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SUMMARY

(FE L)

. Title

Development of the technology to prevents physiological disorders
and pre—mature fruit drop before the harvest time, to control the
time of ripeness and fruit enlargement to expand cultivation of a

early to mid-ripening cultivars of apple.

IT. Purpose and necessity of Research & Development

Looking at the yearly pattern of apple consumption, we can find that about
30% of apples are consumed from early to late autumn which is right before or
after Chuseok (Korean Thanksgiving Day) and about 10% from late summer to
early autumn. However, until a recent date a late cultivar ‘Fuji’ has taken up more
than 70% of planting and a mid-ripening cultivar has taken only 10%. So, high
price is formed for the premium mid-ripening cultivar of apples produced around
Chuseok and the other hand low price is formed for the late-ripening cultivar of
‘Fuji’ because of an oversupply. Therefore, it is necessary to increase the
proportion of a early-ripening and mid-ripening cultivar of apples and decrease the
proportion of a late-ripening cultivar of ‘Fuji’ so that we can have balanced

demand and supply of apples. There are problems to be solved first before we can
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go ahead with expansion of a early-ripening apple cultivars. At present a early to
mid-ripening cultivar “Tsugaru’ and a mid-ripening cultivar of ‘Kogetsu take big
portion of apple planting and pre-mature fruit drop before the harvest time is a
serious problem. And temperature abnormality in recent years causes unusually
high temperature during the maturing period and even the 'Hongro’ that has
never had this kind of problems before begins to show pre-mature fruit drop.

To prevent pre-mature fruit drop, harvesting unripe apples (especially ‘Tsugaru’)
or using Antifall (24-DP) has been performed. 2,4-DP, which is a plant growth
regulator to prevent fruit drop based on auxin, softens the fruits and accordingly
deteriorates its quality. Therefore, we should find a way to prevent the
pre-mature fruit drop and maintain the quality at the same time and further more
it 1s necessary to be able to control the maturity so we can have more options in
choosing the harvest time.

Although an early-ripening cultivar ‘Sansa’ has a good color and a superior taste,
its cultivation area is not expanding as the size of the fruit is small and it’s not
profitable in quantity insufficiency. Therefore, the technology of cultivation that
can make the fruits bigger is required.

On other hand ‘Gamhong’ is bred in Korea, weighs more than 350g and is a
standard shaped fruit. When cultivated in a paper bag, its color and taste are very
fine and excellent. But when cultivated without a paper bag, skin russeting is
severe and when cultivated with overuse of chemical fertilizer, occurrence of bitter
pit is high. This prevents it from expanding the cultivation area. Therefore,
development of the technology that can control the occurrence of bitter pit is

necessary.

IMI. Content and scope of research & development

1. Development of the technique preventing an early to mid ripening

cultivar of apple from the pre-mature fruit drop before the harvest
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time and extending the harvest period

A. Development of the technique using Aminoethoxyvinylglycine(AVG,
Trade name: ReTain®) to prevent ‘Tsugaru’ apple from pre-mature fruit
drop before the harvest time

o Study on the effect of the timing of application and concentration of AVG

o Study the proper timing of application based on a starch reaction

B. Prevention of ‘Hongro from pre-mature fruit drop before the harvest
time and extension of the harvest period using AVG

oStudy on the effect of the time of application, multiple application and

concentration

o Study on the effect of mixed treatment of AVG + 24-DP(trade name: Antifall)

2. Development of the technique preventing ‘Gamhong’ apple

cultivated in a paper bag from being infected with a bitter pit.

o Research on the occurrence of a bitter pit according to the management method

of ‘Gamhong’ apple orchard

o Study on the effect of treatment of calcium over soil and tree that affects the

occurrence of a bitter pit

oStudy on the effect of spraying of calcium, prohexadione-Ca on tree and
covering with a paper bag containing calcium that affects the occurrence of a

bitter pit

3. Development of the technique to accelerate the fruit enlargement

and improve the quality of ‘Sansa’ apple

_15_



o0 The effect of flower thinning and artificial pollination on the size and quality of
'Sansa’ apple

o The fruit enlargement technology using GAs7+BA(trade name: Fomina)

4. Development of the technique that prevents pre-mature fruit drop

of ‘Kogetsu’ before the harvest

o Study on a proper timing and times of application of AVG (ReTain®)

o Study on the effect of anti-fall of fruits and the occurrence of spots on a rind
depending on the paper bag and AVG treatment

o Study on the effect of multiple application of AVG and then 2,4-DP on the

prevention of pre-mature fruit drop and fruit quality

IV. R&D Result and Application Proposal

1. R&D Result

A. Development of the technique that prevents pre-mature fruit drop
of a early to mid ripening cultivar of apples before the harvest

time and extends the harvest period
1) Development of the technique using aminoethoxyvinylglycine(AVG, Trade
name: ReTain®) to prevent ‘T'sugaru’ apple from pre-mature fruit drop

before the harvest time

A) Study on the proper timing and optimum concentration of AVG treatment.
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oIt is appeared to be most effective way of prevention of fruit drop before the
harvest that when AVG 100 mg-L ' is sprayed 3 weeks before (July 28th) the
normal harvest time (August 20th).

0 This can minimize the fruit drop and extend the harvest time by 2 weeks.

B) Study on the proper timing of AVG treatment based on a starch reaction

0 AVG should be sprayed right before the fruits starts to ripe but since the time
varies from year to year, the attempt to find the proper timing of AVG
treatment by using a starch reaction index was carried out.

oIt is shown to be the effective way of fruit drop that if AVG is dispersed when
a starch reaction index is between 0.5~1.0 (core part is yellow and flesh part is
purple).

o The concentration of AVG, 125 mg-L ! is more effective than 75 mg-L ™.

oIt 1s concluded that AVG can’t completely prevent the pre-mature fruit drop in

the year of consistent temperature abnormality.

2) Development of the technique using AVG to prevent 'Hongro’ from
pre-mature fruit drop before the harvest time and extend the harvest

period

oIn case of ‘Hongro apple, when AVG 75 mg-L-1 was sprayed one month before
(Andong area on August 3rd, Kyungsan area on July 31th) the usual harvest
time it was appeared to be affecting the pre-mature fruit drop of fruits in a
positive way and extending the harvest time but not up to satisfying level. And
using AVG together with 24-DP(trade name: Antifall) didn’t make much
difference in the prevention of the pre-mature fruit drop.

0 The reason that AVG didn't work the way it was expected in the prevention of

the pre-mature fruit drop and the extension of the harvest period is that July
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and August which is a maturing period was unusually and consistently hot.

B. Development of the technique preventing ‘Gamhong’ apple

cultivated in a paper bag from being infected with a bitter pit.

1) Research on the occurrence of a bitter pit according to the management

method of ‘Gamhong’ apple orchard

o The occurrence rate of a bitter pit was high and new branches grew vigorously
in the apple orchard that had used pig manure and fowl manure for a long time.

0 The occurrence rate of a bitter pit was low and the growth of new branches
was relatively slow in the apple orchard that had tried less chemical manure
and concentrated organic matter and dispersed calcium solution before covering
with paper bags.

o0 The fruit infected with a bitter pit had high percentage of potassium and low

percentage of calcium in its rind.

0 The occurrence of a bitter pit is highly related with the length of new branch,

the percentage of potassium in a rind and soil Electrical Conductivity (EC).

2) Study on the effect of treatment of calcium over soil and tree that

affects the occurrence of a bitter pit

0 Quicklime (calcium oxide) or chloride lime trial on the surface of soil or lime
liquid drenching didn’t reduce the occurrence of a bitter pit.

03-4 times spraying of 0.4~0.5% calcium chloride before covering with a paper
bag certainly reduced the occurrence of a bitter pit but not up to satisfying

level.

3) Study on the effect of spraying of calcium, prohexadione-Ca on the tree

_18_



and covering with a paper bag containing calcium that affects the

occurrence of a bitter pit.

03 times spraying of 0.5% calcium chloride before covering with a paper bag,
prohexadione-Ca spraying right after flowers fall and covering fruit with
calcium contained paper bag reduced the occurrence of a bitter pit but not up to
satisfying level.

o Most effective bitter pit prevention was achieved from the fruit that calcium
chloride was sprayed 3 times before covered with calcium contained paper bag.
o However, since the occurrence rate of a bitter pit reached almost 90% without
any treatments, regardless of various treatments complete prevention of a bitter

pit was not successful.

0So, it is essential for the prevention of the bitter pit of ‘Gamhong’ apple to
avoid overuse fertilizer and stabilize the force of tree growth in order to
minimize the occurrence. And then covering with a calcium contained paper bag
after 3-4 times calcium chloride spraying would help largely in reducing the

occurrence of the bitter pit.

C. Development of the technique that accelerates the fruit

enlargement of ‘Sansa’ apple and improves the quality

o When sprayed GA47+BA 300mg-L™" over fruits and leaves around them after 3
and 4 weeks after full blossom, the weight of fruits was increased by 16%.

0 GA47tBA treatment accelerated the fruit maturity by few days but didn’t much
affect on color, flesh firmness, content of acid and soluble solid.

o0 The effect of artificial pollination and early fruit thinning on the fruit

enlargement is unclear.

D. Development of the technique that prevents the pre-mature drop

_19_



of ‘Kogetsu’ before the harvest time

1) Study on a proper timing and optimal concentration of AVG dispersion

oIn the year 2002 paper bags were removed and AVG was sprayed (August
17th) about 4 weeks before the normal harvest time. As a result until
(September 28th) 2 weeks after the normal harvest time there were almost no
fruit drops. The effect of spraying (August 25th) 3 weeks before the normal
harvest time (September 15th) was considerably reduced.

olIn the year 2003 AVG spraying (August 25th) about 3 weeks before the normal
harvest time substantially prevented the fruit drop until (September 29th) 2
weeks after the normal harvest time.

olIn the year 2004 AVG spraying (August 11th) about 5 weeks before the normal
harvest time was very effective on the prevention of fruit drop but the
effectiveness of AVG spraying about 4 weeks before was largely reduced.

o1In the year 2002 and 2004 the beginning of fruit ripening was advanced because
of the unusually high temperature in July and August.

o Therefore, it is concluded that the proper timing of AVG spraying to ‘Kogetsu’
apple is 5 weeks before the normal harvest time which is about August 10th.

oFrom the 3 years of trial the concentration of AVG it is concluded that

75mg-L71 is effective enough.

2) Study on the prevention of premature fruit drop and the occurrence of

spots on a rind depending on paper bag and AVG treatments

0 When double bags or only outer bag was removed and then AVG was sprayed,
it was very effective on the prevention of the fruit drop but spots on the rind
were appeared and the value of the goods were damaged.

o0 When no bags were removed and then AVG was sprayed, it was found to be
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very effective on the prevention of fruit drop. And spots on the rind was

completely restrained when the bag was removed 2 weeks before the harvest.

3) Study on the effect of multiple application of AVG and then 2,4-DP on

the prevention of pre-mature fruit drop.

o Spray of 2,4-DP one week after the AVG treatment found to be more effective
in the prevention of pre-mature fruit drop than the spraying of AVG 75mg-L™*
about 5 weeks before (August 11th) the normal harvest time.

o Multiple applications of AVG and 2,4-DP delayed coloring compared to the non
treatment fruits. But there was hardly any difference in quality compared to
AVG sprayed fruits.

oIf abnormally high temperature is expected, spraying of 2,4-DP one week after
the AVG treatment which is carried out 5 weeks before the normal harvest time
would help to maximize the effect on the prevention of pre-mature fruit drop

without deterioration of quality.

2. Proposals on the application of the R&D result

A. Transfer of technology to the apple orchard culture practice

1) Prevention of ‘T'sugaru’ from pre-mature fruit drop before the harvest

time and extension of the harvest period using AVG

o0 The effectiveness of AVG treatment in prevention of pre-mature fruit drop has
been varied from year to year. One of the main reasons was considered to be a
difficulty of judging proper timing of application. According to this study, the

timing of AVG treatment was the most effective when the starch reaction index
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reaches 0.5-1.0 (0.5 means core part is yellow and other flesh parts are purple
in half of fruits) to prevent pre-mature fruit drop. This can be achieved if you
take about 20 midium sized apples from outer part of a tree every 3-4 days
from 6 weeks before the normal harvest time and carry out starch reaction test.

o1In the year of consistent high temperature around maturity, AVG 75mg-L71 alone
is not expected to be effective. So based on the study on ‘Kogetsu it is
recommended to spray 2,4-DP one week after the AVG treatment which is
carried out 5 weeks befor the normal harvest time.

0 The result of this study has been transferred to Gyeungbuk Apple Agricuture
Cooperation and Youngil Chemical that participated in the study and is under
the process of transferring the skills to Agricultural Technology & Extension

Center and orchardist.

2) Establishment of the technique that prevent 'Hongro’ from pre-mature
fruit drop before the harvest time and extend the harvest period using

AVG

o Normally a pre-mature fruit drop is not a concern with ‘Hongro. But in the
years of abnormally high temperature around July and August this becomes a
problem. The study shows that treatment AVG together with 2,4-DP one month
before the normal harvest time (early September ) or as based on the study on
‘Kogetsu’ treatment 24-DP one week after AVG spraying would substantially
help to prevent the pre-mature fruit drop without affecting the quality of fruits.

oIt i1s recommended to study 2-3 years more to secure technical system and then

transfer the perfect techniques to the fruit growers.

3) Development of the technique preventing a bitter pit in 'Gamhong’ apple

with a paper bag treatment.
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oIn case of ‘Gamhong’ apple, it is recommended to avoid overuse chemical and
organic fertilizer and stabilize force of tree growth in order to minimize the
occurrence of a bitter pit.

oIt is studied that covering with calcium contained bags after spraying 0.5%
calcium chloride 3 to 4 times can considerably reduce the occurrence of a bitter
pit.

o Qur intension is to transfer this skill to the Apple Experiment Station |,
Gyeungbuk Apple Agriculture Cooperation and technically advanced orchardist so
this can go through the trials to be put to practical use and distribute this good

fruit growing skills.

4) Development of the technique to accelerating the enlargement of ‘Sansa’

apple fruit

o The quality of ‘Sansa’ apple is outstanding but the size of its fruit is small. If
GA47+BA 300mg-L ™" is spraying 2 times over its fruits and leaves around them
after 3 and 4 weeks after full bloom, the ratio of big size fruits weighing more
than 230g increases by threefold.

o Qur plan is to transfer this skill to the persons in charge of distributing skills
in Youngil Chemical and Gyeungbuk Apple Agriculture Cooperation and to
publish an article in a Gyeungbuk Apple magazine so that whoever grows the

'Sansa’ can use it.

(5) Development of the technique that prevents the pre—mature fruit drop

of ‘Kogetsu’ before the harvest
o ‘Kogetsu’ is treated with a paper bag to prevent it from getting spots on a rind.

And spraying of 20mg-L”' 24-DP one week after 75mg-L' AVG which is

carried out 5 weeks before the normal harvest time (mid September) can be
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effective way of preventing the pre-mature fruit drop without getting spots on a
rind.

o Qur plan is to transfer this skill to the persons in charge of distributing skills
in Youngil Chemical and Gyeungbuk Apple Agriculture Cooperation and to
publish an article in a Gyeungbuk Apple magazine so that whoever grows the

‘Kogetsu’ can use it.
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d) The effect of respiration, ethylene and starch reaction by AVG spraying
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e) The effect of fruit color by AVG spraying

2) year 2004
a) The effect of preventing pre-mature fruit drop by AVG spraying
b) The effect of fruit quality by AVG spraying

Summary

2. Development of the technology preventing pre-mature fruit drop and extending

the harvest period in ‘Hongro  apple cultivar

Introduction

A. Study of the technique using AVG to prevent ‘Hongro' apple from pre-mature

fruit drop and extending the harvest period

Materials & Methods

Results & Discussions

1) Pre-mature fruit drop

2) Fruit quality

3) Fruit color and water core
4) Respiration and ethylene

Summary

B. The effect of AVG and 2,4-DP spraying in preventing pre-mature fruit drop

and extending fruit maturity of ‘Hongro apple cultivar

Materials & Methods
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Result & Discussion
1) Pre-mature fruit drop
2) Fruit quality

Summary

Section 2. Development of the technique preventing ‘Gamhong’ apple

cultivated in a paper bag from being infected with a bitter pit

Introduction

1. Research on the occurrence of a bitter pit according to the management method

of ‘Gamhong’ apple orchard

Materials & Methods
Results & Discussions

A. The effect of young shoot growth and occurrence rate of a bitter pit by

fertilizer practice

B. The Soil nutrition status of ‘Gamhong’ apple orchard

C. The correlation between the occurrence rate of a bitter pit and fertilizer
practice

Summary

2. Study on the effect of treatment of calcium over soil and tree that affects the

occurrence of a bitter pit

Materials & Methods
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A. The high rate of a bitter pit occurrence orchard

B. The middle rate of a bitter pit occurrence orchard

Results & Discussions

A. The high rate of a bitter pit occurrence orchard
1) The rate of occurrence of a bitter pit
2) The calcium contents in fruit feel

B. The middle rate of a bitter pit occurrence orchard

Summary

3. Study on the effect of spraying of calcium, prohexadione-Ca on tree and
covering with a paper bag containing calcium that affects the occurrence of a

bitter pit
Introduction
Materials & Methods

Results & Discussions

Section 3. Development of the technique to accelerate the fruit

enlargement and improve the quality of ‘Sansa’ apple cultivar

Introduction

1. The effect of flower thinning and artificial pollination on the size and quality of

‘Sansa’ apple
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Materials & Methods
Results & Discussions

A. The development of fruit
B. The fruit quality

Summary

2. Development of fruit enlargement technology of ‘Sansa’ apple using GA4.+BA

Materials & Methods
Results & Discussions
A. The development of fruit
B. The fruit mature and quality
C. The fruit color
D. The economical analysis

Summary

Section 4. Development of the technique preventing pre-mature fruit drop

of ‘Kogetsu’ apple cultivar

Introduction

1. Study of AVG treatment methode for preventing pre-mature fruit drop of

‘Kogetsu’ apple cultivar using AVG

Materials & Methods

Results & Discussions
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A. Study on a proper timing and optimal concentration of AVG treatment

B. Changes of respiration and ethylene production by treatment timing and

concentration of AVG
C. Changes by treatment timing and concentration of AVG
@D The change of fruit firmness
@ The change of soluble solids and acidity
@ The fruit color
® The occurrence of spots on a rind

Summary

2. The effect of preventing pre-mature fruit drop and the occurrence of spots on

a rind depending on the paper bag and AVG treatment

Materials & Methods
Results & Discussions

A. Control of premature fruit drop and degree of spots occurrence on a rind

depending on paper bag and AVG & 2,4-DP treatment.

B. Changes of respiration & ethylene production by treatment timing and

concentration of AVG and 2,4-DP
C. Changes of fruit quality by treatment timing and concentration of AVG
and 2,4-DP
D The development of fruit
@ The changes of fruit firmness
@ The changes of soluble solids and acidity contents
@ The fruit color
® The economical analysis of AVG & 2,4-DP treatment

Summary
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Chapter IV. Check of achievement and contribution to the related

field

Section 1. Object of R & D for accoding to year

1. Development of the technique preventing and an early to mid ripening cultivar

of apple from the pre-mature fruit drop and extending the harvest period

2. Development of the technique preventing ‘Gamhong’ apple cultivated in a paper

bag from being infected with a bitter pit.

3. Development of the technique to accelerate the fruit enlargement and improve

the quality of ‘Sansa’ apple

4. Development of the technique that prevents pre-mature fruit drop of ‘Kogetsu’

Section 2. Achievement of Research & Development

1. Development of the technique preventing and an early to mid ripening cultivar

of apple from the pre-mature fruit drop and extending the harvest period

2. Development of the technique preventing ‘Gamhong’ apple cultivated in a paper

bag from being infected with a bitter pit.

3. Development of the technique to accelerate the fruit enlargement and improve

the quality of ‘Sansa’ apple

4. Development of the technique that prevents pre-mature fruit drop of ‘Kogetsu’

_32_



Section 3. Contribution to the related field

1. Development of the technique preventing and an early to mid ripening cultivar

of apple from the pre-mature fruit drop and extending the harvest period

2. Development of the technique preventing ‘Gamhong’ apple cultivated in a paper

bag from being infected with a bitter pit.

3. Development of the technique to accelerate the fruit enlargement and improve

the quality of ‘Sansa’ apple

4. Development of the technique that prevents pre-mature fruit drop of ‘Kogetsu’

Chapter V. Proposals on the application of the R&D result

Section 1. Necessity of further researches

1. Development of the technique preventing and an early to mid ripening cultivar

of apple from the pre-mature fruit drop and extending the harvest period

2. Development of the technique preventing ‘Gamhong’ apple cultivated in a paper

bag from being infected with a bitter pit.

Chapter VI. References
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3 1AVG HEAY] B st 2R AR 8 Hakgo] mA = G
AVG A T F3&(%)

A71(4/9) FE(mg L) 84 204 99 39 99 10¢
7/28 75 453 Db 13.91 be 21.19 be

7/28 100 2.10b 737¢ 1365 ¢
8/03 75 243D 12.33 be 1950 be
8/03 100 561D 14.85 be 24.32 be

3 g - 3590 a 7464 a 93.30 a

o4 atalel 89 20Qe] A £ GHEe FA

— =

il

2]

ohth. 79 2893 8Y 3%Uo] AVG 75 % 100mg L' AXFeME AAsrmel AN A
71o) BAGe] FEA Fikgo] 21~56%AT FA FHUE &

AA F2H Gapgol IA Frbststh AT 2F e FHAS AAAA
99 39 $33 welE 79 28¥¢] AVG 100mg L 'E A3 yirE Iis

74%ZA AVG Tomg LS 2xa7u 89 3¢ AVG 100 =& 7omg LS A%
3 UFEe Ydug 123~149%HT How oo FHgge Fid g
74.6%°l @Atk A 99 109 74A] Yol FAE w79 289 AVG 100mg

=
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E 2 AVG REAY] W EES}F ST Al wEe] vAE g

AVG A I} (g)

A1 71(2.9) %(mg L) 84 204 949 39 949 10¥
7/28 75 238.0 a 2849 a 286.3 a
7/28 100 236.8 a 2752 a 2748 a
8/03 75 2405 a 2723 a 2827 a
8/03 100 259.4 a 2743 a 2874 a

LA - 2442 a - -

S we AVG Agdet FAYI Fels HFo Aozt gl
o aeg FAYIE 23 gdipgo] 89 20U 359%0 @tel 1 oA ojn
T 2 5] 240g olstd wW 7S s opstt. AVG HEHE 9
4 3974 Fgd GHEo] 74~14.9%°] WAl A RE w7t Fg7] Aol
Veaty 87 dFsotels Wt 33.08g(14.9~469g)2 #Fol TUtEE AUt 9l
Aok WA AVGE AHElshd 3 daEs wAs £ gls W oolyE FEAE
27 AX 4G F AdA Hol BFol oF 30g ol FrE iz Aol rhEsdith
99 39%H 9¢ 10¥ 7HAE 5o F7 d Fgd g3se 2
oo n® AVG A mE 537 A% 7bs 71k #AFEY] olF 2 AE

A 9 Aew AZHYT

3) #A A=

¥ 3 AVG HEA7] 9 el 27 Ao A e vAE e
AVG * g A A=(kg/ T Smm)
A1 71(4/Y) Fe(mg' LD 34 204 99 39 99 109
7/28 75 328 a 312a 295 a
7/28 100 321 a 315a 298 a
8/03 75 3342 314a 294 a
8/03 100 3.20 a 305a 294 a
57 - 324 a -
A3 U 89 20¥€d FAE HAAEE= AVG AHIFFo #AIGlel 3.20~
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334 kg/t8mm o WS EA Helzk Apol7k AGHA sk 5
2ol sagt A9t A% 305~3.159 WR 89 209 TN

ot T A S

A7

i
[\]
N
o
k1

i
N
2
iyl
s
o MAr

Eh)

a

30,
e
rlo

4) 7t¢4 18 E

E 4 AVG AEA7] 9 Bt 27k Abae] kg4 n¥E FHgd nAE 9%

AVG A g 7+ 113 E("Brix)
A71(4/9) F%=(mg L) 84 20 949 39 9¢ 10
7/28 75 119a 124 a 128 a
7/28 100 115a 122a 125a
&/03 75 109 a 115a 12.2 a
8/03 100 11.0a 120a 12.7 a
e - 122 a - -

E 5 AVG HEAZ D FESF SAE Abste] b gl WAL 9%

AVG A g Ab 3= (%)

A7N(E/9)  FZ=@mg L) 84 20 949 3% 99 10¥
7/28 75 0.37 a 031 a 0.28 a
7/28 100 0.34 ab 031a 028 a
8/03 75 0.34 ab 030 a 0.26 a
8/03 100 0.33 ab 03la 028 a

5 g - 031 b -
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6) ToF % g
3E 6. AVG AXA7], 3¢ 2 et ‘27 AL Skl v A= FEF
AVG A€ %5 2(COmLkg "“h'h)
A(E/Y) FE(mg L) 8¢ 204 99 39 94 104

7/28 75 1254 ab 13.00 a 10.67 b
7/28 100 6.25b 10.67 b 12.04 ab
8/03 75 971b 11.21b 10.96 b
8/03 100 10.46 b 11.58 ab 1267 a
T4 2 - 1517 a - -

5
F3hel T Hado ek 1.26ul kg T hle] WSS
el on AVG A 3 A7l 2 skl #AIgle]l 8¢ 20€ ¥ 9¢€ 39 H

F7.AVG AEA7] B FETF 2R Abgbe] ZHA Lo n A= o3k

AVG A 2+ & (Hunter a)

A71(4/Y)  FE(mg L 84 20 949 3¢ 99 10
7/28 75 -92b -8.3 bc 20a
7/28 100 -138b -9.8 bc 12a
8/03 75 -98b -119¢ -19a
8/03 100 -11.0b -10.0 bc -2.6a

R - -2.7a - -

o
his}

Prstdel 8¢9 20€ =AM FAE Ao HME(Hunter a #o® Hd)=

i
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AVG A #HEdung Ay 7] tEAobd Aol Aol v o] Fo A 7] A zehs
A ATt ole Hste] AVG A HAELS 99 3YU FANAE FEAJold A
of Aol Aef o]FofAA &drt. 1Ytk 99 10¥ FeRddd = AVG AE 7
°] Hunter a ko] =obd 8¢9 209 &3t FAe] #4° Hunter a ¥ HlSzsH
= At
ol e AAeS FTHaM = o Bl SAd 89 20¥ 9 239 174 AVG
. .
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Y Zakell 9118k Abplo A ‘22 7FR/M.26 A S FAEHe]

39| Aminoethoxyvinylglycine(AVG)S 75 E+= 100mg L' &

2 2047 9¢€ 39 2 9¢€ 109 3 & FEFHe A dFS

e},

7b 8 G3A] 23 AVG 759 100mg L BRolA S48t om, XA
= 79 2897 8Y 3U A Apolo] E Aol gk ey 7€ 289 AVG
100mg LS A3 JFE ool 75mg L'S Axary 8¢ 39 75 2
100mg L '8 223 YFolr no 84 d37 & 93 JFo] A

U AVGE AdstA &2 s ddlsadel 89 2090l #F o] 244.2¢ ©I%
on ojuls ot A HAs A webA s G wol wAsy] Aol
FEslor drt olwfe] FHF2 240g olske] W AVG AY AL 99 3Ud7A
Lol "ol ol 74~14.9% vF Gastn g ojuzkx] S=ghde] Aol bsdt

oh of 25%ke] ) g o R Ft 33.0g9 S hEATE e
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U, ‘27 Al el AEuHS A Fo 7] %3F Aminoethoxyvinylglycine®] 2 ¥ 3

71 7
Mz 2 g

200392 A5, AAh o R G5 8 A FedelA, 2Elan 200492 At
of dddl FdelA o] AFS AT Ax A7 2003d 2 2004 AR g
T o] AERES A 059 1.0 Fo® s wHelAe i
ol AVG(EEE dxd= A= A FAY AVGeE 75 3
He 74 $E5E o3

L 5 3
Avieh FelgEe] A% FrhAsl) AAEL 209 F3Hstel Ao 1

td

®

_66_



T|L} sl

g B

=i

=g

ol 21

 AHESIo]

8 prEBic)

T x|eict

3 L
Eik
L

N

_67_



o]

=

(€]

al

3

&

fruit tester(FTO011, Italy, @ 8mm plunger)S, 7}
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¥ 8 HERSAF] 7|23 AVG X} A7 Aol Febddnt WA F )
(2003)
AEI AEVE AVGEE e A Se o)
=z o .
/) A % (mglh 8/18 8/25 91
75 0.00 b 379 b 1059 b
7/21 0.4
125 0.29 b 118 b 498 b
3 F 75 031 b 426 b 10.48 b
8/4 1.0
125 0.29 b 471 b 12.04 b
oA g — 1.36 a 48.09 a 72.24 a
75 0.00 b 899 b 10.76 be
7/30 05
125 0.00 b 0.00 b 0.00 ¢
a3 A 75 0.00 b 913 b 1832 b
8/7 1.0
125 0.39 b 234 b 413 ¢
oA g — — 6.29 a 3759 a 5312 a
75 135 b 6.45 b 19.07 b
7/30 05
125 0.34 b 275 b 504 b
75 071 b 6.17 b 1397 b
8/10 1.0
T ¢ 125 028 b 377 b 835 b
75 701 a 3249 a 42.13 ab
8/18 15
125 872 a 3362 a 40.04 ab
2 oA g - 9.22 a 4423 a 7292 a
75 0.00 a 1.39 b 1.96 b
8/4 05
125 0.00 a 0.00 b 1.19 b
4 F 75 0.00 a 0.00 b 0.00 b
8/15 1.0
125 0.00 a 0.00 b 0.00 b
= oA g — 0.00 a 7.35 a 76.19 a
2003 d =0l AAE AEARE B FAEe] 49 8Y 18U FAtolM = A Gl u}



2} 0~9.2%2 937t AA ywow 89 25U 37.6~48.1%9 Y3rp A5
Buke x4 059 1.0 & W] AVG AxE RE AFFPA o)A 759 125mg-L*
o] ol FRoAME HHAAEHL FFednh 1Yy AEWE A 150 Edeks
AZI(GES 8€E 16Y)& oln] Yt 7~9% AlZtE Al7jolm & o] Al7]e] AVG A E
v GARAERE Hd8 IS F A} AEWEAF 059 1.0d #He dxg
0 T skt Zfol7b FElskA = %9
o AxFm wE Fde AFE, A4, 2999 BEdedE 125mg L At
Bmg LBt o 5o AR ASE 05Y o AXd FeE 99
el dol Folke Habgo] 10% mRkol ik ek o] Al7]e] FA g o
&0 53.12%(744h), 72.24%(4F), 71. 2
Hrddas 99 19 7414 & % EFolA F8d Gairt A Sk stA wA

.

rN

=

=

i

th I EAe vA = AVG 23
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=]
0
)
Me
rE
oo
N
&
=2
N
B

% AVGHESE 2717 Abhe] %3

E
Mg E

3 = b g
A HED ARRS AVGEE
. (kg/# 11mm) (°Bx) (%)
o (¢/9) A 4 (mg'Lh
4 @A) AT (me 818 91 818 91 818 91
75 5.5a 5.0a 9.94a 1151a 040a 0.30a
7/21 04
. 125 5.5a 50a 105la 11.28a 0.38a 0.3la
10 75 5.6a 50a 10.00a 1194a 0.36a 0.26a
T 8/4 1.0
125 5.6a 5.la 10.20a 11.57a 0.36a 0.26a
T3 - 5.6a 47a 9.84a 11.30a 0.35a 0.24b
75 5.ba 49a 11.23a 1230a 027a 0.23a
7/30 0.5
74 125 5.6a 50a 11.63a 12.10a 026a 0.24a
° 75 5.7a 54a 11.37a 1340a 029a 0.22a
At 8/7 1.0
125 6.1a 52a 1150a 12.33a 028a 0.24a
T4 - — b.7a 50a 11.773a 13.03a 029a 0.19b
75 6.1a 5.0a 10.57a 11.90a 0.30a 0.25a
7/30 0.5
125 5.9a 5.la 10.30a 11.33a 0.27a 0.24a
75 5.8a 5.1a 10.77a 1157a 0.30a 0.25a
<  8/10 1.0
o 125 5.8a 53a 10.77a 11.13a 028a 0.28a
75 - 5.2a - 11.97a - 0.26a
8/18 15
125 - 49a - 11.80a — 0.25a
A2 — 5.4a 47a 11.10a 11.23a 0.32a 0.22b
75 5.90a 523 11.13a 12.03 0.3lab 0.30
7/30 0.5
o 125 5.75a 523 10.77a 11.87 0.34b 0.30
ZO 75 5.78a 475 1060a 1140 0.32b 0.30
T 8/7 1.0
125 5.87a 480 11.13a 1283 0.33b 0.31
A1 - — 5.85a - 11.40a - 0.29a -

2Rk

ahako] =

= 0}
3T A .

Aol7h gl 1 2%
Bl AVG Aelsh FA ol7h gl9lont
| wAe Ban g

Al M= AVG 23
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Jl 248 (2003)

=
5

3% 10. AVG Ao mE ‘227t

Apshe] Faatade] AR

rII.
oo
X
>

% % g

4 @ *E:;T_%l A B9 ] 2= %‘E%j‘l—t 5 o gldl AEHIS X4
(¥/4) (mg-L ") (CO.mL/kg/h) (ul/kg/h) (0~6)
75 14.86 b 098 b 27 Db
7/30 05 125 1354 b 069 b 27 b
16) 14.33 b 111 b 23 Db
T 9 8/10 10 125 1392 b 1.04 b 23 Db
75 1519 b 0.90 b 3.3 ab
&/18 15 125 17.05 b 123 b 35 a
2] g - 1832 a 774 a 38 a
9o ATFR Ao A FAFSH

WAL AT ABUSASE F
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- 73

FE 11 AERSA o] %3 AVG AE7F 2272 Abake] 2% (Hunter a
value)ol 7l X] = <d gk
A o A Q) AENS  AVGEE ZF A = (hunter a)
g/ A4 (mg-L™h 8/18 8/25 9/1
75 -1858 a -11.00 b -10.75 b
7/21 0.4
125 -18.75 a -12.67 b -1121 b
3 F 75 -17.28 a -11.78 b -11.35 b
8/4 1.0
125 -1896 a -13.44 b -1368 b
oa g — -16.78 a -9.44 a -6.62 a
75 -5.13 b -0.89 b -0.55 b
7/30 0.5
125 -4.82 b 055 b 159 b
3 Ak 75 -6.59 b -3.00 b -1.15 b
8/7 1.0
125 ~7.46 b 222 b 1.85 b
ooz g — — 549 a 10.33 a 790 a
75 -12.37 b -478 b -2.89 ¢
7/30 05
125 -8.08 b -267 b -1.09 ¢
75 -11.76 b -6.22 b -121 ¢
8/10 1.0
< 9 125 -732 b -244 b -459 ¢
- 167 a 514 b
8/18 15 &
125 - 311 a 377 b
oA g — -3.28 a 011 a 16.46 a
75 -11.66 b -9.00 b -828 b
8/4 05
125 -12.49 b -755 b -6.83 b
49 F 75 -9.12 b 711 b -11.10 b
8/15 1.0
125 -1142 b -967 b -8.36 b
2o g — 1.04 a 283 a 452 a
AVG A3 oju AAoAy e A A3 AAAZ .



2) 2004

7h dEl]l A whE o GaA g3

(2004)
A EekS AVGE &= FdA T4 GFHE(%)
A F (mg-L ") 8/9 8/16 8/23 8/30
75 276a 9302ab  53.44ab 74.63¢
0o 125 1.15a 19.74ab  4072abc  55.37b
i 75 2.20a 1610ab  3727bc  5291ab
125 2.37a 10.13b 95.64c 37.40ab
L - 75la 26.90a 63.39a 100.00a

#OFAl A XA ARNEASF 059w 79 2297 1.09 W 74 29Ul A
2004 ol A Abell A AR A dats B 20039 =k Fe] GAvh 7Y AR
AlFEom e EARAIZIS] Gabg i oF 20% = U wokvh Elal AVGE

2]
Gy g s AFA 7 (AES A 059 1.0)0] BAGlel AAF HAEAL. o

7 4e] the &
g Ao pusglth dow oo #a A@el Bael A7
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¥ 13, AEWSA gl 7123 AVG AE9L ‘2271F Abate] 3l E3(2004)
AREMS  AVGEE  AXke/#¢ 1lmm) 7H8A4 31 E(°Bx) b 3hE(%)
A 4 (mg'L) 816 8/23 8/16 8/23 8/16 8/23
04 75 6.2a 5.6a 13.7a 13.9a 0.27a 0.27a
' 125 6.0a 5.5a 13.7a 13.2a 0.27a 0.27a
10 16 6.2a 5.ba 13.7a 13.8a 0.27a 0.24a
' 125 6.0a 5.ba 13.7a 13.6a 0.27a 0.25a
A4 g — 5.6a 5.3a 14.0a 13.1a 0.27a 0.27a
HAETS- X g0 7] %3 AVG ¥+ 89 23Y 71A] ¢33 Ao A9 FAAE
& U4 Eolv A4S 1oy A4 Foate AAHA] @doer 74P ET
W gl 9T WA ek
20 §)
. —e— [htreated control : éhptlrgztzs éO; fro =
e o0t —=—SPI 05 AVG 750pm . 19 =
= SPI 05 AVG 1250pm -
» —o—SP| 05 AVG 12500m o
h ——SPI 10 AVG 75pm ——SPI 10 AVG 7500m I =
) ——SPI 10 AVG 12500m =
S o | ——SPI10AVG 12500m 2
E ER
g 12 &
g g
s 10 1 1, =
: /2] 3
co—-———0u el ‘ —t— 0

77 TH2719 7/26 82 89 816 823830 7/7 7/12 719 7/26 8/2 89 8/16 §/23 830

Investigation date

S¥ 1 AVG A¥e] ohE 2rbe e &

Investigation date

gy

128 = (2004)

SEFN oEd A FE AVG AEFEo] A fAdr Aolom, x|
e Zol FEEHA Fgtont AEFEIF £2(125 mgrL HFe] W H(75 mg:
LHHch ol A4 ko] v Aol At
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o] APE 20038 & AT AFSE AN, ARFHY 29, 2elm RN
722 % AF, B4

FaolM elar 200492 Aatell ARt AAekgivk 20031 2 2004 el B, AAE, D
FolAe AVG AxH719 Wee e Hde] AEkgAs 05 2 1.0 Wl

A AVGE X wfddA s AEA 77 o A Ao AdEs dEnkS
A4 15 Al7lel AVGE A ¥steE +5 H7MAAHH. AVG Axs
L'z 39

1 A3 2003920 A48 HEX] o
o] AVG 2¥E 759 125mg-L'9] o] FmoNm ‘27 Abze] 8bd Y
Fort sk 2 AEwEAE 150 Egd FHe AVG AxE 3

Sapga) w9k ok wste

>
[
M
rE
[o}(e3
B
_‘

(e)
o
fo
—
(a)
2
=
it
i}
-
o

FAEAA A= YEH AXY TS i #g5-FAd@Y 2094 = FA

a2y 20049 == AE2SA 059 1.0¥W AVGE Axsol= &8
2002 Hup of 9 WA Yaprh Ao gaastded sid = 89 169
= AVG A o= Garh wekoen 3]st Fol fh= Hab7 A
kool 22 dxmatel A 2001dEe vRvHAR 7, 89 o] ALGHE o] 4farol
711skE Aoz FAEAT. mehA o] daro]l ALE = dole AVGRtezA =
S RbgE 2bRe] Fgd GaiA S vgety] old s Ao ddHdy
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2. AVGE °]8% ‘T2’ AtF9 s8d YiiA 2 57 42

71 70
N B

TR ARE 1980 v Beol = A¥ITEDMAE wvjste] AT =
F4 Az AREFFolth FEUE 99 2-FEold R AWAAE 8¢ ke
B $8o] 7bEsta ® 99 F-shevbA Uiel &
FEoz Huya Jrk B A7|= 300g Weleln Ay FEMo wA

L o] wukela YEE 3 b Ao FAAMEA 77 WS ok v

» "

perlel ALHelE BFen 2B F3d GHE A FAHA ek 2
7 AujHE A o] 1992 o 333hadll B33 o) 2002 == 2065haz Ad 10 &
Jol 62v) Frhstela Sevkel AA AbmbdA e 7%, 2eln A, 2o
o EFS wdel 22A Hodh w89 F
2 R Hash gstel B S A A) ohEE
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Sy
S0 S} BAE) A9 79 She~89 2aol vGHE

o R
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35“
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3, 920 AAAY BEERe] Aok 5 o2l kX Auae] EAde] was

o
p‘L
s
o
I
>
_ﬂ
o
4
1o
)
L
i)
o

Al Aminoethoxyvinylglycine(AVG, g H¢)E ©
A b F7IAAGed #Hek V=S NEIA S

_77_



boFR At S8d GauAst $87] 4%E AT AVGS A 7o
ME 2w

20023 e Aol $1A1g AL A F2/M26 SIS AHEEte] o] AFE HA
St}

Aol A BaFEAd 3~45F42 89 Z<oo AVGE 100mg-L'2 A dd np
WA o] FAo] Jda] A EHE Al ARBR o] AFeAE HFEAVE
ol 159 2 10Y How LF3 A¥ELw 75 % 50mgL'® wHFEom gl

A& v 2k

A= W&

8Y 209 AVG 75mg-L*1 + 89 259 AVG 50mg-L ' A%
89 20 AVG 50mg-L ' + 8¢ 259 AVG 50mg-L ' A%

1

2

3. 89 209 AVG 75mg-L ' A2
4. 8¢9 209 AVG 50mg-L "' A=
5. 8¢ 259 AVG 75mg-L ! A%
6. 8¢ 259 AVG 50mg-L"' A=
7

ABTE 158 172 ol A9 3nBon dagelmy s,
e qahee 89 3093 99 136 EAbSAT A E
4 FAA A7 FY 1048 (HADY 0HE ARRHoY 1F 349 B @t

TS AR e yUmA RHES Y ¥ E, A, A=
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iy
H
o
ki
]

) e

i 14 AVGAHE 7Y ‘g2 Abe] 8 Hate] WA= 9F
AVG A g A&

A7l (2/Y) F% (mg'L-1) 8Y 304 9¢ 13¢
8/20+8/30 75+50 569 a 1884 a
8/20+8/30 50+50 6.70 ab 27.85 ab

8/20 75 9.06 ab 25.25 ab
8/20 50 6.90 ab 4430 b
8/25 75 584 a 22.13 ab
8/25 50 1515 b 43.04 b
A 2] - 9.71 ab 32.52 ab

[

2002 k& ol Aol = 8t E Yt AlAEN e 8Y 30del=
A

A HaEo] 569~15.15%, 99 13¥el+= 18.84~43.04% = A H7F AstA A3

>

Ay Fd G AERE wd 89 2097 8¢9 30¥0] AVGE 75+50mg-L
= 50+50mg- L AEF AE7t 89 209 EE 89 25%0] AVG 50mg-L! & Ax
3 AR dygo] i #ass Aol oy FAEe BAH Foxrt ol
B Aow vFo] o Ak £ GARAEE AT F G

o] Az wFo E u otsA o #APFAS 9Y 5dE EopW I HTh oF 1
5~10% A< AVG Hxe 83 YAYAaHE 7|gstr]de XAV UF =

e Zom @uddth webd FEd Gt £avle L WA 5 ol
A

2) o +4
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3E 15, AVGAH7F ‘B & Ao s F A m A=
7HAd ALY E i B

AVG e } B (%) (kgg/Smm )
A7N(E/Y) F%(mg L") 8 8/30 9/13 8/30 9/13 8/30 9/13
8/20+8/30 75+50 158 a 154 a 021 bc 018 b 37b 32 ab
8/20+8/30 50+50 153 a 152 a 023 ¢ 0.17 ab 37D 34 b
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¥ 1. Rate of fruit with bitter pit and shoot growth of ‘Gamhong’ apple trees by

fertilization management and Ca leaf spray.

Orchard Chemical Organic substance Ca spray Bitter pit ~ Shoot  No. of Water
fertilizer Amount fruit length sprouts
No. Area urce’ Source No.
(N:PK kg/10 a) (kg/10 a) (%) (cm) /branch

1 Pohang 24:12:20 CM 10,000 Non spray 12.049.2" 28149 0.64

2 " - - Non spray 30.0419.7 33459 1.08

3 " 24:12:20 CM+CMW Non spray 158124 269189 0.36

Yeongcheo
4 4.0:4 PM Non spray 5351224 365148 2.79
n
5 " 28:20:23 ChM Non spray 34.3t19.7 334188 1.81
1000
6  Andong 7455 PM+BOC Non spray 49.0£185  36.8+3.7 1.50
400

7 " 23:6:20 SC Non spray 227199 31165 1.33

8 " 9.6:4.88 AC 120 Calsence 3 1.0£2.0 311484 1.16

9 " 541854 PM+BC 3000 Calsence 2 150£70 17911 0.00

10 " 0:0:0 BOC 800 Calsence 2 0.0£0.0 22.2£4.3 0.10
Calcium

11 Gunwi 0:0:0 PM 2000 2 1804107 23139 0.21
chloride
Calcium

12 Mungyong 0:0:0 DM 4,500 2 12.0£6.2 20.1£3.3 0.04
phosphate

‘CM, cattle manure; PM, pig manure; ChM, chicken manure; CMW, Chinese medicine waste; SC, sawdust

compost; BC, bark compost; AC, amino acid contain compost; BOC, Bean oil cake; DM, decomposed manure.

“Standard error of the mean.
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¥ 2. Mineral composition in fruit skin of ‘Gamhong’ apple with (BT) and without

(Nor) symptoms of bitter pit.

Orchard Mineral composition (mg kgfl)
N K Ca Mg

No. Area
Nor BT Nor BT Nor BT Nor BT
1 Pohang 5160 5042 9171 11760 634.8 3770 1779 1107
2 y 4287 3918 13536 11873 4107 2431 1437 1227
3 ” 4497 3817 11843 12764 496.7  303.3 1727 1329
4 Yeongcheon 5490 6725 12812 16622 660.5 4259 2237 1790
5 " 3728 3583 10928 11961 392.8 2811 1521 1276
6  Andong 5702 6830 14497 15481 462.8 3196 2304 1854
7 ” 4160 4293 10772 12201 4124 2733 1763 1532
8 ” 4227 3712 10317 10663 4345 3307 1627 1253
9 ” 4543 4362 11228 11935 4996 3123 1891 1278
10 " 5795 5080 9513 11512 6074  313.0 1891 1581
11 Gunwi 3142 3377 11211 10631 4156 3438 1699 1386
12 Mungyong 4803 5600 11256 13463 891.3 5726 2001 1684

Average 4628 4696 11423 12572°  530.8 341.3" 1823 14417

“*Significant at P<0.05 or P<0.01 by paired t-test, respectively.
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¥ 3. Mineral composition in fruit flesh of ‘Gamhong’ apple with (BT) and
without (Nor) symptoms of bitter pit.

Orchard Mineral composition (mg kg )

No N K Ca Mg
Area

Nor BT Nor BT Nor BT Nor BT

1 Pohang 2502 2602 9402 11275 2161 1829 6199 4769

2 ” 2682 2252 10209 9881 2118 1513 4570  369.8
3 , 2318 2473 9541 10276 208.9 154.8 554.0  415.0
4 Yeongcheon 2458 3185 9247 11681 206.6  146.5 49777 4463
5 ” 1728 2063 8216 10144 186.5 151.1 4571  388.0
6  Andong 2928 3213 9978 11076 1876  201.9 5752 4895
7 y 2006 2157 8790 10067 1939 1354 475.3 4095
8 , 1817 1965 9244 9085 2041 1551 563.7  391.0
9 ” 1882 2422 9146 8948 219.0 152.2 4322 4155

10 ” 3830 3440 11132 10727 201.3  156.7 5287  483.0
11 Gunwi 1522 1527 10190 9658 191.0  150.0 434.1 3470
12 Mungyong 1627 1645 9571 9356 240.0 166.2 5116 421.8

Average 2275 2412 9556 10181 205.6 15877 5089 4215”7

"Significant at P<0.01 by paired t-test.
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¥ 4. Mineral composition in leaves of ‘Gamhong’ apple trees in various orchards.

Orchard Mineral composition(g:kg ')
No. Area N K Ca Mg
1 Pohang 21.1 21.3 10.4 4.8
2 y 21.2 24.0 8.7 4.2
3 v 21.8 22.2 10.0 4.6
4 Yeongcheon 20.5 186 10.1 5.3
5 " 175 13.5 10.6 4.7
6 Andong 225 20.7 12.8 55
7 v 20.8 187 10.2 4.7
8 " 172 20.0 11.1 5.2
9 v 19.1 15.1 15.0 5.0
10 " 24.6 15.7 185 6.0
11 Gunwi 16.0 16.7 17.7 6.7
12 Mungyong 18.7 15.0 11.0 6.2
Average 20.1+2.4° 18.5+3.2 12.2+3.1 5.3+£0.7

“Standard error of the mean.
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19 1. Distribution of exchangeable cation concentration in the soil of ‘Gamhong’
apple orchards. Shaded area represents appropriate range of exchangeable cation
in apple orchard soil proposed by National Institute of Agricultural Science and

Technology (NIAST).
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19 2. Distribution of pH, organic matter (OM), and EC in the soil of ‘Gamhong’
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o] Zgo] R E FAHE Fxrt TvetE dial A Ho= ogd AU

ojke] FolE Zo® wFo] FA T 4 glirh dro 2047 w) AujAllE ¢
TAE A, wrt A He 69 Aol

=g WA Fio] wol HASAA nFY Aol Ae 7HE

e WAsHEA Zas B 8ol swste] ¥ avAor aFH
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e
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A A= s 2T A tRE 27RE FEolh o] 38 e obF
Fetd oA Gk Ashal sl neow Aol &
aER #HAe] gpstal gte] Fom £ Gyt wAHA g AR AT
AbetEE e Ee o] Ak

DA AR AR A dE B e Tt Aol A detel ofrhvlE awlete] Al
dETOR FEVE 89 Todkwola HPe Aoy Ay FHOR o}
FHY G 13%, At 04% AEE Gabnrp duta shgo] wan )= glo] A
7b g stk a”ele wgrskal A AYI7E 200~230ge] Welel glo divE

[e] =2
AEshe v an4 B9 JUE FFA/dE BE2EA 2
s

i

oXl
o
o

F otk ARAA e A=) GFeE AL FAE B Fu, A9
e, 2719 FRG 49, 448 JYve, FEE B Fol deiAn vk xd

(1999) AFE° GAp+BAE 787 %o 2~33] W Axsto] wAFE ‘T2 AL

e }FE 10~15% A% AL 2sksel SUBDES 2HF FS gl
w4 GA4 400 ppm ©Ju, 3} 2% GA4 0.3% s Ho|2E WA EX

lo
_0|L
e
L -\
ofN o

S 20~40% F7F A AT sk = v 5(1999) AVG 75ppmS ‘2%
7V A 3, 2, 150 Zhz Axstn #eEgr] Bo 209 © Al gol
oS ]

g BFo] 14%1 ZbE T

<
b4
o
=)
&
dot
L
AT
A
ok
N
rr
o
Mmoo
- dl
0(‘1-"
S
o
N,
1o,
1
>
f

T8, 27183 2 GALBA AXEIF ARAP Alate] 3 FU1e)
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1. A5 & QFgEo] ‘AAY Aae] fdug 2 FAZFE nA= I9F

Ll

=3
EARe AR el RS dadod M26el HEE 59 AP Ads
S

7% Auee g9 2.

D #EA5 - AFSE « ARHF + w200
2) HEAS + AFSE + ARAS + W 302

3) #FATA( 209 F SHAA + DA 40

e

F vhrel A3
F vhrel A3
K3
5

whie] )

11

3% Ashe WAL ARG er] At} 5F U 1 A o] HEEL AA
itk WAl Rl gatol Ee) Tl AFTFES AL 1 e HaEe
AASA pHE A3 WA Mol e ARES AAD UE dAQ HUEL
g3 e 1 Ae AFHSE 25~30em 3
A 209 Fol 195 198 daon Wil 409 Fol Astol BE] B L wg

EFRES AT b A3 3] A4S AFEE 25~30em H=el 1344

i
o
E
HL
2
o
5
%
o

1

Aol WS ZAME U 20719 A S Eehd
7 a¥a 89 1599e d AHES FEste] HFH FF ¢ TAS SAHT oS
Baaz)el 7b7ke S g 53 AdEste] F4 &

e %A FF2 JEd Aest ddeld deke wd R 1d 2 22 A
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Mo =
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X 7
ol
TR
Mo —~
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w g
B £
w g
Mo E
Yy
3

2258 a 0.88 a 9.2 a

81.6 a

F A% 720 a

8l4 a 2225 a 0.88 a 91 a

71.8 a

F A3

+ T 30¢

o
A

-

EE

2146 a 0.88 a 89 a

80.7 a

71.0 a

Ho

&l AP g 7= e

i

5= A

)

2002

—_—
o

o] 36.0% = A

A= 80~8H A= ot HPA

TE

o

HAX

F, HPAF 2 FA5] ofF Fol 7}

2}

’

o

ol

ﬂ:_/|

N

o

A

—

XV
ol

=
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E 243 e 9 27 2ol YAV #pae] F-of X = 4
5 2l B 7H&4 ;%% WA Hunter
(kg/M8mm) (., Brix) (%) value a
gl + AdFFE + ) 2098 T A 359 a 143 a 0.46 a 18.84 a
A3l + AFFE + vl 30d F A 350 a 149 a 0.49 a 1994 a
# 3 A ¥ 341 a 148 a 050 a 15.74 a

&
r 2
o
X
B=)
i
o
i
-
o,
B=)
>
)
2,
24
o
N
L
g2
32
v
ax
),
f“1°
i
iul
5.:
E
=
<
Q

oz Ak AFFREE el wpo] BAHTE @ HAnT} o ¥ AFL B
Qo EAA FolAt QA g

3 vhReE g 270 stdehe BaAss 3w

3 EAel Aol g ol e 2 Ade] bed Aow AZHT %, $4
o FAGT BAAIE e Aeed TR 27143 F U Aeld] zel7h g1,
Aawe BAAHT UL A ATFEe 2749 @ ol wsje] 5307 A=
H9lom, of £AlE el Zvle] ulshe] Ade] tha REFE AEjel Aow Huy
vk mhebd AsheolFEe 27123 § sl RN P LFA BAE 3

o},
of 2719 AEEAA 27sE AFEE] THTHE FERFRR o5 ] 27| B
o] Aol7h AAWA e Ao dHnh EF AZHY HAY] ol Foln Aol
AAE A el g s

Ao wlstel Y vt woen
271 3e] b dEA @oke Ao AR T Aol LvteldA A ] wA
B2 AAFel A el FHaprh wal il thE ARl wiste] Aol
o Estgel 27 s Aol Hshelegie]l Eayh A vEhbA & e = wiAl
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2. GAx7+BAE °] &3 AV ALY A AHUEA 7S Y

ME L ow

o NG AR kEA AAF AFA A AN NP5 M9 F=ZH 5
9A2003) 2 694009 Y ALBURE AFESITh GALBA Aels o] el
247} 18% 4 B5E EeIU(E4, promalinE AFESITh AEUE-S 2008H ol

300mg-L '} 500mg-L 'S Wl 30 Fof 13 AxstAY A Al #3529 GA-paste([HH

B A, GA 27% 32 AA =Ttk 20040l 300me-L 'S vl 355 13 4
Z 2 ) 359} 45%d 28] Ax a8la v 355 500mg LS 13 AxatE A
2E FATh ok wdA BERVE Abgee] ad 2 T $FAE FHoR F
3] 225 AEsIgth GA paster HET °F 20mg WA Rog e HAd =X

rr
N
il

stgich. B B4 2ARE 9ol AFENAG SUs ARG BE AP

=
IRk 2 8hglal 2003 d+2 49k o= 20041 d2 6RHE o= &%)

2 =t

| m&t

3 3. GAx7+BA Bl GA paste 2 2]7F AAF Apahe] 3t =7] 9 ol mA = I
(2003)

A I} 7 a1 I A

(mg-L") (g) (mm) (mm) (Zar/27)
GA47+tBA 300 210.8 b 786 b 67.2 a 0.86 a
GA47+tBA 500 2074 b 782 b 66.6 a 0.85 a
GA paste 2127 b 788 b 67.1 a 0.85 a
212 1949 a 76.7 a 64.9 a 085 a

H] 31 GA paste= 13749 ¢F 20mg =%

AAAoZ ANFEAge] MY e A7)7F gids] Zdkgole E5-skar 20031 <
Al E GAL+BAS 9 309 3o 13] A3 B2 3 340 GA-pasteE: =F
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g Fado] FAE Al Hste] HFo] 82~9.1% Tl TR #HFo] FThel=
el SR uE 3o S B Wol 7]ofstdth. GAwrtBAS dxs= Y
GA-paste #d=3o] W& aae] zol= AT A et FAggtel }PA G A
ol&= gl

Wi

F 4. GA4+BA A E7F ARAE Abte] s A7) 5 el v A= G 3H(2004)

A 2] I} F 7 7 I a HHF A4
(mg-LY) (g) (mm) (mm) (ar/374)
GA47+BA 300 13 205.7 a 773 a 69.8 a 0.90 a
GA47+BA 300 23] 2272 b 784 b 706 a 090 a
GA47+BA 500 13] 213.1 ab 773 a 69.8 a 0.90 a
oA g 195.8 a 76.8 a 695 a 0.90 a

200413 9] A F o] A= GA paste H4l GA4.7+BA 300mg L' 23] 2% 2 st U
F2 Fdo. GAW+BA ¥ Zye 20039t AEaISE AL FAbstgew,
GA47+BA 300mg-L 19| 23 2 ARt #F0] 160% H F7Hete] GAL+BA
500mg L' 13 A%(51% F7H 2 GAs+BA 300mg-L"' 13 2% (88% Z7hHrrtt

v B3t o $559

¥ 5. GAu7tBA 2 GA paste A7} AHAY A e AARA BEE v A= o
(2003 )

ot

A 2 I FA X HE(%)

(mg-L™) >230g 230-210g 210-190g <190g
GA47+BA 300 26.5 23.9 15.0 34.6
GA47+BA 500 36.0 14.0 16.3 33.7

GA paste 32.4 20.4 16.8 30.4

-7 2 175 18.2 182 46.0

2003 Aol A= 230g ol dE= A Mol FAE 175% <Qlvl ko]
GA+7+BA 500mg-L ' A2l 32L& 36%, GA paste @32 324%, GAL+BA
300mg-L' A e 265%% Aol diapugo] FA o] ungnct 4
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ol

Hir

Lt

#E 6. GA4tBA A 2|7} ARAY Apae] apA A Tkl A= o F(2004)

A 2 A & (%)

(mg-L™) >230g 230~210g 210~190g <190g
GA47+BA 300 13 182 13.3 21.0 475
GA47+BA 300 23] 28.6 16.5 187 36.3
GA47+BA 500 13] 22.3 146 16.9 46.2

oA 9 77 14.4 16.9 61.0

2004139 AlFo A= 230g o) HE FAo v €] GALr+BA 300mg-L! 23 A
g 722 286%, GAs+BA 500mg-L! 13 Hg#2aL 223%, 300mg L' 13 2
AL 182% = GA FAE A i3} u]E 7.7%0] BEe] 1 B0l 24~3.74)

A% o gk

3 7. GAy7#BA 2 GA paste A 2]7F ARAF ALl A uk-g Ao Ao M A=
4 3 (2003)

_ ARHEAT A= HEAIEE A I
el (0~6)  (kg/t 1lmm)  (°Brix) (%)
GA47+BA 300 348 b 6.27 b 125 b 0.37 a
GA47+BA 500 333 b 6.34 b 121 a 0.37 a
GA paste 334 b 558 a 130 ¢ 0.37 a
T4 g 2.38 a 6.18 b 129 bc 0.40 a
AREMEATE 06714 7% 7@ ENZA FRUIT S141e] AR WS AT HE o883t 08 2.9
Eol oale ez S JAE 49E, 62 Wil A 2AH0] AW Relst 9 e Ba)

& 12.1~13.0°Brix 2 A] St wepa ¢S Jds] @ s
Zrol Ut AE x| Fo v A= HYEaHE: HH GAL+BA 2 GA paste A
glo] wlste] HERESAFE FEletA S7HAAY. ek GAwrtBA H
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GA pastt= olv] Hle|q Qojxl Aol Aol o] AFAAE Ao 4%4e FAae

AR Qee & AT H AEE GA paste Aol A weken 1 ke A

S el o7k AT 7he4 TRE FHES GAWrBA 500mgLolA Weka,
%

A2 AL AN i w2 AEFE Biloy SAHd el A HA

4 2 ARG A T A% heHd 13w G =
(mg-L™") (0~6) (kg/¢ 11mm) (°Brix) (%)
GAL7+BA 300 13] 496 a 58 a 156 a 0.36 ab
GA4+BA 300 23] 512 a 6.3 a 145 a 033 b
GA47+BA 500 13] 501 a 6.4 a 154 a 032 b
=3 g 483 a 6.2 a 153 a 0.40 a

(e} A~ ST =
R R e

A E9 WA 544 Fede gglov GABAY BRI ¥24%, a¢n
HENFF BeEE ARVSAFI AYS B W, 2@m WFFel FAe Aol
Hlshe] GAurBA A BAolA WoldE ¥ w GABAE UMY Abate] 4%
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# 9. GA47+BA % GA paste A 2|7} AAY o] 2o m2]= ¢ 3F(2003)

A 2 Hunter value
(mg-L") L a b
GA47+BA 300 5358 b 28.11 ab 2256 b
GA47+BA 500 5273 b 2540 a 2295 b
GA paste 5367 b 30.02 b 2232 b
A g 49.02 a 34.81 ¢ 20.20 a

Zujv} AFE 2 GA paste 3 EEFEE Hunter L 2 b 32 thh EZolal g ¢S ¥

FA

of A#z mFol ol Ay HAMTHS FaATIL PdEL AES UL =FE
Aol Ade Aoz ATdHAY
g A 24
3E 10. GAp+BA A 27 “hAY s o] AAG e A= 9 (H9/10a)

A T 3
24 F7HEB) ST (A A-B

GAs+7+BA 300 13] 2101 3,843 2125 416 2035
GA47+BA 300 23] 2,321 4,530 425.0 1,104 679.0
GA47+BA 500 13] 2,177 3,836 350.0 410 60.0

A H 2,000 3,426 - - -

o OF A 7seg S7F 8lg 2 StAaS s

@ @7 E317]1(20049 89 179 ~239)9] wmujAl Y At Hirel.
23718 7HA abol = 230g o)A 2,468 /kg, 210g o] 22729 /kg, 190g o] %
1,8679 /kg, 190g ©]&} 14449 /kg.

@ F718] 8 GAL+BA(EH L9 ekgtoz A ImL 3 2509, 500mg-L "
(1400mL/10a Z ), 300mg-L ' (850mL/10a 2 £), 300mg-L " 23] (1700mL/10a

qe

GAr7+BA AgE 3o s £ A72E 102 %571 34 343 7}
A& F7AAT. ZAAEA A% GAwrrBA 300mgL ' 28 A2 10a% 679,0009
of &5o] S7HEQIh wEbA AbAb FRde] diste] RS 359k 455 o] GAswrtBA

300mg-L ! 28 HEE A5 27 597 Az 23 A 7F A= Az Edo] 9]
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S H A

FO
=

o Al 20039 ¥} 200432 2ol AA FHEHASH, ALY Apzke] I H] o o}
w2 mAE GAu+BASl FFS ARSI AR = M9l A 5¥ 59 48(2003
Z__[i"r

%
@) 69 (2004'd) ] AbuTE ARE ST 2ol Ak vEd 2

1. GA47+BAE 97 3 9 45 Zo] A Az 1 399 2o 300mg-L 'Y =
2 23] AXEHS u T FAd Hte] 16%<2 FAuY F3 g3y St

-
A

2. 0] 717ro] GA47+BA 300~500mg-L "¢ 13] 23X} GA paste®] FHAEE GA|
Auj o] E3H o] o} 300mg L' 23] AxEthE Aty 37t sekth

i)
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=

EgAxs AAA5E tah AT F Adge] HaEATK

At 9, 1993, 1994). 2Pl %= EFata ol FAELS 5 =

Aol A7 o 7hAel v fAH g 2y A2 T5E olEd AT o
/‘\

A A 21 Aminoethoxyvinylglycine(AVG)E 384 S 38z g39} stA el A
S AAA7I= 297 e Ao d#HA doerng 24-DPE ol&ste A By 3
4 9 AFE PSS falAe o b daux Az @ shsdo]l A AVG

+ l-aminocyclopropane—1-carboxylic acid(ACC) synthase2] &4 AAE T3t 9

g S oAt EdZABoller 5, 1979) L HdHEH F&8A JyulAd &3
7} g0l HaE vk i (Bangerth, 1978). ZH %= &5t H|R 714 uwiFol] A

&3loll = ol2A Xaksl

Holl= AVGE Aib7lso] awst gel wmel A7zl =24 gropd & A
= At} Bioscience3 AHUSA) A A = Atte] =8 Gy 24| 24 AVGE 7|E38he]
B 5o e ®E O 23E HESHL o Y (Kondo%t Hayata, 1995)% -2
YeHChun &, 1997; ¥H78 &, 1999; 7+t - A+, 2002, ¥ AT, 2004) A = ‘2~
7HE ARl = AVGE Adshd g Hapt ] g A S = a9t

wa
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L53lo] oln RuHEArh Y 84 Jdyrt 3A EAEHE ‘2D AP dlE)
M ele @ sk ol FojxA g gl
Lq’ﬂ'}\i = ‘?i:rLoﬂj‘il—C‘ AVGQJ 7‘(%11]}\]7], Axrr 9 i]a]lﬂ—q‘jo] ‘:g—_oy 3,4_/\]94

A HahgAsh AAFD] oju JFL viAE AF THAs AHA AN
o,
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L34 AR 3d $3gA9 87 4FS A% AVGE AA¥Y 71

6
(6 dA)= ol&ste]l AArstatt Ao FA= FHAER 2 How wed
A= T A= AV R 1RE ol AAskdlan, eARTIE A=

=
FAY FltEe FHELdZTE 370 AA s AT

AVG A8 FE 2 A7] : AVG(Bioscience Lab. USA)° A8 s=+ 75 2 100mg -

L'e) 522 dta 7)ol AFA Silwet L-77% 0.1%5 A d7H o3 F3a4 94
1569) 457484 18Y) & 37 (@Y 25l 7179 v = 13] Axsdlnh. Ay
o=2E 7 AYATIER AVG X 3¢9d B2EAE AASIy Adxdd &

A% F Azlstgch AYT FE L AT 2 AYTE 3R, Gy o A5

H3& H FIuky B A= Ao £ Gae dxAT|E VEeR o

79 NAOR FEAAA A FAYRERE EASGQ 1D By 24
AEE 08 8UNH 7Y HACE 2Ase] AN WY YR WFNEL FUA
2 0, 20%+= 1, 40%+ 2, 60%+ 3, 80%+ 4 183 100% A2 52 dto] 2AFSHS

SEF H AEd AT S5 H odddl HARS 18L &7 A UhE ¥

WE3te] 20C 2204 1417 WA]3F 5 head spacedl A 1mL gasE |33}
FID¢} TCDE =gk GCHP 6990)
3ukE o2 319t

111

ﬂllﬂ.l
o,
ofo
ol
o
&

27 g AGFEE A9

B4 EA 0 AAe] EAS IF, B5AE, HEAdnEE 9 4 &%, Ao FAA4A
& =A39r. 38 FAEE 8mm plungerE A #3 Texture analyser(Stable

- 131 -



Micro System TX-XT2, England)®, 7[ A 185 3= Oxd FH I =7 (Atago
DBX-55, Japan)®A A3ttt 2A4stEe 0.IN NaOH= A A ste] Algpito = 3t
Abate] EA)EA T el e AMAEA(Color Tehno System JX777, Japan)® 3}

A HrdoA A 38 Z435le] Hunter value® 3 A3} Th

AVG AAY 9 Ee] wE $3A Gabga 2 0] 9%

F 1L AVG AgA7] 8 ske] me ‘Zd Ao Fad gaA g

AVG A g T G &(%)

A71(4/Q) F=mg LY 825 9/1 9/8 9/15 9/22 9/29
8/18 75 00a 00a 13a 23a 3la 33b
8/18 100 0.0 a 0.6 a 06 a 06 a 06a 08a
8/25 75 188b 339b 398b 410b 410b 420 c
8/25 100 128b 348b 348b 551b 551b 560 c

A (o) - 125b 485c¢ 6l6c 728 c 832c 965d

A2 (Fo) - 121b 576c¢ 736c 747c 806c 980d

A 2 (Foh) A A S 89 259l FA A A

=

S G AETdE ZASATHGE D. AVGE 8¥ 18 4
FE 75 % 100 mg - Lol #Afle] 82719 99 1590 g0 2.3%9} 0.6%=
SR gt 89 25 Ay 3w FA] vste 9% ATk 2Ea 99
2099 8 Ydatew 33% % 08%%2 Sl sl 3 Aoz ey
75 27 AR AT 5 ATk ey FAY R AVG AEAVNE FE 3T

A2l 849 25l AAslS we] e ke ojv] 121~188%2° 37t EA

=
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20U A oll= ARdn e ‘Y HAoA HA EeF AEE Ealrt oln Al
o ZAWM, oln] AVG XA Auzr Aoz #AaEdch oy 20029 =

Zd ALRe A AVG AEE AESHX

d 4570l Agst= Aol 7MY BEE Aow AzE

P
S

lo,
of,
M
o
L
o,
o
0
(o
—_
%)
e,
o,
o
fru
)
o
Y
et

. AVG A2 A7) 9 sre] g oj=e w9 sFge] wal

HE 2. AVG A7) B ol mhE gl Abke] ol ERl A H(2002)

AVG A ¥ @ A Ful-kg “h )
A7N(E/Y) FE(mgLh) 99 8% 99 159 99 29  9Y 8¢
8/18 75 ND? tr’ tr 0.08 a
8/18 100 ND tr tr 001 a
8/25 ) ND tr tr 0.30 b
8/25 100 ND tr tr 027 b
A 2 (o) - 0.26 0.78 0.79 115 ¢
22 () - 0.43 1.28 3.24 191 ¢
“ND ; non-detect, “tr ; trace
s 2 (o) ¢ oA el 89 25 el B A A A

AVGe &2 odgaal A A A ACC synthased A4 AAE Eslo] aE
A A AAFE AoR(Boller 5, 1979) 744 FaAe] Aol ATkl el
SGHE WA gEo] ogd B S5, dAe Ax A 2 A g i

7 elAlEel AgEe 2AN7E &% AdE Aoz el ArHChun 5, 1997
B £1998; 91Tt - WA, 2002). Gebd T ARAAE EAF T3} 9

A 2ABRTh AVGAH ol e T Abske] ofPd MRS E 204 u
vheh ol RAE BN Azl ATASE DA WAl FAAL, AVG
A A FHA719 98 15AAAE o"do] Aol WA BRA

9
289 el A= 001~030uL - kg ' - h! Axm FHg o] uste] ;W ol
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dAs Eojsdtt. 2Pl AVGE ZEA7IZF wE 5, dEXFETE 58 75

[ele] 2=
HaHAeE & 7 AU

E 3 AVG A2 2 srel nhe Y Alake] mEFe] W eh20021)

AVG A SE&ZmL-kg'-h?h)

A7(E/Y) F=(mg - L7 9/8 9/15 9/22 9/29
8/18 75 928 b 1120 b 884 b 12.20 b
8/18 100 59 a 736 a 6.48 a 832 a
8/25 75 12.00 b 11.84 b 824 b 10.68 b
8/25 100 9.96 b 1176 b 9.32 b 1024 b

A 2] () - 16.68 ¢ 1888 ¢ 1332 ¢ 1484 ¢

A 2] () - 1720 ¢ 1632 ¢ 1332 ¢ 15.04 ¢

A Y (o) oA 89 25l S A A A

THEFGE DS FAY HAoM = FEANAT] FHA 99 8Ll on] AEE] we
Tl BRI HAF Aol AapEwA Fashe e Bt 23y AVG
Aol M= FAZEG ve %

_g_‘_
A phRAAAR A BEt ¥ 25E e 5EFS B

=)

o::_“i

1)
o
[
i)
I
o0
e
[\
a1
o
=

o
fz
rO
pak
™
=
rlo
i
o,
2
il
Ak
ol
)
H~l
r-{u:

& &7} oln] Azt Fo AVG
7} AEEe] AE AL oln] AuUzty] WEe YA Evsh AAW Aow ww
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X 4 AVG Agr7] 9 Fol mE ‘T Alge] A= Wl

AVG A 72 = (kg/M 8mm)

A71(E/9) FE(mg - L) 9/8 9/15 9/22 9/28
8/18 75 343 a 338 a 3.36 a 3.09 a
8/18 100 349 a 343 a 3.30 a 3.19 a
8/25 6 354 a 3.29 a 3.27 a 3.09 a
8/25 100 351 a 343 a 3.29 a 3.17 a

FAHY (F ) - 3.37 a 3.20 a 3.11 a 3.06 a
FA (5 - 357 a 344 a 3.29 a 3.07 a

A (o) ¢ el A - 89 259 ol S A AA

AVGAH Y M ZAEe] ¥stE HH(E 4), 99 83dFH 9¢ 22474 s34 7
Ao M= o= Aoy Il Ao Wyt A4 geker] 99 28U FEg
deM= 99 15l 23 A5 vste] AxrE dAs] Astsidth. v
AVG ZEFF9 AVG A A7) B ool wE o] Aol= AAEA skt o]
Az A7EF AROl A AVGE st ddesv|Rg 35 5o F8e A
Aelad el Arerp 22 A7lel FotE FAe Ao ARy = A E AT
H (8 5, 1999)¢b= Aol st ait.

of ge AHHE VTo] B w AVGE A% fAESE EF weh, aelm %)
o zurolut HEFe) J 4z meh 48 Bebd £ YL Ao Bz
@ e 1T L W FFe| W
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F 5 AVG AgA7] # Fwol wE T AR JheAd nd e e Wt

AVG A 7b-84 318 & (°Brix)

A71(4/9) FE(mg- L) 9/8 9/15 9/22 9/28
8/18 75 1463 a 14.07 a 1457 a 1437 a
8/18 100 1467 a 1437 a 1473 a 1443 a
8/25 75 1453 a 1463 a 1450 a 1443 a
8/25 100 1440 a 1427 a 1450 a 1497 a

T2 () - 14.10 a 1423 a 1433 a 1460 a

T 2] () - 14.30 a 1447 a 14.10 a 1463 a

A (o) ¢ el A - 89 259 ol S A AA

E 6. AVG A2A7] B wkmol whE Ed Abake] Ab o wis}

AVG A ¥ A (%)

N7(2/Y) F=(mg - L 9/8 9/15 9/22 9/28
8/18 75 0.34 b 0.28 b 0.26 b 0.25 b
8/18 100 0.36 b 0.28 b 0.27 b 0.27 b
8/25 75 0.35 b 0.29 b 0.28 b 0.26 b
8/25 100 0.36 b 0.29 b 0.29 b 0.26 b

FAE (o) - 0.30 a 0.26 a 0.23 a 021 a

A 2] () - 0.30 a 0.26 a 021 a 021 a

A Y (o) oA 89 25l S A A A

# 504 B glE ukel 2ol 9¥ 8UNE 9¥Y 28974 3HE A5 THEA
1YE dHge BE 1407~1497, Brix ¥l Ada, 3

AVG X 5o AVG #AXA7] 2 Fkol wE Aol AATh AF F
6)5 EW AVG Axaae FAE Hdd vgte] b s =A FAAAY 1Y

W AVGe] ZxA79h s whE o] Apol= AA Sk
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E7AVG APA] R FEe] mE FA Aty Fa4E

AVG A g Z+ A & (Hunter a#t)

AN7(E/Y) F=(mg- L) 9/8 9/15 9/22 9/28
8/18 75 643 a 13.07 b 1577 b 1714 b
8/18 100 657 a 794 a 1051 a 1572 a
8/25 75 10.10 b 12.49 b 1657 b 1843 b
8/25 100 913 b 10.66 b 12.30 a 1773 b

T 2 (frdh) - 1321 b 21.31 d 2323 ¢ 25.25 ¢

A 2 (F-d)) - 1795 ¢ 23.89 d 25.83 ¢ 26.76 ¢

A (o) - el A - 89 259 el S A AA

o
©
o
—
(@)]
o
-3
s

AVGH P o] w2 #Ae] AMHEE BU(R 7), 57347 s
e AAwE Ve Hunter agkol 21313 238984 7o A zAo] ¢l =] 1t
AVGE A3 HFHELS 794~13.072 HEFAgte] o]Fojx] o] @3] <
ATk 2y FE7E 25U 9443 99 28olE= AVG A g3 59 Hunter agkol
15.72~18432.2 o] gt} webA AVG A2 a5 FA2 2l ws)

of #Haol AAS Ad=Yow, AN/t WELS, AYFEs ESEE FAo]
A Aol QAR FHYE Agdel ube HAe] FAe FYAA S Al
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F 8 AVG AgA7] # ol wE Fd Aol Funby A=

AVG Az ool wkz) wh g = (0~5)
A71(8/9) s=(mg - LY 9/8 9/15 9/22 9/28
8/18 75 1.0 b 20 b 30 b 35 b
8/18 100 1.0 b 25 b 35 b 40 b
8/25 75 3.0d 45 ¢ 50 c 50 c
8/25 100 35d 45 ¢ 50 ¢ 50 ¢
FAE (Frd) - 0.0 a 0.0 a 0.0 a 01 a
—‘?ﬂﬂ(’%ﬂ]) - 20 c 25 Db 3.0 b 40 b

AR T 0, FA 1 20%, 2, 40%, 3; 60%, 4; 80%, 5; 100% A3
*!f‘ﬂﬂ(‘rﬂﬂ) oA S 8¢ 25U B-A] A A

AVG Agel we Ay BAAEE BEGE 8), FAd e #5899 94

1540 Frgade HAAETE 252 Ao 50%9 LAES B, FEdH 25359
= 4022 80% AT HALES HAT FuAmE 3 FAE FHAAME Fuaty

o] Ae wrAElA] kgl E|up AAZA 7O BAZS AL AVGE A X 3
Ao s F8dd 99 156¥0 2.0~458 52 =2 559 FHunbdoe] HAFHA L

949 28Uell= Ao BE oA Funke] AshA LSAHJT. FE A 07\]
Al s skAk o Hujo] whyo] wAEE A A gz dAstal 53], A AA

AZI7F wkE 5 bR go] S7he Tk AL st TtHE S 5, 1997). o] Ald A
B

AN

Wz 1ol W AVGEEA] A4S AAsta Zx3k Zo] Jujuby kAo <1<l
& AEd Aoz FAo "vy. g oju ¥ AVGY oFdol x3rE A
Silwet7} ¥ gk o] o= Ak 7o 7he Ak e Adem AA4EAY. wet

A
A el ARl AVGE G A Gk e A G 1) ok
FEA7E AV EAst e seaby BAS A gl ks WR
8 HEs = Fark va AZ4EA.

oFel AdaEs T B ul AVG Al wE T A F3d HapA

A<l 849 18940 AEXEE o] F5 Aow AHAT AVG HEFE 75 2 100
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| g
13 AVGE mad ¥4 WIlE A7 wekA sslwiel AZkehA waH g

wekx AVGE Axdte] Faddadt 9 #Inbd s gdxor $AE £ gle WY
of gt 71% Mol e HEF 27 AT
o g|l=

AR 9 WFH AT e w7t ‘TY/M26 AEGUA)S o] 83t 8

2 189 wE 8Y 25U 77 AVGE 75 EE 100mg L 'Y xR A¥d e 7

A7 =
Fed G3HA 3= AVG 759 100mg

8Y 18¥°] 7 4 is =

4 AR AVG HE= AETFANGE) 45 89 1844

4 159) 45l A= 2

AVGH glo] m& ‘T2’ Atzte] ofgdll ke e A= Agto] A npd

T dddl 2] FUbelal, AVGAHE o= A7l 99 15U 7HA =

dlealo] Aol wWAsx YA 9U 28 = 001~030uL -kg ' -h! AER T

A2l Fpde] Blske] o Wy Fol AA3 FolEUT. TFFE AT ZFH
LY dFE A

F
W HAeAE AVG HERT
Skt
7H g B A FEeIME AVG AERF9E AVG 2
olge] Aeole §ldlTh 1l AVGAHE Al e AR
B Ag spdEe] wAE Gl wake] el dAA3] oA
d g 9d 8ol AL T AAol dAF FIhHCl 87 Al wE
dade] e P 5 Atk
dopgtd @ 8719 99 156l FAY FuAde o BT 252

9] 50%2] HALS HAL FFAAH 25T 4022 80% P HALES HA
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o ey fUANE # TR el Al wAsA ekt AVG

g = & A

i

FAl] BAE AAG HEEdME FEAdd 98 15U 2.0~-45H R w2

MN
Lo

solubge] MRS, 98 28AelE Ao mE HAelA wwge] Aet|
Heih webd FEava 2 e e BRAoR PAT S A AVG HE

B
o e HEZF 27U

1
)

ol
L
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2. ‘%9 ATl d AVGHHAA T H97 BAY §%o BE F¥A o
$gA £} 2 FNRH B A= 24}

694 ol gakel 20039 E 2004374 297 AA B AR FAlE F3
AEE $5d B BY BAE gt BAASE AV W 1Y ol A

At ar, AR = Al7E FRYIEL 2R E 27 d0 AAls i

AVG A FE € Al7] : 2003d9+= AVG(Bioscience Lab. USA)el HA#F%E+= 75
mg- L' rxa 31 o974 HA=A Silwet L-77S 0.1%% A F7rstgoh. 28 A
7= e A 9Y 159) 474@8¢ 18¢Y) ¥ 3F74(8Y 259l 7} 13] d=Axst=
Ak 2 A7EE AVG AEF 99 194 B 24-DP 30mg - L' Axsk= A
2 Ttk 2004d0l= AVGSF 24-DPS @54 ¥3aE A2]eh AVGE 4s
15 %ol 24-DPE 2¥%se AgdES Tk old AVGE 75 mg- L'
24-DPE 30mg - L'e vE2 gtk AT A7 £ 55489 1193 8 45
(@Y 18Y)ell AVGSF 24-DPE 7H7) wdhsaxsts Aok 89 1190 AVGE 4%
atal 24-DPE= 157591 8¢ 18l Axate= AuElof 25759 8¢9 259 st A
ZE Tt Agwyoze 2003d0E 2EAS AAT F £BAIF dE A
A FAE AEEdar, 200430 BAE AR Axsdnh AET R 9 A
s

al
© o7 AT gnE dayen Axsdr.

’

&

2 Aoy B4 FE: A9 FHA GHEe BEAE JFOD ]
79 AA0R FIRVAA EASH] FAGRER BASGGG a3 w34
BAREH 7Y 7AoE EAe] FuwgRy FE HA/FS T4

L0, 20%= 1, 40%= 2, 60%+= 3, 80%= 4 181 100% LAS 52 slo] xAFEHS

—
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SEF H AEA HAF P SFF L odEd S 18L &7 HA hE ¥
3 FE3ste 20C 24 A] 1A7F WX]3k & head spacel A 1mL gasE #3314
FID$ TCDE 423 GCHP 6990)& ©l-&ate] Zz A8ttt AldatiEe A3
3ukE o & 39t}

FJd FA4 0 A SAL 5, 35AE, 7HEALIE 9 A 3 o] A4A
=S5 =AYt 38 AEE 8mm plungerE ##3F Texture analyser(Stable
Micro System TX-XT2, England)Z, 7} 843138 & g2 fxd @ =7 (Atago
DBX-55, Japan)®Al S48tk S22 0AN NaOH= HAste] Atartow 3
Abate] FAIEA T Fule] ZAe AMAA(Color Tehno System JX777, Japan)Z I

A Armo| A B 33 =48] Hunter value® A3 T}

23t

o
kI
]

b AVG 9 24-DP A4 3o 297 BA $70 g2 F3d dupga ma

g S wd AE

¥ 9. AVG ¥ 24-DP A A 7]d upg ‘T4’ Abape] =3d kx| g v(20031)
A | Fed JF-&(%)

A71(E/9) =%(mg-L" 8/25  9/1 98  9/15 9/22  9/29
8/18 AVG 75 00a 00a 05a 10a 10a 15a
8/18+9/1 AVG 75+24-DP 30 00a 00a 10a 13a 13a 13a
8/25 AVG 75 10b 21b 57b 73b 73b 73b
8/25 2,4-DP 30 00a 00a 00a 12a 12a 12a
8/25+9/1 AVG 75+24-DP 30 13b 22b 40b 40b 40b 40D
FA 2 (f-d) - 33¢ 59b 254d 708d 753d 828d
A2 (o)) - 45¢ 111 d 411 e 828d 89d 983d

x 891897 8¢9 2599 24-DPE 99 1¥o] Ay, RE AgTs AEAES
W7l HEA 7L 9l AeoA AEEAL
A (F) - S AES 99 1l Bx A A.
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¥ 10. AVG 2 24-DP A @A 7)o W& ‘T’ Alxe] ujubd A A & (2003d)

A & Fo) kg g = (0~5)”
A 71(4/9) F%(mg - L) 9/15(5 %< 9/29(5% 25%)
818  AVG 75 25 b 45 ¢
8/18+9/1 AVG 75+2,4-DP 30 25 b 45 ¢
825  AVG 75 15 b 25 b
825  24-DP 30 15 b 25 b
8/25+9/1 AVG 75+2,4-DP 30 15 b 25 b
FAY (Fr ) - 00 a -
FA Y (o) - 25 b -

PR 0, A1 20%, 25 40%, 35 60%, 4; 80%, 5 100% Ay

* 8918Y ¥ 8¢ 25¥ 9 24-DP+= 99 1Yo AEsta, BRE A s 2EAS
W73 £2-271 9l AgolA AFEEALS

* FAHU) - FaAEE 99 1l B A A.

2003l E AVG 75 mg - L9 24-DP 30 mg - L'9] B &2 o]5S gEA¥sE
Aglek AVG A8 F 24-DPE 42 ¥ste AHEls T AVGRE 233
1847 89 259 & Fglen 24-DPE 89 25Ye Axadrh AVG AXE Fo
24-DPE % x3slE AHldAE 24-DPE 9€9 199 Attt Aoz s 2%

Ag AAR F SEA7 A= AeelA AdD F 48 GREA G598 2489
2

ﬂd
s
>
~N
rr
(0'e]
o

gQ
i
u
\V)
N
o
rO
©
e
\")
©
e
N
D)

T Gago] 1.2~73%= A3 A At FA

W 983%= vk AlehAl MAE el ATk 200243 2003 e] FAE e
S3-&S v HYE 200392 20029 R A Yago] A4S 2 9¢ 19
7

o 4o gdelF AlxH Zeizk AldE Adoew FAENY 2y A2 F

Lo

A2 (ol A ek A Lo 8719 9¢9 15 1.5~252 30~50% FEo] W&
S YRl (E 10) BEATS W1 AVGE AF ASE G ik 45
got By WALl Eob oA HUFARA AAF FAS obAAT
FY A BAAME SARoH Fule] we] WA 4UA At s
158, BA AAANG wE S5 avwgEgge] FA@tn se(289 %,
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1997) 2004l = HaRby] TAS A7) Zle/de] 483 Ao AT

3 11 AVG % 24-DP A2|A7]el whE T Abte] =3 S apdx] § 9H2004'd)

A g o Gah-8(%)

A 71(4/Y) F%(mg - L") 8/25 91 9/8 9/15
&/11 AVG 75 05 ¢ 52 ¢ 6.0 c 6.3 ¢
&/11 2,4-DP 30 0.0 c 14 d 3.0 cd 3.2 cd
8/18 AVG 75 21Db 13.7 b 148 b 158 b

&/11+8/18 AVG 75+2,4-DP 30 0.0 c 3.1 cd 14 d 15 d

&/11+8/25 AVG 75+24-DP 30 18 b 1.8 d 19 d 19d

A2 (o) - 145 a 75.1 a 959 a 9.1 a

FA (o) - 115 a 705 a 822 a 86.5 a

w xR g 5FABY 11Y), 457384 18%), 37489 25¢).
w AP ()R Alelstal BE A gts ZEAVE A= A FAAEE kel
w I FFA] ZEA = FF 25 AN 1 3d ¥ SEAE AN S

T 12 AVG % 24-DP A A7) mhE S Abshe] Fulnbil wal A E(20044)
A 3] k4]

A 71(4/D) F%(mg - L") 9/1 9/8 9/15
8/11 AVG 75 0.0 b 0.0 ¢ 05 ¢
8/11 2,4-DP 30 0.0 b 10 b 15D
8/18 AVG 75 0.0 b 0.0 ¢ 05 ¢

8/11+8/18 AVG 75+24-DP 30 0.0 b 0.0 ¢ 05 ¢

8/11+8/25 AVG 75+24-DP 30 0.0 b 02 ¢ 05 ¢

T2 (o) - 2.0 a 35 a 45 a

212 (F- o) - 0.0 b 10 b 05 ¢

SRR T 0 Tk 15 20%, 25 409%, 3; 60%, 4; 80%, 5 100% Ay
* Ay Az 423 574 (RY 11Y), 457489 18Y), 354 (8¢Y 25Y).
s FA (o)t AQetr e AgTE 2EA7F de A GAAYE &S
* A FEA ZEA = 78 25 AAFAL 113 F HE8AE AANAS

o]

3L

AA7A A el oad AVGE ol AXHYL o
o7k WA 7] wWol Aol BAE AL A Axatw GAPAEHI G Ao

2 28 x gvh(Bioscience Lab. USA). wtzkx] 2004 =0

o
of
Q‘L
2
_\-'L_ll
12
t
rN
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=
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o
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o
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[e]

=
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(89 25¢Y)ol 2=
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=

=

=

=
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AVG 8% 18¢
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3 13, AVG B! 24-DP A2 7)ol wpe ‘gd’ Abape] o &all Ay (20031 )

A ogdal AL - kg -h)
A7)(4/9) F%(mg - L) 9/15 9/29
8/18 AVG 75 031 a 0.34 a
8/18+9/1 AVG 75+24-DP 30 0.30 a 0.31 a
8/25 AVG 75 021 a 0.23 a
8/25 2,4-DP 30 227 b 481 b
8/25+9/1 AVG 75+24-DP 30 0.33 a 0.37 a
212 (F-o) - 324 b -
T2 (o) - 264 b -

i)
1
rr
m
of
N
il

«3A134 7 89 25%°] 24 DPE 99 16l AR, LE
M7 £8A7F e oA AEH S,
A (F) - Fh AN F 90U 1900 BAAA,

3 14 AVG 3 24-DP A A 7]l mp Fd7 Abahe] o &l A 7H(2004d)

A ¥ ojgal AL - kg -h)

A 71(D/Y) F%(mg - L") 9/1 9/8 9/15
8/11 AVG 75 0.00 d 0.00 d 0.02 e
8/11 2.4-DP 30 2231 a 23.18 a 24.22 a
8/18 AVG 75 0.12 ¢ 0.03 ¢ 0.33 d

8/11+8/18 AVG 75+24-DP 30 0.26 ¢ 0.05 ¢ 0.07 de

8/11+8/25 AVG 75+2,4-DP 30 031 ¢ 0.03 ¢ 0.03 e

A2 () - 494 b 449 b 545 ¢

A2 () - 3.05 b 418 b 16.42 b

3784 25¢).
= EelA A E A5
3

A F £3AE AARLL.

w XA 0 g 5FHERY 11Y), 473 (8€ 18%),
w AP (Fa) Alleta BE A 287 3
w I A BEA = FF 25 d AASL 1

AVGE Zxd o Ao A FA9 FFol wE ogd 24T R 35
Wt FYS ARSI 20031 d 9] A e AR = AElA AVGAH Ol whE R
2 Atk ol "Rl A E(E 13) 2719 9€15del= FA e 24-DP A2
AEA BRow AVGH AHstAv AVGE Aglsta oAl 99 1Yl 24-DPE

A gt Sl olEdl o] A H ATk Taelal 200439 A EAE A
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Aol A 24-DP ©=A2 Ao e 99 15U ojddoe] 2422uL - kg ' -h'® F
A3 Z7FEAAT AVG @5 = AVG Agsta b 9€ 199 24-DPE A& g
A= 24-DP AP A 719F BARo]l 0.02~033uL - kg ' - h'2 odal wayko]
AAE] AAFHJHE 14). o]Hd A= 24-DPE 2844 AFxEA=ZA ACC
FaEs AFAAES FHse] AdEMTA S ZXA7]7] diEed @5 Ao dE
o] AdaF LAEJAAT AVGE A3 & 24-DPE AMxst= H9$= AVGHF
ACC Az A AAEES dAstREA odd WS A7 = Ed7F Y 2

ol @43 AABL L F AT

O

3# 15 AVG % 24-DP A A7]el mE ‘T4 Ao =53] W3H(2003d)

- SEFFmL-kg'-hh)
A 7)(4/9) F%(mg - L) 9/15 9/29
818  AVG 75 848 a 940 a
8/18+9/1 AVG 75+2,4-DP 30 748 a 728 a
825  AVG 75 812 a 876 a
895  24-DP 30 1448 b 1336 b
8/25+9/1 AVG 75+24-DP 30 812 a 785 a
T (Frd) - 1288 b -
A2 () - 896 a -

x8Y918Y9 ¥ 89 25¢ 9] 24-DPE 9¢ 19¢] Hegstga, ZE AHg+
W73 £E227F = A oA AxES.
# A2 (Fo) - S AS 991U B A A.

rir
.
o
B
Ll
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F 16. AVG B 24-DP A A 7] utE ‘&4’ Abahe] o5 ko] W 3H(2004d)

A SEHCO, mL-kg!'-h?h)

A 7(R/9) F%(mg - L) 91 9/8 9/15
8/11 AVG 75 1352 b 11.16 b 16.82 b
8/11 2,4-DP 30 2763 a 25.87 a 2553 a
8/18 AVG 75 1590 b 10.30 b 1451 b

8/11+8/18 AVG 75+2,4-DP 30 1536 b 1159 b 1599 b

&/11+8/25 AVG 75+24-DP 30 11.08 b 11.00 b 1584 b

A () - 23.09 a 17.10 a 2971 a

A2 (F o) - 2567 a 1530 a 2957 a

P AEDA 5 57 A6 119), 47964 189), 37464 59).
 FALYFUR AL BE A TE ARAL Qe A A a2
3 FEA 2RAL £3 2 AARYL 139 F £BAE AAFAL.

lo

20033 20040 FFFe] WS E WA(E 15 16) FA R 24-DP A2
AN EFFol FFAL, AVG ©5 9 AVG HEF 24-DPE Reazd FAE
A= TFFo] T 24-DP w5 A A5 Hsto] oA AT

o AVG % 24-DP A= A7]e whE 2 Fae) vt

e
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¥ 17. AVG ¥ 24-DP AH&A) 7)o & ‘&9’ Abzbe]l 25-(20034)

=] = I = (g)
A 71(2/Y) F%E(mg - L) 9/15 9/29
8/18 AVG 75 2346 a 2618 a
8/18+9/1  AVG 75+2,4-DP 30 211.3 a 2523 a
8/% AVG 75 2228 a 2404 a
8/% 2,4-DP 30 230.1 a 250.1 a
8/25¢9/1  AVG 75+24-DP 30 2185 a 2404 a
22 () - 2197 a -
2] 2] (o) - 2182 a -

« 8918Y ¥ 8¢ 2599 24-DPE= 99 1¥o] Agdtgla, RE AgTE EEAES
W73 £R22)7F 9l A oA AE S
* FAZ () - S AE 99 1€ BXAA.

F 18 AVG B 24-DP AgA| 7] utE ‘Fd’ Abahe] 25(2004'd)

=] = I F (g)

A71(4/9) F%(mg - L) 91 9/8 9/15
8/11 AVG 75 1903 a 212.0 a 234.7 a
8/11 2.4-DP 30 199.3 a 2137 a 2317 a
8/18 AVG 75 196.9 a 2183 a 2316 a

8/11+8/18 AVG 75+2,4-DP 30 1959 a 2274 a 234.1 a

8/11+8/25 AVG 75+2,4-DP 30 1937 a 214.0 a 237.1 a

A 2] (o) - 2029 a 2158 a 2352 a

T2 (F-o) - 1984 a 2119 a 2365 a

* Ay oz o _)r:ﬁl. 5577484 1101) 457 (89 18%‘), 3727489 259).
« FA RO Alstn RE AT 2EATE gl Al FAANE sl
« 3 $3A AEAE 3250 AAFAT 13U F £BAZ AAGAE

20039 % 5o WeE HUE(E 17), 879 9¢€ 16¥o= FAg FALS oF
220g A% o AVG =& AVGY 24-DPE Agste 8712 253 d43F 99
290 = HAS] FFo] 240~260g AEZ Fa o wrgo] oF 20~40gH = Z71H Y

o ZEla 200499 AS(E 18) FAo weh AAY B4 8] FHE AgHA

3 F#719 99 1590 £3sE] MR £ A mE FABEFEe £A
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A gkt 2y 1 179 AFS Hol AVG A< AVG 4
23k A E9 £ Ao wE o] wg

‘2hE BANAE AVGE XD B

o] AA F7etAthE Hil(Par

= S 2=
o2 FAY F AT

o~

¥ 19. AVG 2 24-DP A gA) 7)o W& ‘&4

At 7

=
=
Ly

s, 1999) & mFo] Hrets 2
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= W3H20039)

A d

A= (kg/'I' 8mm)

A 71(2/Y) F%(mg - L7 9/15 9/29
8/18  AVG 75 349 b 333 b
8/18+9/1 AVG 75+24-DP 30 337 b 312 b
895  AVG 75 343 b 324 b
8/25 2,4-DP 30 298 a 255 a
8/25/+9/1 AVG 75+2,4-DP 30 329 b 311 b
A 2 (o) - 313 a -
A 2] (F-o) - 321 ab
* 8918Y Y 8¢ 2599 24-DP= 9¥ 1¥e AZ3F L, ZE A+ e BE5AE

w7l SE8A7F A= LEﬂoﬂfﬂ X EHAE

w FA () ol A S
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3#E 20. AVG 3 24-DP A2 A 7]ell wE Fd Ao A= W3H20044)
3 =

A = (kg/® 8mm)

A 71(4/9) F%(mg - L) 91 9/8 9/15
8/11 AVG 75 34 a 32 a 30 a
8/11 2,4-DP 30 28 a 25 ¢ 22 ¢
8/18 AVG 75 33 a 30 a 2.9 ab

8/11+8/18 AVG 75+2,4-DP 30 35 a 32 a 31 a

8/11+8/25 AVG 75+2,4-DP 30 35 a 32 a 30 a

A 2] (o) - 30 a 28 b 27 b

T3 2 (F-o) - 31 a 28 b 26 b

« FEAA 78 52 ARE 119), 47 93E 189), 37 4(3E 259).
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= Ag 7ol B Aolx Holx AUAWF AVG WEA A

24-DP @532 o] 7pd vre Aoy gl AVG AXE F 24-DP Az,
[e3]

Hu
N
o3l
pv
rlo
i
2
i
f
i)
S
N
o
r
o>
<
D
A
2
ilu}
e
i3
o
ot
tlo
ol
B
>
a
k)
>
lo
X

TopEg oA Avw Ao 4

Izi
I@
>
B=)
2
R
o>
<
D
2
AC)
B=)
i
il
1o
o i
b
)
—n
N
Ak
j'i_ll
>,
s
)
Hir
X
Ho
N
L)
32
)
k]
_?L

Hareh vpae] Aelzh ole AZ FFol wheh, Ear Asv)e] Exbolu AEgo

gz weh v Folrt Aee FAT + AATh

® 7heA nPYE 9L A Ferel wsl

- 151 -



rE
2
0o
S
S
=
(L

3F 21 AVG % 24-DP A ejA7]e] g ‘g4’ Abte] 7k ude o
g I

A g 7H-4 18 E(°Brix)

A71(4/9) H%(mg- LY 9/15 9/29
8/18  AVG 75 139 a 140 a
8/18+9/1 AVG 75+2,4-DP 30 139 a 142 a
895  AVG 75 136 a 146 a
g/5  24-DP 30 144 a 154 a
8/25+9/1 AVG 75+2,4-DP 30 141 a 145 a

A (o) - 138 a -

A () - 14.0 a -

* 8918 ¥ 8¢ 2599 24-DP+= 9€ 1<del A, e A4+ 2E8AE
71 82471 e G dE2EAS.
w FA ) - S 99 1del A AA.

A = 7HeAd 18 E % (°Brix)
A17)(2/9) F%(mg - L") 91 9/8 9/15
8/11 AVG 75 125 a 130 a 132 a
8/11 2,4-DP 30 127 a 135 a 142 a
8/18 AVG 75 125 a 128 a 132 a
8/11+8/18 AVG 75+2,4-DP 30 126 a 134 a 134 a
8/11+8/25 AVG 75+24-DP 30 132 a 137 a 135 a
A 2 (F-o) - 129 a 139 a 145 a
T2 (F o) - 131 a 137 a 141 a

w AR 8 5FABY 11Y), 457384 18%), 37489 25¢).

)7
w AR Aleletal e A Z2eATE A
1

AL EEEE T
B FEA BRAE S8 056 AAFRR 13U F SRAE AR,
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3 23 AVG B 24-DP A A 7]ol wg ‘gd’ Abake] b ghaF w3k (2003)

A e b (%)

A71(2/9) FE(mg - L) 9/15 9/29
8/18 AVG 75 0.37 b 0.35 b
8/18+9/1  AVG 75+24-DP 30 0.38 b 0.34 b
8/25 AVG 75 0.37 b 0.35 b
8/25 2.4-DP 30 0.29 a 023 a
8/25+9/1 AVG 75+24-DP 30 0.37 b 0.33 b

A2 (o)) - 0.30 a -

FAY (o) - 0.31 a -

* 8Y18Y ¥ 8¢9 2599 24-DP= 9¢ 1d9] A gslga, RE AgaE 2EAE
W73 £%227F 9l AgolA] 24X EAS.
* FA(F) - oA 9 1 BAAA.

¥ 24. AVG % 24-DP A 7)o wpE ‘T Atz b ek W 8H(20049)
[¢]

2 =) b &%)

A 71(4/D) F%(mg - L") 9/1 9/8 9/15
8/11 AVG 75 042 a 0.40 a 0.37 a
8/11 2,4-DP 30 0.30 b 0.29 ¢ 0.25 ¢
8/18 AVG 75 040 a 0.37 a 0.35 a

8/11+8/18 AVG 75+24-DP 30 0.44 a 0.37 a 0.37 a

8/11+8/25 AVG 75+24-DP 30 042 a 0.37 a 0.37 a

T2 2] (o) - 0.36 a 0.34 b 0.30 b

A2 (F- o) - 035 a 0.33 b 0.31 b

w Azl s g 57HBY 119), 474(8€ 18¢Y), 3577(849 25%).
FAP o) Aelstal BE AETs 2E8AE e AHelA A E s S
H FFA ZEA= £ 25 AAs A 1 39 F HEAE AN S

%
%

200319 4§ AF S (F 23) AVG @5 2 AVG AEF 24-DP A ¥iae
el e} 24-DP Ax o] nlste] 4k gEFe] A fAEAAL, 53] 99 299
g3k A= 24-DP @A Ao b Fheke]l b wEgkth 1eal AVG A
gAde F7E 2594 E dFeE ¥ 4 FFS JERHAY. aga 20044
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¥ 25. AVG %2 24-DP AHeAl7]o m& ‘g’ Azte] 2 A %= (2003)

] =) Z & (Hunter agk)
A 7(E/Y) F%=(mg - L") 9/15 9/29
818  AVG 75 272 a 1525 a
8/18+9/1 AVG 75+2,4-DP 30 -0.10 a 13.85 a
85  AVG 75 -1.15 a 17.07 a
85  24-DP 30 9.44 b 26.42 b
8/25+9/1 AVG 75+24-DP 30 -143 a 1315 a
R - 5.30 b -
24 - 12.23 ¢ -

x* 8U18Y ¥ 8¢ 25¢U 9] 24-DP+ 9¢ 1del AHgstdi, e A+ B2oAE
Rl £8247F U= dHodA AEEAS
w AP () - i AS 99 1ol SAAIA.

& 26. AVG 3 24-DP A A 7]o] & ‘Fd’ Apae] A A& (2004)

2] | Z A % (Hunter a%t)

A71(4/9) FE(mg- L 9/1 9/8 9/15

8/11 AVG 75 -8.44 ¢ 251 ¢ 419 b

8/11 2,4-DP 30 -215 b 6.26 b 13.39 a

8/18 AVG 75 -6.05 ¢ 1.28 ¢ 3.26 b
&/11+8/18 AVG 75+24-DP 30 =779 ¢ 3.36 ¢ 6.48 b
&/11+8/25 AVG 75+24-DP 30 =769 ¢ 1.68 ¢ 457 b
FA (o) - 5.60 a 11.40 a 15.23 a
FA 2 (o)) - -4.67 b 10.20 a 1258 a

A 2 5578 Y 1), 45738 18d), 3573(8Y 254).
FAY )T Aeta e A 2eATE s AElelA FAAZE 5+
W A BEAE 72 25 AASNAL 1 3Y F FEAE AASAE.
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UEH) &= Hunter agko] 12.230]%131, 24-DP A2 2% 9449} 72002 2HAjo] A
3 AAs el YRAT, AVG BE 9 AVG AE F 24-DP AEHA S Falo] o]
A R ST e SIS 2% Ada 98 el 24-DPE w5 A

g3 FA = AAAE AVG T ‘;1 AVG ZX F 24-DP 23 72 FAo] A4
T3 A=A 2P AVG @AY AR AVG A2l 24-DPE A d

FASANA EAA Fol4de QAT Fajo] tha FHE Aol

I 27. AVG 2 24-DP Ao wE ‘Y’ Abzte] A 54

o
= w T 279 AYn &2 5 Q-
(kg/10a) (4 €/10a)
8/11 AVG 75 2,162 4,253 1,395 2,858 230
8/18 AVG 75 1,960 3,855 1,395 2,459 198

8/11+8/18 AVG 75+24-DP 30 2,268 4,461 1,435 3,026 244
8/11+8/25 AVG 75+24-DP 30 2,256 4,438 1,435 3,003 242

8/11 24-DP 30 2,231 2,523 1,285 1,238 100
A 2 () - 94 185 1,189 -1,004 -81
-2 2 (1) - 409 805 1,245 -440 -35

x T7F L T s AL C02~°0 3R Wt A 19679 /ke, TF 1,1319/kg 714

x EFA7)% 849 119 24-DP 30 Ha = % 7=, 7E ﬂa}L AE 7179

FQ Apatel glold SahgAAQl AVGS 24-DPE Aeld #A% $Ae #2
E3} waste] £3Ue] AAL FHAAL W Fohel M FAH ol&e B4
ATHE 27). AARE BH7) A BAFFAPA] 2AF FFe 2 o7t n

Atk AVG ©E5xg = AVG A% 24-DPE 2323 Agoa] ko] @kt
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24-DP Aol A= FF2 2231 kg/l0afi ok, o) b st Awrk @#43 A
stEo] lglar, Fa A vha dAste] S FAL FEoIY olsh e dde
2 QA 25U AVG HE 2 AVG HEF 24-DPE 2xd Ao HlaE dA
3] vk

A Agn= AVG+24-DP A8l > 24-DP Hg > LX) > FA48 (%
) o g Btk 25U A9HE W A5 8/11+8/18 AVG+24-DP A2 7}
b gsko 8/11+8/25 AVG+24-DP A k= & Afol7b vA gkokh 4 2 (-
d, frahell A= FEegdd7tA dAstAl Grt go] A7 Wit 2FYgel 4d
HI S A3lete] A58 2387 wolu2E YEdith 24-DP A& 10022 RS
W AEAFE BY 8/11+8/18 AVG+24-DP A 7F 24474 7hd =gom AVG
9 AElE 8¢ 11 A7k 230 8¢ 18U A 7F 19824 A A7 7t whEFS A&

2 AP AR LT dFde At = w7Fe] FE/M26 AEGEA) S
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& A FFol wE FA YA, Auukd dAE @ RAFH vA= 4
S zAek T AEEEE AVGE 75 mg - L'E, 24-DPE 30mg - L'® 3§
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Chun, J.P, M.S. Park, Y.S. Hwang, and J.C. Lee. 1997. Effect of AVG on
preharvest drop and fruit quality in ‘Tsugaru’ apples. J. Kor. Soc. Hort. Sci.
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