Many chemicals were applied to induce bud burst of the shoots, the resuit
indicated that calcium cyanamide,*cyanamide and thiourea were effective. A more
intensive study on the screening of the chemical is still carring on.

6. Non-woven Material Bagging in Top-grafted Pear Production

Three kinds of bag made of non-woven material as well as the paper bag com-
monly used in pear production were taken as bagging material in this experiment.
water after the rain, worse epidermal color and

d than that of paper bags bag-
seiki pear also occured when

As the non-woven bags retained
more rotted fruits were obtained during harvest perio

ging. Higher percentage of physiological spots on Shin
non-woven bags were used. For the application of this new material in pear bagging,

further study in improving the quality of non-woven material should be taken into

consideration.

B5

. Inhibition of Lateral Buds of Loguat
_. MH-BO sprayed on ithe loquat plant effectively inhibited the growth of lateral
d;;, whereas the practical concentration is to be reconfirmed. MH-30 is a mobile

o ¥ t es d d i i

_Non-woven Material Bagging in Loguat Production

“In this experiment, we compared the effects of non-woven material bagging and

aper bag bagging in loquat production. The result showed that two kinds of

. bags used were better than the non-woven material in the improvement of fru"‘c) ai?r
"r and the increasing of sugar content. There was no difference in lb " o
|t-.§nd single fruit weight between bagging materials. nemeer of

orcing Culture of Mango

hls study was to find a method to promote flower initiation and bud burst of
ngo The results indicated that ethrel can effectively inhibit the new :1 :
.. wth, therefore enhanced the flower initiation. Subsequent application of s't;m
a.lcmrt_j cyanamide or acetylene water could promoted the bud burst. But iil t?lj
._g_.:_n_s Ef problem to be dissolved, i.e., a parthenocarpy or abnorma.l small fs I'
ays gained due to the low temperature in the winter. "

Forcing Culture of Peach and Plum

stUdn fl_‘am;an, -peach_ and plurr.n are usually harvested from April to May yearly. This

- \t/!{was _eahng with a forcing culture method to advance the harvest for 3 to 4
Zii_sfearl:]er than the usual. In Auglfst, defoliation with C.C.C. or B-9 inhibited
ot growth and promoted flower bud initiation. Then, sprayed with cyanamide or

ethrel to induce bud bur [
st and blooming. 7 i i
. ..a.ry i a he fruits were then harvested in Feb-

C_ultivation of Strawberry
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(1) A variety ‘Harunoka’ was selected for cultivation in Taiwan. It has a low

chilling requirement, big fruit size, high sugar content, and desirable taste, Wl.th a

yield of 20,000 to 28,000 kg per 10 a.
{(2) A plastic film with outside silver white and inner black color was used as

covering material. |t increased the light intensity by reflecting the sunlight, kept the
‘sarth temperature, inhibited the growth of weeds, decreased diseases, and protected

the fruits from rotting.
(3} In the herbicide screening, Lasso, Enide, and Dual were selected.
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PLANT PROTECTION

«. Both basic and applied research on the epidemiology of insects and diseases are
studied. Life cycles of various insects such as rice brown planthopper, vegetable
cutworms, insects of grapevine, etc. are extensively studied. The controlling meas-
i}res by the application of insecticides and sex pheromones are also the major sub-
j_écts of concern. In order to enforce an effective insect and disease control, a
s_\';stem for ““forecasting insect and disease epidemics” is adopted and is operated
sed on the field observation and the analysis of meteorological data.

To ensure the safety of vegetables on the market, the vegetables are randomly
sampled and analyzed for the amount of insecticide residues by both chemical and
biological assays.

':sect Pest and Their Control

Rice Insects

Brown Planthopper (Nilaparvata lugens)
Life History of Brown Planthopper

This insect has 10 generations annually and lived over-winter as egg, nymph and
adult but the population density of the insects in overwinter is very low.

It completed a generation about 21-58 days. Egg, and nymph stages lasted 6 to
1, and 15 to 36 days respectively. The egg mass was laid into the leaf sheath and was
ranged into one straight row. The number of eggs contained in an egg-mass is
ut 8.8 in average, but may deposite as many as 30-176 eqgs.

There were two types of brown planthopper; the short winged occurred during
_e_":p_lenty of normal diets and was unsuitable for flying, but their capacity of
osition was larger than the long winged. The optimum temperature for the
development of the insect was 25-28°C; temperature below 8°C or above 35°C was
suitable for the development of the insects.

Depending on the variation of accumulative average temperature in- over winter
one can forecast the prevailing of the brown planthoppers. If the accumulative
?.r?ge temperature of over-winter is higher than 21009C and then the outbreak of
ese insect pests may be forecasted in the next year.

Economic Methods for Brown Planthopper Control

_;;Di_fferent pesticidal formulations and application methods were tested in the
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field to select the most effective and economical control measure for the control of

the brown planthopper on rice. Results showed that two applications of insecticidal
dust, one at midbooting and the other at the uniform heading stage, gave the most
profitable result. The application of a granule at mid-booting and a dust at the
uniform heading stage also showed a high profit. Carbofuran G 3% when used under
shallow water condition, gave a better result in terms of its efficacy and profit.
However, application of granule before transplanting of rice seedlings would do
nothing to either pest population or rice yield. And spraying usually gave lower

profit.

3. Tank-Mixed Insecticides for Brown Planthopper Control

For the brown planthopper control on rice, preliminary results showed the
formula consisting of MIPC at 1/3 recommended rate + ethyl parathion at 1/3
recommended rate + kerosene was more effective than that of MIPC at 1/2 re-
commended rate + ethyl parathion at 1/2 recommended rate. The former formula
was similarly or more effective than each respective insecticide alone at conventional
recommended rate, In the 1979 experiment, MIPC at recommended rate + kerosene
was found to be the most economic and effective mixture, while MIPC at 1/2
recommended rate + Furadan at 1/2 recommended rate was as effective as Furadan
alone at full recommended rate. Both of these mixtures, therefore, can be recommend-
ed to the farmers. in addition, MIPC at 1/2 recommended rate + carbaryl at re-
commended rate and MIPC at recommended rate + sun spray 7E oil were also
satisfactory, and provided alternative formulae for tank-mixing when necessary.

4. Different Application Method for Brown Planthopper Control

Among the insecticides tested, dust formulated insecticides had fast knockdown
effects than the liquid ones and caused higher mortality of the brown planthopper
(BPH) as well. No distinct differences were observed between the effect of dust on
BPH control by using hand-operated blower duster and powered duster. On the
other hand, among liquid sprays, insecticide sprayed on the stems either by using
hand-operated knapsack sprayer or mobile-type high-pressure mistsprayer with

_ muitiple-hand nozzies had 6.8 to 40% more effect for BPH controi than those
sprayed on leafcanopy. Differences in contact insecticides generally were greater
than those systemic ones. Conventiona! application with a motorized mist blower
machine generally had poor effect on BPH control. However, 10 to 32% more
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.._ef-fect than foliar sprays on the canopy was obtained when the machine was equiped
;'_\n.nth a curve blow-tube and fanshaped cover or with duck-mouthshaped cove q_”'p:

P of blow-tube to spray on the stems of rice. In term of work efficienc c: . tde
_,_;iuster and mobile-type high pressure mistsprayer needed least applicat\ilt;!:) t‘_""efe -
over the crop and followed by motorized mist blower machine and hand- e
lower duster and hand-operated-knapsack sprayer. operated

Lower Dosage for Brown Planthopper and Green Rice Leafhopper Contro!

: The field tests were conducted during 1977 and 1978. Comparisons wer d
or each chemical between efficacy of presently recommended dosage (PRD) 913”33 oi
ORDzal?d 1./2 of PRD. Tainan 5 rice variety was used in all tests. The p’!ot was
.‘_m . in size and was arranged in randomized complete block design with 4
!_lcatlon. Chemicals were applied by a knap-sack sprayer at 1200 I/ha "
The .dosage currently recommended for the brown planthopper (-BPH) controf i
..6 kg ai/ha for 40% Hokbal E. C., 50% Unden W. P., 40.64% Furadan F. and 75‘IVs
rthene sp. and 0.3 kg ai/ha for 20% MIPC E. C. Among the comparisc;ns d °
nly 40% Hokbal E. C. and 40.64% Furadan F. showed non-significant differ:a .
.:fjen both were used at 0.6 and 0.4kg ai/ha. Hence, we recommended th tenf:e
osage of these two chemicals can be reduced from presently rec .
» 0.4 kg ai/ha for the BPH control. v rocommended dosege
.. ~ In case of the rice green leathopper control, the dosage currently recommended
is 0.6 kg ai/ha for 40% kilval S., 76% Orthene S. P. and 50% Tamaron L Cen ed
0.33 kg ai/ha for Azodrin S. Results showed that the dosage of Azodrin‘ an.c'i a'pa-

ma ‘ i
" ron can be reduced to 0.25 and 0.4 kg ai/ha, respectively, for the green rice
leathopper control while its population is tow.

- Control Timing of Planthopper and Leafhopper

The optimal frequency and best timing for chemical control of plantho

'E__lt_.eafh_oppers (mainly Laodelphax striatellus, Sogatella furcifera and Nepllz':ers a’fd
cmct!ceps) Yvere studied in the first rice crop of 1978 to 1980. Single apppl‘i[z[ae:iz)r:
_t,;:s aait;eolrn;rasltbootmg, heading and' doughy grain stage as well as 2 and 3 applica-
at the et Waa;ges were cfo-mpared in jcerms of the net profit gained. The control
Q',-ain o Howevmon:‘ CI’IFICEﬂ than elthejr at the initial booting or the doughy
ﬁ']ade i 3. ows e.r, the hl_ghest net profit was gained when 3 applications were
_ utive stages. When 2 applications were planned, both at the
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heading and the doughy grain stage would give better result. We would like to

recommend that in the first cropping season when the hopper number reached 5
per net sweep at the initial heading (ca. 55-60 days after transplanting) a chemical
application should be initiated. Another application during late booting to heading
stage was indispensable. Whenever the hopper number reached 10-20 per net sweep
at the milking to doughy grain stage one more spray was recommended.

7. Technique and Effectiveness of Ultra-tow-volume Application

Viscosities of eight ULV grade pesticides, i. €, 95%Sumithion, 96% Malathion,
05% Ambithion, 93% Elsan, 60% Azodrin, 50% Hinosan, 60% Lebaycidand 3%
Kasumin, were examined. Preparations containing more than 90% active ingredient
in a liquid form were found four times more viscous than those containing 50-60%
active ingredient. The viscosity of a chemical was inversely related to temperature.
The flow-rate of a liquid preparation, emitting from a motorized mistblower with an
orifice restrictor installed in between the nozzle and spray-gun, was also inversely
related to its viscosity. By the ULV ground spray application method described, an
effective range of 7-8 meters and a droplet spectrum of 40-90 microns were achieved
when the spray gun was held horizontally or pointed upward at 10 degrees. 1f an
operator carrying a mistblower advances at a pace of 26-50 meters per minute during
spraying, tests showed that he would be able to cover one hectare in about 25-35

minutes.

8. Resistance of Brown Planthopper to Commonly Used Insectides:

Among the nine areas surveyed, brown planthoppers of Huatang strain was
found resistant to MIPC, MTMC, Hokbal and Azodrin. Puyen, Taichung and Tachia
strains were resistant to MTMC. The brown planthoppers of Puyen and Taichung
strains were shown to be highly tolerant to MIPC and Azodrin, respectively. There
is a conspicuous correlation among the resistance levels of these commonly used
insecticides occurred in the field populations of brown planthoppers in central
Taiwan, they may have the multiresistance to these insecticides.

Vertical polyacrylamide slab gel electrophoresis was used in the study of the
esterases activity of the strains collected from various locations. There was positive
correlation between the esterases activity and the resistance level of brown plant-
hoppers to these insecticides. The esterases activity is considered to be an important
factor.in the appearance of the resistances.
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9. Qurrent Status of Brown Planthopper (Nilaparvata lugens $tal) Resistance to
Four Commoniy Used Insecticides in Central Taiwan

Intensi\'fe application of insecticides has produced instances of brown plant
hoppe.r.reStstance to these four insecticides. As large quantity and wide Ix(inndan f
insecticides were used for rice insect pest control, results obtained so far indi stc'd
that relatively even population of brown planthopper has developed resista o to
great variety of chemicals. By using the dosage-mortality line or some port?:r‘: :f) i?t
such as LDgq, LDgq and the slope etc., we had been able to establish a quantitative
measure by which a change in susceptibility to the test chemicals were determined
The brown planthopper were collected from rice paddies in central Taiwan. High -
LDy value for each strain than those susceptible data in 1981 was shown ‘Algez:
jater as the results obtained in 1982, however, a general trend of higher ;'esis‘:a t
.ievel than those data reported in 1981 was found, indicating that brown plannt-
_hoppe.r can survive well under heavy selection pressure of insecticides. The occurrence
of resnste_mce in rice brown planthopper population as collected in 1982 were found in
isubstantlal increase in (_:omparison with data obtained in 1981, especiaily Huatan
_Pu.yen, Hsensi and Chutang strain to Isoprocarb, Tali and Chutang to MTMC, T ‘
:'_'shlh and Tali to Hokbal, Tungshih and Hsensi to Monocrotophos Accor'dinunf;)
_f:r_essstance factor, Tachia to lsoprocarb and Hokbal has the trend. of redu t('é]
:.Huatan to MTMC, Tachia, Puyen, Chutang, and Yuchu to Monocrotophos ha::.- '0:’
‘same phenomenon and the other strains have the trend of increase, "

;::.b'. Green Rice Leathopper (Nephotettix cincticeps)-
1. Life History of Green Rice Leafhopper

- The average life cycle of this insect is usually completed in about 70 to 80 days
im .sum.m.er months and about 120 to 130 days in winter months. In general, the r:;-
-Oviposition period averaged 6 to 7 days in summer months, 10 to 12 days i:n th pf i
;;-f'mc_l an average of 16 to 18 days in winter months. Eggs wer; laid as a mass und i :

.!I'ISIde cortex of the rice leaf sheath, but in less frequent cases, females depo 'tec: e
‘egg masses half exposured outside the leaf sheath, Usuall\; a insect de:sichest:

many as 22-314 eggs. Egg, nymph and adult sta
1 ’ ’ ges lasted 5 to
_to 30 days respectively. 15,14 10 32, and 27
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2. Resistance of Green Rice Leafhopper to Commonly Used Insecticides |

Among the areas surveyed, green rice leafhopper of PY st‘rain wa? founc% resistan';

1o monocrotophos, TC strain was also resistant to malathion, while strain Hs wa
i nt to monocrotophes.

hlgh':"\ll'letzo'g?’:n rice leafhopper strains from PY was found to be h.ighly tolerant tc]::
vamidothion and carbaryl. The small correlation among the resnrr,tance levels c_>
these commonly used insecticides in the field populations of green rice Ie.afhop-pfer in
central Taiwan implies that they may have muitiresistance ‘t(-) these msectu;nd:s.

Vertical polyacrylamide slab gel electrophoresis was used in the study © -t' e
esterase activity of the strains collected from various locations. There was ?:Josmve
correlation between the esterase activity and the resistanc-e level of green_ rice leaf-
hopper to these insecticides. The esterase activity is considered to be an important
factor in the appearance of resistance.

c. Rice Stem Borer (Chilo suppresalis)
1. Life History of Rice Stem Borer

The rice stem borers multiply 5 generations annuall\{. _The length of each genera-
tion ‘was influenced by the variation of the climatic conditions,

The first crop damaged by the insects was more severe than the _%econd one,

The rice stem borers overwintered in the larvae stage in rice residues. The
overwintering larvae survived until the spring of the next year, and then transformed
Longevity of adult estimated around 2 to 7 days. And
Egg, larval, pupal stages lasted 4 to 15,42 to

into pupae, and moth.
deposited as many as 80 o 143 eggys.
118, and 3 to 16 days respectively.

. Lo S . o

d. Rice Leaf Folder (Chaphalocrocis medina ‘ =

1. Life History of Rice Leaf Folder and Varietal Resistance of Rice Plants to the
Insect

Rice leaf folder completed 8 generations at Taichung area. |t took about 96
days and 30 days to complete one generation in the winter and sur_nmer sea:‘:;()‘lns:t
respectively. The larva molted 4 times and the developmental durations of the s
and the 5th stages were usually longer than other stages. The number of eggs laid
varied from generation to generation. One single female moth could produce 19-70
.eggs in average under screenhouse conditions, while more eggs could be produced by
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the moth collected from the field. [t appeared to have 8 peaks of moths annuaily.
The first major peak (the third generation) appeared in June and the second major
peak (the sixth generation) appeared in November. The larvae of these two genera-
tions were, mainly responsible for the damages done on the 1st and 2nd crops of the
rice plants, respectively. At the end of second crop, the larvae or moths of 7th
generation migrated to the adjointing rice fields and continued to multiply for one
more generation on the weeds or regrowing ratoon rice during the winter season.
Some moths of the 7th generation which developed with a slower pace could appear
during January to February.

Forty-two entries including most of the commercial rice varieties were tested for
their resistance to fice leaf folders in the fields. No resistant variety was found
throughout the trial and there seemed to have no difference in resistance between
the indica and the japonica types of rice plants.

e. Others

1. The Assessment of Rice Yield Loss due to the Damage of Pomacea lineata

The rice plants are most susceptible to the damage of Pomacea lineata at young
seedling stage right after transplanting. The damage level depended on the size and
number of snails. The highest damage percentage was observed at the 14th and 24th
days after transplanting for the 2nd crop, 1985 and the 1st crop, 1986, respectively.
The yield {osses were 71.2, 47.4 and 22.3% when 50 large snails or the same number
of middle snails or small snails were released, respectively, in the 2nd crop, 1985;
while the corresponding percentages were 19.9, 2.8 and 1.8% in the 1st crop, 1986.

The vyield reduction resulted from the damage of P. lineata were 50.4, and
26.4% by 50 large snails and 20 large snails, respectively; while the vield loss of
other treatments have no significant difference in the 2nd crop, 1985. In the 1st
crop, 1986, the yield reduction were 14,7, 8.2 and 6.7% by 50 large snails, 20 large
snail and 50 middie snails, respectively. In general, the yield reduction and damage
level are found more serious in the 2nd crop than in the 1st crop.

According to the cost/benefit analysis, when one large snail or 2 middle snails or

.. 5 small snails are found in one square meter paddy field, respectively, some control
. measures are considered necessary.

B. Upland Crop Insects -

Life History of Sorghum Aphid and Varietal Resistance of Grain Sorghum to
the Insact
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The sorghum aphid, Melanaphis sacchari (Zehntner), is one of the major pests of
rain sorghum in the central Taiwan. ‘ - S
’ High population of the aphid ubiquitously occurs In t%.w booting and _the hea}iljrrf
tages of the host plant. It reduces the quality and yield of the grain sorg_l.
:eiireiy Both temperature and rainfall are the influential factors on theT;;lr.eval ;]r:g
- i kable. is ap
i i ffect of the latter factor Is remar
of the aphid, especially the e : e o ind
i lly. The longevity of adult esti
develops 51 to 61 generations annua e
14-37 days. |t deposites as many as 45-89 nymphs. Nymphal stage lasts 4.3 to
days. - o |
VThe resistance of sorghum to aphid was estimated for 95 varieties 3of _trle
i i riet--
sorghum. The results revealed that b different groups existed in the tested 5 Vaﬂb]é
ies They. consisted of 3 resistant, 10 moderately resistant, 21 moderately suscep .
17 susceptible and 2 highly susceptibie varieties in R-ine.

C. Orchard Insects
1. Morphology and Life History of Red Coffee Stem-borer

Red coffee stem-borer {Zeuzera coffeae Nietner) is o.ne of the mostllr::o::rr:;
pests of grape-vine in Taiwan. A newly hatched lava at fl_rst 'peTetra;czse\l;!opymemi
twig of grape. Later, it removes to larger limb or trunk with its ar\ira]c s
The infested twig is characterized with the sw:nptom of excreta t;) o
penetrated hole. A damaged twig becomes fragile ar_nd easy t? be . ro_ o
just beneath a hole. Furthermore, sudden leaf wit!_1er1ng c'm twug_; ublqt‘: 0 t :re ]arw;
In the case of seriously damaged plant, the grape-vine entirely killed. maes o lerve
pupates in the larval burrow. Before emergince 01; ac:(l:l‘:r; prtp}z:aczs;agz s

i burrow, and splits down pupal skin to bac ard.

:E:ﬁ:ﬁyc?f E:’eriods of adults emergence fall on during April to June ?tnzi a!:l:rg];::\c/ ';c;
October. Longevity of adult estimated around 26 days. And depo:;l :39 TS e o
190-1134 eggs. Egg, larva, pupal stages lasted 9 to 30, 73 to 205 an

respectively.

D. Vegetable Insects
1. Injury and Seasonal Occurrence of Melon Fly

Cue-lure + DDVP (20:1), methyl eugenol {poisoned) and Cue-lure + met:'tyl-
eugenol (1:1 poisoned} were used for monitoring the population densrc-y o_f n:t:n
fly, Dacus cucurbitae Coq. The results showed that the population density In bitter
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gourd field was the highest; the pear field in Puli was the least one; the population
density was the highest on November in 1982 at different crop. Temperature and
rainfall may regulate the population of the melon fly. The efficacy of Cue-lure +
methyl eugenol was the best based on its attraction. Sponge gourd damaged in Nan-

tou was the severest, averaging 39.4% while bottle gourd damaged in Hsihu was
the lightest, averaging 5.2%.

2. Chemical Conirol of Diamond Back Moth

Among the three different concentration of chemicals at 0.1, 0.05 and 0.025%,
the best mortality was shown by 24% Phosdrin E. C. but this kind of insecticide is
more toxic to human being than others and can not be used in two weeks before the
harvesting of vegetables, The chemicals DDT and Phosdrin ranked second and 25%
Nerion E. C., the third. So far the resuits of 50% DDVP E. C. and 25% DDT E. C.
were more effective at high concentration than at low one. The parathion and
metasstox which were highly toxic to human being were less effective in the control
of diamond back moth than malathion which had low toxicity. So the resistance of
diamond-back moth to insecticides differed with compositions of insecticides.

3. Economic and Safe Application of Insecticides for the Control of Diamond Back
Moth, Plutalla xylostella L.

This experiment was carried out in the vegetable field of central Taiwan to

compare the economic and safe application of insecticides and contro! costs for
diamond back moth, Plutella xylostella L.

Results showed that the dosage of economic and safe application in the common
field with the same control efficacy was 441 gm to 1588 gm per 0.1 ha, and the
control cost was NT$ 396 to 1588 per 0.1 ha, respectively.

This suggested that the farmers tended to use the mixtures of pesticides at the
concentrations higher than the recommended rate and disregard the necessity of

economic and safe application of insecticides, therefore, some education must be
strengthened.

E. Flower Insects
1. Insect Pests of Chrysanthemum and Their Control
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The surveys in several years indicated that amorjg the moredti:gsg :Jr :(;Zfr::;t
i sts on chrysanthemum, aphids, thrips and mites occxfrre et
IES::;oierous insect pests, though occurring only sporad!caily., ‘br?ui]nd i
’ i i ere mainly 10
trouble. Higher populations of suckmg—type_ insect pfasts W e oy, This
‘ohibirary action of continuous rain on populatio
.siaso:z;s?:: ;zt::: Ivr;:;bIIZssyapparent to the chewing-type insects pestsf. ti:ilzguz;
?Jr:?ormity of culturing period of chrysanthe.mum m:adet’.chee ef:‘zr;ezeral' e
control difficult, which generally must vary with planiing lmdi.n e 0 2
sprays are necessary during early stage of the plant. According \ T,he o
P interval of 7 to 10 days can be made before bloomm.g. e
i:r:;‘;‘:::l asiaZZ for exporting chrysanthemum is between budding ta)lncll tl:::, c:ec;l:s; rg.
i 1o 5 sprays at an interval of 3—b days was E_l sou' > .
‘Sr::r;::e(:t??zr: more than 20 insecticides are 6 in.secticides ;n;‘ll-jd;;i 2{?)? :c; i/EEE’(;-
mevinphos for aphids, 2 for thrips, and 5 including 50%W ic

i ici i in the field
Significant reduction of efficacy of some insecticides had heen noticed in the

application of insecticides for many years.

F. Safety Use of Chemicals .
1. The Residue of Dursban in Five Vegetables and Corn Plants

| Dursban is one of the currently used effective insecticide forhtg;eoi):ri\z;)lt;:
i in vegetables and corm borer. This experiment adopted b.ot oL
T en ical analysis methods to study the residue of Dursban in th.e corn ea-
iy Chelr::zashaowed that the changing tendency of the Dursban resu:jue obfame:izlu
-frhe rzs th methods were similar. However chemical analysis method is more senh
fom : red 0.17 ppm of Dursban residue in the corn leaves 14 days after the
ore lt;i:z(;ical t;ast showed that the flies were killed up to _the 8th day after ‘f:fl
zz:::l/, and it was estimated to have 0.51 ppm residue according to the converst
o d that the biological method had the advantages of simple and .prac‘fl-
cali'::; se:::iher tests with the biological method found that the Dur?baln re?::: :

fi;re vegetables, Pak-choi, Chinese kale, field mustard, TNater convo ::at:‘s,o e

‘:2:1 on the 6th day after spray were 0.51 p-prf-l, meeting thehlessan bOd\; e
permissible residue requirement. Theretore, 1L 18 safe to the' un:c O e five
application of Dursban is stopped 6 days ‘before the harvesting o .

vegetables for the market.
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Plant Pathology

A. Rice Diseases
a. Rice Blast
1. Epidemiology of Rice Blast

Rice blast usually started 33-36 days- after transplanting of japonica varieties in
first crop of rice. The maximum percent of infection was usually noted about 57
days after transplanting. The occurrence of blast on indica varieties was usually a
little late and the percent of infection was lower. The percent of infection of leaf
blast was higher in 1979 than in 1980 based on iested varieties. |t was possible that
average temperatures during disease initiation were lower in 1979 than in 1980, On
the contrary the average relative humidity during disease initiation were higher in
1980 than in 1979. It seems that disease initiation was mainly controlled by tem-
perature rather than relative humidity. Dew period may affect the percent of
infection, especially during disease severe stage.

The percent of panicle blast was the highest on Tainan 5 and Taichung Sen 3
was the lowest. The percent of panicle blast was higher in 1979 than in 1980. It
was possibly due to the fact that the raining days were longer during heading stage,
and the average temperature was lower in 1979. The occurrence of panicle blast was
somewhat correlated with ligule blast.

Conidia are always collected from air before lesions are observed. However the

number of conidia collected was very low, only 10 conidia were collected every 5
days.

b. Rice Virus . .
1. Comparative Transmission of Rice Yellow Dwarf

The yellow dwarf of rice was transmitted experimentally by Nephotettix im-
picticeps Ishihara, besides there are the two known vectors N. cincticeps and N.
apicalis. In comparative experiments, N. cincticeps and N. impicticeps were equally
efficient in transmitting the disease with a transmission rate of 70.7% for N.
cincticeps and 77.4% for N. impicticeps following an acquisition period of 24 hours.
These rates were considerably higher than that obtained with N. apicalis which was
51.9%. &

There were no differences in the length of incubation period of the yellow
dwarf agent in three Nephotettix species. In N. cincticeps, it was from 24 to 34
days, and mostly 26 to 28 days; in N. apicalis, from 24 to 38 days, and mostly 28 to
30 days; and in N. impicticeps, from 24 to 38 days, and mostly 26 to 30 days.
Apparentty, the leafhoppers retained the infectivity until their death.
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2. Effect of Yellow Dwarf Disease on Agronomic Characters of Rice Plant

Two commercial rice varieties, Tainan 5 and Taichung 186 were inoculated
with vellow dwarf disease by viruliferous leafhoppers, Nephotettix cincticeps
Uhler at different plant ages. - . : _

in the field, rice planis of Tainan 5 inoculated at 10, 20, 30, and 50 days after '
sowing had a longer incubation period, more tillers and panicles, heavier thousand
grain weight and less yield fosses than those inoculated at greenhouse. The plants in
greenhouse inoculated at 10, 20, 30, and 50 days after sowing, the yield reduction
was 100, 98, 96, and 27 percent, respectively, while in the field, for the comparabie
ages, it was 93, 81, 54, and 4 percent, respectively. _ '

Rice plants of Tainan 5 inoculated at the stages of seedling, tillering, panicie
initiation and heading showed the yield reduction of 65, 22, 9, and 4 percent in the
first crop, and 93, 54, 4 and 1 percent in the second crop, respectively. .

3. Varietal Resistance of Rice Plant to Yellow Dwarf

Seedling screening test indicated that optimal temperature for inoculation was
20 to 30°C, in which 40 to 51% of the inoculated seedlings developed symptoms.
At 15°C, only 22% of the tested seedlings were infected. The seedling test aiso
indicated that illumination during inoculation feeding has no significant effect on
the transmission ability of the insect vector.

All test varieties of japonica type were found susceptible to yellow dwarf. Of
1858 indica varieties, 52 displayed an infection level below 10 percent and 72
varieties between 10.1 to 20 percent. The most resistant variety of this group,
Firooz-1 which was introduced from lran was found completely free from infection
in 23 separate seedling tests conducted in different seasons and in 3 separate fietd
tests in different years. Other varieties including Kabara (Sierra Leone), C4-63A
{Thailand}, Blue-bell - (Malawi), Faya' {Malawi), IR1487-194-5-3-2 (Philippines),
4bs-6-1 (Iran}, B581A6-545 {(Philippines), 1531R-22 (S1) (Sierra Leone), MTU 1
(India), IR Early 773 (Philippines); 1R994-102-2-3-2 (Philippines} and the wild rice
0. nivara {IRR} collection no. 101512 and 101524) were also highly resistant to
yellow dwarf. :

_ When tested in the greenhouse on 15 yellow dwarf-resistant and b vector re-

e varieties, Nephotettix cincticeps Uhler, vector of rice yellow dwarf

gistant ric
e highly yellow dwarf-resistant varieties of

(RYD), showed non-preference toward th
Firooz-1, Kabara and C4-63A. However, there was preference toward some of the

disease resistant varieties such as llan-chu-tsu A and Dee-chueh-chu-tsu. The vector-

resist - Lo Sl - ' '
o ;n; \?rieties reacted either as susceptible. to yellow dwarf, as in the case of T
o et i nat o &
op UnadSE“V; 1_2, or as r‘n.oderately suceptible, as in ‘the case of H 105 and
Therefo.re e :r the fle!ddcondttlons, all these varieties were resistant to the disease
X re appeared a lack of correlati i .
e ation between resistance to RYD and to its
pm:y adrtlflclnal inoculation at the seedling stage, the 15 RYD-resistant varieti
uced yellow dwarf infection in 0-12% -
-12% of tested plants, as judged
oo . , as judged by symp-
fomthobservable before ratooning and 0-15% on ratooning. The comparative figure
. rId e 5 RYD-susceptible varieties are 32-62% and 33.3-63.3%, respectively. In ths
ield tests conducted during the second crop of 1975, yellow dwarf syr.'nptome
a . - - !
ﬂ;?:;nz-arecl.at the booting stage, with an incubation period of 83 days or longer o:
se resistant varieties. Most of the infec
_ ted plants showed s
o ! letie: yvmptoms only on
Variﬁnmg and their yn::.'ld seemed to be very little affected. Of the suscep\iible
Fi\:ogro:p., TN .T, Talr‘lan 5 and IR 26 had an incubation period of about 50 days
L ::z- is a rice variety which has been shown to produce no visible svmptoms.
ith yellow dwarf. However, from in
, oculated plants, yellow dw
" \ , arf could be
fcor:rered in a low percentage of the test insects which had fed on the upper leav
of the test plants previously receiving yellow dwarf inoculation 9?_

4. Yellow Dwarf Determined by Time of Sympiom Appearance

ﬁm;n:; :f:pi?;;esa :::artaon ;;cel:el:_:y:i dw;rf were significantly influenced by th
_ . inan 5 grown as si il vief
red;cu?n was 8(.}, 46, 30 and 14% in the first crop when 9;\;?1I:i'ccr:rlz:‘:JepgearnI:‘[gl’ei"\{:'eE
at ootl_ng, heading, dough ripening and maturing stages, respiectively. In th Pp
crop, vield reduction was 99, 89, b3, 39, 24, 19 an(; 8%, when s‘ tes'?:?{‘
appeared at tillering, booting, heading, full heading, dough rip’ening ye:llr:vs r‘:r)'nms .
and maturing stages. In general, yield loss was reduced when syr:nptoms ;
after full heading stage. The percentage of yield reduction could be estimatec
the following equations: Y=777.0593-12.2015X+0.04855X2 for thc: 'I';?ra -
and Y=37.26395+4.96484X-0.11142X2+0.00058X3, for the second croﬁ

re
presents the pla_nt age at symptom appearance (days after transplantiﬁgl
presents percent yield reduction. :

5. Age {)istri-bution of Green Rice Leafhoppers and Remaining F{Y
Plants During Overwintering Period E

A survey of age distribution of rice green leafhoppers Nephotettix spp
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from September, 1975 to February, 1976 at 47 locations in Taichung area. While.
surveying on the remaining of RYD-diseased ratoon stubble rice plants, samples were
taken at four locations where yellow dwarf incidences have usually been high.

In September, 1976, and January and February, 1977, the overwintering popula-
tion of rice green leafhoppers was 64.51, 67.49 and 84.35 percent adults; 18.75,
12.38 and 8.31 percent of 1-3 instar nymph; and 16.74, 20.23 and 7.34 percent of
4.5 instar nymph respectively. However, in the cooler month, the rate of propaga-
tion tended to be lower than the warm period, There were 3.7-6.7 and 0.8-13.3
percent of the surveyed ratoon stubble infected by RYD-disease in December and
January during the year of 1975-1976. Apparently, the diseased ratoon stubble was
reduced during the cooler month.

The preceding results indicated that the insect vector not onlv multlplled in the
winter season but also acquired the diseased agent from the RYD-diseased ratoon
stubble and then transmited the disease of the following year.

6. Epidemiology of Rice Yellow Dwarf

Active individuals of the rice green leafhoppers, Nephotettix spp. that carry rice
yellow dwarf (RYD) was found all year round in the field collections. Two peaks
are observed each year. The first one was in February-March with 26-29% being
active transmitters. They became the main source of inoculum for the first rice
crop. The second peak appeared in July-August with 10-36% as active transmitters
which transmitted the disease to the second rice crop.

The green leafhoppers that survived in the winter season and carrylng the causa!
agent (an MLO) played a very important role-in the spread of RYD. The surviving
nymphs of the 7th generation which acquired MLO from the diseased plants in
November became the primary source of inoculum in next January and February.
On the other hand, the offspring of some adults of the 7th generation may also
acquire MLO from diseased ratoons and then transmit it in March and April. How-
ever, due io a low popu!ation of RYD diseased ratoons in the cool season, the latter
might not constitute an lmportant way of spreading the disease.

Seven speacies of Gramineous weeds may act as hosts of RYD by artlflcual mocu-
lation under greenhouse conditions. They are Leptochlog chinensis, Imperata cy-
lindrica, Leexsia hexandra, Alopecurus aequalis, Digitaria setigera, Paspalum conju-
gatum and D. Fauriei. However, the symptoms on these weeds were rarely seen in
the field and they might not act as important hosts of MLO in the disease spread.

Infection with RYD mainly occurred in the seedling stage or shortly after trans-
planting either in the Tst or 2nd crop. Because of low vector population and low
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temperature in the early part of the first crop, the disease incidence was usually
low and the symptoms appeared only after June, thus the disease exerted little
effect on the vield of the first rice crop.

7. Rice Transitory Yellowing Virus and Insect Vector

Rice transitory yellowing virus {RTYV) had an apparent harmful effect on its
leafthopper vector, Nephotettix cincticeps {(Uhler). The average nympha! period of
the leathoppers was 23 days and 21 days for the transmitters and the non-
transmitters, respectively, and there were more nymphs of transmitters causing
premature death. The average life span of the males and the females that transmit-
ted virus was T8 and 20.8 days, whereas the males and females of non-transmitters
lived 21.9 and 26.7 days, respectively. The evidence for the difference in longevity
is significant statistically. The deposited egg number of the insects of virus trans-
mitters reduced 35-38% as compared to non-transmitters. However, there was no
evidence exhibiting any difference of the hatching percentage of the eggs deposited
by transmitters and non-transmitters.

The progeny (F1) of viruliferous insects was more active to acquire the RTYV
(65-58%) than the virus-free insects (21-28%). This suggested that the transmission
ability was genetically conirolled,

8. Factors Affecting Transmission of Rice Transitory Yellowing Virus

Both Nephotettix cincticeps and N. nigropictus were able to acquire rice transi-
tory yellowing virus at the temperature range of 10-35 °C. Efficiency of virus
acquisition increased with the increase in temperature, though at 36°C the mortality
of the tested insects was high. On daily transfers of viruliferous N. cincticeps to
healthy plants, a higher transmission rate was obtained at 25 and 30°C, at which
there were more skippings in virus transmission. Keeping the test insects at same
temperature throughout the virus acquisition, incubation and inoculation processes,
transmission was obtained at 17°C with an incubation period of 4866 days, but no
transmission at 15 and 16°C, There was a marked effect of virus source plants on
RTYV transmission. More insects became viruliferous after they had fed on the
leaves with severe symptoms (28.4%) or on the diseased plants of susceptible vari-
eties (20.1-34.6%) than those fed on the leaves in rice plants recovered from symp-
toms (3.3%)} or on resistant varieties (9.0-13.3%). Green rice leafhoppers showed
a negative preference t0. RTYV diseased plants on which 7% of the tested insecis
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landed as compared to 18% landing on healthy plants and 75% of plants infected
with yellow dwarf nymphs of N. cincticeps were more efficient in transmitting
RTYV than adults. Males of this insect were slightly more efficient than females as
virus vector, but there was no such efficiency difference in N. nigropictus. '

The Nephotettix leathoppers collected from 16 locations on the island of
Taiwan were all capable to act as RTYV transmission, regardless of whether the
disease incidence has been recorded for the locations, or not.

8. Effects of Rice Transitory Yellowing Virus on Yield and Yield Components

In the field conditions, infection with RTYV rarely caused the death of rice
plants. However, there was a positive relationship between the degree of yield
reduction and the length of heading delay. For both cultivars inoculation at 40 to
60 DAS caused the longest heading delay in the 1st crop, but in the 2nd crop this
occurred at 5-35 DAS for TN b and at 5-25 DAS for TCS 3. )

In a field test with the number of inoculated plants varying from 0, 1, 3and 5
plants per hill for 5-plant hills, the yield losses increased with the increase in number
of plants that were inoculated with RTYV before transplanting.

Under field conditions, the number of plants infected naturally with RTYV was
increased as the planting density increased. The percentages of infected hills were
1.5, 2.8 and 3.0% for hiils of 1,4 and 7 plants, respectively, in the 1st crop of 1977;
while the corresponding percentages were 40.1, 61.3 and 73% in the 2nd crop. The
vield loss was reduced in the 1st crop as the planting density per hill was increased,
but no such difference was observed in the 2nd crop.

10. Factors Affecting Transmission of Rice Wilted Stunt

The threshold temperature for the brown planthopper (BHP), Nilaparvata iugens
to complete the incubation period of rice wilted stunt virus (RWSV) was about
12°C, at which an incubation period of 37.1 days in average was observed. On
hourly transfers of viruliferous insects to healthy plants, none of the 15 tested
viruliferous insects transmitted the virus at 8°C. Fasting before acquisition feeding
significantly increased the transmission ability of the insect. The nymphs were
found more efficient to transmit RWSV and had a shorter incubation period than
adults. -More insects became viruliferous when they fed on leaves (23%) than on
stem (16%) or root {14%)} of the same diseased plant. - There were 4, 27, 24, and 15
percent of the insects became viruliferous when they were allowed to feed on

diseased plants at 10, 30, 60 and 120 days, respectively, after symptom appearance,
In comparing two different methods of virus acquisition, no significant difference
of the tested insects became transmitter following a natural acquisition feeding on
diseased plants and by insect injection with the crude sap of the plants. However, 3
longer incubation period and a higher mortality of the insects were observed with
the injection method.

11. Rice Ragged Stunt and Wilted Stunt Disease and Growth of Rice Plant

Rice ragged stunt (RRS) was first found in the paddy field of Chiayi in 1978, It
caused stunting of plants with leaves slightly darker in color than normal and britile
in feeling; the leaves became twisted and ragged. A few veinswellings were found on
the lower surface of leaf blades and outer surface of leaf sheaths. Nodal branches
were produced on old plants on which the panicles, if any, had mostly unfilled
grains. The latent period for symptoms was 8-10 days in summer but extended to
more than one month in winter. The brown planthopper, Nilaparvata lugens Stal,
transmitted the virus with an average latent period of 9.6 days (5-14 days). About
22% {15.2-30.4) of the vector insects were active transmitters. Both male and
female were capable of transmitting the virus. The minimal acquisition feeding
period was 2 hr, whereas that for inoculation was 1 hr. Efficiency of virus acquisi-
tion increased with an increased temperature.

Cther six rice insects in Homoptera failed to transmit RRSV. Neither was
transmission obtained by soil, seeds or mechanical means.

Rice wilted stunt (RWS) has a significant influence on rice vield reduction. The
major yield components such as panicle number, length of panicle, percent of filled
grains and weight of one thousand grains of the diseased plant had decreased in
proportion to the increase of the age of the rice plant from the time of infection.
During the field trials made in the second crop season, infection with RWS resulted
in 94, 78, 568 and 39% yield reduction for Tainan 5 when inoculated at 30, 40, 50
and 60 days after germination. Infection with RWS resulted in 96, 59 and 42%
yield loss for Taichung Sen 3 when inoculated at 30, 40 and 50 days after germina-
tion. With these varisties, there was no vyield at all when inoculation were made
before 30 days after germination. At the time of transplanting, 1 and 3 plants per
hill {planted 5 plants} were inoculated. This caused about 22 to 52% vield reduction.

12. Three Symptomatologic Types of Rice Virus Diseases Related to Grassy Stunt



Three rice diseases with virus like symptoms were collected from central Taiwan.
The diseases were designated as wiited stunt, grassy stunt B, and grassy stunt Y.
Their causal agents were all transmitted by the rice brown planthopper Nilaparvata
lugens in a persistent manner, with incubation periods in the vector ranging from 3
to 23 days. Symptomatologically, wilted stunt was distinct in that it caused:
extreme plant stunting and was often lethal to rice plants, especially in the winter
months. Both grassy stunt B and grassy stunt Y also caused stunting, but they were
not lethal to the tested plants. All three disease types stimulated ftillering in some
rice cultivars in summer: only grassy stunt B had this effect in winter. On the basis
of vector-relationships and enhancement of host tillering, these three diseases were
tentatively identified as virus diseases related to rice grassy stunt.

13. Cell Inclusions Associated with Wilted Stunt Disease

In rice tissues from piants affected with a new, Nifaparvata lugens-vectored
disease, known as wilted stunt, a particular type of inclusions was found in the
nucleus and cytoplasm of both phloem and mesophyli cells. This appeared to be the
first record of such inclusion type relative to a viral disease in rice. '

14. Cfﬁntro! of Rice Virus Diseases by Granular Chemicals in Seedling Boxes. -

Three chemicals, viz., 4% Padan-G:; 3% Furadan G. and 5% Disyston G. were
tested to prevent the incidence of the rice virus diseases.

The low incidence of the rice transitory yeilowing and the wilted stunt was
found in our tested field; Nevertheless, after the treatment of Padan G. at 50 g/box,
and 3% Furadan G. at 100 g/box or 125 g/box, the infection rates of the transitory
vellowing resulting from these applications were four times as fow as that of conirol,
that is, 0.44%, 0.55%, and 0.47%, respectively, while those of the wilted stunt were

0.28%, 0.56% and 0.51%, respectively. -
The incidence of the rice yellow dwarf which is caused by MLOs and transmitted

by the rice green leafhopper was extremely high in this experiment. The infection:

rates were 12.33%, 11.47%, and 10.00% by the same dosages as indicated above.
These rates were only 3 times less than that of control {33.73%). :

The results indicated that application of granular chemicals in seedling boxes
before transplanting was not only economical and safe, but also may reduce the
infection rate of rice virus diseases transmitted by insect vectors, and therefore
increases the rice yield,
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B. Upland Crop Diseases
1. Resistance of Wheat and Triticale to Rust and Powdery Mildew

Studies on the resistance of 542 varieties of wheat and triticale to rust and
powdery mildew were carried out in the field. On the basis of eight reaction types
to rust, the number of wheat varieties as classified into immune, hypersensitive,
highly resistant, resistant, moderately resistant, moderately susceptible, susceptible,
and highly susceptible were 375, 17, 34, 14, 13, 4, 8 and 17, whereas of the triticale
were 15,4, 1,1, 11, 14, 11 and 3, respectively.

Based on five reaction types to powdery mildew, the number of wheat varieties
as classified into immune, highly resistant, moderately resistant, moderately suscep-
tible, and highly susceptible, were 124, 239, 108, 10and 1, respectively. All of the
tricicale lines/varieties were immune to powdery mildew,

C. Ovrchard Diseases
1. Chemical Control of Loquat Pink Disease

Forty-three fungicides were incorporated in PDA plates for testing the growth of
Corticium salmonicolor, the causal agent of loguat pink disease. Eight kinds of
fungicides named Rovral M 50% WP 750X, Benlate 50% WP 3000X, Topsin-M 70%
WP 1000X, Mertect 40% EC 500X, Delan C 56% WP 500X, Cuprosan 311 super D
72.5% WP 500X, Bavistin 50% WP 1500X and Benlate-C 60% WP 500X, were found
to inhibit fungal mycelial growth and were released to control loquat pink disease in
the field: [nvestigation on spore density of Corticum salmonicolor in Tungshih
and Hsinsheh by spore trap showed that spore density increased from middie Feb-
ruary so that it was suggested to start fungicidal spray on February or March for
controlling loquat pink disease. Fungicide treatments in the fieid showed that
Rovral M 50% WP 750X and Cuprosan 311 super D 72.5% WP 500X, were the two
best fungicides for controlling loguat pink disease.

D. Vegetable Diseases
1. Bitter Gourd Wilt Physiological, Thermal Death Range of Pathogen

Fusarium oxysporum f. sp. momordicae was the causal organism of bitter gourd
wilt. This pathogen grew best on PDA under 24°C, water potential from -1 to -10
bars, arabinose and galactose as the best carbon source, glycine and glutamic acid as
suitable nitrogen source.
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Temperatures in 35-600C for different time periods were lethal to F. oxysporum
f. sp. momordicae. At 450 and 509C, the exposure time for'a LDgg were 100
and 40 minutes respectively. Propagules density of fungi was greatly reduced in
field soils solarized for the necessary time period. The expo‘sure"time' and tempera-
tures necessary to Kkill this fungi were useful for evaiuatmg the progress of soil
solarization under field conditions. : E : :

E. Sugarcane Diseases s AT
1. Mild Mosaic and Severe Mosaic of Edable Sugarance

This field experiment was conducted'at .Puli 1o 'compa're.the-'inﬂﬂence of mild
mosaic and severe mosaic of edible sugaranes, collected from 4 'Héie'h's:---of Nantou,
Yunlin, Chiayi and Tainan on the stalk growth and’ sucrose content

The result showed no significant difference between the two types of mosaic
regarding the mean length and circle fength of Slxth mternode ‘the L an total length
of fifth, sixth and seventh internodes and the mean ight of ten stalks,” However,
there was difference among locations. © e

The mean content of slicrose ‘showed: that _
level between two tvpes of mosaicor among 1ocation

ant difference at 1%

2. Control of Edible Suga'rcane Mo

The hot water treatments. sho d tha
inactivated by 7-min:- treatmentsat da| nt
57°C, respectively, or 55, 57; 67" and '
respectively for four days.- Nesther dic
temperature of 54°C for: four: davs o

55°C and 56°C for two days.
However the mosaic wrus free ed;_

fied Murashige and Skoog med;um supplemen%eef ‘with active carobo r‘(300mg/l)

SOILS & FERTILIZERS

Soil samples are regularly coliected and analyzed for their contents of both
major and minor elements. The results, together with the recommendation of fer-
iilizer application,are transferred to the farmers immediately.

Diagnosis of nutrient deficiency by leaf analysis is also conducted. Studies on
the physico-chemical properiies of poor soils and low-yielding lands are made
fre'quen’dy. The measures to upgrade the productivity for these soils are proposed
and notified to the respective farmers, The efficient methods of fertilizer applica-
tion such as deep placing, splitted top dressing and the combined application of
chemical fertilizer with green manure, are also recommended to maintain the soil
fertility. Studies on soil pollution due to the polluted irrigation water have become
an important task of this station. A test to determine the degree of resistance of
crops(wheat, rice, vegetables, etc.}to air pollutants has also been conducted.

A. Soil and Fertilizer Experiments
1. Utilization of Azolla as N-source for rice -

The relative growth rates of Azolla decreased in the following sequence: A.
pinnata, A. caroliniana, A, filiculoides, A, mexicana. |t also showed that 40 ton/ha
of fresh Azolla incorporation had the same effect as 80 kg/ha and 65 kg/ha chemical
fertilizer application for rice grown in sandstone & shale and slate alluvial soils,
respectively. However, the highest yield cannot be obtained by Azolla incorporation
alone. Azolla monoculture in combination.with N-chemical fertilizer application may
be the most practical method to save chemical fertilizer without affecting rice yield.

2. Improving the Efficiency of Nitrogen Fertilizer in Flooded Rice Soil

The surface broadcasting of nitrogen fertilizer caused much losses and thus had
higher requirement for nitrogen fertilizer to achieve the same vield level as the
mudball or tissue paper treatment. The efficiency of nitrogen fertilizer (urea) was
significantly increased by wrapping the fertilizer in mudball or tissue paper and then
applying to the reduced layer of the soil between two hills of rice plants, The grain
yields of the treatments accepted 60% of standard rate of nitrogen fertilizer in
mudball or tissue paper were as high as those of the treatments accepted 100% of
standard rate of nitrogen fertilizer broadcasted in 4 splits. it is also necessary to
develop some labor-saving methods to make the mudball method more practical.
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3. Fertilization of Hill-Side Paddy

Experiments were carried out at 3 hill-side paddies with strongly acidic é.l'fual]'orv
soil. Results showed the application of 3 ton/ha slag increased rice: grain. yféid by
4.2 - 2.5% in the 1st and 2nd crop respectively. Optimum nltrogen fertrllzer for:
the 1st and 2nd crop of rice were 80- 105 and 70-90 kg/ha, of N. The' recommended
N-fertilizer application method was basal 25%, 1st top dressing: 20% 2nd top—-
dressing 30% and 3rd top-dressing 25% (at panicle-initation stage)

4. Nitrogen Fertilizer and Delaying Harvest on the Recover'y-Rato_.fofRzat:ooh‘Rice

Thisexperiment showed that among the 3 (N,P,K) eleﬂ'lentsl"l\:ﬁt was the'oh'.i.\'(' or:ie'
effective in promating the growth of ratoon tiller, Appiymg 25% of addmonal N
fertilizer at yellow maturing stage helped Tainung No. 67, a Japomca rice mduce
ratoon tiller at the normal harvesting stage, It also showed that aj '
additional nitrogen fertilizer for the ratoon rice helped the rato
oreven higher grain yield than that of conventional first cr:op". of ri

5. Fertilizer Experiment for Badila Cane {Saccharum oﬁicinaru___

Field experiments were carried out at Puli during 1979-1 98':1'
the application of 30 ton/ha of compost sngmflcantlv mcrease :

as 30 ton/ha compost, 750kg/ha N, 54 kg/ha P Og and 250—500k

6. Effects of Rice Hull; Lime and Nitrogen Fertlhzer on the :'Sllrc C tent and'

Growth of Rloe in Strongly Acid Sandshale Alluvial Soil

The results showed that low water soluble silica and exchangeable ases. were
the two main factors that limited the normal growth and caused the ; :
in rice plants at high levelof nitrogen fertilizer in this strongly acid sand-shale aEIuwa!
soil. Liming helped reduce the blast and promote the continuous: growth of rice
plants at high nitrogen level. Soil treatment with rice hull and I:mes’rone mgmfrcantlv
increased the silica contents in rice plant, resistance to neck blast and: lodge, and
panicle number. However, for obtaining the best grown rice plants to- perform the.
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highest grain yield in this stronly acid sand-shale alluvial soil, it is not only necessary
to apply lime and rice hull to raise silica and basic ions in the soil, but also necessary
to provide enough nitrogen fertilizer for the requirement of the good performance
of rice plants.

7. Fertilizer Experiment for Job‘s Tears {Coix lacryma—jobi L)

Job's tears was tested in the spring and falt crops, 1983 with ten treatments of
N. P. K. -fertilizers (N=60, 100, 140, 180 kg/ha, P50g = 0, 45, 90 kgha, K90 =
0, 45, 90, 135 kg/ha). The best fertilizer combination for commercial production
was found to be 180, 90, 135 kg/ha in the spring crop and 100-140, 90, 135 kg/ha
of N, P50, K90, in the fall crop respectively. 1t was found that potassium played
an imporiant role on the grain yield of Job’s tears.

8. Effect of N. P. K. -Fertilizers on the Yield of Buckwheat
{Fagopyrum esculentum Moench.)

Buckwheat is grown for human consumption as a kind of health-care after
properly processed, The fertilizer experiment were conducted at Erhlin and Chutang
townships during the winter cropping season from 1981-1983. The resulis showed
that the optimum rates of N, PoOg, and KO for grain yield of buckwheat were
60, 18, 30 kg/ha.

9. Fertilizer Experiment for Tuber and Starch Production of Edible Canna

Edible canna has been cultivated in Nantou County as a kind of starch crops
which has high vyield of tuber and excellent quality of starch after processing.
Field experiments were conductedin Chungliao during 1982-1983. Nine treatments
of N, P. K. fertilizers {N: 0, 40, 80, 130, 160 kg/ha, P205: 0, 36, 54, 72 kg/ha,
K20 0, 120, 180, 240 kg/ha) were adopted, and the fresh tuber yield and starch
content as well as the fertilizer responses were studied. The optimum rates of N,
Po05 and KO for the starch production were 120-160, 36-54 and 180-240 kg/ha,
respectively.

10. Accumulative and Residual Effect of Slag on Rice
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During 1977-1982, continuous experiments were carried out at Houli and
Puli where the soils are strongly acid and low in available silica. The results indicat-
ed that the initial application of slag helped increase the grain vield by 3.3 - 6.6%
in the 1st crop. The effect of siag application in the 1st ¢rop was greater thar.in the
2nd crop. Continuous application got better effects on yield increasing up:to.18%.
The slag raised soil pH and increased the soil available silica, exchangeable Ca, and

Mag.

11. Constructing Corrugated Drainage Pipe Lines in Poorly Drained Soils

Field experiment indicated that the poor growth of rice plants in poorly drained
paddy soil was mainly caused by the excessive sulfur and iron in the soil;* gnd thg
tiny brown spots on the old leaves of rice plants was the symptoms of iron:toxicity
which was also the possible factor to induce the deficiencies of K and Cu'in rice
plants, - '
Burying 4" of corrugated drainage pipe at the depth of 60cm from soif su rface was
very effective for removing off the excessive water, iron, sulfur and thus reduced thie
Fe content and increased the K and Cu contents in the rice plant for ‘the normal

growth of rice plants,

12. Poorly Drained Acid Sulfate Soils in the Coast of Central T'aiwar_i '. R

This survey was conducted to study the characters and distribution of acid
sulfate soils, It was found that acid sulfate soils were widely distributed_'__ir_'t the
coastal township, Ta-an, in the west coast of Taiwan. The total acreage wa_széstima.t-
ed above 500 ha, Lots of them were poorly drained all around the year, and became
a specia! kind of abnormally low-yielding problem soils,

The results of chemical analysis for the air-dried soils showed that the pH of
many soils sharply declined from 6.7—7.5t0 2.7—6.6, the EC abruptly rised from
1.0 - 2.7 mmhos/cm to 1.3 - 15.7 mmhos/cm, and the soluble ions including SO4,
Fe, Mn and Al, etc., had become toxic to the crops upon air-drying. Applying
limestone {quick lime) at the rate of 4 ton/ha will be enough for raising the soil pH
to a favorable value for the growth of crops. Rice yields were often doubled or
tripled after the establishment of drainage system.

13. Adjusting the Transplanting Time of Rice Plants for Preventing Brickfactory
Gaseous Injury
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The injury of brickfactory waste gases on rice plants in Huatan area mainly occu-

rred in the early stage of growth in the st crop and in the late stage of growth in
the 2nd crop. _
In order tomaintain twocrops of rice at a considerablehigh grain yield with minimum
injury by waste gases, it was recommended to transplant indica varieties of rice
after mid-March in the 1st crop, and before mid-July in the 2nd crop. The 1st
crop should be transplanted at the rate of 12 plants per hill, and 2nd crop at the
rate of 6 plants per hill will be enough.

14, Response of Rice to P. K. Fertilization in Soil Fertility Classification,

Field experiments were conducted in 7 different types of soils with different
limiting factors and P. K. levels in Changhua County to study the requirements of
rice for P, K. fertilizers for the maximum economic returns in relation to the soil
fertility classification.

Acid soils with low levels of P. K. and coarse subsoil reguired higher rates of
P. K. fertilizers (80, 60 ka/ha for the 1st crop; 60, 80 kg/ha for the 2nd crop, res-
pectively).Good responses of grain yield to additional applications of P. K. fertilizers
were also obtained in poorly drained soils. Regardiess of the levels of P. K. in 50il,
it is more economical to apply only moderate amounts of P, K. fertilizers for the
soils of other fertility class in which the optimum rates of P. K. fertilizers at 40, and
30 kg/ha for the 1st crop; and 30, and 40 kg/ha for the 2nd crop were recommended.

15, Effects of Different Application Methods and Rates of Nitrogen Fertilizer on
Grain Quality and Flour Characteristics of Spring Wheat (Triticum aestivum L..,)

Two spring wheat varieties Taichung 31 and Taichung S-2 were treated with
three nitrogen rates (85, 125, 165 kg/ha) and two application methods (Aq : basal
and one sidedressing, Ao: basal and two sidedressings) in winter season, 1984 for
studying their effects in grain quality and flour characteristics.

Both two varieties showed a similar response of decreasing in the yield rates of
flour when N-fertilizer was increased, but increased in the protein contents of flour.
So far as the effects of two nitrogen applications on flour were concerned, the
yield rates and yields of flour with A9 application method were higher than that
with A 1-application method.

The series of farinograph curves and quality data indlcated that the hlgher the
N-fertilizer applied, the weaker the flour of Taichung 31 became. On the contrary,
the flour of Taichung S-2 was slightly stronger with the increasing of N-fertilizer.
It was also found that both two varieties got a similar response in the strength of
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flour from the two nitrogen application methods, i. e, Ay method got a stronger
flour than Aq method. The physical dough characteristics of Taichung 31 was more :
markedly infuenced by the nitrogen application method.

16.Responses of Corn to Different Kinds and Rates of Fertilizers '

Field experiment were conducted at Erhlin {Changhua Hsien) and W.a?pu
{Taichung Hsien) in the fall crop season, 1984 to study the effects of fertilizers
N, P, K, and Mg on the growth and yield as wel! as on the nutrient uptake of comn
cv. Tainung No. 351, The results were summarized as follows:

A significant reduction in grain yield was foundin the treatments of |(-)\J‘V rates
of nitrogen, phosphorus and potassium, The effect of magnesium fertlh?.er on
grain yield was not significant due to adequate magnesium content in the soil, The
optimum rates of N, P2Og, and K90 for corn in paddy field were 150-200, 20,
50-100 kg/ha, respectively. _

Highly significantly positive correlation between grain yield and P contentin
the plant at theage of bweeks and I content in the ear-leaf at silking stage were
observed. These results indicated that P uptake by corn during the early growth
stage and K concentration in the leaves at silking stage played an important role on
the grain production. - :

Generally, the grain yield increased with the increase of N concentration in the
whole plant or leaf, i. e., nitrogen content in the ear-leaf at silking stage was closely

related to grain yield.

17. Effects of Different Application Methods and Rates of Nitrogen on the Milling
Quality and Flour Characteristics of Spring Wheat - |
(Triticum sestivum L.} '

Two épring wheat varieties, Taichung 31 and Taichung S-2, were treaded with:
three nitrogen rates {85, 125, 165 kg/ha) and two application methods (Aq: basal
and one side-dressing, Ao: basal and two side-dressing) in winter season, 1984 for
studying treir effects on milling quality and flour characteristics. | .

Eor both varieties, yield rate of flour decreased while protein content increased
as the amount of N-fertilizer applied was increased. Ao application method also gave
a higher yield rate and absolute yield of flour than A4 method. ‘

The series of farinograph curves and quality data indicated that the higher the
N-ferfilizer applied, the weaker the flour on Taichung 31 became. On the contrary,
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the flour of Taichung S-2 was slightly stronger with the increasing of N-fertilizer,
It was also found that both varieties had a similar response in the strength of flour
from the two nitrogen application methods, i. e., Ap method produced a stronger
flour than Aq method. The physical dough characteristics of Taichung 31 was
more markedly influenced by the nitrogen application method.

18. Studies on the Cultivation of Corn in Paddy Field
Ifl. Responses of corn to different kinds and rates of fertilizers

Field experiments were conducted at Erhlin {Changhua Hsien) and Waipu
(Taichung Hsien) in the fall crop season, 1984 to study the effects of fertilizers
N, P, K and Mg on the growth and yietd aswell as on the nutrientuptake of corn cv.
Tainung No. 3b1. The resuits were summarized as follows:

A significant reduction in grain yield was found in the treatments of low rates
of nitrogen, phosphorus and potassium, The effect of magnesium fertilizer on grain
yield was not significant due to adequante magnesium content in the soil. The
optimum rates- of N, P5Og, and K20 for corn in paddy field were 150-200, 90,
50-100 ka/ha, respectively. . '

Highly positive correlation between grain yield and P content in plant at the age
of 5 weeks and K contentin the ear-leaf at silking stage were observed. These results
indicated that P uptake by corn during the early growth stage and K concentration
in the leaves at silking stage played an important role on the grain production.

Generally, the grain yield increased with the increase of N concentration in
nlant or leaf; i. e., nitrogen content in the ear-leaf atsilking stage was closely associat-
ed with grain yield.

19. Introduction of Soit or Treatment of Rice Hu!ll' for the Restoration of the
Productivity of the Copper Contaminated Soil

This experiment was carried out in a paddy field in central Taiwan where the soil
was rendered unproductive due 1o the contamination by copper in the waste water
from the brass spare parts manufacturing factory. The results are summarized as
follows:

1. Excessively higher concentration of copper in the soils mainly retarded the
growth of rice roots, and hence affected the nutrient uptake and the normal growth
of the whole rice plants. In the extreme cases, the rice roots were completly inhibit-
ed in growth and thickened with branched root tip.
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2 Soil treatment of sulfuric acid at the rate of 1000 I/ha was ineffective for
leaching out the excessive copper in the soils, however, rice hull at the rate of 20
tons/ha significanthy retarded the uptake of copper by the rice plants, and thg
rice plants were able to grow normally under the higher concentration of copper
in the soils.

3. The rice plants looked growing almost normal in the 5 and 10 cm top layers
and completely normal in the 15 cm top layer of the normal soils introduced to thg
copper contaminated paddy field, however, the growth and yield COmpont?n‘ts of
rice plants among the three different depths of soil introduction were not significant-
ly different.

4, The pollutant, copper, was mainly concentrated in the rice roots, and the
copper content in the rice grain was not increased, therefore, the ri_ce grain from the.z.
copper contaminated plots was still suitable for human consumption.

20. Re#toration of the Productivity of Paddy Field Contaminated by the Acid Waste-
Water from the Wire Smelter :

The experiment plot is located at a lower place with about 30 m distance from a
wire smelter. The acid wastewater from the factory seeped through the soils to the
plot to cause the serious wilting of rice plants, and the plot was unable 1o grow
any more crops again without thorough Iand reclamation. The results of the anaylses
for the samples of wastewater, contaminated soils, and wilting plants suggested
that the abnormal growth and wilting of rice plants in the plot was mainly caused
by the abrupt decrease in pH, the abnormally high salinity and the toxicities of iron
and hydrogen sulphide in the soils that rendered an inhibiting and harmful effects

on the roots. ; -
Broadcasting calcium carbonate at the rate of 5 tons per hectare, and construct-

ing 4" corrugated drainage pipelines in accordance with the 0.5% decreasing slope",r
50 cm depth, and 15m interval, significantly raised the soil pH, and reduced the

soil salinity, extractable iron and sulfur to the tevels that were suitable for the normal
growth of rice plants,

21. Expefimenté of Fertilization on Edible Canna (Canna edulis Ker.}

' TWO varieties of edible canna were tested in the field with nine treatments of
N, P, K, fertilizers {N: O, 40, 80, 120, 160 kg/ha, P05 : 0, 36,54, 72 kg/ha, and
K70: 0 120, 180, 240 kg/ha} at Jiji in Nantou Prefecture during 1982-1984.

8b

Nitrogen had the largest effect on the vyieid of edible canna and then, K and P,
respectively. .

The application of nitrogen at the rate of 120 kg/ha and phospherus at the rate
of 54 kg/ha rised the yield of fresh tubers and starch and gave better net benefit.
It was dso found that the increased amount of potassium fertilizer had positive
effect on the production of edible canna. The results indicated that the best fertilizer
combination for commercial production of edible canna was 120-160: 36-54:
180-240 kg/ha of N: Po0Op: K9O.

B. Diagnosis of Soil and Plant Nutrition and Fertilizer Recommendation
1. Soil Test

Soil samples from paddy field, upland field, vegetable garden and fruit tree
orchard are collected and analyzed for their physico-chemical properties. The
results together with the recommendation of proper fertilizer management were
made known to the farmers concerned immediately.

2. Plant Analysis

Diagnosis of nutrient deficiency by leaf analysis, especially for fruit tree is also
conducted. The nutrient contents varied with the kinds as well as the growth stage
of crops. The results were sent to the farmers as a reference for the application of
fertilizers and soil amendments, About 3000 soil and plant samples were analyzed
each year in this laboratory.

3. Extension of Fertilization Management on Rice

In order to teach farmer the correct use of fertilizers for rice, 32 places of field
demonstration were established at the main area of rice cultivation. Results showed
that the currently recommended method of fertilization according to varieties, soils,
climatic conditions and plant performances for adjustment of fertilizer was feasible
for rice cultivation. The paddy rice grain yield in the demonstration plots from 32
places averaged 7161 kg/ha and the rates of N, PoOg, K20, were 127, 55, 57 hg/ha
respectively. While yield in the check plotwas 6601 kg/ha and the rates of fertilizers
were 161, 56, 86 kg/ha. It was obviously that the recommended method increased
fertilizer efficiencies, and grain yield, Most farmers didn’t apply fertilizer at land
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preparation and panicle initation stage were the main reasons why they applied a
lot of fertilizers and couldn’t get better yields in the paddy. Soil texture, and soil
reaction are the two main factors affected both grain yield and rates of fertilizers,

especially nitrogen fertilizer.

87
AGRICULTURAL MACHINERY

In order to meet the necessity of rapid mechanization of farm land, this station
is actively engaged in the improvement of farm machinery and farm tools. In the
past, researches had been directed to develop various rice seeding machines, harvest-
ing machines and insecticide application tools. As the results, the following machines
have been developed: rice seeder (for the use of transplanting machine}, rice direct
seeder, rice-husk charcoal producer, machines for integrated operation of rice nursery
plate, fertilizer deep applicater {mounted to rice transplanter}, mini-corn harvester,
solar energy drying machine, etc. More efforts are presently laid on the develop-
ment of seed huller for buckwheat and job’s tears which are becoming more im-
portant in the upland field nowadays.

1. Machine for Making Rice Husk Charcoal

A pratotype machine equipped with a feeder and a ventilator may process
even wet rice husk into charcoal to reduce many unnecessary procedures in oper-
ation,

The heat content of rice husk charcoal bars is similar to that of wood-chips
charcoal, However, this machine still has some problems, especially in the screw
conveyer, It is necessary to continue some studies to find out suitable materials for

making an endurable screw conveyer.

2. Combine Machine and Reaper

a, Combine machine:
During the havesting, most of paddy field are muddy and the rice was wet.
Using combine machine, it can save a lot of time to dry. This combine machine
also can select rice,
b. Reaper:
Easy touse and saves a lot of time,
In this district, the famers are lack of labor, and the wages are increasing
" - every year. Besides, it is hard to find labor to work.

3. Improvement and Demonstration of Rice Straw Cutter and Spreader Attached
~ on Tractor
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The rice straw cutter and spreader are attacked on a tractor for cutting the
straw into smaller pieces for being easier to turn down into the soils by the tractor.

The straw cutter cuts the straw by intermittent contact of a rotary knife and
knife fitter. For dry straw, more than 73.6% of straw can be cut into less than 30
cm length and for fresh straw, it may reach to 82.64%. After the cutting, the straw
are short.enough for being easily mixed into the soil to improve the soil fertility.
However, further improvement is necessary, since some of the straw twasted on the
rotary shaft interrupting the smooth operation of the machine.

4, Development of a Seeder for Raising Seedling for Rice Transplanter

It is known that rice yield may be increased about 10% by using rice transplanter
when compared with the conventional hand transplanting. However, the bottle-neck
for the popular adoption of the machine by the farmers is that it requires a lot of
seedling-boxes for raising seedlings and rather high facility investment. In order to
minimize the cost instead of using seedling-boxes method, a woodframe-method was
developed by Taichung DAIS for raising seedlings.

The investment for the latter method has been cut down to only NT 360, 000

for each 100 ha of paddy field. According te the preliminary tests, the adoption of

the woodframe-method can reduce the cost for raising seedling to NT 7 per box. In
this study, a hand operated seeder was developed for sowing the pregerminated seeds

within the woodframe,

It showed that 140 frames can be sown with the seeder which is about 50

times faster than that by hand sowing method. The seeder also can be used for
covering seed with dried soil.

5. Attachment of Fertilizer Deep-Layer Applicator to Rice Transplanter .

Deep placement of fertilizer is one of the effective ways of fertilization methods.
It is not only helpful to save nitrogen fertilizer, but also increase the yield of rice.
A fertilizer deep applicator was attached to a two-row rice transplanter for being
able to transplant rice seedling and deep-placing the fertilizer simuitaneously.
Attachment of fertilizer deep applicator to a two-row rice transplanter is simple

and effective for the deep placement of fertilizers.
Rice transhplanting and deep placement of fertilizer may be performed simulia-

neously either in heavy soil or light soil. Fertilizer deep-placing saved 16.8-18.3%
of nitrogen fertilizer, and increased the rice yield for 1.6-11%.

89

6. Use of Farm Machines for Improving Poorly Drained Paddy Fields

Three different treatments, namely, deep plowing with sub-soiler drawn by a
farm tractor, deep plowing by placing rice husk in the subsoils, and placing drainage
tubes underground were used to test their effects in improving the drainage condi-
tions of the poorly drained paddy soils. The results showed that subsoiling was only
slightly effective, bu’g placing rice hull in the subsoil and constructing drainage
pipe lines were rather effective for removing off the excessive water in the poorly

drained soils. The yield increased from the three treatments were 6.5, 18.9, and
25.2% respectwely

7. Studies on the Improvement of Adlay’s Huller

This experiment is focused on decreasing the milling breakage rate of adlay
grainby using a conventional rice-huller.

Most of adlay grain was broken under the roller type rice-huller, It was found
that rubber roller hardness, clearance and slippage between twin rollers were the
three major factors correlated to the kernel breakage. More than 80% of hulling
rate was obtaind by using the roller type rice-huller, under 950 hardness, 40%
slippage, 50% of grain width clearance and 80% breakage rate.

From the experimental result, softer rubber rollers decreased adlay breakage rate.
Under conditions of 13% grain moisture content, 75° hardness, 35% slippage,
4045% of grain width clearance and twice dehulling process, 80% of hulling rate
and 10% of kernel rate were obtained. “
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AGRICULTURAL ECONOMICS

WI{h thé rapid changes of agricultural structure the need to study the economic.s
of different farming systems becomes very urgent in Taiwan. Surveys and e>.<per|-
ments on the rotational systems have been made to meet this end. The total input
in terms of costs of labor, fertilizers, insecticides, farm m.::ucl_minery, etc, and total
output are calculated. The data collected are analyzed s_tatustscal!y to lcompare fthe
benefit of self-operated farms to that of jointly-operated mt.egrated farms. A surve(\i/
on the economy of farm operation of low yielding paddy .fleid has bee? completed.
Attention is now focused on the production costs of grape In central Taiwan.

1. Investigation on Regional Special Crops or Special Cropping Systems -

According to the difference in natural conditi-ons, som? special c_:'rops‘or spec::\i
cropping systems are developed in individual regions. | TI:us report is b.ased OT.I t el
analyses of their economy and potential for development in o::der tc? ad_ju st-reglonad
farmtand utilization and increase farm income. The areaf.; of mves_tlgatlor.n mclud?l
Yungching, Erhlin, Fangyuan, Tacheng and Shenkang in Changhua Hsnen.. The
method used was benefit-cost analysis and data were collected by surveying the
actual operation of the farmers. : :

The results are summarized as follows:- _ S

1) In Erhlin, for job's tears in the 2nd cropping season, since 1T was the first time
for bropping, lack of experience in cultivation and the poor management
caused a fall in production. The profit from it was not comparable to that
from its competitive crop (the 2nd rice). ‘

2) The cropping of the 2nd onions or garlic bulbs in Shenlfang, of Golden
Muscat {(grape) in Erhlin and of rice-water melon-peanut In Tacheng were
more profitable than the cropping of competitive crop (the 2nd rice) or

i of rice-rice. _

3) ?;oizriyi\;sf:;e cropping of Liuchengs (sweet- or)ange) was more profitable

its competitive crops {asparagus or rice).

4);‘:3135:0%:: the pbenefit per hetare for multiple crop?s of vegetables was
high, however, the input was also costly. Therefore, this system had be’;ter
be used for the small farm with available lablor force. .

5)In Erhlin, buckwheat is cultivated in the winter. Due to its short growth
period and low input, the net benefit-cost ratio was 0.61. If the house 1a_b<?r
was not included in the cost, this ratio increased up to 1.38. Therefore, it is
clear that buckwheat is worthy of developing in Erlin.

o1

2. Efficiency of Farm-land Utilization in Taichung Coastal Area

This study was conducted in 1980 to 1982 in the coastal area of Taichung and
Changhua. The purpose of this study was to find out efficient land utilization models
and better crop patterns. Both farmer visiting and experimental plots were employed
to compare the different locations and natual conditions. H was find out that there
was no significant difference on rice vield at different locations in the 1st rice crop
season. However, the yield difference in the 2nd rice crop was significant. The more
the yield decreased the closer the land neared the sea. Considered about the crop
pattern, it was also find out that the better crop pattern for Tachieng, Taan, Fangyuan
and Lukang was 2nd watermelon (or autumn peanut)vegetables (sweet corn)-1st

rice, vegetables-vegetables-1st rice, spring peanut {or spring soybean)-vegetables-1st
rice, and cauliflower-cauliflower-1st rice, respectively.

AGRICULTURAL EXTENSION EDUCATION

Agricultural extension services are usually operated in three ways. Firstly, the
farmers are organized into different working groups according 1o crops and cultural
patterns that the farmers adopt. Secondly, training courses for extension agents
from the farmers associations are planned and carried out to introduce new cultural
techniques and varieties developed by .this station and other research organizations.
Thirdly, agricultural news and technological know-how are transferred to the farmers
through the mass communication media such as TV, radios, newspapers and maga-
zines. Recently, emphasis has been put on the training of "real farmers’” or “"core
farmers” under the project of “Establishment of 80,000 Core-farmers in Taiwan”.

Six extension professors from National Chung-Hsing University have been
assigned as parttime research follows of this stati on. They work very closely with
the extension specialists of this station to solve problems on technical, economical as
well as marketing subjects. This type of work provides very effective ways or transfer-
ing new knowledge to farmers and exploring difficult problems encountered by the
farmers which will be solved by thd follow-up investigations,

In addition to providing training courses to the farmers, the training center of

this station also offers courses on some special subjects for the specialists of the
private companies and trainees from foreign countries.
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HOME ECONOMICS EDUCATION and EXTENSION

To enforce the governmental policy of upgrading the living standard in rural
area, training courses such as home management, nutrition, cookery practices, bread
and cookie making, dress making, flower arrangement, chitd care, etc, are held re-
gularly for rural housewives.

Regular visits by the home economists to the farmers are aimed to help improve’
the living environments both inside and outside the farmer’s houses. This kind of
operation, under the. project of "I love my village”, has raised the living standard of
the farmers in recent years.

1. Studies on the Breakfast Eating Habit and Nutrient Intakes in the Farm in
Central Taiwan

A study of breakfast eating habit and nutrient intakes in the farm in central
Taiwan was conducted in 1982. Based on the registers of farmer associations, 800
household in central Taiwan were selected by stratified random samptling. Data were
collected and analyzed by X2 independence test, correlation analysis and class
interval analysis. The results were summarized as follows: -

1. Breakfast was thought to be the most important-among the three meals. -
However, the eating amount in breakfast was the least of them. :

2. The average calorie intake from breakfast was 501.3kcal/person which provi-
ded 23.3% of the daily essential calorie intake suggested by the government,
Moreover, §5% of household favored rice for breakfast and it provided 4705
kcal which only occupied 21.7% of daily essential calorie intake suggested
by the government. This suggested that some education should be conducted
for the farmers to improve the quality and amount of breakfast.

3. It was found that 39.6% of household made their own breakfast, 65% of them
had rice as breakfast, 95.5% of them had breakfast at home, and 80% of them
had breakfast everyday.

4. According to the basal data of the subject, people who usually learmn home
aconomics and dietary nutrient from the workshop of farmer association can
understand the importance of breakfast. It is, therefore, an intensive course
worth continuing.



