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Development of New Rice Variety: Tai-Keng 9

Tai-Keng 9, a Japonica rice variety was developed by crossing Holkuriku 100 with Tainung
sen yu 2414, has been named and released as a recommended variety from June, 1993. The agro-
nomic characteristics of this variety are: 123 and 114 days of growth duration for 1st and 2nd
cropping, respectively; approximately 102 cm plant height for 1st cropping and 97 em for the 2nd;
16 spikes in the 1st cropping and 13 spikes in the 2nd. The average grain yield of Tai-Keng 9 is
6199 ko ha in 1st cropping and 4747 kg/ha in the 2nd, less than Tainung 67 due to less panicle
weight, spikelets/per panicle and 1000-kernels wegiht.

Tai-Keng 9 is similar to Tainung 67 in growth duration, plant height and panicle number, it
has heen suggested to be suitable to grow in the single and double crop fields in Taiwan. The fertil-
jzer is recommended to be applied as early as possible, and it needs to be applied on the 35th and
24th days after transplanting for the 1st and 2nd crops, respectively. In order to facilitate the high
yield, the proper draining is required for inhibiting the ineffective tillers and the elongation of rice
plant.

Tai-Keng 9 is resistant to stripe and white-back hopper, bul less resistant o blast, bacterial
leaf blight, sheath blight and plant hopper. For the rice of Tai-Keng 9, the rate of white helly is
similar to that of Taichung 189 and the eating quality is better than that of Taichung 189 which is
considered as a high quality rice variety. In order fo maintain the high quality of rice, irrigation

should not be cut off too early before harvest.




RESEARCH AND DEVELOPMENT

RICE RESEARCH

Observation on Resistance to Stem
Borer (Chilo Suppressalis) of Newly
Developed Indica Rice Lines

The characteristics of rice stem may
| ‘affect the resistance to stem borer. In this
study the silica content in stems and
external diameter in culm of newly deve-
foped Indica rice lines which resistant to
stem borer at cage and field feeding tests
were analysed. The test lines had lower
percentage of dead heart than that of
Taichung Sen 10. Moreover, it had more
number of survival pupae and lower
larval survival rate of tested lines than
that of Taichung Sen 10. It showed that
tested lines were more resistant to stem
borer than Taichung Sen 10, It were due
to higher silica content at stem, larger
external diameter of culm and larger
length of the 3rd elongated infernodes
than Taichung Sen 10. All tested lines
have good rice quality. The grain yield of
Tai Sen 1354, 1744, 2154 and Tai Sen
(waxy) 2143 were higher than that of
Taichung Sen 10 and will test at provin-
cial district yield trial from 1994 to 1995.

Rice Variety Resistance to Borers
and Its Relationship to Fertilizers

Five varieties of rice, i.e., Taichung
190, Tainung 67, Hsinchu 64, Taichung

Shian 10, and Taichung Shian 1, were
tested for their resistance to rice borers in
the experimental field of Taichung Dis-
trict Agricultural Improvement Station
during the Ist and 2nd crop in 1992. In
terms of the extents of [ateral leaf
deadheart and white-head,

Taichung Shian 10 was the most suscep-

yellowing,

tible variety with a damage rate between
6.9-21.0%. It was followed by Taichung
Shian 1, with 34-13.3% damage rate.
Taichung 190 was more resistant to the
borers with only 0.9-7.2% damage rate. A
survey of the width and thickness of the
rice stem during peak tillering stage
showed that Taichung Shian 1 had the
widest stem averaging at 1193 mm and
Taichung Shian 1 had 907 mm stem
width while Taichung 190 and Hsinchu 64
had only 7.28-8.15 mm stem width,
Similar trend in stem thickness but with
smaller difference among varieties was
observed. In addition, the strength of
stems of Taichung Shian 1 was the least as
measured at 1208 kg; that of Taichung
Shian 10 at 1323 kg. The stems of
Taichung 190 and Hsinchu 64 were the
strongest, with the strength measured at
1385 and 1388 kg,
results suggested that the width, thickness

respectively. These

and strength of the stem are closely
related to the insect resistance of rice

varieties, Susceptible rice varieties have



wider, thicker and weaker stems. Adding
slag to standard amounts of ferlitizers
could increase the strength of rice stem
thus reducing the whitehead percentage
induced by the borers. Application of
hich nitrogen and low potassium/
phosphorus would soften the stem and
caused an increase of whitehead induced

by the borers.

Inheritance of Resistance to Bacterial
Leaf Blight in Rice

A set of diallel crosses, parents
including three resistant rice lines and
two susceptible varieties, were conducted
in greenhouse. F, of the diallel crosses and
5 parent plants were inoculated with
Taiwan’s isolate XF13 and XM42 of
Xanthomonas campestris pv. oryzae at
booting stage. The diseased lesion length
of incculated leaves were recorded at 7
and 14 days after inoculation. The diallel
analysis evaluated the resistance to X.
campestris pv. oryzae in five parental
lines or varieties showed that significant
additive effect was more important than
dominant effect, The resistance to BLB of
line TSWY7 was controlled by partial
dominant genes and the other line
TSWY1157 by partial recessive genes.
Narrow-sense heritability varied form 48

to 85%.

A Model Established on the Inte-
grated Pest Management at Regional
Rice Planting Area

Due to the rice pest wasn’t occurring
very severe along with the shortage of
agriman power in rural villages during
recent years. We had adopted the wide-
spectrum fupngicides mixed with insecti-
cides to control rice target pests, and to
meet with the realistic integrated pest
management purpose also to reduce the
frequency of the chemical use as well as to
set up the rice pest control model for farmers.

The resuli of chemical test in
Taichung area indicated that single or
twice pesticide application could control
the pests economically and effectively.
Take an example for the first rice crop,
we sprayed the pesticides one time at 3-5
days before early stage of panicle initi-
ation would increase the benefit of NT$
6026/ha for farmers. If sprayed twice,
firstly we used 6.5% MAFA at ineffeciive
tillering stage. Secondly, we used 75%
Tricyclazole WP+25% Pencycuron WP+
75% Acephate SP, could increase the
average benefit by NT$ 5, 389 /ha. In
Changhua area, we applied 6% Cartap G
30kg/ha to control striped rice borer at
the maximum tillering sf{age, caused only
2.8% ratio of shealth blight, but increase
the average benefit of NT$ 8,897/ha.

For the second rice crop, we applied
6.5% MAFA S 1L/ha at ineffective
tillering stage, then mixed with 25%

Pencycuron WP, Stereptomycin Tetracyc-
line WP, and Acephate SP to control the
pests would increase the average benefit
of NT$ 2,373/ha,

We applied no chemical along the
coastal area but for the second rice crop,
only one chemical spray to contrel rice
leaf folder and plant hopper at the
booting stage when the pests reached at

the economic threshold level.

Effects of Management for Soil
Moisture Regime on Growth and
Quality of Rice During Grain Fiﬂing
Stage

The experiments were conducted in
the first and second creps of 1992 to
investigate the effect of soil moisture
regime on the growth and quality of two
rice cultivars, Taichung 189 and Tai-
chung sen 10. Three levels of soil moisture
tension were practiced by soil-drying to
reach 0.00, .02, and 0.04 Mpa before next
irrigation. The control (0.00Mpa) group
was submerged continnously. Experi-
mental results showed that the treatment
plots needed 5 and 7 days without
irrigation to reach 0.02 and 0.04 Mpa
before next irrigation, respectively. The
aim to save irrigation water was been
proved. The results of yields in 0.02Mpa
treatment was the highest. The milling
guality, chemical properties, physical
properties and eating quality of rice in
0.02 and 0.04Mpa treatments were the

same as the control. According to
polynomial regression analysis, soil-
drying to reach a soil moisture tension of
0.018 Mpa in the first crop and 0.027 Mpa
in the second crop, respectively are
recommended for management of soil

moisture regime during grain filling stage.

New Japonica Rice Tai-Keng 9

A newly developed japonica rice line
derived form Hokuriku 160 and Tainung
sen yu 2414 was selected in the first crop
season of 1985. The grain yield and pest
resistance were tested form 1988 to 1991
and registered and named as Tai-Keng 9.
The resistance to lodging, stripe blight,
small planthopper and white-backed
planthopper of TK 9 were fested in pest
nursery. The performance of yield
stability as good as popular variety
Tainung 67 during regional yield frials

over seven locations. The eating qualility

and stability of this elite variety are
better than that of Taichung 189 which
was best quality before.

Fig. 1. The rice grain of Tai-Keng 9



The International Rice Bacterial
Blight Nursery in Taiwan

In order to find the rice variety
resistant to Tbacterial blight disease
( Xanthomonas campestris pv. oryzae) of
which obtained from Taiwan Agricul-
tural Research Institute, the International
Rice Bacterial Blight Nursery was con-
ducted at Taichung District Agricultural
Improvement Station in Changhua. The
nursery contains 366 entries which were
offered by International Rice Research
Institute from 1980 to 1992, The
promising rice lines were selected as IR20,
Cisadand, TR22082-41-2, TR54, C702015,
1R35361-59-3-3-2, RP1057-187-5-3-2, and
RP2151-192-1 in 1990. The testing results
of 1992 showed that IR22682-41-2,
1R25587-133-2-2-2, 1R48787-54-1-1-1, and
Ayung were resistant to this disease in
greenhouse, and also in paddy field. There
were 34 rice lines resistant fo Taiwan’s
isolates of X. camprstrispv oryzaein 1992,
snch as TR25587-133-2-2. In conclusion,
the most resistant rice lines detected were
IR22082-41-2 and 1R25587-133-2-2 which
might be used as resistant source to

bacterial blight in rice breeding program.

RICE QUALITY

Study of Rice Quality in Taiwan

The rice quality is mainly determined
by the four important factors: milling

rice quality, milled rice appearance,

physicochemical properties and palatabi-
lity of cooked rice. The major released
japonica type rice varieties is belonged to
short and round grain in shape, possessed
high milling rate. The percentage of
brown rice, milled rice and whole grain of
those varieties is between 81%-83%,
70%-75% and 65-72%, respectively, and
Hsinchu 56 have the highest milling rate.
The transparency degree of japonica type
of rice varieties mostly belong to 2nd or
3rd degree, the white center or white
belly is ranged from 0 to 2 degree. The
shape of indica type rice varieties is more
variable than those of japonica’s. Due to
the effect of shape and chalkiness, it
usnally have low milling rate. The
transparency degree and white belly
degree of indica type of rice varieties is

ranged from 1 to 5 degree and 0 to 4

degree, Tespectively. The physicochemical

properties of indica type of rice variety is
more complicated than that of japonica’s,
except waxy-rice, the amylose content is
ranged from 10% to 30%, but in the case
of japonica the variation is between 15%
to 21%. Indica-type possessed all kind of
gel-consistency, but japonica type all
belong to soft gel-consistency. The
average protein content of indica-type is
2% higher than that of japonica’s. The
analytic result of cooked rice quality
measured by texturometer indicated that
Tai-keng 9 have the highest balance index,
which is 0.14, fellowed by Taichung 189,

Tainung 70 and Taichung sen 10, which
all are 0.12, and Tainung 67 have the low
index of 0.06.

Ultra-structure of Rice Grain and
Cooked Rice

The starchy endosperm of rice grains
is. composed by parenchyma cell. The
arrangement of parenchyma cell fis
elongated from the central region radially
on cross-section view of rice grain. From
the cross-section view of brown rice grain,
there is no correlation in palatability
performance with the openings degree of
starch granules and amylose content. Ten
of starch granules is packed by spherical
starch plastid. The chalkiness of nonwaxy
rice shown to be due to the loose packing
of starch granules. In the transparent
apperance region, the angular starch
granules is tightly arranged in starch
plastid. There is no relationship between
size of starch granules and amylose
content, but the smaller and evenly
distributed starch granules seem to be
have better palatability perfromance. The
opaque region in waxy rice apperance is
correlated to the hollowness of starch gra-
nufes. The ultra-structure of cross-section
of cooked rice indicated that the retrogra-
dation rate of amylose is faster in the high
amylose content rice variety, the cooked
rice recover quickly and become ridially

as in the case of rice grain.

UPLAND CROPS

Improvement on the Cultural Prac-
tices of Job’s-tears

In order to promote the unit yield of
job’s-tear in Taiwan, the planting time,
planting density, nitrogen rates, and
application methods were studied. The
preliminary results were summarized as
follows:

The suitable seeding time of job’s-
tear is from the late March to late April
and the most suitable seeding time is in
early April. The suitable planting density
for job’s-tear is 40x10 cm or 50x15 cm.
The nitrogen rate for job’s-tear should be
adjusted from 180 kg/ha to 220 kg/ha. The
suggested application method of nitrogen
for job’s-tear is 50% as basal and 50% as
grain fertilizer. Three times of grain
fertilizer was applied at panicle deve-
lopment stage, booting stage, and full
bloom stage. The equal amount of
nitrogen ferfilizer was used in each

application time.

The Influence of Cropping Season on
the Growth and Yield of Inbred and
Hybrid Sorghum [Sorghum bicolor
(1L.) Moench]

Eight sorghum inbred lines and eight
F, hybrids were grown at two locations in
the fall cropping season of 1991 and
spring cropping season of 1992. Several

important agronomic characters were



investigated and the grain yield was
evaluated to compare the performance of
inbreds and hybrids between different
cropping seasons. Experimental results
indicated that for all traifs, significant
difference was observed between two
cropping seasons but not between the two
locations. The investigation of growth
duration showed that the days from
emergence to flowering were less in the
fall than in the spring season. On the
contrary, the total growth period and the
actual grain-filling period were longer in
‘the fall crop season. In general, the
hybrids grew faster than their respective
parental inbred lines. For the comparison
of the means of agronomic traits,
significant differences were observed
between the two cropping seasons for
both the inbred lines and the hybrids for
all traits with the only exception of 1000-
eseed weight. The correlation between
grain yield and growth duration was
negative in the spring crop but positive in

the fall crop.

VEGETABLE CROPS

Preliminary Studies on Artificial
Hybridization in Asparagus Bean
( Viena sesquipedalis(L.) Fruw.)

This study was aimed to improve the
technique of artificial hybridization for
asparagus bean in order to raise the pod
setting rate and obtain more hybrid seeds

for screening.

Result of blooming observation
showed that the flower opening of aspa-
ragus bean started at midnight and
reached its peak at six to seven o’clock in
the morning. The closure of flower began
at about eight a.m. and most of flowers
wilted after nine a.m.

Preliminary result of manual
pollination indicated that the following
methods should be taken if the greatest
success is expected. Flowers that will open
in one day should be selected for hybridi-
zation. Emasculation is taken place in the
evening and pollination is done on the
following morning. It is better to gather
and apply pollen at six fo seven am.
Corolla must be kept well in the process
of emasculation. Then put a wet cotfon
ball inside. The corolla is secured with
adhesive tape afetr pollination to prevent
desiccation. The female parent had betfer
to be put in a growth chamber with a
temperature of 21-24 °C and humidity
80-90% for about three days. A success
rate of 22% was obtained in this study.

Chemical Weed Control in Cabbage
Field

The weed control methad of cabbage
field is somewhat different from direct
seeding vegetable field in term of fiming
of herbicide application. Pre- or post-
emergence herbicides is applicable in
transplanted vegetables, such as cabbage.

The recommended herbicides for cabbage

field is all belong  to .pre-emergence

app}ica‘tion. The purpdse of this trial is to

evaluate the effect of Butisan, Pénd_ime1

thalin, Lasso, Trifluralin and Mesoranil
when apply pre- and post-emergence on
the weed control of cabbage field.

Pr;elimin'ary result indicated that all

treatment didn’t cause any damage on the

growth of cabbage pléht. On the pre-
emergence plots, Butis:an and Pendime-
thalin have the best weed control
percentage, which is 97 and 95%,
respectively. On the post-emergence plots,
Mesoranil have the best weed control

percentage, which is 98%,

Effect of Planting Density on
Podding Habits of Snap Bean

This experiment was conducted for
the purpose of obtaning the podding
habits of snap bean by planting at
different densities. Three local varieties,
Grey seed, TC#1 and Kentucky Wonder
were compared at Ta-Tsun village during
the autumn of 1992. The results of the
experiment are shown below:
1.The number of nodes at first flowering
of Grey seed was the lowest set among
the three varietes. The total pod
number and yield were also higher than
the other two varieties.

2.Kentucky Wonder was the largest in
term of length, width and thickness of
pod, but had the lowest yield.

3.Using the same variety, planted at

diffrent densities -indicated that the
: first day of flowéring from sowing, the
. number of nodes at first flowering and
the length, width and thickness of the
‘peds were not significantly different.
4.The ratio of available pods to useless
pods “wasn’t significantly different in
relationship to planting space.

In cenclusion the optimum planting
density for three local varieties, Grey seed,
TC#1 and Kentucky Wonder is 8 plants
per hill, 6 plants per hill, 2 plants per hill,

respectively.

Fig, 2. The growth of common bean

(Phaseolus vaulgaris L.), Taichung
No.l.

Studies on the Improvement of
Tomato Varieties and Regional Yield
Trial

Fusarium wilt of tomato is very
serious during hot and humid condition in
summer season. The introduction of heat
tolerance variety is the major goal of
tomato breeding program. The DAIS

have been testing the tomato new lines



developed by AVRDC since 1987. The
selected lines of FMTT 22 and 3 have
named and registered for Taichung Asveg
4 and Hualien Asveg 5. Both are medium
resistant to Fusarium wit, high yielding
and slightly cracking fruit. But the heat
tolerance and Fusarium wilt tolerance
properties is not yet satisfactory. We have
introduced 7 Fusarium wilt resistant lines
from 84 crosses of AVRDC breeding lines
for regional yield trial. The check
varieties is KY 301 and Taichung Asveg 4.
The results indicated that the tested
tomato lines have the same growth habit,
heat tolerance and Fusarium wilt resis-
tance as those of Taichung Asveg 4. Each
flower cluster bearing 4-6 fruits and
without fruit thinning. The fruit yield of
tested lines is higher than that of KY 301,
but only FMTT 277, 285 and 269 is higher
than Taichung Asveg 4, the yield per 0.1
hectare is 6326kg, 6104kg and 6020kg,
respectively. The increment of fruit yield
is due to higher resistance to Fusarium
wilt, larger fruit size, and less cracking
fruit. But the fruit shoulder color of those
three lines is light green to green, and
have high tendency of fruit cracking,
uneven distribution of fruit color that
greatly affected the fruit apperance and
needed to be further improved.

Effects of Shading Nets on the
Growth and Development of Vege-
table III. Variation of nitrate/nitrite
content in the vegetable

The experimenis were designed to
evaluate the effects of shading nets on the
orowth and development of Chinese leafy
vegetables. Six kinds of commercial PE
shading nets such as 2SB35(silver/black,
35% shaded), R2650(black, 50% shaded),
Al810(silver,60% shaded), LS( black, 50%
shaded), GB1010(green, 60% shaded) and
B1010( Black, 40% shaded) were respec-
tively hung on the hypreponic green-
houses and three kinds of Chinese leafy
vegetables such as Pai-stai, leafy lettuce,
and edible amaranth were grown in the
hydroponic culture. The results indicated
that the nitrate nitrogen content of the
vegetable was reduced with the enhan-
cement of photosynthetic activity among
the shading treatments in the summer
season, but on significantly responsed on
the nitrite nitrogen content. These
significant reduction efforts were also
found in treatments in LS50 on Pai-stai
and edible amaranth and Bi010 on
Chinese leafy lettuce. Based the corre-
lation analysis, the consumption amount
of nitrate nitrogen in the nutrient was
positively correlated with the increment
of the yield and chlorophyll and nitrate
content in the vegetable leaf. There were
no significantly differences of nitrite

confent in fested vegetable among six

shading treatments. The nitrite content of

tested vegetable was remained in 1 to 2

ppm.

Change of the Composition of the
Nutrient Solution as Affected by
Zeolite through the Recycling
Process of Hydroponic Culture —
Preliminary Report

A series experiments were designed
to evaluate the filtration effects of Zeolite
on the composition variation of the
nutrient solution through the recycling
process of hydroponic culture. Based on
this preliminary studies, 99.1% of NH,-H
ion was absorbed by zeolite powder under
0.1% treatment. Four kind of ion such as
NH,-H, K, Mg, and Mn were more
significantly absorbed by the zeolite
granular with 0.5 cm P than 1.0 ecm D ina
ratio of 200gm : 1000ml. Moreover, this
positive effort was enhanced with the
increase of zeolite granular added up to
500gm. It also indicated that these ion
absorption and releasing effects of zeolite
were started in a ratio of 50gm : 1000ml
and the efforts were improved with the
increase of the reaction duration. Besides,
seven kinds of ion found to be absorbed
by zeolite were NO,-H, PO P, MH-N, K,
Mg, Mn and Na and S0,-S, Cl, and Ca
were released from zeolite. However, no
response with the ions of Fe, B, Cu, and

Zn were detected in the experiments.

FLORAL CROPS

Effect of Light Shading on Summer
Cut Chrysanthemum in Taiwan

Chrysanthemum (cv. Cheng-Hong,
Shin-Chung-Huang, and Ah-Lai-Feng)
were cultivated in 35, 45, and 55% light
shading condition from May to July.
Control treatment was in open field.
Horticultural characteristics were investigated.
1.Plant height: Height of three shading
treatments were longer than control.
Cheng-Hong variety in shading was 7-8
cm longer than control, Shin-Chung-
Huang, 10-12 ¢cm, Ah-Lai-Feng, 15-20
cm, respectively.

2.Nodes: Control of Cheng-Hong had
more 3 nodes thap shading treatment,
The other two varieties had no
difference in four treatments.

3.Flower neck of control of var. Cheng-
Hong was shorter and thicker than
shading flower. And the stems of
control were also thicker.

4.Leaf area: There had no difference in
four treatments of Cheng-Hong.
Shading of Shin-Chung-Huang had
more 20-30 % leaf area than control.
Ah-Lai-Feng in shading had more
30-35% leaf area.

5.Water absorption and transpiration of
cut flowers harvested from shading
condition were higher than control.
Leaves chlorosis of cut flowers of

control were investigated in 5~7 days.



" Shading flowers had longer vase-life.
6.Chrolophyll content of leaves from
shading had more 30 % than contrel.

Effect of Node Position and Number
on the Cuiting Propagation of Rose

Rose (Var. Samantha) cutfing were
harvested from one-year old plants, after
immersed in fungicide, treated with
powder rooting reagent, and then rooted
in the mist system. The results indicated
that the growth of adventitious roots and
sprout shoots had no difference within
cuttings from different node position. In
experiment of cuttings with different
number of nodes, triple-node cuttings
grew faster than double-node, followed by
single-node cutting. Harvest time of
triple-node cuttings were 4 ~ 7 days
earlier than double-node. Double-node
cuttings could be harvested 16 days
earlier than single-node cuttings. Ratio of
rooted cutting was all above 85% in three
treatments which had different numbers

of node.

Fig. 3. Growth of rose cutting of 42-days
old for the different No. of nodes.
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FRUIT TREES

Effects of Apical Dominance on the
Growth Habits of Temperate Pears

~ This experiment was aimed at
evaluating the effects of apical dominance
on the growth of pears and its application
to the improvement of the management
technique of pears. Cultivar Hsinseiki and
Kosui (Pyrus serotina Rehd.) were the
two varieties adopted as the experimental
materials. Significant difference in the
number of dropped leaves and partial
opened buds were found among the 3
kinds of apical growth status of 1-year old
Hsinseiki. The dropped leaves and partial
opened buds were 5.7 and 1.9 in growing
plants respectively; 7.8 and 3.3 in resumed
growth plants; and 8.8 and 3.9 in ceased
growth plants. Based on this results, three
prafting treatments were designed for
2-years old Kosui pears: A, Kosui grafted
on Niauli (stock); B, top-grafted Niauli on
Kosui at the trunk of 180 cm high (Niauli
was also the stock); C, Kosui grafted on 8
lateral twigs of Niauli. The ceasing of the

apical growth of A was on August 30,

1993, and B and C was on September 13.

In the period from July 31 to October 4,
the net increment of trunk cross section
of A, B, and C were 268 mm’, 272 mm’,
and 482 mm’; and the percents of the
dropped leaves were 73.3%, 76.8%, and
79.9%, respectively. By application of

cyanamide on October 6, the rate of

budbreaking of A, B, and C were 58.1%,
50.8%, and 72.4%; and the percents of
flower buds were 3.5%, 3.2%, and 4.2%,
respectively. These results showed that C
treatment possesed the advantages of
higher growth rate, longer apical growth,
and was helpful to the budbreaking of the

2nd crop of pear in the autumn.

Study and Investigation of Damage
by Natural Disaster in Vineyard

The purpose of this study is to
understand the effect of natural disaster,
such as heavy rainfall, {flooding and
typhoon on the yield and quality of grape.
The three typhoons occurred during
October, 1991 to September 1992 have
caused severe damage on growth and
development of grape. The major damage
is as follow: vineyard flooding,. broken
branches, fruit dropping, rotting and
cracking of fruits,. The flooding
experiment of vineyard indicated that the
degree of damage is depended on the
location and different growth stages of
grape tree. Flooding is affected the
photosynthesis, leaf growth and fruit

growth of grape tree.

Cultivation of Temperate Pear at
Lowland Area

The major constrain of growing
temperate pear at low elevation area in
Taiwan is uneven bud emergence and

dieback of flower bud. Experiment results

indicated that 1 ~ 2% of ﬁydrogen
Cyanamide have the best effect on the
enhancement of budbreaking. Apply this
chemical during Jan, to Feb. on pear tree,
the bud emergence rate could reaching
70%. Application of 0.5% Hydrogen
Cyanamide on {ree could enhance the leaf
dropping, budbreaking, and the bud
emergence rate is above 90%. The flower
bud will complete the initiation stage at
January on the following year. Treated
the flower bud between January to
February with Hydrogen Cyanamide to
enhance the fruit setting, and the fruit is
ready to harvest at July ~ August. This
method will replace the topgi‘afted

practice in pear productien.

Fig. 4. Kosui pears in Taichung DAIS.

Effect of Bagging on the Fruit
Growth of Kycho Grape

The production of table grape
"Kyoho" is mainly on winter season,
partly due to the unacceptance of fruit
bagging practice at summer season by the
farmers. The fact of high temperature

and . high berry rotting rate of summer
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fruit resulted from bagging are well-
recognized by farmers. The purpose of
this study is to observe the effect of
bagging on the growth and ambient
temperature of berry cluster. The
primary bagging result indicated that at
July of summer season, the internal
temperature of bag is 6°C  higher than
that of unbagging treatment. The effect of
bagging on the fruit growth and
development as well as berry quality will

be studied in the future.

SOIL AND FERTILIZER

Effect of QOrganic Manures on the
Growth and Yield of Sweet Pepper

This experiment was éf')ndu'cted in a
slate alluvial sandy loam soil in the farm
of Taichung District Agricultural Impro-
vement Station at Tatsuen, Changhua.
The whole experiment consisted of the
following six treatments arranged under
randomized complete block design with
four replications: (A) chemical fertilizers
only (control); (B) hog manure compost
added with microorganism; (C) chicken
manure compost added with microor-
ganism; (D) microbialized oil refuse; (E)
microbialized oil refuse with rice hull; (F)
microbialized oil refuse with rice straw.
In treatment A, chemical fertilizers at the
rates of 150-120-150kg/ha of N-P,0-K,0
was applied as the common recommended
way, and a pesticide, Benlate, was sprayed

for three times during the whole growing
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period. In the other 5 organic treatments,
the amounts of manures were applied
based on the same rate of 150kg/ha of
nitrogen calculated in accordance with
the nitrogen contents of individual
manures, and three sprays of sugar-
vinegar solution were applied instead of
chemical pesticides.

The results showed that the plant
height, fruit size, fruit number, and fruit
yield in all organic treatments were all
very significantly higher than that of the
chemica} treatment; among them the
yield of the plot of chicken manure
compost with microorganism increased
for 77% was the highest. Apparently this
very significant increases in plant growth
and yield was the combined effect of
organic manures and the added
microorganism.

Significantly lower iron content, and
very significantly lower manganese
content in the fruit of organic treatments
suggested that it had the tendency to lose
the nuirient of iron and manganese,
however as the unfavorable metallic
elements, sodium and nickel were both
very significantly lower and fruit size
were bigger in all organic treatments, it
may say the organic sweet pepper is
better in quality from the view point of
their nutrient safety and outside
appearance,

As to the diseases, the affected plants
by phytophthora blight was significantly

lower in organic treatments than in
chemical treatment. The affected rate of
soft rot also fended to be lower, and the
virus chlorosis fended to be higher in
organic treatments than in chemical
treatment, but both of them were not

statistically significant.

The Influence of Applying Phosphate
Fertilizer on the Yield and Quality of
Citrus

The study was to find out the effect
of applying phosphate fertilizer on the
vield and quality of citrus on Latsol, The
field experiment was conducted in 1991 to
1993 at Shinsho in Taichung County. The
12 treatments of four levels of phosphate
content ( <200, 200-400, 400-600, > 600
ppm ) in original soil and three appli-
cation rates ( 0, 300, and 600 g/plant ) on
P,0, base were used. The randomized
complete block design with three repli-
cations was adopted in the experiment.

From three-year experiment, the
results indicated that the yield of citrus
froit was 75.61 kg/plant and its juice had
10.4% Brix sugar content in the combi-
nation plot of applying 60¢ gram
phosphate fertilizer per plant when the P
content level was 200-400 ppm or less
than that in the original soil. If P content
in soil was lower than 200 ppm and
together with no applying P fertilizer, the
yield was 50.3 kg/plant. However, the P
content in soil was 400-600 ppm or higher

than 600 ppm, the citrus yield was 63.5
and 75.1 kg/ha, respectively. In addition,
no significant difference of sugar content
was found. Therefore, high yield and
good quality could be expected if P
content in original soil was 400-600 ppm
or higher and phosphate fertilizer is not

necessary to apply.

Evaluation of Chemical Indices of
Potentially Available Nuirient for
Compost

The mineralization potential of an
organic fertilizer is referred to as its
potentially available nutrient (PAN). The
most efficient vse of composts was to
match their PAN values with the amounts
of nutrients needed for the aim crops.
Two corn pot experiments with different
levels of composts (rice straw, chicken-
sawdust , and dairy composts) were
conducted tb evaluate four chemical
extracts (0.1 M NaOH,1 M NaCO, 1M
(NH,) ,CO,, 1 M Urea) in measuring the
PAN value of composts.

~ Results showed that the high
correlation between the amounts of N and
P uptaken by corn shoot and extractable
N and P was the ammonium carbonate
extract. The relationship between the
amounts of organic N and P extracted by
ammonium carbonate and their amounts
uptaken by corn shoot can be signifi-
cantly described by Langmuir equation,
r’=0.831%* for N, and 0.746*%* for P,
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respectively. Their regression equations
can be employed to estimate the quantity
of compost which is required for
production of a crop. Therefore, ammo-
nium carbonate extracting method can be
used to evaluate the PAN value of

CcOmposts,

A Study on Preparation of Composts
from Used Mushroom Culture Medium

A study on the characteristics of
composting processes and products was
conducted by piling used mushroom
culture medium with soybean oil extract
waste and bone meal (A treatment) ,
chicken dropping (B treatment), hog feces
(C treatment), urea and perphosphate D
treatment), under the condition of initial
carbon/nitrogen (C/N) was 30, moisture
content was around 60% , piling volume
was slightly more than 1 m’ (L1x1wx1
h) and turning frequency was every 10
days. The result showed that treatment A,
B, C, D required 80, 20, 50, >110 days,
respectively, to become matured composts
with C/N ratio lower than 15. However,
evaluating matured compost on the base
of almost no temperature raising after
turning those piles for several days,
treatment A, B, C, D need around 72, 51,
58, 77 days, respectively. The maturity
days of each treatment was different
while judging them on different criteria,
but the order of maturing speed were still

the same as treatment B > C > A >D. The
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result of biological test indicated that the
germination percentage of cabbage seed
in 1:5 (w/v) water extract solution didn’t
increasing with piling days and showing
the unstable tendency. Then, it is difficult
to be as a criterion for the treatments in
assessing maturity degree. IHowever,
cabbage seed could germinated more than
70% in same water extract solution from
each treatment with 70 days’ piling.

The treatments could become
matured composts after piling for 110
days and the products’ properties are as
followings: (1) pH is in the range of 7.5~
8.5. (2) electrical conductivity (EC) is
more than 4 ms/fcm for A and B product
and less than 4 ms/cm for C and D
product. (3) carbon content is between 30
and 36%. (4) total nitrogen content is in
the range of 2.0 ~2.5% and product A is
the highest while product D is the lowest.
(5) product B has the highest phosphorus,
potassium, calcium and magnesium
contents among the four products.

The result of primary test showed
that the initial effect of the products on
cabbage growth didn’t bave a positive
relationship with the total nutrient
content. In other words, effect of
different compost treatments on the early
stage of the growth of cabbage was not
coincided with the order of the total

nutrient content.

Stildy on the Improvement of Salt-
Accumulated Soil

The experiment is to evalvate the
improvement methed for salt accumu-
lation slate alluvial soil under protected
cultivation (PE film tunnul system). Based
on the salt-tolerance concept of Maas and
Hoffman, the .threshold salinities for
non-heading Chinese cabbage (Brassica
Chinensis 1.} and leaf lettuce (Lactfuca
sativa L.), which were grown on the slate
alluvial soil under protected cultivation,
were 9.77 and 3.30 m ', respectively. The
relative efficiency of the reclamation by
five techniques used for both non-heading
Chinese cabbage and leaf lettuce grown
on the slate alluvial soil under protected
cultivation was quite regular with their
ECe in the order: 1. Removed salt
accumulated soil (5 cm) and applied with
3 Mg ha ~ ' dairy manure; 2. Deeply
plowed to 50 cm below soil surface and
applied with 3 Mg ha™' dairy manure; 3.
Applied with 3 Mg ha™' dairy manure; 4,
Covered with 5 cm paddy soil and applied
with 3 Mg ha ’ dairy manure; 5. Applied
with 20 Mg ha "' dairy manure. The rel-
ationship of EC value of soil under
protected cultivation in central Taiwan
with concentration of water soluble ion is
as follow: 1=1.895 EC™® ¢cmol L, the unit
of BC is dS m ', the correlation coeffi-
cient is r=0.997.

Fig. 5. Normal crop growth after impro-

vement of soil salt accumulation

under structural facility.

The Effect of Dairy Compost on Crop
Production and Soil Characteristics

Field trials including rose, bitter
gourd, gladiolus, and grape were
conducted to study the effect of dairy
compost on crop production and soil
characteristics at Changhua (Teichung)
and Taichung (Houlee, Waipu) counties.

The result showed that the use of
dairy compost had positive effects on the
improvement of soil characteristics such
as the decrease of soil bulk density, soil
hardness, and the increase of soil water
confent, pH, OM, and available
phosphorus , but no difference for the
exchangeable potassium and inorganic
nitrogen content in soil. However, the
effect of using dairy compost on soil
characteristics showed only between 0 ~
30 c¢cm from soil profile during one
cropping season. The application of dairy
compost also significantly increased both

yields and qualities of crops. For example,
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the yield of rose, bitter gourd and
gladiolus increased by 7.3%, 29.5%, and
9.6%, respectively. Therefore,it is recom-

mended that dairy compost can be as a

rescurce for organic fertilizer.

AT R

Fig. 6. The composting of dairy waste.

Effect of Application Rate of Hog
Manure on the Growth and Yield of
Spinach and Leaf Lettuce

Effects of hog manure on the growth
and yield of spinach and leaf lettuce when
srown on red soil and slate older alluvial
soil were studied. Result of pot
experiment indicated that the amount of
hog manure is correlated with the growth
and yield of spinach and leaf letince, the
treatment of hog manure at 20 t/ha have
the greatest increment effect. The
percentage of yield increase for spinach is
113.0% and 44.9% and for leaf lettuce is
80.2% and 59.4%, while grown on red soil
and slate older alluvial soil, respectively.
1t is recommended that hog manure is a

very good organic fertilizer for field crop.,

i6

Effects of Soil Amendments on the
Growth of Loquat and the Amelio-
ration of Strong Acid Seil

Result of soil amendments experi-
ment on strong acid soil in loquat orchard
at Shinshe and Taiping, Taichung county,
indicated that application of humic acid
plus ammonium laureath sulfate (ALS)
and gypsum have the best effect on
growth, yield and fruit sugar content of
loquat. Among treatments, application of
humic acid 40 mi, ALS 3 ml and gypsum
5.0 kg for each plant per year have the
best performance. Fruit yield increment
in Shinshe and Taiping is 7.7% (2.9 kg/2
plants) and 10.8% (2.5 kg/3 plants) ,
respectively. Application of humic acid,
ammonium laureth sulfate and gypsum
could improve the soil bulk density, soil
hardness, soil infiltration rate, and
decrease the content of iron, mangénese

and aluminum in the soil.

PLANT PROTECTION

Identification of Tomato Spotted
Wilt-like Virus on Peanut in Taiwan

Some ring-spotted plants of peanut
were collected during the fall growing
season of 1992 and 1993 from central
Taiwan. The disease was characterized by
one or more fan-shaped light green to
yellow discolored areas along the main
vein, each enclosing one ring spot. The

plants showed tip necrosis and dieback
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symptoms in a later stage. When the
diseased leaf samples were assayed on test
plants by mechanical inoculation, local
chloratic lesions or ring spois were
produced on Datura stramonium, Phaseo-
Jfus volearis L. (cultivar Victor) and
Chenopodium quinoa and necrotic spots
only produced on Nicotiana benthamiana.
Symptoms on . mechanically inoculated
peanut seedlings were similar to those as
observed in the field. Atfempts to
transmit the virus, fentatively designated
as TSWV-P, by metheds other than
mechanical means were unsuccessful. In
the crude saps of infected peanut leaves
negatively stained with uranyl acetate,
spherical particles 75-100 nm in diameter
were observed. Particles with an elliptical
outline, about 60-65 nm in width and
85-120 nm in length, were also observed
frequently. In  ultrathin  sections of
infected peanut leaf, virus particles were
either spherical, enveloped, 80-100 nm in
diameter, or elliptical, olive-like, about
60-90 nm in width and 90-140 nm in
length. Most of the particles were
arranged in line or clusters with a
surrounding membranous structure and
were found in the cyctoplasm adjacent to
cell wall. In western blotting, polyclonal
anfisera  raised against TSWV-W,
TSWV-NY, TSWV.I and the peanut
yellow spot virus reported from India
failed to recognize TSWYV-P. The resulfs
strongly suggest that TSWV-P occurring

in Taiwan has no serological relationship
with TSWV-W, TSWV-NY, TSWV-I and

the peanut yellow spot virus

Fig. 7. Symptoms of tospovirus on peanut,

Investigation of Orchids Diseases

Orchidaceae is an extremely diverse
group consisting of over 800 genera with
at least 25000 known species. The
Orchidaceae is the largest assemblage of
flowering plants known to man. Cattleya,
Dendrobium, Phalaenopsis, and Onci-
dium are major cutting flowers. Disease
became dormant in the hot, moisture
summers and with the advent of fall rains
and splash water. The major diseases
included black rot, anthracnose, southern
blight, Fusarium wilt, petal blight, brown
spot and soft rot. Fusarium solanf caused
by orchid is a new disease. Typical
diseased symptoms on the leaves is a
brown discoloration - which is round or
irregular in shape, more or less sunken

and rather clearly defined.
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Fig. 8. Soft rot of orchid.

Contro! of Gray Spot on Loquat

The loquat gray spot disease caused
by Pestalotia eriobtryicola in Taiwan.
The pathogens could isolated from
diseased leaves, bud, stem, flower and
froit. The optimum temperature for
pathogen germination and hyphal growth
was found to be 20-28°C .The occurrence
of gray spot in loquat was found to be
most serious during the period of June to
October in Taiwan, This disease could be
controlled by spraying chlorothalonil and
carbendazim-mepronil. There are totaled
of 32 hectare demonstration plot for
control of gray spot at Shin-she, Kaoshin,
Taipen and Taichang In 1990. The
number of application of fungicide is 9
times. The period of application is
concentrated on July to August. Field
experiments indicated that gray spot
incidence of non-treated and treated plots
were 38% and 8.3%, respectively. In 1992,
field experiments with non-treatment and
treatment incidence of 51% and 1.5%,

respectively. Increase per yield 717797

18

NT$ per hectare,

Survey of the Diseases of Vegetables
Under Structure in Central Taiwan

Different vegetable species, seasons,

the sort of structures and managements,

.occurrence of different diseases and their

seriousness under structure were sur-
veyed during July 1991 to May 1992, The
diseases found were Rhizoctonia blight,
Pythium rot, soft rot, root knot, wilting,
downy mildew, black rot, anthracnose,
white rust and black spot (feaf spot). The
continuous cultivation under sfructure
favored the development of soil-borne
diseases, such as Rhizoctonia sofani and
Pythinm spp. For air-borne disease, the
most serious one is downy mildew.
Among 10 vegetable species surveyed,
black mustard have the highest disease
ratio which always results in devastating

damage.

Studies on the Physical Control
Methods of the Siriped Flea Beetle

Sticky boards of six colors were
placed in radish field to test the color
preference of the striped flea beetle,
Phyllotreta striolata (Fab.). The order of
color preference of P. striolata was
yellow> green> blue> white> red> “black.
Sticky card placed at a height of 25 cm
from the ground trapped the largest
number of adults of striped flea beetle.

Radish plants were grown under green-
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house conditions in pots containing soils
of different textures that were innocu-
lated with adult beetles. Significantly
fewer larvae and pupae were subse-
quently observed in sandy soil than in silt
loam and clay loam. Pot experiments
showed that scaking the soil with water
for 48 hr resulted in complete death of the
larvae and pupae inside the soil. The
occurrence of this beetle was nil during
the entire growing period (25-35 days) of
Pok-choi in two experiments carried out
under established house conditions when
the soil was soaked in water for 48 hr
before sowing. A survey made in harvest
time gave 0.5 to 2 adult beetles per square
meter for water-soaked soil as compared
with 10 to I8 adult beetles per square
meter for non-soaked soil. The occurrence
of other insect pests, including temato
leaf wminer, Lirfomyza bryonize and
diamond-back moth, Plufella xylostells
was either very low or delayed when the
water-soaked. To

soil was ensure

continupus cultivation of vegetables
under established house conditions, after
removing the debris and preparing the
soil and before sowing, yellow sticky
board was placed in the house to attract
and kill large numbers of adults of striped
flea beetle, tomato leaf miner and
diamond back moth to reduce the sources
of insect pests. The present work has
demonstrated that soaking the soil for 48

hr before sowing could effectively control

and the

production of good-quality vegetables is

the siriped flea beetles,

ensured without spraying any insecticides.

Integrated Control of Frankliniella
infonsa and Liriomyza bryonize in
Pea Plant

Franklininla intonsa and Liriomyza
bryoniae affected pea plants at 20 days
after sowing to harvesting stage. The
recommended control chemicals for K
infonsa is 25.3% Mevinphose E.C. 500 X,
2.8% Bifenthrin and Cyhalothrin E.C.
1000 X; for L. bryoniae is 75% Cyro-
mazin W.P. 6000 X. Although placing
yellow sticky card and water pan at
ground level could attract ¥. infonsa and
L. bryoniae If combine Bifenthrin and
Cyromagin with yellow sficky card,
sugar-vinegar solution and detergent
solution will increase the control effect.
The pod yield of pea plant at plots of
28% Bifenthrin E.C. 1600 X, 2.8%
Bifenthrin E.C. 1000 X plus 75%
Cyromazin W.P. 6000 X and 2.8%
Bifenthrin E.C. 1000 X plus two yellow
1.35 and 1.33
kg/15m?, respectively. The difference is

sticky cards are 1.44,

significant compare with other treat-
ments. Application of 75% Cyromazin
W.P. 6000 X plus 2.8% Bifenthrin E.C.
1000 X plus 10.9% Penconazole E.C. 4000
X at 10, 15 and 20 days intervals showed
that the 10 and 15 days applicaton

intervals have the best control effect, The
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difference also reaching the significant
level.

From the above result, we recom-
mended that during the occurrence
period of F. infonsa and L. bryoniae,
application of 2.8% Bifenthrin E.C. 1000
X plus 75% Cyromazin W.P. 6000 X at 10
- 15 days interval could reach the aim of

integrated control

The Damage of Bulb Mite on Gla-
diolus and Lily Plants

Bulb mites can damage many corm
or bulb-flower plants and other crops on
roots and shoots by reducing their growth
vigor. Gladiolus corm and lily bulb are
the major hests of the bulb mites. A
survey of selected spots in the field
showed that bulb mites invaded the bulbs
or corms immediately after they were
planted and by the time of harvest, the
infection rate was over 90%. Treating the
bulbs or corms with pesticides before
planting could reduce the damage slightly,
yet the infection was still common,
suggesting the existence of significant
numbers of bulb mites and their eggs in
soils. The damage was the most serious
for both gladiolus and lly plants at
harvest time. Those slightly damaged sh-
owing browning of the bulb or corm near
the roots. Seriously damaged plants
showing rotting at the roots and the base
of the scales. The occurrence of bulb

mites -together with diseases hastens the
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rotting and the yellowing of leaves;
eventually the plants dry up and die.
Exeamination of yellowing and abnormal
plants in the field revealed that 46.6% of
the gladiolus and 29.3% of the lily plants
had bulb mites together with disease
infection. The average damage rate by
bulb mites of gladiolus plants in Taichung
area was 12.6%. Among the areas
surveyed, the damage rate of gladiolus
was the highest (17.7-21.5%) for Bei-dou

and Tian-uei areas in Chang-hua and the

lowest (4.5%) for Pu-li area. The average -

damage rate of lily plants was 6.8%. Lily
plants in Bei-dou area had the highest
damage rate (20.4%) and those in Pu-li
area had the lowest rate (0.5%).

Fig. 9. Mites covering the entire damaged

part.

Investigation on the Population Fluc-
tuation and Life Cycle of the Mealy
Bugs Damaging the Leguminous
Vegetables

Nezara viridula, Riptortus clenaris
and Scotinophara lurida are the three

important mealy bug pests damaging

leguminous vegetables in central Taiwan.
Among them, N, viridula, R. clenaris and
§. lurida mainly attack asparagus bean,
snap bean and vegetable soybean, respec-
tively. Usually, their population reached
its peak after podding stage and damage
the bean pod by sucking the juice that
always results in unfilled pod fruit. Field
survey showed-the population of these
mealy bug increasing from mid May
(flowering and podding stages) and

reached it peak during June to August,

_ then the population declined since Sep-

tember. When N viridula was fed on
asparagus bean under laboratory condi-
tions (26-30°C), duration of the egg, larval
and adult longevity were approximately
5.4, 24.9 and 21.3 days, respectively, and
it took 36.5 days in average to complete
one generation, The predepositing stage
was about 8.2 days. A female adult
deposited 67.6 eggs in average each time
and their consecutively deposited I to 6
times with a 3 to 8 days intervals. The
highest total deposited egg number for
one female was observed up to 425 eggs.
The duration of the egg, larval and adult
longevity for R. clnearis were approxi-
mately 4.7, 18.7 and 34.8 days, respec-
tively and it averaged about 58.2 days to
complete one generation. Under labora-
tory conditions, there were 12 overlapped

generations in one year.

Toxicity of Mixtures of Several
Miticides with Fungicide Triforine
against Kanzawa Spider Mite

While the Kanzawa spider mite,
Tetranychus kanzawai Kishida, 1is a
major pest, powdery mildew and black
spot are the major diseases on roses.
Therefore, to save labor, rese growers
often tank-mix miticides with fungicides
for their control. This e;&perimeht first
tested in the laboratory for the effecti-
veness of mixtures of fungicide 18.6%
Triforine E.C. (1000-fold dilution) with
seven miticides and two plant nutrient
supplements that were proved to be
effective against the spider mites. Four
mixtures with better effect were subse-
quently tested in the field. In terms of
toxicity against Kanzawa spider mites,
mixing 18.6% Triforine E.C. with the 8
pesticides did mot produce any adverse
effect, In the field test, mixing 18.6%
Friforine E.C. (1000-fold) with 2% Aba-
mectin E.C.(2000-fold) , 25% Bromopro-
pylate E.C, and 2.8% Bifenthrin E.C. gave
excellent control rate (92% to 100%) of
eggs, larvae, nymphs and adults of
Kanzawa spider mites. In contrast with
laboratory results, a mixture of Triforine
with 20% Amitraz E.C.(800-fold) was
quite ineffective against this spider mite.
Thus, growers should av_oid mixing these

two pesticides.
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Survey on the Occurrence of Insect
Pests on Vegetables under Pipehouse

In terms of cultivated areas, Ipomoea
reptans L., Brassica chinensis 1. (Pak-
choi), B. nigra Koch, B. campestris L.,
Lactuca sativaL., B. chinensis L. (Ching-
geeng), B. juncea Cosson., Amaranthus
mangostanus L., Chrysanthemum corona-
rium L., Spinacia oleraceaL. and Apium
graveolens L. are the most important
vegetables (in that order) grown under
pipchouse throughout the year in central
Taiwan. Insects occurring on vegetables
under pipehouse vary with species of
cultivated vegetable, seasons and manage-
ment inside the facilities. The major pests
on individual vegetable are tobacco
cutworm (S, Fitura), Kanzawa spider mite
(T. kanzawal in I reptans, striped flea
beetle (P, striolats), diamond-back moth
(P. xylostella , tobacco cutworm and
Liriomyza bryoniae in B, campestris;
diamond-back moth and fobacco cut-
worm in B. nigra; striped flea beetle and
diamend-back moth in B, campestris and
diamond-back moth, striped flea beetle
and tobacco cutworm in B. juncea. Pests
occurring in other cultivated vegetables
are fewer and their damage is always
limited. Striped flea-beetle, diamond-back
moth and tobacco cutworm are three
major pests under facility cultivation.
These pests occur throughout the year,

however, the striped flea beetle reaches it
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peak from October to December and
from March to April during dry seasons.
Diamond-back moth reaches it peak from
November to the next May and tobacco
cutworm always causes serious damage

during October fo December.

AGRICULTURAL MACHINERY

The Design and Development of a
Furrow Digper and a Two-speed Belt
Transmission

There are about 500 hectares of soft
pinger producted in the Baogua mountain
area in central part of Taiwan. These
ginger farmers dig a lot of 40 cm depth
and 15 cm width furrows first and then
plant ginger rhizomes in the furrow. This
part of digging work is all by hand and
very hard thus the labor problem is very
serious. To solve this preblem, Taichung
DAIS developed a cultivatormounted type
furrow digger. This digger uses mecha-
nism of rotary chain with digging knifes
and can dig about 35~ 40cm depth. But
the machine’s original ground speed is too
fast, so the 8.5 hp engine power is not
enough. According to power calcu- lation
result, the machine’s ground speed should
be lowered down 2.5~4 times. But if only
change the original transmissen or
pulleys to lower down the whole
machine’s speed, it will be too slow to
move on road. A new design of two-speed
belt transmission set has been developed

to solve the ground speed problem and to
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speed needs. This transmission set has 21
teeth solar gear, 17 teeth planet gear and
54 teeth ring gear inside to reduce speed
by principle of self and around revo-
Jution. It is fully sealed and with

lubrication oil fullfiled, can reduces speed

: ‘about 3.6 times gnd is very easy to instail.
. Take out the original pulley and replace
by the transmision can make the

- cultivator driving on road for 1:1 speed

and working in field for 1:3.6 speed. This
transmission set can alse use on similar

field machinery,

Fig. 10, Overview of the furrow digger

and a two-speed belt transmission.

Storage Quality and Bud Force
Relaxation Quality of Chrysanthe-
mum Cut Flower

For the purpose of improvement the
quality of chrysanthemmim, this research
is to explore the quality change of
chrysanthemum cut flower under various
amount of compression deformation and
period of transportation as well as its

relaxation and creeping behavior. The

" help the machine matching its ground

information about compression effects,
we can control the bud fransformation
and find the best packing size in practice.

The results showed that the longer
chrysanthemum cut flower was in the
post-harvest process, the more broken
_leaves it had, the shorter its flowers and
leaves lasted, and smaller its blossoms
were. It was also showed that the amount
of broken leaves increased and the size of
blossoms decreased when chrysanthemum
cut flower was packed in the lower Iayers
of packages.

The force relaxation of chrysanthe-
mum cuf flower was predicted by a Ge-
neralized Maxwell model which consisted
of three parallel Maxwell elements.
According to an equation of chrysanthe-
mum cut flower force relaxation, it was
predicted that in the condition of 10mm
deformation, the relaxation force of

ch}'ysanthemﬁm cut flower buds would

became "0" after 15 hours.

Fig. 11. Deformation of the chrysanthe-

mum cut flower after 14 days of
cold storage,
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The Harvesting and Transporting
Process of Grain Tank Rice Combine

Harvester

The graintank rice combine harve-
ster was imported from Japan in 1993. It
was tested in the central area of Taiwan
by Taichung DAIS. The harvesting grain
are loaded into a 1000 liter bag or a truck
and then transport to the rice dry'ing
center directly. This machine is better
using in consolidated rice field to reach
0.3 ha/hr capacity, this is better than
normal bagging combine. The volume of
graintank is about 950 liter, it could be
filled up after about 25 minutes harve-
sting, and then the grain could be moved
from graintank te a transporting vehicle
by a auger automaﬁcal]y in about 2.5
minutes. This harvester ne¢ed two or more
grain transporting vehicles when carrying
distance is longer than 1 km, because the
grain have to be unloaded in a carrier
immediately , or the harvester will stop

until the tank is empty.

Fig. 12. Graintank rice combine harvester
loading paddy rice to the truck.
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Studies and Improvement of Manure
Spreader on Agricultural Carrier

A Japan-made SASAKI GT-1110K

manure spreader .was imported by

" Taichung DAIS in 1991 for testing and

comparing ifs performance with other
kinds of spreaders. It was found that the
mechanism of cutter blades with triangu-
lar spreading turnplates get better effects.
According to this results, the research of
fabricating a manure spreader in cutter/
turnplate form from a 13 Hp diesel engine
agricultural carrier was set up. The
original carrier’s cargo deck was taken
out and replaced by a spreading head
with manure bin. The scraper at the
bottom of manure bin was intermittently
driven to scrape manure backward. The
spreading head contains turning cutter
blades and triangular turnplates to smash
and spread the manure. This ‘experi-
mental machine has been assembled in
this year. The spreading head can he
easily removed when not in use, and then
replaced by a piece of backboard to
change the machine into a peneral agri-
cultural carrier. The carrying capacity of
this spreader is about 0.8 ton(1.4 m’ ), and
spreading width is 6-8 m. It spends 1.6-2.6
minutes to spread for each loading. If the
recommended quantity of manure appli-
cation is 5 ton/ha and the spreader is in
high manure output speed with 9 km/hr

ground speed, the machine spends only

PR

- of the structure, etc.
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. Fig, 13. Overview of manure spreader on

z
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about 16,7 minutes to spread those
manure ekcept the time of reloading and
transporting in read. This spreader works
well when testing in field. But, a few

defects of the spreader still need to be

- improved such as the slipping problem of

'Sé-jjaping chain and the heaviness problem

agricultural carrier.

~ AGRICULTURAL MANAGEMENT

Analysis on the Production Cost and
Farming Income of Citrus Cultiva-
tion by Lin’s Family

This study was suggested by the
Agricultural Management Team of "Re-

ducing Citurs Production Cost Project"

‘to observe the citrus production cost and

“farming incomes of Liu’s family in order

to obtain uwseful information for further
improvement. The owner of the studied
farm, Mr. Liu, was at the age of 30. He
graduated from high school and willing to
work on citrus production for his future

career. The farm located at the suburb of

Taichung City with total land area of 1.85
ha. The results of the study indicated that
the amount of total production, gross
revenue, production cost, farming profit,
return te family laber and farming earn
were 32,865kg, NT$ 908,039, NT$ 771,385,
NT$ 136, 654, NT3 438, 764 and NT$
493461, respectively. The analysis on the
structure of production cost showed that
labor cost, fertilizers and marketing cost
were NT$ 302,110, NT$ 127,508 and NT$
94, 620, of which they occupied about
67.96% of total production cost, the rest
were around 32.04%. A study on the
break-even point were found that the
total production cost were NT$ 771, 385.
Among them, the variable expense and
fixed expense were NT$ 318,090 and NTS
453, 295, The sale amounf of break-even
point were NT$ 697, 699 and 25, 253kg.
The total sale of Liu’s farm were higher
than this break-even point to which the
citrus production of Liu’s farm had

benefits.

of Production-
marketing Groups of Flowers and
Vegetables in Taichung Area

An Investigation

Seven kinds of production-marketing
groups , including teams of flowers and
vegetables were organized by COA
(Council of Agriculture) since 1993 to
reduce the impact of attending GATT in
future. In order to carry out the govern-

ment’s program of assisting farmers and
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enhance - the function of production-
marketing groups of flowers and vege-
tables, a project of collecting basic data
from the groups was conducted by staff
of extension center of Taichung DAIS.

The result showed that 109 teams of
flowers and 227 groups of vegetables in
Taichung district were registered at
Taichung DATS in 1993. And among those
registered groups, 81% was assisted by
Farmer’s Association while the other
19% was assisted by cooperative farm.
. However, there were overlapping of
group within them.

In the aspects of the cultivated plants,
farmers of flower group preferred
Chinese cymbidium, lily, rose, gladiobus
and baby’s breath than others flower
crops, while farmers of vegetables feam
preferred cauliflowers , co-ba, vegetable
sponge, bamboo shoot, tomato, egeplant,
kidney bean, watermelon, balsam pear,
and cucumber than other vegetables.

As to the property of production-
marketing group, only meeting place,
tables and chairs are more popular than
other facilities, members of a group
gathered 6 times yearly at group leader’s
house, activity center or the meeting
room of Farmers Association and they
sale most of their product to consumer

market.
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Fig. 14. Survey of flower and vegetable
production-marketing groups in .
Taichung district.

A Case Study on Farm Management
for a Joint Farming Group

Thé joint farming group engaged in
the cut-flower produciion is an excellent
type of enterprise organization. The pur-
poses of this study were to analyze the
characteristics of farm management and
financial status in order to use as refe-
rence for guiding the agricultural produ-
ction and marketing groups.

The results obtained showed that the
annual management income was NT2,853,
664, the ratio of management income to
business receipt was 15.7%. Both the net
farm income and the return to operator’s
capital were all equal to NT3,286,814. The
rate of return on operator’s capital was
60.7% and that on total capital was
35.3%. The ratios of operator’s capital
and of long-term capital were 46.4% and
93.8%, respectively. The rate of security
on equipment investment was 29.1%,

current capital ratio was 1150.3%, the

“ratios of net worth to liability and of
‘fixed assets to net worth were 86.7% and
587%. Turnover rates for total capital,
fixed assets and operator’s capital were
1.8, 8.5 and 3.4, respectively. The produ-
‘ctivity per hectare cultivated land was
'.".'NT’T, 381, 091, the productivity of one
person equivalent was NT5, 712,825 and
that of capital was NTL78.
U Th general, the revenue for this joint
;."'_"'fzi"rming group was high, but non-cash
-.5.'réceipt was also high. It was excellent
solvency for short-term debt although it
- may be just all-right for long-term debt.
. The liquidity position and security of

" finance were favorable. The recovery
"'periods of fixed assets and operator’s
ﬁzcépital were very short although the total
:"c"apital may be longer. The productivity
for this business was very high.

In conclusion, several soggestions
could be made as following: (1) Streng-
thening the collection of market infor-
mation and establishing the marketing
concept conducted by consumers. (2)
Strengthening the management of sceds.

{3) Repaying some long-term loan in

. order to reduce long-term liability, or

::".:._'_:_.: adding operator’s capital. (4) Farm
record-keeping should be in detail so that
the production cost and revenue of
individual cot-flower can be analyzed and
data obtained may he used for planning
of the future production. (5) Training the

members in the joint farming group to

analyze record-keeping data and utilize
data for improvement of farm manage-
ment. (6) Strengthening the pregram for

research and development.

AGRICULTURAL EXTENSION

Survey on the Recognization Trend
of the Farmers’ Subsidary Jobs’
Training in Taichung District

Due to the comparative low income
of the farm families and the rural-urban
migration, the amount of full fime
farmers remaining in the village become
fewer. A pioneer project namely pro-
gramme of the subsidary jobs’ fraining
for farmers and fishermen were started
conducting from 1990. A total number of
1000 trainees has attended these subsi-
dary jobs’ training courses since then. A
survey was designed to make a better
understanding of the recognization trend
of farmers in Taichung district on these
kinds of the subsidary jobs’ training. A
random sampling of 30 members from
each of 61 Farmers’ Associations (FA’s)
was questionnaired respectively. The
results were summaried as follows:

(1) The information resources of training
was obiained from the expansion of the
extension agents of FA’s, magazine and
this questicinnaire issue.

(2) There were 45.1% of them thought to
attend trainings which were organized
by the public training institute and the

venue closed to their village was better.
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They were also preferring to obtain a

training from district agricultural
improvement station or FAs™{62.7%).

(3) The training held in the off-season or
Jeisure time was better (51.7%).

(4) There were 62.7% of them thought to
pecome part time farmers even if they
were shifted to enjoy their secondary
jobs.

(5)The training duration arrangedin1-3
month was better(54.4%).

(6) They were 54 % of them opted to get
financial support from government due
to they were shortage of income during
the training duration.

(7)Four training courses i.e. car repairing,
home watering and electric repairing,
resturant service and home decoration
were popular.

(8) The constraints of attending training
of these secondary jobs were thought to
be a) shortage of income, b} not
acceptable in training period, c) not
allowed by present job, d) far from the

village,

Survey on the Living Quality and the
Educational Needs for Rural Women
in Taichung Area

The objective of this survey was to
evaluate the responses of farm women to
the home economic training courses

conducted by the Farmers’ Association
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and as well as to their living styles and
characters, The sampled farm women
were interviewed by  questionnaire
method, Based on the Maslow’s theory,
five levels of living demand of human
being could be catalogued as physiolo-
gical needs, safety needs, belongingness &
love needs, social needs, esteem needs and
needs for self-actualization. The results
indicated that the majority of farm
women were satisfactory in the mid-level
of "belongingness and love neeﬂs“, and
they were urgent for the "safety needs".
There were no significant differences
between members of home economic
group and those from non-home economic
group in other four levels of living
demand of human being. However, those
from non-home economic group were
more careful on the expression of "needs
for self-actulization", The locations of
villages made a significant influences in
the living demand. Less satisfactory
responses were shown on those from rural
villages. Home economic {raining was
practically useful for the improvemnet of
the demand of heaith and the recogni-
zation of living demand. The individaal
farm woman showed more interesting in
attending the activities of home economic
group. Those from different locations of
villages showed no differences in the de-

mand of home economic training courses.

_}’IIS't'udies on the Adoption of New
Technology by the
-'-.'Trainees of Rural Youth

~ Agricultural

: In order to survey the adoption of
‘new agricultural technology by the

'--'t:l";:;:{inees of rural youth, a total of 270

:':_'tr'afihees receiving an one-week specialized

t’i:aj"ning course in 1989-1992 were evalu-

ate'd by trainee followups according to the

méthods such as telephone interviews and
.:_qi’iéstionnairs. These training courses
included eight protected horticulture
c!:asses with 209 trainees, two organic

'5__ag'riculture classes with 40 trainees and

S T

one floriculture class with 21 trainees.
The results indicated that 13.4 % trainees
(28 person} of protected horticulture class
. grew greenhouse vegetables in which 16
'-:: of them by hydroponic technique and the
: _zdthers by simple vegetable farms. It was
= also found that the main factor of non-

adopting protected horticulture techni-

ques was the high cost of facilities.
Congideration of the motivation of
adopting hydropenic techniques was of
industrial prospect. For the trainees
worked at the profected structural vege-
table farms, a marketing channel wasg
identified as the main reason. 27.5 %
trainees of organic agriculture class
adopted new techmiques because it is easy
and practical. No space and material to
making compost was considered to be the
main factor by the non-adopted trainees.
It is clearly indicated that 90.5 % trainees
of floriculture class devoted themselves to
the flower production in which only two
of them adopted new floriculture tech-
niques and the others was the Chinese
orchid growers. For the motivation of
growing flower, more than 50% trainees

considered the industrial development in

progress as the main priority reason, and

then followed by the economic profits and

personal interesting.
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ACTIVITIES OF AGRICULTURAL EXTENSION IN 1993

AGRICULTURAL EXTENSION

Training and Education

A fotal of four subject matter
training courses were held for young
farmers in 1993, with 113 {trainees
attended. A total of four on-the-job
training classes were held for agricultural
extension workers, with 85 persons
attended. A total of three foreign training
classes were held for the agricultural
technicians of friendly nations, with 35
participants attended. And a total of 79
persons attend related training programs

at this station (Table 1).

Farmer’s Services

The staffs of this station made the
farmer’s services work very productive
and fruitful in 1993. A total of 9,178 local
visitors and 835 foreign guests visited this
station. A total of 1,872 farmer’s letters or
consulting services been answered. And
Associations  and

local Farmers’

agricultural cooperatives as well as
agricultural production and marketing
oroups were guided in carrying 256
training classes of which the trainers
were invited from the staff experts of this

station (Table 2).

Table 1. Training activities of agricultural training center in 1993

Training activities Class Trainee
Special subjects training 4 113
On the subjects training 4 85
Foreign training 3 35
Other training 2 79
Total 13 312
Table 2. Activities of farmer’s gervices of this station in 1993

Services item Frequency Person
Local visitors 135 9,178
Foreign guests 88 835
Consulting services 656 1,872
Trainers support 256 -
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RURAL LIFE

Improvement of Rural Living

To improve the rural living environ-
‘ment and quality, a series of improvement
programs for the rural inhabitants were
:.-"gxecuted by some basic- level Farmers’
":As'sociations and guided by this station in
1993 A total of 21 training classes were
j';._"(_;:i_':ganized for the aged people in farming
'._ifillages. A total of 25 training classes
__;":Were organizing the courses of sanitation
and health services and 28 training classes
.- were giving the courses to strengthen

“guidance in family educatioin. A total of

12 villages were selected for the envi-

ropment improvement in rural areas
(Table 3).

Development of Rural Culture

Under the development program of
rural culture, an integrated activities of
rural culture were held at the three
demonstration villages such as Pi-tou,
Wu-chi,
Taichung. A total of eight township’s

Changhua, Ta-chia and
activities of rural culture were held to
promote the traditional rural culture.
And a total of 13 villages were selected fo

set up farmer’s culture classroom (Table
4).

. Table 3. Improvement of rural living environment and quality in 1993

' Cogltnty Guf.dancg of Sanitation Family Improvement of
b aging life & health education living environment

city (class) (class) (class) (village)
Taichung 11 14

Taichung c. 1 1 1% !

Nantou 2 3 3] 5

Changhua 7 7 11 5

Total 21 25 28 12

Table 4, Activities of rural culture in Taichung areas in 1993

8(‘:01111? ngonstration Township’ s Farmer’' s classroom
city village activities (village)
Taichung 2

Nantou = :13 3

Changhua 1 3 :

Taichung c. - 1 ?

Total 3 8 13
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Investigation  of

Guiding  for
Production Cost for Farm Products

Guiding the farmers’ associations to
investigate the production cost of farm
products. The informations obtained were
then used for publishing the Report of
Production Cost of Farm: Products in
Taiwan by the Department of Agriculture
and Forestry. A total of 51 farmers’
associations were guided and 134 crops

were investigated in 1992 (Table 5).

Project for Guiding the Rural Youth
to Establish Enterprise

The purpose of this project is to
assist young farmers establishing new
mordernized farms. A total of 134 rural
youths were qualified to receive fhe
low-interest loans from the government to
start their new farms in 1993. The loan
was used for farm of ornamental plants,
tea iree, fruit tree, vegetables and layer
{(Table 6).

Table 5. Status of investigation of production cost for farm products

County/City No. of crop No. of village No. of farmer
Taichung City 1 1 3
Taichung County 34 15 258
Changhua County 45 22 287
Nantou County 54 13 334
Total 134 51 882

Table 6. Kinds of farm enterprise managed by young farmers

County/City Ornamental Tea Fruit Vegetables Layer Others Total
plant iree tree

Taichung City 1 0 1 1 0 0 3

Taichung County 17 0 6 2 0 5 30

Changhua County 27 0 4 4 8 11 54

Nantou County 20 20 2 2 0 3 A7

Total 65 20 13 9 8 19 134

32

PUBLICATIONS

A, Published on Bulletins of Taichung D.A LS. in Nos. 38~41:

" “1.Chen, C. W. and Y. F. Tsai. Investigation on the Status and Willingness of ﬁtilization of
© . Organic Fertilizer in Central Taiwan. 38:1-10.

_'_2’.Chang, D. C. and C. C. Chen. Population Fluctuation of Major Insect Pests on Kidney

- Bean and the Proper Time of Control. 38:11-22.

Long, G. W.and Y. 5. Tien. Performance and Economic Benefit Research of a

Turnplate Type Manure Spreader. 38:23-36.

‘4.Huang, H. C. and Y. F. Tsai. Effect of Application Rate of Hog Manure on the Growth

_ : . and Yield of Spinach and Leaf Lettuce. 38:37-43.

o 5.Hu, C, H. Historical Review of Semidwarf Rices and Breeding of A New Plant Type for

o Sustainable Agriculture. 38:45-63,

6.Lin, T. 8. and W. J. Wang. Control Effect of Some Common Miticides Against

. Two-spotted Spider Mite, Tefranychus urticae Koch. 39:1-15.,

..‘_7°Lin, C. H. A Study on Preparation of Composts from Used Mushroom Culture Medium.

o 392727,

:':S.Hsieh, C. F. and K. N. Hsu. An Experiment of the Organic Farming of Sweet Corn and

. Vegetable Soybean. 39:29-39,

_ "9.Lee, J. F., S. S. Chen, A. N. Hsu and S. Song. Effects of Management for Soil Moisture
Regime on Growth and Quality of Rice During Grain Filling Stage, 39:41-50,

16.Lin, H. 8., J. H. Lin, L. R. Chang and C. H. Lin. Effects of Plant Growth Retardants
on the Growth Habits of Shinseiki Pears. 39:51-59.

11.Liu, T. S.,, W. J. Wang and C. J. Chen. The Use of Some Plant Nutrients for the
Control of Mites. 39:61-71,

12.Wang, W. J. and T. S. Liu. Control Effect of Some Common Miticides Against
Kanzawa Spider Mite, Tetranychus KanzawaiKishida. 40:1-8,

.~ 13.Tsai, Y. F. and C. W. Chen. The Effect of Dairy Compost on Crop Production and Soil

Characteristics. 40:9-16.

14.Lin, C. Y. The Occurrence of Sorghum Ergot Disease Caused by Claviceps sorghiin
Taiwan. 40:17-28,

15.Lin, T. F. Resistance to Stem Borer ( Chilo Sappressalis and the Performance of
Agronomic Characters of Newly Developed Indica Rice Lines. 40:29-36.

16.Lin, T. C. and S. H. Chuen. Utilization of Waste Mushroom Compost for Tomato
Production, 40:37-44,

33

S e



17.Ke, C. T., C. C. Chen and H. L. Liu. Survey on the Occurrence of Insect Pests on

Vegétables under Pipehouse in Central Area of Taiwan. 40:45-54.

18.Liu, H. L. Survey of the Diseases of Vegetables Under Structure in Central Taiwan. 41:

1-9.
19.Ho, J. H. and T. S. Liu. Developement and Application of Auto-control Hot-water

Treater 41:11-19.
20.Fang, M. N. Population Density and Control of Frankiiniella infonsaon Pea. 41:21-32,

21.Chen, C. C. and W. L. Huang, Purification, Partial Characterization and Serological
Properties of Rice Stripe Virus. 41:33-41.
22.Lin, C. S. Tolerance of Twelve Rice Varieties Against Xanth

Oryzae, Bacterial Leaf Blight Pathogen. 41:43-54.
23.Chiu, C. C., M. L. Hseu and L. S. Hsu. Field Observation on the Use of Sex Pheromone

to Control Spodoptera lituraon Soybean in Indonesia. 41:55-63.

omonas Campestris pv

34

- RAGHT R

j[%%@ﬂﬁ%%%:ﬁ@ﬁﬁﬁﬁ
- REESMARZ RIA

Fk I
O BH ARG A M %
O BEREE > E-FEREAATESR
o RRBFATHASREETRS T
10 5% B-Fo it « At el /R BT g3
SAERZHBRASTES  BENIIER
b BERRRERAH M - BEREAS
AHARR MBEREFREAT 368 RAE
ORH ISTTHRLEHE & P10 AT &
COALE 1154 ~ 1744 - 215435 B 6 AL3EH 2143
CEMLHRE  RAGLIEKES

L KAREMIER L RERIERE
C BB 2 BfR
BB E ~ BT

ARESIES - BERE —IEER
& 190%% ~ & E6THR ~ #Ar64%k - &0F
A0~ & PAME ISR E s ARy
Beewal LA R SRS
¥E - e RR kR s PRI0%E
oo MERACI~21.0% 5 B HABHE S K
BEFHIE1IEA3.4~133% 5 @& P 190
P bl E % 09 ~72% « A4
BMAEE LA ERRER  UE
9 AL 10382 E AR P4 4 11.03mm > K
&4 T AAE1529.07mm » & & P 1905
5 6455 B 1% 47,28 ~8.15mm « ¥ JE AL H ¥
BAE > 22 B o Bl EEE

7t BN SR 1 2

WA E BARRE 0 BERS FAE 1R
EARBARFH B L2082 » k& & FAMIO0
A 1,323 00 0 W& F 1903 B 3747 643K
AT AN 1,385 A B 1,388 A
ALERBFERTE - ERAEMARE
SARAG A A A B 4R 0 TR Ep
Bl b AR T > BERA > E8R%
FRE - BN TR E SR EARR
B2 BEN > FRAREEEE -k
W EALGRA 0 EHAET R AR
Bk VST - KBERBEYE
oy AT 5 AL 2 G AL A o

KR BEMRZEEME

BREE - BAE

RBFR A3 RAGR A E R A (
)M EBRE BRI RA - B8
MAM L E AR 2080 0E 0 M
FHAA S EH AR AR T S P
» RAREBEBEGENFEA XF3 A
XM42 o HAEE 6 KA 14 RAEmRBEE
(cm) » PTAF04 F e 88 S AT s AR
M EAEFERL > Fi#—F K Hayman
(1954) R B35 G¥Hirs o 74
BWr-Vr (Vr» 32— FFEF 5 W &
—Fa P RARA G LS TR
FHE (XFI327 » XM42-14) > FrAE&
Hayman 4 & 3L o972 8T8 (D) =7
By QRETESRAC)RERLTE
BAHaMFEEAR G £EHRAE(6)£ L
FLpE oy AR B AT DO el AE
MYEH, » I Eb(FaEd R Fel Al g
35K o AR AT 5 A8 A bk KA R AR R

35



H4% 8 XFI3-7 & 85% » # XM42-14 &
T4% & AR R AR BRES
A E o dAE R EREESH T
(@ﬁ%’ﬂﬁﬂ4mﬁiﬁﬁ%%é%%
% 7 WA RE MR AT
1157 25,81 oy 3 PR 2R R il > BA A
B RS RARES REELER
Hh o BEASRETEREETRRAAL
Sk AT AT B o fo iR 8 B RSP 7 hy/H,
JEA 1 A e AR A R T
#] o

Hy s K RS A E M A B A R
HEH s BEY > BETS
USRS L B A AN

B A S A ZRE 0 AR R

v R B AR R R st kR A ET

o A R 30 Ao SRR A RH

B o PR A kA R A 2 B F

B REE MO TG By BHERES

Ba koA L RIERERZSF - SR

BRE-EEAG TR TAWE AR

kBT AR A X WG HOR 0 Bk R

2 Pk IR ARARATI~5R > HE

T-346,026 70 /AW o Wik kA M

%%guﬁ%ﬁ?ﬁﬁﬁﬁﬂm%h»&

y FAEARET 3 ~ 5 R4 T5% =3k WP

0.4kg+25% F FLIE WP 0.5kg+75% Bk 3% A~-SP

Q&Mm%%%$~&’£%m&ﬁ$ﬁ

5389 7 [ AHE o BALM AR E A i

WBHZIE MEBABR 6% B G

30kg/ha 60 — K > BriGHRRA 0 A

FAED 8 > Kl 35 8,897 L/ AR ©

3 = IR o R R 6.5% BT AP ER &%

S 1L/ha Brie —k » BRI ~5KA

36

25% & %l WP 0.5kg+10% sk vt R A WP
1k +75% Bk # 4k SP 0.8 kg/ha & 15 i6 — K
ook o JLd A E T 2,373 LR ¢
S i M [ — SR — AT AR 3 AL B
# e Ik AR 9 BT KA A
mARA B AR R -

K R KRR B
B2R

R B
it - B~ BPREE VR OH

Ak B g 8 O Bk R
vk BT SIS KB RO R B2 T AT
o 19924 — ~ =M A A T KR E R
WA E M - HEBERH > AR
B 4B FBAL 4 P 189 SAALAE & T Ak 10
Ak AR RAZEME - RIS
AN VERE LIRS TEARIEAERE > AH
2L 0 MPa (3:41:2-k) > 0.02 MPa & 0.04
MPa % =g X3k TR A > A IERAT
o Bk R A RAGER AT M o ]
BEEm LBk ERIRE > FHERS
% (0.02 MPa) A7 & (0.04 MPa) # & #] &3
WA Es o Hab o 325 PEASRAZRE
» Ok B B R AR E Y o B
002 MPaz B30 » A ¥ miaf A EM
oo B AT MRS LYk TR B
KL AR R - GRS FRARRM
U REH RHFE o F AKX
R E AR AR EE R Rk 4
& KA TR —BER G E 0018 MPa
, = MR R E E 0.027 MPa #k HEEAL
2o TR R HNAE > TGS
RSB A HLE T IR S
Basw LR ALF ROFR - FREGEN
TEEAARE AR -

 BERZE R
HEECREAE-FE B

G 9 RAE T EEERRFALE
100 3RBFA B RANE 2414 R4 LA
CREREN R RS ARALTER
e RE b - R
U A B AAE T LIRS B AT R
sk AREAFZEAAFELS > T
XA L BEHORE  MARFK - HBAL
HHAE ~ FHER - RERE - AHAE
DR ARG ERGE  BARAGHREH
U OREAEE > BENRREEAZS KT
ok RENE RFRKRERES &
RO S E A R LA ek Ak
WA B ARE BT RSAES F 189 5 o
A6 ROTM S b 189 A0 s 0 W H
LA 5k LB AR ) BRI
SRARY ARG EMRR - MR B
RERGFRERS » AERKFE 0 &
HRA AR LRk B
BAT BT & KE Y 180 WA
R

JK A A S B PR A — W R XE S
g R A~ MR

L kARG MR B RGBT d A
FIEHER B 4G KA % A (IRRT) F 98
HooRAGE AL R A SR R R AT > i
FORHRR TGl o SRR RAY
AIGEF > RETOEESIF A > £4b
RI66MBAM(R) > HRIEHAE T ER
IR AR B o 1990 ok Hvg 8 E AR
A 34w LGS FAA R 0 199143t
A0 B A R R B AR 0 1992 4

B8 e w7 B 2 AT H S TAE - 19904 W H &
54k BIR20 ~ Cisadane ~ IR22082-41-2
- IR54 ~ C702015 ~ IR35361-59-3-3-2 -
RP1057-184-5-3-2 & RP2151-192-1 »
Cisadane » IR22082-41-2 & IR2151-192-1 /&
o4 B R MR A T A R B AR (e
BARTY RIS BT o T AR
FAE - GEMRITHER RARAK - 1991
o M AGR E 3 R AR A
IR22082-41-2 IR25587-133-2-2-2
IR48787-54-1-1-1 & Ayung ¥ART i & £ 340
WEERIFE - 1992 Fi R0
IR25587-133-2-2 % 3448 & A& £ KA - 45
S EFM R ERBER IR22082-41-2 &
TR25587-133-22-2 B3 L H ARSI A -

K 5 0

EERRKBEZHRE
kBN~ SRR

BEAREELREHRREE - g
B BIOETRRTERIATEE FO
RBEFIAS, &R ER 2 BRAHKE
S BAMEEREY o AARELRK
o SR GRAREREATHHS
81%~83% ~ T0%~T5% R 65%~T2% » 3
g AH A SO Z AR R R o R ZEW
JE KA B2 H 3% BRI a RS
HA0R]288 - RGBT LS T LA ¥
v Rokds 2 kR G 2 g 4R o EE A
BRI E > AR R F 28 A b F AR
12554 » du il G F A 0R 409 %
B2 M o ARG AR B AR AL AL 3
M T REAEZ 4 0 AR AR T
2 Ed 10% 5] 30% 0 @EGZH LS

37



15% %] 21% 5 Fks SR A S M
JItk > EARAS B BA PO 5 A
A AR SR K > R KA
B LB - ATk HeE
EAEAG Y 2% o WK ARG &
Z o kAG AR B RN BOERAR
1 A MR SRR R AR
WL A RAUE R R R E R A
M fkE gt e > A SR Z 01485
ok p e 189k - & R TORAS PAI0
s> 0.12 0 Mle E6THRZ00656RE -
LnhRARAASARLEL AT K48
18°CARBIT A2 KR H W > &
189 55 B & A8 O Th. 2 R ST ati A
AR TH s BT gaELE N e R6TH
Bl BT KA TS TRmE Y -

S R KBRS R S

HE R OB
Sk Ay AR LA o R A BB A 0 AL
FpgbrERy 0 Ad Tl RRANGE
fooo BN E R A e ZRETS
Tk T A e S 5 AT AMA
R LS 0 LA G B VY IR AR R A A R
R o BRI AR T T MR
SRIL R A R SR E 0 L
Ak 8 4 2 Ak AR 4 T S KR TR
% A e A B LT s R X B AR
v Aorkd £ 2 E AR A F SAERAY
yi A ML e pa A AR R R A AT o R
GREFZATIRAEASLS AT &
20~ G048 MLy F Al R — AT H 8 > B
sy R A R ey - ARG E
Wk p e Mo AR AR > &0
HFIFRAR A K AT R kB MR G

38

g AR B R g BAR 0 R R
Wy BH AR - B RRL B mRET
& A AAET 4§ SR e 2 AL
s g% fop AN AP e AL
A SAEAAR G B HARNSE SRR
o R R 2 R AR 0 R
LM B AT AR
MFEVED
BN UGE
WG A - BRI
ARESAYELRYAEHAEE > HA
&BEE 5 A LA ST I AR
o R R R R A R
B BRBrERTMESERLEIAT
G ~4F L P33R T A HRAEN -
4% 35 VA0 X 10434 50 X 15257 4
o REAEGIERAE R L 1802
FAEE 220 &K - R Rk ES
SO% i B FE  50% Ak e » A AR (R A

HR0R) » IMALN S AEH 95 BRI
#4110 8 ) &6 M 16.7% °

HENERETRE F, #TREETR
R e

B ®

) 2418 % 2 § % £ (1248 B-line #2 12
f8R-line) ¥4 B A-line $t R-line 48 # 5 49 1248
AAET, BEERAE > AR AR A 5
MR R AR RAAEETYASBELE
B RRER FARBREHZRER
4PLF AR A REN  EREHFML
FRSEMRK HASRAXARELE
mERESTELRAER K WA

B g o LA LA A B AL AT T 0 B B A
Jwﬁ%k%ﬁﬁ’@&iﬁaﬁﬁﬁ%%
A A R 2R KA AR A Y
i AR ARAL B SRR R e A R
e RARBESTHATALEERER
ERTEE RARAARREZTEE
EIE R E R REE > LERg Ak
 EF IR - REBREEERALT
Qﬁ&ﬁiﬁﬁm’ﬁﬂﬁﬂﬁﬁa

JE%&H@ZH%@%)

M
 ARGIBHELEHZEHE S AW
A REFRBERMZ A ARREE
By ¥ BERABIHEREZAR
oy BIC A R4 R e > LA TES WAL
{_%i-rej » BRI AT L6~THZ M « jB5
b LAF8RF A OB A K
Dtk am S o RSP Y BRET
‘AW Bk EERRELE
R AR RS o T 2RI
SHE AT L6~THZM  BHHLLN
o B AMIR 0 3R AR o BN
ERZAFAA BN E21~247C 0 RS0
~90% X ARANHIR o ol THFR
EX B R A R R RGTE2% -

AR E B AR
o 1% 9%
S BB AR AR 0 AR
BRI gL HAR MR AR o TR
 RREA R R RRAT BB A
AL A AR R IR AR S o R

) El'r..":.

B8 A2 i Butisan ~ 4R - =483 -
P RMREEAER > A Ew AT
BEBRTHERER > HBEEueiEs
RHAHEAFTZHE - BMERESRE
W BRELYBRE KBS
B NEERAFIOFFAR - mbREL
o hRAER R EAF AR
F 4 o XA B 2 Butisan ¥ 47 85 i 2 R 8
i R eETiGTI% 0 R &EF
H95% « T EEIN > LURMEE G
Rtk » Brib B T298% WL L -

PEEEHEMREHEEERZRE
& # 5C

AABGERARE TR MR IR
EF 5% Ri= - HE @A LM H
BB A A — AR ARG RATER 0 i
AREFHESENERAZREEFER
s B EHEAFESAA KALRH
FAMFEE(T5X45¢em » 124~ 6~ 84/
RIYFHABHERRREEFZHE - H
BER R—FERET > KiEwsgF—
WM ETH o BXGRERM - EEEA
THGREERE LR - WA RE -
KE -~ RAYRHE P —RARIH R
» R E R MY 0 BOR R AR
KR WEHAEFTRABHE - H--
SeAE R B AL M BRAL BB~ AL - B
REE LA -BRAadsamEER - ¥
HMEBRA=KAEGT -5 Hradedd
AEZZRBHK - EFH(TERAER
RKZ IR RRREELAMENG > H=
EEREERE > REREELERRSE
f-ghodR/ N > RA=8H/ N B E2M/ R
Bk

a9



%ﬁ%ﬁﬁﬁﬁ@ﬁﬁﬁ
PR~ HIER
ARDEGRSA > HREHRBREE
LY REYEEHAEERIGE e At
ﬁﬁﬁ%zﬂﬁ&ﬁé&ﬁ&&zi%ﬁ
%’5@&&%E%~w$maﬁﬁém
ﬂﬁHMT&%ﬁﬁ’ﬁﬁéﬁém@ﬁ
am’%&ﬁmmaﬁﬁéﬁ%&ﬁ%%
&%HﬂTﬂﬁ&B%’%M$%ﬁz%
é*ﬁ%ﬁﬂﬂﬁﬁﬁﬁ%’%ﬁ¢ﬁ%
#%‘§%%~§%ﬂ&%m%ﬁ’%ﬁ
ﬁﬂ*!ﬁ&#ﬁ%#ﬁ%é@ﬁ%ﬁmﬁaﬁ%ﬂ%&’ 1
ﬁﬁﬁoﬁﬂ%ﬁﬁﬁ%ﬁ(%%%@)
ﬁﬁ’ﬁ¢u£§%%%%ﬁﬁ%M&%
¢xﬁﬁmh@%ﬁm~%%ﬁ%ﬁﬁ%
@%%%’ﬁﬂﬁﬁﬂiﬂﬁﬁﬁﬁ’%
ﬁ@ﬁﬁ%’ﬁﬂ%ﬁﬂnké¢ﬁﬁﬁi
%%%ﬁﬁ&&%ﬁﬁ&:%%$%%a
L
AR A2 1091~ 1993 F SR & R &
Lok dim A LA REYTIRAS TRR
m%'%ﬁwﬁ‘%%#ﬁz%&o
z%%ﬁ%&&m@%ﬁrﬁéﬂﬁﬁ%
W THERRATER  ARAEE-
1%%%%&%%%&%&%%%%&%1
sz min E N E o e T RATIRA
s > RIA%A PMTT 277 ~ 285 » 269 =8
%%ﬁ%ﬁ’%&@%%ﬁ%%%ﬁﬁ
~%%k‘$%ﬁ§%ﬁ°%m&ﬂ%
%E%%ﬂ%6ﬁ6&ﬁ‘6m4&ﬁﬁ

602007 ©
L s = ABHANSRARAAAAE

BiE o wHEZARE o L RAHERE
é%ﬁ’ﬁ@ﬁﬁ$%%’1%%i’%

40

7 RS B ARTARM
%6$&’%ﬁ%%m$%’§%$%ﬁ
B HAEFRKE -

WEEMEHEREE LR ERR
¢ﬁ@/ﬁ%@%ﬁ%§2@k@ﬁ
=)

H%%*%%%\%ﬁﬁ*%%h*

o=k
K g R Rl A SRR
AHZRE Sk AR SR

2SB35(24% | ZPEAY » HHF65%) R2650(
2 5 PE& - 8 F 50%) ALB10(4% &, PE
m’ﬁ%$m%pL$§6mm’ﬁ%$
50%) » GB1010(%k &.PE#H > # R AO0DY R
BI1010( % &PEH > i% 5 3 60%) % 64% © 5~
ﬁ%%ﬁﬁﬁﬁ¢é%~%ﬁ&éﬁ¥%
Sﬁuﬁﬁ%ﬁﬁﬁﬁ:ﬁﬁﬁ}&%ﬁ
&%ﬁﬁ%%%ﬁmzﬁﬁﬁﬁ:ﬁﬂﬁ
%ﬁ%%iﬁ?ﬁ&@ﬁ%ﬁzﬁmaﬁ
ﬁﬁﬂ%ﬂ%ﬁ$%%%“$ﬁ%ﬁ@%
ﬁﬁ#ml&%ﬁﬂﬁﬁﬂ%%%&é%
&éﬁ%iﬁﬁ@ﬁﬁﬁ’ﬁmBmmﬁ
ﬂﬁ%%ﬁ%%ﬁ@%zéﬁoﬁ%’m
ﬁ%ﬁ%ﬁ%ﬁﬁ%=$ﬁ#ﬁﬁ%ﬁﬁ
%%ziﬁ'ﬁﬁ%?ﬁ%%ﬁ&%ﬁ%
FAASEEAMM  EEMAHRERLSEN
MM RERSE - T2 ] R 38 2 A
ﬁ%ﬂﬂ&i%*#ﬁﬁiéﬁﬁ’ﬁﬂ
MR PRBERZSE

%Eﬁ%ﬁﬁ%@ﬁ*ﬁ%ﬁmﬁ
2 (T )
iR s BELE S WER
W7 (Zeolite) B LA M AR T L E

o e AR BRI R AL
ik R H A o AR AT
%k 6 Ay 3R R B RIE B AL RO
FAER B AGH A TATH: © A0 Bt
B BB LN A R
E L0 At e LOR LT
T#99.1% NHLNERF » MEEOSA
2 e 200 A F P AR
H,N » K * Mg » Mo§wigded > %
FHESONLE  MREE - BB
2 TR SR R TR T 2
BRI H A RO R AR > Rk
WA R B F 20 BB T AR
S A Ay T A MR NOAN » POP
» NH-N» K » Mg » Mo & Na¥ G4 7
HH BSOS CLECa% ZAE M T - (2
' B Cu - Zo oAb TR o

e 4h

ﬁ@%g%wﬁ%§2%ﬁ

i FFERTE - FrERe
R E LR L R e
A35% + 45%  S5% AT + A
LR AR AR SR i
ZEFIEA - SRET  DEERRHR
BB AR o Wb T8 RT~8

Y WA TR I0~2024 8« A

R RS e L E S
R O RAH R ARSI M &
B o A RAL R e B
A RBEER - MARZRERA

R MR R AL A BRELAR ¥
HEEOGHRBRAKXEBES 4920~30%
» TR IS g B a5 #930~35% -
()74 3 BT Ay SRR SR bR R &
BAMHFRGEERBaLS - #HEa
WA S EAE R BLARL mdAa
AR T AR R RAE S o IR R
xR REMER EhF o2 RER
R $30%KAE -

TREMETESHE N RITESE
T R
B~ BT

AHREHEE A BREYLE
» BT A R BRSO ORI
BB o FHEITAKRER > BERETK
REMIFAE(RA > 5~ 65 4 ) B i 31
H(FA~SHRES~6 ) » Sifiz
ARG R - Rz 2R
HEEZELREE BT HRITHETAS
BRI MEEER - FHEHRL2AZY > 363
% 2 ORI L RS R A2 224
AL » R ERIESSDAL - R 3
B3 EEAEAR AR BT 2REA LA
¥ REFRGHEEZAEREEINE
HFBEF - EAMFRFR - FARS
JERRTF £ RS 3HIEHEA2M2E
BAUERE - 3M3EMALH2IE 2 AW £
A RA~TRIZRKZ T - {2 B i
FRAEAR (RSO R )R H2Mm2E S
AR AR AR EFE 28
IMIEZ IR ARG FEFR
CHFRERMF A RER -

41




R BHE

THRESNERAERIEE
13l ~ Bk 5 E

A E AP AL BEkE (Pwus
serotina Rehd. cv. Hsinseiki and cv. Kosui)
B H %”{%ﬂﬁﬁ%@%“%ééﬁ%i%i%%
» B A AR L 0 1990
$9ﬂma%§fﬁi%ﬁ£%3ﬁ$ﬁ
Ea A Rk BTZERE AR Fob 24
ﬁ%?’%SJ%;m§%ﬁ;mi&%
783 A RARS 0 H88EK - 4k
£ REY B 3 A ROE AR
AECZEERY B19F kAR
zﬁﬁgm’%a3%’ﬁmiﬁzﬁﬁ
%ﬁ’&39%’&%¢ﬁﬁ%iﬁuﬂ
ﬁ%%’w%¢%%%ﬁ¢*%~¢$ﬂ
Sk AR B AL HAR Y SRR S A
R ik ETRARA & AHNS
Hma%éﬁiaﬁ;%ﬂ9ﬂwai%
adab  TA3LE £ 10 A 4F SR @ RL
¥ E = 4k ik 57268 mm’ 0 272 mm®
, B 482 mm® 5 B M ZF L B EREK
AT33% » T6.8% » K79.9% ; EULA3E >
= Y RARKE 58.1% 0 50.8% K
1049 | ZHZIGE RRKRE35% 0 3.2%
. BANG o btk BT R R HARMR M
ﬁ*%zi&ﬁ$%k’ﬁﬁﬁﬁ%ﬁm
EEY > AEEMREZRS ERAR
Wz R e

HHEAKRERERZRNRRE
o TR IS
AR R AR R B AR A

42

%ﬁﬁ%ﬁ%iﬂ@ﬁ&&%ﬁ&ﬁz%
@ 47 ARER o REB0FI0A XL BRI
FRSIEXNE L ¢ P ES EIP-3- )
gt o MEZHAATHBER o R
@ EREEENK KA MR o R
A R ST RE A RE R RED

BN FHLEERRGATREL

M$@ﬁﬁ$@ﬁgzﬁ%nﬁﬂﬁé¢
Pl AYH WRAEKRE > HAF S
SAFHETRIHHEhGBE > vk
A AR 2L ETARFHTH
ZEER -

EEHEERERERZMA
B E R

PR E R N R ok L
B 9 3 o AR AR RO o R AL A
% 427 3k gk 4 A SL0A Hydrogen cyanamide
196 ~ 2% £H 4T 12 38 0 AL 3 o ORISR - A
~ 9 REIAMALZ M WHRTIE
70% AL o LIGFRRMA > TERK
Kz 8 ATFA A Hydrogen
cyanamide 0.5% i AE R AL A
SR AE o HERTEIOBAL - LFT
EBE1AMBFILE R fHE1~2RHH
A Hydrogen cyanamide j& 2 » AT
LR 0 RET T~ AR - JE F 3t
Jr ik T AR E KRB R TR PABAX,
ok kR AL EEE - BATASER S
ST BRI Ae R RS

ERNERTERBERYEZRA
AR ~ M EH

Aok @A R H2RE FRATH
ARz AR MEREIRWHELAENE

BRI o BRI kAR
S WA RE A ARG
f%%@kﬁ%wﬁﬁwﬁﬂﬁ%ﬁ%&
AN RAAERE AL FAR
R A o AR E 9 BT E AT
ARG HA AR BAAE
B MRERBEFHHEELHR
RESR BRI GAN KER
EEBERAERRESD - TRELG
& o i g RAE AR R A
A RRUEIERRZRE A RAT
R BB R R -

;Li;%z A

HEHHHMERREELRE

C OWEF -~ wHS

KA EYIOHRIA G P REE
55— JAS MU AR M AT
XA T P15 A0 B A R A R
& RHFIEAM IR AJLICE - B R
ek AR~ C A RORIE R
L DA R IBE B WA
GARE I  F A% A s il BE o fohe
A ﬁTP;OS-KZO & 4 150— 120 - 150 kg/ha,
BT 7 o S AL HE B e =
A BN AR A A 150 kg LT
THIRAE B 0 AL 3 R4
BbiE =0k o HHRBAE AR B4R 6 5
A 2S B4 0 1027 B - 12729
1B HRACE] 1A 1S Bk AR A T
(% -

R REAT AL — A AR e
BT S A R
O R EFAEIA e LT IR

Beise bk A dh B 2 A BRI T1% » BIFA
BAEEY RSN - h—aHkE - BT K
Do BB A S BEFSERER
MR AR ER -

HIRT AR HER > BAMA
MR A A A IR B R 2 R R
» WA B ARBE ARV MAREAERTE
ZH O EHARARFLE > Wil AREE
Ea Y RRER RAEHER ST A
B % > PP RF MR e A e
E s AREEMRZ ST ABRE > &
A A BT HLERT R
S

s B 0 BTH A ARAE R e B MR
HZ R T BB RS
1Ee o mEERRIA M mEE > 2L ER
WA IE B B ARE -

MEERNEEREEELRE
Efme R E CEED - BAHE
A E P BT R AT AR 0 T RER
A 3E R R LR MM ARAT S F A FE
BHEHMAERTEEZHE > BREMD
AEREERY 0 LB AB T 4P <200
+ 200~400 ~ 400~600 ~ >600ppm) * 5k
A6 345 (P00 ~ 300 + 600g/#k)fL65%, 12
R BIE > 3F4 0 P304k 0 ATHRE
5m X 4m > ¥A 165 A 4R ER o HHERER
gaa > BMWAEFREEEIESHE P
200~ 400 ppm & ¥4 T B 36P,0, 600g/#k 4 51
%75.6kg /# 11.3% Brix & 77.6kg/# 10.8%
v 23 S a-F <200ppm A AEEEZ
66.9kg/ ¥ 11.0% Brix & - £ LR 4#HE
P 400 ~ 600ppm & ¥A & i R 3652 fHE &
B RAE ) A 8L4ke/ #k 10.6% Brix &

Brix »

43



m%yﬁmy%mm’&ﬁﬁﬁﬁé%%
£ o W EEAHE AP A00- 600ppm K, VA
b BT VA R ARG

ﬁ%ﬁﬂ&?ﬁﬁ%%ﬁmﬁiﬁn
35k - WREE

B A e A e B3 T i

24 2 AR A ey O ]
%”%m%ﬁﬁiéﬁﬁﬁﬁﬁﬂmﬁﬁ
&% Hh (PAN, Potentially Available Nu-
(rient) © AHTR A By PR AR A BRI R
’m%%ﬁﬁ%&ﬁ%¢ﬁ%%ﬁ%&%
ke B E 0 W IR ESRES
¥ o Jr{@nziiiiﬁw;ﬁiﬁﬁaﬁ%@“zébﬂ
HERLE » AR 45,45 M R 4 A A DR AR D
SVt & H AR e 3 A8 Lisihd
)

g % A A B E LA RIS
R ORBBERRT i JE B B 4 R
ﬁ%ﬁﬁiﬁiﬂﬁﬁ%ﬁ&ﬁﬁﬁﬁﬁ
6 A 1A AR e B R AR RSO
g Ul B 0 THA
Langmuir equation o 4 3R LA A
BRI KHEE AEOKCE X AR 0 e H
M (R=0.831%%)%T HEARRE KA o PR
] i R e IR WAk L R
o gk ot -2 1) B 4 A
equation (R=0.746%*) ° B ok o AR s A
ﬁﬂi}%ﬁ‘%f»ﬁﬂﬂ*‘fﬂ?‘] A BT AT
M

Langmuir

F ARG s B R HERE L
%
B Fe

P 37Y = T Sin BIENH R

44

E% LT R & 2% t Rk
SR A AR NS sme b AR SR e A
%i shgh s R RACNS0 0 RS EEH
60% @ HEAIAT A1 m(#)1Im Exim fxlm
%)&%ﬂOk@ﬁﬁ%zﬁﬂﬂf’m%ﬁ
JEE A EH(A) HEB) - RO
R%mﬁ@%’%ﬂQN%EﬁﬂThﬁ
AT R o A5 B AR TR F AR
%mk’mﬁ,mﬁ:ﬂmk:%aﬁﬁ
?ﬁ&:iﬁﬁ&%ﬁd%%ﬂi%iﬂ@]ﬁﬁﬂ% ¥
. Bl BT EARTIR  SIR S8R

T dd B AR SRR
R0 H A B>CoASD » A LSKE

ﬁﬁ%ﬁii%ﬁi%%ﬁ%’é%ﬁ%
z%%$i$ﬁ%ﬁﬂz$ﬁaﬁ%%’
WL B AR G T ook g AR F
%&%mﬁ%ﬁﬁwzﬁ%ﬁﬁﬁﬁaﬁ
o@%ﬁ%ﬁﬁﬁﬁﬁm%’mmﬁﬁﬂ
8 40 HE A TO RALBPFTAE A © S I 4T 3
#1110 &M R B BORE HpHATS~8.5
m o> BCHLFA B & >4mSfcm » @€~ D
A <4mS/cm g 48 M e A 2 A 30
~36% 2 1 3 §.4E20~25%2 * AA
&&ﬁ%’Dﬁ%ﬁﬁ;ﬁ‘@‘%~%
LgHl B AREE o D RERAS .
M%xﬂmMgﬁ%%?%éﬁﬁ:’ﬂ
X EFAB>A>C>D? {adnF B s
® e A e a L RS 2F L3S
ﬁm%zﬁ&ﬁ%%%méﬁmﬁﬁ$ﬂ
e

M5 RiEZ L EARMAE
P 22
AHt B AA R B RN A > R
o (AT LX) R R AR A 2

iﬁﬁ%MmﬁﬂﬁmmaanQMX
AN BB T A RR
?}f&%k,:l:lii‘ﬁéﬁ @wayEMe $EaE (von-
a l_ﬁg_ Chinese cabbage,
Campersms L. var. chinenesis) #niEH B
af ""ttuce Lactuca guercum L) 7245 3 &
TYESY I PRY [T
70 dSm 03,299 dSm™t > FEALH R
o 3 R BCe 4l F M4 % 0 NAUE A (
T RAR L RS2+ 483 Mg ha™)>
_#é%iuTm 4+ 3 Mg ha ")y>(
Jf’fmﬁf’-ﬁ?v Mg ha™ )>( ZAAGw LF 5045+
;@ Mg ha~)>(36 4 #20 Mg ha™') » 45

BT e BT AU AR
SRR SRR LR
UG TYACHE AL &P MUE 2
:R_ﬂ‘iﬁ?ﬁﬁ SRS TR EEH
31*»%539 FEAEEMTHTRRER - AWwE
ﬁ%!*ﬁﬁ%ﬁ&&i%ﬂmﬁiﬁ
C ERMREIRANER - RRARR
Bie ka0 o pHAAF 0 AR
AEE A RRIRIA e LA BT
ARG FZ AR+ B ISy
RAME AW AREE - AR
:'iiﬁﬁ;m{i FRIRFE L3R 0~ 30cm VA ] ©
RSO Ry S S XL BT
&%%ﬂ% il ¥t ~ FRBIEEH

“_&&w% ERARAEHT > BE

Brassica

Z P ERGHTE T3% ~ 295% &
9.6% ° B, 4 H A ke BB % HEA
ALHRIT > AT 8RS L s RH Rk
s T AR LR

TRREZREHEE Y EFEXE
=] EéEZ}?/ =
FHE L HEig

Al H & (CCe) RM A H AL
(LU) ¥~ 1F L ¥R LR HEF2 g
#o O MEEREE EBEAFTRAEAEXL
P SRRARERETHEELEERE
Z¥mBEEE - ELEFRESYZET
BRAEBHHBEERNE » 4224360 20t/ha &

BEHMAFRK  RFMEERHMEA
i BARAE E AR L& 113.0% A

44.9%, 5 1B 3 E £ 45 B 802% R 59.4%
FE R T B R A B AR B ARAT 49
e -

SRR AL R B fe A LIRS R B
RZHE

S -~ S EE

G AT AR A R KT B TR AR b
BB R o 6 BB e F A AR
S5 | (ALS) BB R i A F
- BERRTAEAY A BEAR BT
VABE - M6 B B A B 40m] ~ R AR AR AL 4k
B 41 7] 3ml e AR5 5.0kg SR M 0 FiAk
HE PG hde s £ 7.7%2.9 kg3#) » KT
HE-FH A 10.8% (2.5kg/348), Ba6 A 5
B e Pl A 4 o ) KRR 4 SR TR ST
MELEeNER - LERERTERE
FETFHIEMY o T AR LE P
o eE -

45




A PR

Ted P EmMBMERARE R
B BE R~ BERZ - FBEES > o EE
B 81 A& 82410 A 7 SRk ik 46 4
S A B0 A S B R A A AR AR
T Ak B S B SRR sl o B
b AR R A ARG
ARG o TR IE AR AP h
# % Wz 3 (Datura stramonium )T VA& & %
ieaegs A6 E 5 Av#  (Chempodium
quinoa ) Bwl & & (Victor s YRS Y
JB iR Be ¥ {o 483 (Nicotiana benthamiana
) LB E A TS o AR R T A
K sh 6 TR R 6 A AU e AT B A G A b
S fE FARM R o R BRI S
BTG AT 0 CTRERRI A 75 ~
100nm 2 VAL A 0 & 65 nm X k85 nm
2R > & A 60 nm X &120 nm-> JM#
A E AR AR T A RS o HF
B BEARR ABATTRMETT
S B A S 4 6L AR 4975~ 100 nm
% 60~ 90 nm % 90~ 140 nm 4% B 7 %
b F o f BRI A b B PR BT T HE LT
Mk RAEEN , BB GRS E
B 0 5% i A A R UL e e A 2 e i
o #) Al ¥8 FiE 7 % (Western blotting) i
il G R R REETIE B TSWY
FETSWV-W ~ TSWV-I - TSWV-NY &P E
% peanut yellow spot %4z 7% ¥ £k I K
FoE A R 1 3R A e IR AR AR o

46

MR ERE
HHFE
[EES A Fey, RS S (P R
A3 E ke — A o EAEAER -
Wi - AAE - REMAECHFLY
AR o BRA KR A ERRAR
BRBEBY - AE-FmERAELSR
%38 0 AR e B A0 F B R R AR
% BeRENET ahwrREER
Fe A AL RO LR R F A R
Rk A ta IR o B AR
$ £y Fusarium solaniPi5 Ao g o
B EE R LSRR IR AR
B3 B2 BALEA A B A AR
B 0 A2 R R L R R AL o AR
Tkl RimAEA30°C ) KR FERW
RAR AR AWM LR AER -
& 4 R A LR I B A B AR
BRTMNRERE AR RAE &R
EFA Y R, o ™ Fusarium oxysporumif
3] 2 8 g AR5 AL R R L -

AR TR BT B A R EE

2T
Bede s e e s 0 R ERESHEE
Ao R BTSN BEER
5 BE RN R E AR - AR
g RGH TR WA R E W A
AH R > WA 6 A M
» T~8 B AEKEN > 9 ARGIGRAYE
Mg A S B - PSR fe20~32°C
AR s T A H 4R R L KA RS
o kSt wEERARA A o BENIME
1 75% v £, K AEW.P 6004 5.75% B 3

WP 100045 » HRFFA R A0 )
MR v AT WA B K
“i@ﬁ%%%ﬁ&ﬁﬁ%%ﬁﬁlﬁ’
BRI - AT LM Ao R R R T
AR HER B A6 A TR AR A B M2k
S8 A A PR R 0 R B &
29 F| o B o AR AT R B — kAR
S ATS% e AR RIEWPRTSS B %
EWPRRM A « TOFFRER > — it
T2 38% » FREMESI% > B R RA
) e LR R K I B AL o 38
RIS GRS 100 2 -
A 4 0 AR B 300 A 0 AN Ak
2 25% MR 500 4 b
W RE R WP Bny i R o TR
E—Mryit B TRAES1% 0 TRERS
J T VAT > AR E o AT T bk
BT E R Il B TITTITR, -

R R R ERE

L memE
SRR > B 25 B
LEWH > BRIEAL AR TR
WAL A W 4N PR
Sl EH - BUA - B
- GSE A RS KR E - £
LR T SRR
PRI b R E X
{2octonia solanif Pythium spp.iit 5146 2
FRBIE S R TR E
e SIS EEE TS YRS ET
%%’#%&ﬁﬁﬁke

RIGEERWMER R AR
PREE R - X~ AT RIE

W3 & (Phyllotreta striolata (Fab.))
MAELEP AT RS E T
o, R R B BT sAE R
BHRGEZES - MM - £ % g -
B BETFEOREARYR S ES0
KEAM S SRAF EHLURRE . &
AR E BHE AR O~ 0252 E1005
~20RRAFEARS > WHLERETR
PRGN - ML SR
L EAEH LT o AR &4 (40 X 300 4)
MRy A e w MAEH R S A S~ 6 ek
S0 ER RS > A AB2 B HRR L
M RIRR  RM T RAEEE AR
FHBREEZTH 224 BRI
B A HH R E 2222 K 1975
& o BB T A 8oA A 2k A K,
' B HAS~ O IEAR 20 A & RS
SR AT AR I 0 B R Bk kR 3
& RHEE TR 48 1F 2 100%
o B F R ARRE R B E
A HE o FEE RS AT SR
© HMAEARAETETBRE R ASAZ R ER
A LA E AP -

BIS ERETCH EHEE MBS
AR
HEE - B A - W
GMICH B (Frankliniella

B h e g (Liriomyza
bryoniae (Kalt)) @ 50 S 1§ H 220K £ 4%

intonsa
Trybom)

49




£
o

KR EETHF e 2 ik R
376 #1 % 4 25.3% Mevinphose E.C. 5004,
2.8% Bifenthrin % Cyhalothrin E.C. 10004

’%%ﬂ%%ﬁﬁ%q@mmnWRmm
o 3 G AL EAE E 0 om L
#4EIE f‘v&%—%ﬁi?’é‘rmﬁ«ﬁ%ﬁﬁﬁi%

e AR A MR B R gy o M
mwmm&ﬂmmmmﬁ%mﬁ&m’ﬁ
%é%%ﬂ%&%%ﬁ@%ﬁmmﬁwm

’%w;%@%ﬁ~%%ﬁ&%%ﬁﬁﬁ
6 A DB R R R te & FAEERA
78% Bifenthrin E.C. 1000 4=~ 2.8%
Bifenthrin E.C. 1000 4&#n 75% Cyromazin
W.P. 60004% %2.8% Bifenthrin B.C. 10004
e B 0 A RLA 144 135 &
m%yﬁﬁﬁ%ﬁﬁ&ﬁﬂmﬁ@%éﬁ

o ¥\ 75% Cyromazin W.P. 6000 4 Hv 2.8%
Bifenthrin E.C. 1000 fEhm 10.9%
Penconazole E.C. 40004 410~ 15220K

ZH AR REER AT W e R EE R > HA

&ﬁmk&wkﬁ%»&zﬁ%ﬁﬁ:ﬁ

g MARELER - o baER

AN B AR AN > A 28%

Bifenthrin E.C.1000 4&#n 75% Cyruomazin

W.P, 60004 > EASLE X Sab o Bp e i

B\ A 156 B AT °

ﬁ%%%éﬁ&ﬁ%iﬁ%
2z E - TR
RWTEES £ AR TG TR B A AR A
Z AR EIRAL T AT RS JE
%%ﬂﬁ%ﬁﬁ%%ﬁ%%i°&i%%
ﬁa¢’ﬁﬁﬁﬁ&’ﬁ%W%%ﬁA&
Eﬁ%’im%%ﬁﬁgﬁﬁ$ﬁw%m
L ﬁ}hﬁﬁ@ﬁiﬂ‘i‘%ﬁiﬁiﬁ%%%&%fﬁﬁ

48

ﬁﬁ@:@ﬁ%mﬁ%%ﬁ’%%i$¢

&ﬁ%x&%ﬁﬁwﬁﬁﬁwumﬁ%i

ﬁ%ﬁ%‘ﬂ%ﬁ%@%%&%%ﬁﬁ%
’%mm%%zﬁ%ﬁ%»ﬁ%%%%ﬁ
WA A AL 2R REXRALRE
%HE%%%E%’%@ﬁ%ﬁ%%iﬁ
peik AT > MBRER TEFALKE
ﬁ%oﬁﬁﬁmﬁﬁ%mﬁﬁﬁ’ﬁﬁﬁ
%zﬁiﬁjﬁﬁéﬁL%ﬁ%ﬂ%’ﬁ
& F# A 29.3% 1RARN S A A e

é*m@i%ﬁ%@%%%%ﬁﬁ%%%
Auﬂ%’$ﬁM@ﬁm%%%z£%‘

o R Mk E R G 0 H17T~2L4% H
E%E%%%&ﬂ:nﬁ%%ﬁ%%%%
6.8% ° B EZ R ERRS > i
20.4% + Y E B FALAEOSP ©

ﬁi%?E§¥E5§§§ﬁ§2%%%?¥%§5§%ﬁ§§£&
HEBZEE
BE{E T - AT STE 1258
dr 3 M B G E AL HSEEA

4 ¥ % (Nezara viridula Linne) * el e M
& (Riptortus clnearis Limaeus )~ EHH(
Scotinophara JuridaBurmeister)¥ =4 © &
Fﬂi%ﬁiﬁ%%ié%%ﬁiﬁiz‘#a Mo %
Gl wa Rl IS Bh
St S =2 2 X ) L & BT i S A
R L £ BARAGE KR A AR
BRI ERERASIOREER
R o £W W SR R E
R ARBEERLASAT 3 (PR 7k & )
wEadr LA 6~8 AAEEN 9 R itk
ﬁﬁﬁ%%“iﬂ@&ﬁwmﬂﬂﬁﬁﬁ
%éﬁ%%&%ﬁ&%%ﬁ%%’&%%
gp T A 54K 2 A FH2A9R O HF

R AT Sl Al R BT R 398.2K
_f&@k&Wﬁ%%%mﬁﬁ’%%3
i-ﬁép—-& A LI~6R D REGA
g@%ﬁ:wwm$%%&M%)mg
AL B RIS 0 Al 213
AL~ 6K R RKE I AL
0 CFHEAE-EER 0 4F
SR RIPIFHATR
HIBTR M AR S 0 M
SR T6R 0 F kA P T
_fwﬁwﬁ%m%:ﬁﬂ$%%¢
R FHAE-BERGE B2 .
ST AR A AR R
ERAEA -

] i@?ﬁ‘ﬁ ﬁ%ﬁﬁﬁﬁﬁi?ﬁﬁ%ﬂiﬂ Triforine B &
HHEREmSNZTE

EHE -~ BEE

K EERS  (Tetranychus  kanzawai
HEREEETHZ — AHKA
ABAREERE AEIRR K
IRACR T A Al Fr] SR R 7 )
a iﬁ"ﬁ“ o At AR 771 T AT AT K
RBBH HZ BRI B 2 AL B A 2
*ﬁ#h%ﬁ-ff'] ’ WA W 45 A A 8
';6%: Triforine E.C, 100042%&4E 8 > &
AR SRR ER 0 W
§§‘l i o BANNER BT
%Triforine B.C. #4432 848 B4 i,
B > B R RS2 A R R R
AT B 4 4SS R 3
'%3W%ﬁ%: VA 2% Abamectin B.C
. 004% * 25% Bromopropylate E.C. % 2.8%
Bi:_‘:f_v;:-.:_h'thrin E.C. Z #4288 5] 94 18.6%
.@mmgcmm%ﬁ%%%fi’ﬁﬁ

P RAY S 2 R - AR e A
Rt HBrEHE 92~ 100% 2 H -

@ 20% Amitraz E.C. 800 &% 4 18.6%
Triforine E.C. 10004514 > $4p 3 K 3R
By R A £ - ME AR RERFR

SR A B S R AR 0 VA AR
i e

Pt EHZHRERREREERE

TR - PR s

PR LB ) SRR R AR Rk
WS FRFBEE - A E - FHEE
ME-BE - FRAEFEHEF
B MR FERE - FARFEESE 2R
R AR e FRERIER AR - R
RRGEAERFERAME - EBHRISHREH
AEMZTRMEAFEELNEEES
ER AR TEES D ER - S8
Wk FERL D Ee o SE kN
R AETEES D EM FELDEM
CRAEEE - HeEd, B R
WE SRR RERAEZEAMR
B, EELEEMN . EREAZIRHE
A BN FGEERAIO~RAREEI~A]
ZHBRFHBEERERE D EEAILA
ERFSABEARBE MEAESNI0~
RAFAEELEE -

JR 3 M
BB R M R AR B T

ERE -BELE
ARG FIAT LR E £ F 4 500 &
W Al RIEWAT 12 5% 0 HREG R
AEATHEROcm ¢ % 15em EFEHE

49



&ﬁﬁ%ﬁ&u%%%ﬁ%ﬁﬁkﬂ’l
A%%*Eﬁﬁ%%ﬁﬁﬁ%##%im
%%mﬁ&&%%%%mm«ﬁ%%ﬁﬁ
%ﬂ%%ﬂ%ﬁ’%ﬁ%&WE%NNm
’Eﬁ%ﬁﬁa%&’ﬁ@ﬂ%ﬁﬁﬁw
i’ﬁﬁﬁﬁ%ﬁ¢%%ﬁ&ﬁkﬁﬁﬁ
wmm%%ﬁ$ivﬁﬁiﬁﬁﬁiy%
%ﬁzyw%,mw%&ﬁ%%ﬁﬁﬁ’
w%%@%ﬁﬁﬁxﬁ@%%ﬁ%%ﬁn
@mw@%?%ﬁﬁ@%ﬁ?ﬁ%kém
mm%ﬁﬁiﬁﬁﬁ;%ﬁ%%ﬁéf%
%%vﬂ%ﬁ%ﬁ%%ﬁ&%ﬁ%mﬁ&
g Rt - Al R R AL ¢
m%ﬁ%m%ﬁ&ﬁk%ﬁ%’ﬁiﬁﬁ
&%ﬁ&%iﬂmﬁiﬁ%aﬁ&&ﬁﬁ
ﬂﬁﬁﬁﬁsw%%%ﬁﬁ%ﬁmﬁﬁ%
&%ﬁi’ﬂﬁﬁﬁm&ﬁ%oaﬁﬁﬁ
%ﬂz%ﬁ%m%ﬁﬁ&mgmﬂ&ﬁg
’Wéﬁ%3ﬁ%ﬁﬁ=m%%&$ﬁm
ﬁﬁﬁﬁﬂ%%ﬁ%iﬁ%°ﬁ@%%i
m%%’u%ﬁ%ﬁﬁ&mﬁﬁﬁ%%w
ﬁﬁﬁﬂ%ﬁﬁi&lﬂﬁmﬁ%%@@
ﬁ&%@m’%ﬁﬁm%$ﬁ%%%’i
ﬁﬁ%%%ﬁ@%i&mﬁﬁﬁ%%io

%WE%E%E%?EEK%%%
PR
TR - BB

Aﬁﬁ%&%%&%i&ﬁ’%@%
%ﬁ%§%£$%&’ﬂﬁ%éﬁﬂkﬁ
‘%#*ﬁ%*ﬁlﬂﬁ¢ﬁﬁ%ﬁﬁm
z%%’ﬁﬁ%$%%ﬂﬁm’ﬁﬂﬁ@
ﬁ%ﬁ@ﬁ#*%ﬁﬁmz%%’ﬁﬁ%
ﬁ%&%ﬁ’ﬁﬁ%&$@%@%ﬁﬁ$
m%@ﬁwfz%ﬁﬁmﬁ%ﬁ%@ﬁ%

50

%ﬁz%ﬁﬁ%%%’m%&éﬁﬁﬁﬁ
&Eu%%&%ﬁ%ﬁﬁiT’ﬁ%m&
gu&ﬁﬁ&ﬁi&%ﬁﬁﬁﬁ%ﬁﬁﬁ
i&%i?%ﬁ%=%ﬁﬂm%i%ﬂ@
%zéﬁuﬁkﬁﬁ%mﬁ&ﬁﬁﬁﬁa
- EHEBe biog - T e 3 2 AR
%%z%%°§ﬁﬁﬁﬁmﬁ%ﬁﬁ%ﬁ
ﬁ@%z%%’ﬁ%%ﬁﬁﬁﬁ%%i%
@u&ﬁﬂﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁmi%
ﬁ$@%ﬂ%éiﬁ&ﬁﬁé'ﬂﬂ%ﬁ
%ﬁﬁﬁﬁ%%%%%w%&ﬁzﬁ%ﬁ
&’i%m@iﬁ+f@m%’mﬁﬁ%
ﬂa%z%%ﬁ@mﬁﬁaﬁ%%azﬁ
%ﬁ%%&ﬁﬁz@ﬁm%»ﬁm%iﬁ
ﬁﬁﬁﬁ%ﬁﬂ»&ﬁ@zﬁﬁﬁT’@
%EE&%%%%%%E%’%%ﬁﬁﬁ
4 &ﬁ%@i%ﬁfg_ﬁ%ﬂ# s HRZIEEH
%%m%%ﬁ%%%’mﬁ%$%ﬁ%%
%oﬁ*%iﬁﬁiﬁﬁﬁﬁﬁiﬁ%ﬁ
ﬁ’%ﬁﬁ%$%%ﬂ’%%%%%€’
£ BV R e ek Ay A AR
A AR A -

SRy e R AR B SRR AR R
Bersh - TR EEM - HRE
82 47 i B HLACR AR R AR
é’ﬁﬁﬁﬁ&ﬁﬁ%kﬁﬁiﬂﬁw%
ﬁF5FE%E1ﬁ%ﬁiﬁiﬁiééﬁiﬁiﬁ%ﬁ%ﬁiﬁﬁj;E&'
TIPSt T L
hbéi%%EEEi%%HﬂﬁEEH$§“T%§£§@£ﬁ% » LR
BT 03 AN - E R K
oA MR MR > RO B AR AR T Bk
&%ﬁiﬁ%@ﬁﬁ@ﬁ%%ﬁ%%%%
5 kA ML REG Eo SPRTFRLA
2«05%ﬁ=ﬁﬁ%%&ﬁﬁﬁﬁﬁ%&

e SRR T 0 FRAEDEE
gppe MO EARRATA E 4
Sl ARSI R 4 20 ~ 25 %
R — R R R — Rt
PRI HA B IKm X AR B
Yoy TR AL R AR
sk AP HESE LRI 17
G A e TR o BORR AR
AR A AR 0 RUAS RN A AR
CREME R R AT BB
I AR T A -

B EE RS R

FEE M - HRE ~ P
A H I A SASAKI
10K % &% 51 RO R
SH AR 2 M RRAR L AR R 1 2R )
G AT RIS
Q%@ﬂﬁ%zﬁﬁﬁiﬁ%ﬁiﬁ
AR LRI R R
e A (B B e )
| E_-__é:"EJ AT AR A EAT L A ¢ R 13HD
15 R R AR 0 W S B AR
,&%Wﬁ@&ﬁ%%%ﬁ'ﬁ%&%
v A L A R
B Xobp B 5 A RTINS
%ﬁ%mﬂm@@%’ﬁﬂmiﬁﬁﬁ
AT o B o B ST R R T
SRR 0 5T 5 A AR B A —
LERAER > R R Xitsl—
Z M AL o SRR R
8 #0.8ton(1.4m®) » Jitlh B B6~
m > FRRBHEFRELR LO~2.604

o BENVEMERMEE S S PR
5 ik - 4% 9km/he 3 B AT 8L 0 HEACARMEIR A
e id o de R RIBAREREE o KL
FH 167 F4ER TR > EERFHTH

B B AR AR IR SRR
Mgk L m BB R T RREM -

B U o RE
RRES

P RN E 2 A A S AT
PRS- BRAE

AMAEGERME MR AT E TS
BEW N REZEAER > 2 RAEA
Pk B RA M2 A £ ASIEE > Bise
BEE T LAY o JREF BF
FHE3050 0 HREE - A A A
AEE o EAeihi g MikkAEE
B o RBAA S PTG AR EIEER
1.85 2 » RIBHEALRE T AT —F
HAREM & -F A 32865 A ¢ 1k 908039
7o AR EE 75854 0 38 5 136654 7T 0
Rk S G0 E 438764 51 L BBk 2493461
wEAFHERG T AALR
302110 74 0 & 39.16% » EHE EHE
127508 7 4k 16.53% Bk 5 145 % 94620
it o0 AB12.2T% B 245 0 A EZH A &
A EBEE 6796% > EMLsEFRASE
32.04% o 48 H TR 0 &AM E T
7713857 F 0 S H M 318090 0 Bl E K
A 45329570 48 3R 4 2544 E H8 4 697699
i ASEHEA 25253 N 0 AR
A E X HA B R T T ERARAE -

0 °

51



Lrhip BRI R EN R

g~ FHELC EBEECHERS
Ry - MRS - R BRI
ot ~ BOEIR

%@%ﬁﬁmx@uTﬁﬁiﬁﬁm
%@’%%@%A+;$&%%ﬁ%%%
%%kﬁ%ﬁﬁ&%ﬂ’ﬁi%éméﬂ
ﬁ&ﬁ&m@ﬁ%ﬁ%%%z%%'ﬁ%
ﬁ%%ﬁ%*mﬂtﬁﬁﬁﬁﬁ%ﬁ%ﬂ
%§°A+;$&é¢@a%%%ﬁzﬁ
%m%ﬁ%%ﬂpﬁ‘ﬁ%wﬂﬁuﬁi%
%ﬁ%%&%*J@?%%ﬁE@ﬁ%i
w%ﬁ%ﬁﬁ%?ﬁw=w%%mﬁiﬁ
%ﬁﬁmﬂ%ﬁ%%%°&iﬁﬁ%ﬂ%
%l%ﬁ%ﬂ@%ﬁ%ﬁ\ﬁ%*&%‘
%%%&ﬁk&ﬁ%vﬁ%m%m@ﬁ%
W%~ﬁé%~%m~%ﬁ‘%%*%%
‘%i‘&m~%m‘ﬂmﬁ%ﬁ°ﬁ&
ﬁ%*éﬁmz%mﬁﬁ%%ﬁ%&%@
m%ﬁ%’ﬁ%%%ﬁi’ﬁﬁﬁ%%ﬁ
&ﬂm%ﬁ%‘m%$&%%¢mﬁﬁﬁ
%%$r°$@%§ﬁ&ﬁﬂ*$6&ﬁ
%«i%m&%ﬂm%i%%mZﬁ%~
ﬁ#%%ﬁ%ﬁ%%ﬁ%%’ﬁ%ﬁﬁi
fehHRATE

EE%+E%E%#E@%MZ@
EME
#AE

EEfmtiREREAESRE—HR
A G ey RS
ARk A AR - RS
%ﬁﬁﬂ%%ﬂ%&ﬁﬁﬁ%%»ﬁﬁﬁ
%ﬁ%ﬂﬁ§i$%°%ﬁ%%ﬁﬁ’ﬁ

62

méﬁﬁ%ﬂ%ﬂﬁmﬁﬁ4ﬁ=ﬂﬁ$

ﬁﬁa’%%%%ﬁﬁaﬁ%$ﬁw@%

108681470 » & A T AIREF H1E60.7% -

%ﬁﬁﬁmﬁﬁﬁ%’ﬁﬁﬁﬁmﬁ%ﬁ%

’%%ﬁ$W$%ﬂ%:ﬁ%ﬁﬁ%é$

9 1% o EpkE 11503% ° R fivE

532.0% > A Bk F86.7% » BELHS8TP

=%%éﬁﬁ$18:mﬁﬁﬁﬁﬁ$&5

’aﬁﬁﬁﬂﬁ$&4’%&@ﬁ%ié

# 7381091 T - AT EFRMGERES

SﬂmﬁiléﬁﬁﬁﬂiéﬁLﬁﬁuﬁ
%ﬁ%’ﬁﬂﬁé%’@#%@&xmﬁ
W%’ﬁ%ﬁ%%ﬂﬁ%’&mﬁ%%ﬁ

wd o REREE R A = A&
&Eﬁﬁ$@&w1%ﬁ$@&%ﬁ'i
éﬁﬁ%°%ﬁ‘vﬂﬁﬁﬁ%ﬁ%ﬁ%
skl B A A R AT o (SR
ﬁﬁ%ﬁ°ﬁﬂﬁ£%%%%%%’ﬁ¢
&%ﬁ%’ﬁ%ﬁm%maﬁﬁﬁ°w%
ﬁ&%%i%ﬁm’u&%%%@ﬁw%
zié&$&&é»%Wﬁiié%%$
%“LMM&%%E&%%%&%%!&
4B IR ERAEESEE - OF)
hu SR A AR o

BEMREARE

$%ﬂ@%§%%:$%ﬂﬁ%ﬁ
25
pREE MR ~ BT - BRI WA
ﬁ%*@%%&%ﬁ%mﬁﬁku%
ﬁ)?%i%ﬁ%ﬁi%%%&%ﬂﬂé
%%uﬁﬁ&ﬂ@%é@&%@%z%ﬁ
D FEFARMAENRT LA RAR
%L%Emﬁﬁ%gz$%’£m$gi

kA B RAK > BT R
ST T ER R UL EL PUR
382 4 L W EBE I 6188 (T )8
B A0 B 0 X
AR AW o MRS RS A
g el YA R BOR A R
B AMRGRAERL AXE0
Al A S = K
O B R AR R
E(45.1%) > RS IE B RF
b B 1 (62.7%) 51.7% 2 A% B P
ST ESIBES IS CiltE T
YOS L DRE eyt
\ E.(64.6%) © &35 H B o4 1~ 34 A
4.4%) > 8520 5 R SO BB A
[ FH N (54%) © kR B R
ZEWARARREE - AT
KEE NESEAT S BEURT

AL e ) R A
K2 B ADOREEELHON
EE 6@ A AT AR ok i @
b it A T o

A E B L AR E SRR
TR AEHE

LETEF LR NS Lt S
HRBEREFR KBS EM
£ 5 A A P U R
AHELFEL  EIORUR AT
ER R B AR A R A
HERLER - WESRER L
BTt A 5 R BB TR
VL LR EE S L0 ¥
SRR ENRGHLTLNEL &

RBEOBRTRANEL « 2. 5 RFEREH
ZHRRBA S IR BN £ T
AMEL, - TRAFERK, - "THEEEE
MER, A PHEENTE, FRBYGE
REERER HARTANTE > 25
B RN EREAEREENERL R
B NMEREGHAUEE - 3. AR
A EZ BAHRH Tk g d R,
C THEFEATE, R TARERNE R,
ZHEREAHBENER AYAGAE
BATE LS ERE R 4 KBHRFE
LHGRERRALEFTEXTERAE
Rig o BEALEE o SRFRGEY N R
WIEHE B HAMEAHMT > FHAMNTE
AZEEAEE > B H TREREIE
Wohy ZERBRIEHHIEE - 6. BAF
IHEEBFTEL BAREARTRLZ
FAGAEREZEZL RALLRAEES
R ERERT R

RNEFE2IBEHHRMRAZ
%

5 & 2t

AT LR RAT R 3 R s 5
BRI AL BER L AT
~ 814 S AR bk R~
R EILBAG A A BT 98 B A F
FH L BRBRELFFHBENF AR
EHFREH o FTREBA 200 % FHKE
P49 B A A 13.4% (28 AR A k3
FAE AN RMAMHEERM RE
AN B2 B AR AR AR LR
Ao MEFTEEIFOZEANLTHATE
WEBBENETE ) mAKRARGHE
A ERAN R ERRBAAZRRAKRE

53



ERBELIEARAANET o HBR
%mmﬁ%w%ﬁmw@*ﬁTM%ﬁmﬁ
Wom ok A K FBEFRZAA
SGHAEREFEEEAEEFEN LD
oAbk d AR R BT A ATREEAC
Wi R E A B TR L R A
2 AT AN RRERE - A EAEE

54

495 R QLAY » H1E05% 5 F R
g G R 0 kI RAAALE
BT 0 AE 2 A ERISRA B B
AW AEA  FEAEERARFTED
M R TR R A AT A
C BREE B AR EATRE

R AHEE R R R e B
AT SRR - AR
R R EEEE 4 MU
BUERIBA - ARIEEREA
GIARHAL > AW A R 1
G B AP LRI 2 B B )
gratitamr s 2 ER5A - R

T EXEBHEAR

PN RS AR 3 BRI X A
B AR SRtk 0 RHISA ARBR
FARM2I 2 L3 H I TOAL
x—)e

BERBIE

GBI R EFERRA T At
SRR E R BEROITBA ~ ME
835 A > FRALE MR AR E MM 1872 A
ik BABAEIRE B A A 65 254 A
£=)e

Fo— o KRR P 2 e XA

U S| S HE(FE) AB(A)
BAt &R sk 3 113
A B AR s 4 85
IR B AR RS 3 35
H A% 3 3 2 79
& + 13 312
Fo AT R R RIS

M #H H B K A B
FIE-E A E R AR 135 9,178
AR SH¥-E 3] a8 835
B R R B 656 1,872
S Pk A 256 —

65



g’ T :
= REENFRERE RN S ER R e

ﬂb . ‘\
BAAE AT (B R
ST =]
. A3 By 40 v B dip R M R AL AR AR A SRR AR
BH 4o Y % sl .% 5 & | =0 .
EE*?E/EE&‘:: , Ei%ﬁi/{biﬁhiiﬂr{&dbéﬂﬁﬂﬁi@ , ﬁﬂﬁﬁ%#ﬁ%Epéﬁgi‘%iﬁ B’i‘" *gﬂiﬁ.-%%'ﬁijFﬁRﬁlax}ﬂﬂk{b
e B o AL 134 6K L RIEAEA

% o AR ST AR A

PR ) LRy B S N S T L2 CE R #
Basetety (RE) -

%Hi%ﬁﬁ&%i#*ﬁ%i#@%% S A A B A AT
ﬁﬂﬁgﬂﬁgﬁﬁi%&%m\%ﬁﬂ HE o 8 irdm et X Ab A %S 0 13
JoL 3SR T By R LA - 284 AL gEE i B R R

b R i~ A LR R AR TR

BN ETHEERE)

RABFERS 5 Rl REAEHF
Rigad (FN) -

C RE - EASAERKEERR

oo ARkH RASSAR EEAR

'é CPTF" 1 1 3
R o B REA A ERERERT & o 34 15 258
- AL 45 20 287
wanl mEAE  ABK RGE O BRETH GEL 54 13 334
ook £ METAE R RERE
I ———— s
/t?\- "% 134 51 882
& T % 11 14 12 5
v 1 1 - -
d 4% % 2 3 5 3 E5 o EA G m S A
F 4L 7 7 11
O .
| B # T E¥ e A
- 21 25 28 12 F R#E KX EH HAw a3t
& 1 0 1 1 0 0 3
& o 17 0 6 2 0 5 30
%9~ AT HFES W 15 3 SR S AL B 1 EaFd 20 20 2 2 0 3 a7
& 3 65 20 13 9 8 19 134

bl BA AT AT AL BRALE
(A B (Hpd) (T E)
-

&t 2 3 4
4% - 1 3
A% 1 3 5
& - 1 1
& 3 3 8 1

T —————

56
57




=~ BT

A - ﬁéﬁi’ﬁ(%ﬁiﬂi%ﬁﬂ%%ﬁ%%wuﬁﬁ)
Lﬁ%i~%ﬁ%é*ﬁﬁaiﬁmﬁ%%%%zﬁﬁﬁﬁaﬁﬁ%ﬁ3m~mo
z%%ﬁ‘ﬁﬁﬁi%ﬁi%%ﬁzﬁﬁﬁ%&%m%%ﬁ%3&n~nn
1%@%~m%¢uﬁiﬁmﬁ%%&%ﬁéﬁ%3&B~%o
4%#&~%@%$ﬁm%%%ﬁ%ﬁ%&%%ﬁiﬁ&éﬁi%%3%%4w
5m%§*ﬁﬁﬁ&@&f%@ﬁ@ﬂ%ﬁ%%%ﬂﬁ%ﬁsm&mw
6.2V~ EXY F RN E # = 2 3 85 ( Tetranychus articae Koch)Z W i 2
39;1~15 °
Iﬁ%%ﬁ%%%%ﬁﬁ%#ﬁ%ﬁﬁmzm%3M%ﬁh
&%&%~%@%‘ﬁikﬁ%ﬁﬁ%ﬁ%ﬁ%3&w~wu
9?@#\&&m~%ﬁw~£%%ﬁﬁ%%i%*ﬁﬁ%ﬁ*ﬁiﬁ&k%z%
M 30:41~50 -
mﬁ%m‘ﬁ%ﬁ‘%%th$ﬁﬁ%i%mﬁm%%ﬁﬁﬁi&i%%SQﬂ
~50 o
LA~ XY WUk HEERRY T A L2 BA 39:61~T1°
TEE S RE T a0 2 Tk % K, 2 8% ( Tetranychus kanzawal Kishida)Z 57
A E 40:1~8 -
H%E%‘ﬁ%&mﬁm%ﬁﬁmﬁaﬁW%&i%%&z%@ﬁﬁmm~mu
BB A W SRABBLIAR 40:07~28
1%“%%%ﬁﬁ%ﬁw%%;%ﬁ&%ﬁﬁkiﬁgﬁﬁiﬁ%mm%%w
m%kﬁ~ﬁ%ﬁ%%ﬁ%zx%@%ﬁ&%%iéMMiﬁ%4mwwm
uﬂ&%~ﬁ%$~@ﬁ&:?%%E%%ﬁ%ﬁ%%ﬁ%i%ﬁam&&m
m@ﬁﬁ:?%m@%m%%zﬁ%%ﬁ4m~9o
Hﬁ%#‘ﬁ%@Eﬁ&ﬁ&ﬁ%i%ﬁﬁ%ﬁ4ﬂk&%
20.5 8 E & ¥k 8 B (Frankliniella intonsa Trybom)Z. wod b2 kFE
% LA R 41:21~32 -
2L~ Fhik AL G2 M g A SR AL B T R 41:33~41 =
m%@ﬁ#*%%ﬁﬂé%ﬁﬁﬂﬁ&ﬁ%U)MMNMo
%$%¢‘%%ﬁ~#ﬁmﬁ@ﬁﬂ%&%%%%%kim%ﬁ&%%iﬁ%ﬁ
B 41:55~63 °

58

LHRARFRAET)

W AR RS R RS

4 W 4 3 40 B E AR B R 4G

ST UELEEEP S ERP T
bR SRR
AL T FAE B

b RAEZANEER

546 B A PR R 18

T4 35 T 80 75 Mo 0k R

YL ERNSRH A BRARE

P46 A AT B G R

CET RS X BT FE LI PR
WA R AR
ETYEES RN
R AR R B R
R RS B R
R S A R

%$§%¥gﬁ@ﬂngaﬁmﬁ%ﬂﬁﬁ

(81.10)
(82.2)
(82. 5)
(82.12)

R B e R T
A 2 A Bk TR R (HTIB26)

28 AHAEAHARRE HAHE IRE  RRL ERE20

59



N+ ZEEBRINRESERS BB

Local Vigitors

Bl kg

82.01.06

82.01.11

82.01.16

82.01.28

82.02.01

82.02.10

82.02.17

82.02.23
82.02.24
82.03.05
82.03.06
82.03.06
82.03.16
82.03.16
82.03.17
83.03.20
83.03.22
83.03.23
82.03.27
82.04.01
82.04.02
82.04.03
82.04.03
82,04.07
82.04.10
82.04.16
82.04.16
82.04.21
82.04.22

60

& 4k EU?J:LSOJJU%%»%%H}% e dF e
FEAR A A R ASA R AR A L
»m%ixm¢m SASA AR SRR - RE - R
BAEsm TR EOARGHTE -
BBt FE0ARGHE -

& A E BN L0 R S -

&k Btk B AL LA R E ARAE -
R EARIR B AL T8 B R RGE R ]
B AL NPT I00A RS 41 -

& M A d b S0A R 5 R
HAL B s AL P RA0A S B TR
AR 0 b B P R A0A S S A - BT -
f= R B ROA NG S MABBE -

B LT ROARGERGELEL U -

B 95 48 4 A 3R 140 A 35 4 Ak ~ dBF o

B B F R 274N G Sk -

o -G B R 60A BT A R AR

= ERRSARGERAREE

0 A B B 228 ARG A o

4 7 & 4 B TR R % mkkw$ﬁ$ﬁ~i#o
&9 B A L I60A G R - TEF

o4 B P 6T A R AS ARG AR
e B P AR R O0AR I S AHE
PR 3 LRSIV E-F S PE:
e B P L TOA R AG SR - T -

YR EE TR T B I6TA R S~ B e
HRTEEHAOARGHRTFBRTE -

B AGE R B RO0A R S A B AR o

WA B A HO0A R SR E R

LR A R AOAJIGHTH R -

Fe ¥ o

_%m%@ﬁwkﬁ%mg%%%mmiﬁmﬁ
g R A R AS ARG S G R E
20 163 B B W IR R L SOA ROGHT B A MK R AR R K -

) 6 AL MR AUL R SOA R ARA ML E -
CETY AR R B o A AR ISA RIS A A Y R B £ B
;'}ﬁﬁ%ﬁﬁm °
jﬁ@%ﬂﬂﬁxﬁ%w%aﬁﬁﬁ%aw
AL R AOAR G AR RS S A
O A B R R3S AR A Bk -
E R bR R A IS0A RN A IR RS -
VSRR S KA A -

R A TR A E3TA R S R -
RS AT RASARGF MG ERE L -
TR K B R Q0 A AR I Sk B 2 3 -
12 TEARG LA S AS ARG S R B R oAl -
E%ﬁwgaﬁmAi%%mﬁﬁmw&ﬂw@ REEE
- BREBRTAOARTRAREE - o KR
16 S R A L 30A RIF A B o
163 TR A 3L 50A R IGH MR
g B A 35A G A mAHE - A6
JR AR P ASA R G A/ AR T ik -
FOAT B P AOER S 13 AR5 £ kB
P R B E20A S AW -
& e TR A R AS ARG A TR -
THM R H30A RS S IMA H s tsg -
RPN RASARG S MG HRAFE -
BB R R AR AR A B0A R S
B RS EBOARGFRAGERE - HATHS
AR B A AB0OA R AR RE K~ ARG & BT
B R R L B0A RS 4 -
FRME R AOARG S AT K  MASRIERN - BAEWwEFE
EEHH R LA ASOAR G LA LN B &k
TR R A S O0A R Sk - LA
Fo P40 A A A0A RO S0P R B AL R

- F A AEE -
Tk EGrs ik

61




&mm,ﬁ%%ﬁ&%&%%%k%%%ﬁ%ﬁ%ﬂ%%mo
82.06.03 Ek%mMﬁ%@%%Akﬁéﬁﬁﬁg%ﬁﬁﬁo
82.06.08 o A7 L B BRI AW

82.06.08 %%%%ﬁﬁ&%%mm%%@ﬁ*%ﬁ%%ﬁ°
82.06.09 R B A R I0SA R AR -

82.06.16 3&%&%%%A%%$ﬁﬁ%%%%me
&%ﬁ ok 2 6 A AR o

82.06.10 %ﬁﬁ%%%wkk%$ﬁﬁﬁﬁiv

82.06.18 o B M SO IR AS AR S R R

82.06.23 S T A B R2BARS S BAM

82.06.25 o o 8 A R SOA I B RARE

82.06.28 Zoy e A A TOA R B R

82.10.01  F 7K & BUBRAL 67 A £ 100A 35 51 -
82.10.07 & [ i fip R R B 3h30A 45 4 R R 3R T A o
820007 A A T EATAR G A A~ H R o
82.10.16  #m 4L R A HOOA R S HAM -

82.10.13 & MR AR L ASA RS Al Ak AG F I o
821015 4biZE B @ HO0ARGAMAMEE -
82.10.20 = H K fE0A R SR AH ~ LI -
81.1021 WRBMBE T AOARFLMAMEE -
821021 KM B G HOOARGLMARRE -
82,1022 E B B TR L ASA G A0 R AR -
821022 HAEEETLOOALGEBAEBREE -

82.10.28 E BT AT L0 SR 35 A AT R E 4k 4 -

82.07.01 ﬁﬁ%%ﬁ%%@%%k%%%%#ﬁv G103 LT 180 A AR T A < T -
wmm.e&%ﬁ&ﬂ%@%MM%%$ﬂ$ﬁu

82.07.05

000705 T LA 3 SOA RIS BORBIHEIE - BRRBESLOARGEMAREE -
020708 B A FASA RIS IA MEK 0 SRR RBOA RIS SRR
020708 EALAEL M A HOOA RIS HAM » A A R A0A R S B - AR K
02,0717 HALHCE B #B0ARG S o SR E A ASOARG SRR REF -
82.07.20 %%m&m%%kﬁ%éﬂ%%%ﬁ%%° KARTEGLIO0ARG S BASBABMEE -
82.07.22 & FUBE B A RASARIG S A RRK M TR BB RASARG S BMAREXK -
82.07.27 B G 5B R RO0A R IG S HRAH - BARMBE AL ISSARE S B LY KB -
82.08.02 @&%@ﬁ%%@%%x%%%ﬁ€%%%° o B R A R ASA R S A AR R -

80 08.07 ARAE k4 RAOASIG AR 23 L ERRASARGERAESR -
82.08.10 %%%E@%%A%%%ﬁ*ﬁ‘ﬁ#“ 123 AL & A0 A 35 5 okt -

82.08.12 I 0 B A R AS AR A TGS ¢ } & ¥k b B P R ASA R SR -

%0.08.13 RS RS AR AR AR L 124 & 36 i B L& S 60A AT AR AGH -
82.08.23 & 3 IR oM B B A O0AR I S - i% My 05 85 B A R AS ARG S kAR -

82.08.24 ﬁﬁ%%Mﬁ%@%%k%%%ﬁ*ﬁ° ;m & b B b R R AS A B Ak o

80,0017 IeHLERE A HISARK LR 201 37 3% i B A S 120A 5 4 MOGATTAA MA X
82.09.20 S 0 R A SR O2AR G A RAHE ¢ 201 EuiEaAR0ARGSRABEE -

82.09.22 5k A A B A A R O0A RN ST o 201 kel B RASARS B MEALEH -

20024 4 P & B A4S ARG S RARE - 207 BHBARIEHRG - TAAMRSARGERERLE
&mm.gm%%@%ﬁkkﬁ$m%ﬁ%° 2.08 A kAt B s b o ARG SR ARE -

62

ﬁﬁﬁ%%%ﬂ%ﬂ%ﬁﬁ%ﬁﬁ@“

82,1104
182.11.09

EEAGEAEIOAR S S BAEMEE -
35 b AR BT L S0A B B R AR AG BT SR AE o

63



82.12.10
82.12.14
82.12.17
82.12.20
82.12.27
82.12.27

B A 356 AR Sl A AT S AR

B H AR A SR A5 AARIF A B B B AT 0

A BB E5SA R SRS
%ﬁﬁ?ﬁ[ﬂ%@%45A%i%ﬁ$%i%ﬁiéim&%ﬁﬁi% °
36 [ i A 100 AR5 £ AR A BT TS

1% 5 0 B A L SOAR G 4 WA B -

Foreign Visitors
Bl 4 58157

82.0L.13
$2.01.14
82.01.15
82.02.11
82.02.15
82.02.19
82.02.23
82.03.04
82.03.17
82.03.25
82.05.04
82.05.00
82.05.11
82.05.14
82.05.22
82.06.09
82.06.09
82.06.09
82.06.16
82.06.22
82.06.30
82.07.08
82.07.17
82.07.24
82.08.10

64

EEY R AL TSIV E TS A

B A Bl T B R R AL R ITA RN S B L SR
a9y @ bk A B ROA RIS
a#%%%ﬁ%#&%%%ﬁm%%ﬂki%$mo
*@%WEW%%%%E?%%%A%%%%v

g ATAS T AL L ARG SRR AR
Carlos Alberto martins Portar ££3% 3% IARGSE -

F R R2ARG SR -
*ﬂlﬁﬁ%ﬁ%*%%m%ﬁ%mxk%éﬁv
SETEESRAE2AREEM] -

T B P E ML IE AR B RB6ARIG SR
&Mﬁmﬁ@E%K%@ﬁMHWA$%$ﬁ°

g A 5 & e BT G S 1TA R A

yh g E (e T B R ERIARG ]
sk ERBERTRAIARGER

TR EMOMER DR IOARG SR -

P B R R AR S -

o R R2A G S -

3 iﬁéﬁa%%ii&iﬁﬁﬁﬁﬁ%%—lﬁﬁ%&% & 34N RIF AW -
A A B (R AT BT RBA R S 0

Bk AR R2TARG SR -

& 5 AL T A (A AR AR OA G S0
oh 323 (dy FR A AR A LA RIT S -
%ﬁ%@@ﬁﬁﬁﬁiﬁkﬁ%ﬁkx%$mn
R A TR R R R RAARE SR

82.08.13 R Z(H AR FE KL AL AV ISARF S -

82.08.22 Mty R rAE T A HSARG LW o

82.08.26 K BCROF R E R R L 16A 5 4 0 B 4 23 K

820830 BAREZRBLIALG S MK BE -

82.09.15 TR ERMBRHFFCCEEE S o oi g R EFREEIBARF LM -
820922 REFEABTBRRERETURKIARG S W] -

820929 EMEEEHR P HRIARGLERAFREE -

:'._32.10.04 PHEREAH T ESSELSHREIRET AL UALG 48 -
82,1005 BEEAT(HERKEHBLAIARSG S B ELEHRE THE -

1006 BRBREH T CCGEEF R ELEBETARG S BARMG ~ 5% KL

82.10.06 SPEAERGABE DL FRAIARGLBWTH -
i&mﬂ.#@%$%R%M@%UA%%$Q$%L#°
82.10.27 Sb 23 (H Ho 20 B R AT R AT TR )FEAAMIG S0, -
821111 AALBERENH T LBARGSR -

L1115 B R F RO ARG S II6 A R

1118 ShEARGEMN A AL B T)RSA KRGS -

122 BRESGEHEARERRULERAERS LR -
f}mlaﬁﬁﬁ%ﬁﬁﬁiﬁﬁﬁﬁka%$ﬁu

FOFHE (R AR A A EREAB LA S S -
B R2TA RN B -

M B ETA G 40 -
FHEEHREAERARMELIOARG S8 -

10 A5 b s GEAER XA R AT B ROHBAMSG S+
3 RSB ADBARS S -

B R EAHE R A A 2SA R AR -

d I RAR G RTARG SR -

65



s N\+TZFEE

HEABRETER

R

P
=y
F

66

e

s

e

=

B &

e

3.03~3.16

4,12~4.17

5. 24~6. 05

5.14~5. 22
5. 11~5. 15

T.05~17.20

11.28~12.08

£ Wy BAEFE

@v%i@%@%%&%ﬂﬁ%ﬁ@%&

U e R B P HTARIR

S o 7500 B AR A iR IR AT
HE ‘
&ﬁ@%m@&%ﬁ&ﬁﬁ%&m%@ﬁ%
Ay

RSB 3 8N e

S BEET %Aiﬁiﬁﬁﬁ%‘%’%ﬂﬁﬁ
B e §
%m%ﬁﬁ%ﬁzFA+;$Eﬁ%k$ﬁ
%%#ﬁk&%@m$%¥%%imﬁﬁj
ﬁ%i%ﬂ%ﬁ&#%ﬁmﬁ%&%@

e g Bt
W N\ ZEEBEEE
EA ] H
FEB M BERIEH AR AN
Mt AR A A BTG
FE kG AR
HFE RSO ENRIRREZ R W AR
BT GHBRBHBREREARELS
SEHE WEBEER LMY
o' A RIMER RS LA R R
MRS MR R AT R 2B RS R
HRER BEEETHMELEF I g%
BlEE  MmizWaARAER
Bk ATk S TR R MR
A SAjEERiEdiat
HEE R hEESERILEN
R TFEREY g AR A
R OB PEEEAmREEHRRE IR
Fha EAMHELENGETF
EsE BRI RER
TR SRR AR B A
HMER  FEAEREEZRE
FHEE DNAR &-BR 44 KR (PCR) /= A 4h 4k 2 J& A
MER BARBERAREARIER (1) AREARTEY%
Tz HERFRFHDTILFTZHYE
FEam RBBREEGY
Bty FAMHER (1) PFLBARELZAR
MR T AW
FrEkfE MR kP
BELE WEEEREANZEZTHEAT
Yt BARAEWHAERREFTZHMG
HER BIRALERE LR
FEE R FRTEZ KRG
mEL  EBREYERARRA
FXH  —EES R RaERS
AT AR e
S ]

WA R - B E B

87



— B =
T N+ EEREEZMN
BAEIT LS R R A LN
e REIR F AR
89 11,08  JRAEW fogn] de 2 F kR
82.11.15  F44h TR X BEASEEERN “ z s - -

82.12.06 RFHE FE Yok 2k A B4 43 2T Al

f.12.20 RES KRR ﬁvra‘ W bl Enhancement of Budbreak of Container Grown Shinseiki Pear

in Taiwan's Lowlands by Split Application of Cyanamide
BRAEE ik SR OF: MR 2533 LT E BEPE R AN R S
5 A HE ETREGEEREZAENR
Hri [#%: 4 K AR R AR IR 2 PR E
T LAt BLEHE B R AR 1 6 BT
- ot HBRERAERHHNEELR  BRAAKE TS T B
[#%: 4 FAE R AT BN Erkh S W RN B A

GE 4 AN i o S
RN AT AT AR
FAF P B R R R H RS
ME BRSNS RN AR
HERTERFREEEU RRLEY
HME D PHEMREENTLASF T EREM TS LT HEME

69
68




70

JA |

=5

&) \1+_—1

=]

xR

&R RGP RKBARAERT  82FR

Monthly maximum, mean, minimum, temperature and rainfall of

central Taiwan, 1

993

B (Tempearture C)

At b AL iy M &% (mm)
Month Max. Min. Mean Rainfall
January 27.8 4.5 15,1 7.5
February 30.8 7.2 17.5 0.0
March 31.3 11,9 18.9 116.5
April 31.9 4.1 21.8 91.5
May 31.2 19.4 25.2 235.90
June 34.6 22.5 21.7 310.0
July 34.0 23.6 28.9 £3.5
August 34.3 22.8 28.5 09.5
September 36.8 20.1 27.2 9.0
October 31.2 15.7 23.8 0.0
November 30,7 13.3 21.8 36.5
December 28.1 8.4 17.3 3.5

:.'C. Hsieh(#8 %) Former Director

C¥. Lin(#4# &) Director

S Lin{#k1z 1) Viee Director

S Yang(#%};% H) Secretary

Kao(%#=3) Head of Comptrolier’s

- Office

Kin(4#4+%) Head of General
Affairs Office

: Chu( % # %) Head of Personnel

| Office (1)

ee(FH 1) Head of Personnel

Office (2)

Chiu(5p#-3%) Assistant

!m';:jrovement Division
Song(*K #) Head

1 i'i_x(ﬁlii% ¥) Associate Agronomist
#.74) Associate Rice Breeder
Hsu('~"|‘- #4) Associate Agronomist
apg(?Eﬁr ) Assistant Agronomist
é(ﬁ%#ﬁb’k) Assistant Agronomist,
eu(H & %) Assistant Agronomist
e(%’ﬁi%%) Assistant Agronomist
}_1:1_51_('_5( i % =) Assistant
(9}%% %) Assistant

H

3ng:("‘*§ﬁ3§~if%) Associate Agronomist
ng(%ﬁ#‘é’.) Associate Agronomist
ng(‘fﬁ: M 4=) Assistant Agronomist

N BT ERS
MAIN PERSONNEL

Horticultural Crop Staff

J. H. Lin(# % %) Associate Pomologist

W. J. Liaw(& ¥ iF) Associate Pomologist
L. R. Chang(fE#h{=) Assistant Pomologist
d. Y. Kuo(3:{& #%) Associate Horticulturist
W.J. Chung(# # %) Assistant Horticulturist
J. W, Gun(+# 4% 30) Assistant Horticulturist
F. Y. Kuo(3 %) Assistant Horticulturist
C. 8. Sheu(#F3#12) Assistant Horticulturist
8. IL Tsai(# % X&) Assistant
Y. R. Chen(i& Z #) Assistant

Crop Environment Division
C. C. Chen(M % %) Head

Plant Protection Staff
M. N. Feng(#F# % ) Associate Entomologist
T. 8. Liu(#| %) Associate Entomologist
C. 8. Lin(# £#f) Assistant Entomologist
5. H. Huang( # #) Assistant Pathologist
C. H. Chao(# #£#6) Assistant Entomologist
T. C. Chang(4& %7) Assistant Pathologist
T.T. Liu(#{7 T) Assistant Pathologist

W. Y. Chen(FR #,35) Assistant

K. C. Huang(# £ B)) Assistant

K. N. Sheu(## 5 ) Assistant

C. 8. Lin(# E%) Assistant

M. C.Yi(% £ %) Assistant

C. C. Chen(B 7% %) Assistant

C. T. Ko(#7 & 1&) Assistant

H. L. Liu(# #%) Assistant

V. J. Wang( £ X ) Assistant
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Soil and Fertilizer Staff
C. F. Hsieh(# 82 %) Soil Scientigt
C. T. Wang( E 8% %) Aszociate Soil Scientist

H. C. Huang(3F# ) Assistant Soil Scientist

Y. F. Tsai(Z A %) Assistant Soil Scientist
C. H. Lin(# & 4#0) Assistant Soil Scientist
H.T. Chen(F# %) Assistant

Agricultural Machinery Staff
J. H. Ho( 5 #) Assistant Agrienltural
Machinist
G. W. Long(ZE B #) Assistant Agricultural
Machinigt
Y. 8. Teng(® & &) Assistant
L. H. Chen(fR 4-4%) Assistant

Agricuitural Extension Center
T. C. Kao(% 1% 4%) Head

Agricultural Economics Staff
Y. J. Lin(# A 4) Agricultural Economist
C. W. Chen(# ik ) Assistant Agricultural

Economist
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Agricultural Extension Education Staff

T. J. Chiu (¥54 4) Assistant Extension
Specialist

H. Y. Lee (# & 7C) Assistant Extension
Specialist

J. 8. Cheng(# 4 #) Assistant Extension

Specialist

D.T. Day(# 4%} Assistant Extension
Specialist

Y. J. Huang(# ##) Assistant

H. C. Chang(?k & &) Assistant

Puli Branch Station

T. C. Lin(# X 4£) Head

5. T. Hong(# % ¥) Assistant Horticulturist
5. H. Chuang(3E4 47) Assistant



