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Summary

I. Title

Standardization Study for Ocean Cage Abalone Aquaculture

II. Objective and Importance

1. Objective

We have lost international competitiveness in abalone aquaculture. Not only
economical loss because it has not been studied for proper acceptance density by
the size of abalone, difference of growth by depth, difference of growth by food
types, but also an unstable experience of fisher men. Therefore, this study of

ocean cage abalone aquaculture was done to meet the demands of regional fisher
men, to promote the techniques of ocean cage abalone aquaculture, which has
economic and industrial value, to make a variable profit for fisher men based on

systematic breeding techniques, and to control harmful and fouling organisms.

2. Importance

- Technical aspects

Although the technique development of the ground tank and under cage
aquaculture have been well developed, their competitiveness was low because of
the cost of management of facilities, but the cage aquaculture have a higher
competitiveness than those methods thanks to low budget facility and shortening
timing period for growth.

By law cage abalone aquaculture became the legislative system by fishery
license and fishing ground management. The development of cage aquaculture
techniques is indispensible to give an increased income for fishery householders.

Some fish aquaculture cage have been used for abalone aquaculture but it has



been suffering from methods of facility, acceptance density and food supply by
short of techniques. Therefore, a standardized developmental techniques which
anyone can easily use and can make mass production of abalone with a low

budget, has been requested for several years.

— Economic - Industrial aspects

The abalone has been selling at a very high price (120,000won/kg) in the seafood
market as a health food, but, over—fishing and recent industrial pollution have greatly
reduced the wild stocks of abalone. Although the trend for the amount of abalone
consumption is increasing because of the increase in the standard of living for
people, the cost of production for domestic abalone is increasing because of lack of
supply. To cover the lack of supply we rely on importing from Japan and China. If
we develop techniques of standardization for ocean cage abalone culture then we can
expect a foreign currency saving and importation substitution for the abalone

aquaculture.

- Social - Cultural aspects

The fisher men involved in fish aquaculture are in a difficult situation because of
a long term, repeated cultivation and an aggravated fishing ground environment. If
they turn their business into abalone aquaculture, they will expect a lot of profit from
this abalone aquaculture. This abalone aquaculture will also save a lot of economical
troubles of the fisher men involved in fish aquaculture. This ocean cage abalone
aquaculture must be a profitable business when we look at this plan in the aspects
of recycle of old fish aquaculture cages reuse of old fishing ground, effective use of
limited fishing ground and purification of eutrophicated ocean by feeding Larminaria
Japonica and Undaria pinnatifida as foods for abalone. Furthermore, this abalone will
be a general and popular seafood. Although abalone is one of the expensive seafoods,

people can get it easily by falling down the price and by using mass production.



II. Content and Scope of the Study

1. Oceanic Environmental Characteristics of Fishing Ground

We conducted this investigation to observe the physiological variation of
abalone by changing the environment and draining the correlation growth rate and
survival rate, by checking out the condition of these oceanic environmental
characteristics of fishing ground(water temperature, salinity, DO, pH, transparency,
current speed). We checked these following factors;, Water Temperature, Salinity,
pH, Dissolved Oxygen(DO), Transparency, Current Speed by Water Quality
Measurer, Secchi Disc, DO-Meter, and Current Meter. These oceanic environmental
characteristics of fishing ground were performed from Sep 2001 to August 2004.
Water Temperature and Specific Gravity were checked everyday and Salinity, pH,

DO, Transparency, and Current Speed were checked every week.

2. Examination of Proper Acceptance Density

We obtained a lha experimental place for this study and high density PE pipe(12x12)
which is divided 16 rooms by size(15, 30, 50, 70mm). Total 45800 organisms were
inputted by different acceptance density with making control groups.

Food supply of abalone was supplied by weight of acceptance in the cage and
was increased by growth. We found out the proper acceptance density by the
investigation of growth rate and survival rate of abalone in each season. We could
examine the examination of proper acceptance density for the abalone by
considering the right time of business and business investment cost because it

showed different growth rate and survival rate by experimental groups.

3. Examination of Growth Rate by Depth

Abalone 1s under influence of intensity of illumination because of it’s nocturnal
state and it is also under the influence of tide, rearing of abalone might be

affected by hanging depth of the cage. Therefore we separated several
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experimental groups by the hanging depth of the cage to figure out the growth
and survival rate of abalone and it’s a moderate depth.

We used the same cage as the first year and droped the abalone to 1, 2, 3, 4m
depths and the food amount and number was same as the first year experimental
condition.

Growth rate and survival rates were investigated in each season by experimental
groups and shell length, shell height, and total weight was measured for growth
rate(first decimal), and counting the dead organisms per total organisms was

investigated for survival rate.

4. Examination of Growth Rate by Sorting

We used the abalone aquaculture cage, participation company of the second and
third year and the frequency of sorting and breeding period were 150days from Oct
2002 to Mar 2003 with 15, and 30mm size abalone. Supply amount and the number
of times and food was the same as the first year of examination of proper
acceptance density and growth rate and economic prospect by sorting was done by
studying of the growth rate and survival rate of abalone in each season by

experimental groups.

5. Examination of Food Types and Supply

We examined the food types and proper supply amount by feeding and setting
different experimental conditions from January to July that is the period of
production Laminaria japonica and Undaria pinnatifida on the abalone because the
proper food types and supply amount was examined in the ground tank but there
was no study in the cases of the cage.

We used the same cage the second year and put the abalone into it and
Laminaria japonica and Undaria pinnatifida were supplied by separately depending
on experimental groups and food supply amount was calculated with ingestion
rate per total weight and then Laminaria japonica was supplied by experimental

groups.

X



Growth rate and survival rate were investigated every month by experimental
groups and shell length, shell height, total weight were measured for growth rate,
and counting the dead organisms per total organisms was investigated for survival

rate.

6. Examination of Harmful-Fouling Organisms and Disease

Fish, crustacea, echinoderm, mollusc have been reported as harmful - fouling
organisms to abalone. Especially annelida, crustacea, porifera, Styela clava, oyster
and mussel might be seriously harmful and fouling organisms in the cage but it
has never been reported so we examined the variety of organisms and methods of
treatment the variety of disease that cause a problem on abalone by harmful and
fouling organisms.

Bacterial - parasitic disease and harmful - fouling organisms were conducted as
examination items disease and harmful - fouling organisms were done by major
cause bacteria, identification of biochemistry, identification of microorganisms auto
analysis, and drugs and chemical extermination experiment. These experiments

were done in a month.

IV. Result of the Study

1. Oceanic Environmental Characteristics of Fishing Ground

The water temperature change was 255C(July)~6.1TC(Feb) and it was
moderate change for abalone growth. The salinity The salinity change was 33.1~
34.6%0 and it was moderate for growth. The dissolved oxygen change was 8.0~8.6
mg/L. and it was moderate for growth. The transparency was high in summer and
low in winter and the range was 0.8~3.7m. The current speed was moderate
because some part of fishing ground was close to land and the current speed was

0.65m/sec in flood tide and 0.13m/sec in ebb tide.

X



2. Examination of Proper Acceptance Density

6,000(2.26g) experimental group organisms were observed to be the best growth and
10,000(1.67g) experimental group organisms were observed to be the worst growth in
the 15mm experimental group. The highest and lowest survival rate were observed in
1,000(7.32g) and 4,000(6.42g) experimental group organisms respectively in 30mm
experimental group. 500(26.34g) experimental group organisms were observed to be the
best growth and 2,000(25.41g) experimental group organisms were observed to be the
worst growth in 50mm experimental group. 400(65.28g) experimental group organisms
were observed to be the best growth and 1,000(62.88g) experimental group organisms

were observed to be the worst growth in 70mm experimental group.

3. Examination of Growth Rate by Depth

The higher income rate based on economical management analysis by abalone
cage of experimental group was shown in 2m, 3m groups regardless of abalone
size thanks to higher growth and survival rates but the 1m, 4m groups were low.
Consequently the proper depth for abalone aquaculture was estimated 2~3m when
we look at the growth rate, survival rate and economical aspects of the abalone
in the cage.

The reason of consequence by depth might be stemmed from light intensity, difference

of transparency and difference of tide between surface and bottom.

4. Examination of Growth Rate by Sorting

4,000 experimental group organisms were observed to be the highest growth
and survival rate in 15mm unsorted group from Oct 2003 to Mar 2004 for 150
breeding days. 2,000~4,000 experimental group organisms grew to 21lmm in 15mm
sorted group and the highest growth and survival rate was observed in 1,000~
2,000 experimental group organisms in 30mm unsorted group. 500~1,000

experimental group organisms grew to 3bmm in 30mm sorted groups.
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5. Examination of Food Types

The result of food types used Laminaria japonica and Undaria pinnatifida was
6,000 organisms in 15mm, 4,000 organisms in 30mm, 1,000 organisms in 50mm and 800
organisms in 70mm. The 1~2mm Laminaria japonica showed the highest growth in
800 and 1,000 organisms and there was no difference of growth in 2,000 organisms

in 30mm.

6. Examination of Harmful-Fouling Organisms and Disease

- Harmful - Fouling Organisms

The attached organisms were calcareous algae and annelida. The organisms that
were attached in the shelter were calcareous algae, coral, sponge, and mussel.
These effected the growth of the abalone and there was a struggle for space. The
organisms attached on the cage net showed calcareous algae, coral, and Chlamys
farreri. They hinder the movement of abalone, the current flow, and caused
aggravation in the breeding environment. Harmful and fouling organisms showed in
the cage net were Sebastes schlegeli(rock fish), Agrammus agrammus(Spotty belly

greenling) and Echinoidea.

- Disease of Abalone

Withering Syndrome of Abalone

When we observed the withered abalone’s gill under a microscope, we found a
lot of active scuticociliatids. The parasite detected in the withered abalone’s
juvenile looks like western pear, it has cilium on the edge. The total length of the
detected parasite was 24~48um. It was observed the binary fission. We called
withering syndrome of abalone the "phenomena of dead” because of withering
muscle, decolorization, the slowdown of movement, and the cause of organisms

was detected as scuticociliatids.
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Shell Necrosis

The abalone eaten sea vegetables generally shows green color shell pattern.
However, the abalone shell attached blue green algae developed into shell necrosis
by turning the shell into a light gray color. The first developed part of shell
necrosis by Mastigocoleus sp., was the fourth to sixth breathing hole. The
necrosised shell became fragile, and the first developed shell necrosis in one
breathing hole spread out to neighbor breathing holes and finally made one big
hole.

Scuticociliatids

Sucticociliatids was detected in abalone aquaculture tank and sea water and

was distributed from 10C to 25C.

V. Application Plan

1. Effect of Ocean Cage Abalone Aquaculture Development

- Technical aspects

In the ocean cage abalone aquaculture method of facility, the proper acceptance
density and the best growth condition were figured out. These developed
techniques and management will give an increased income for fishery householders,
such as cost of production reduced, decrease of growth period, and labor cost.
Furthermore, we can expect the spreading effect by using these developed

techniques for other shell fishes that have similar habits as abalone.

— Economic-Industrial aspects
If we use this standardization for ocean cage abalone aquaculture, we can
reduce 50% of the cost of equipment thanks to standardization of facility materials
and mass production. Furthermore, we can equip the ocean cage system with low

a budget, unlike ground tank culture systems. Therefore, we can reduce the cost of
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production and a base for a mass production system which will make up for our
domestic abalone supply. Because of our domestic shortage of abalone supply, we
have been importing the shortage of abalone from Japan and China. These
developed techniques will give an increased income not only for domestic supply,
but also for abalone export.

When we look at the aspect of the recycling of fish aquaculture and the change
of species to abalone aquaculture, because of limit and retrogressive of fish
aquaculture, this ocean cage abalone aquaculture will give a higher economical
profit for fishery householders. It will also play an important role of industrial
effect to produce and activate an aquaculture cage design industry related to

abalone.
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7hA] 33.1~34.6%0, 2003 10€FH 2004 8€7hA] 33.3~34.5% 5 YERHO] S| <}

ke RelAE o BH B9A ARe] GFL ABHAOR worl, B AYo] o

t

o7 JrellM = A8 o 2kn Bolx AR oFHE HlwA FE WS AAx
Aol 34% AF=2 kAt

pHE= 2001 10€78 20029 9¥7b4] 79~84, 2002 10€ 58 2003 9¥€7H4]
79~83, 2003 10978 2004 8d7kA] 7.8~82F YEUo] Hdutxow <dA
< YERASATH(Fig. 4).

DO(&E4MA)+= 2001 10958 2002 99744 8.0~8.6me/L, 2002'd 104¥ H-F
17k 8.0~8.6me/L, 2003 10€FH 2004 847hA 81~85ml/LE LEH

ro
g

do

20034 9

of gEAba: LA EF59thFig. 4).

e

FHEE 20019 10€5E 20029 9€7H4 1.0~3.5m, 2002 10€ 55 2003 9€
7FA] 0.8~3.7m, 20033 10¥€FH 2004 8L7FA] 0.9~3.6ml/LZ YEIUYA ofFHL
FHEst 23, Agdos FY =t wdth(Fig. 5).

42 20019 10€ 55 2002 9¥€7FA] WA 0.65m/sec, 2~ZA] 0.13m/sec, 2002
W 10¢€ 58 2003 997-A] tlx=A] 0.67m/sec, A~FA]l 0.12m/sec, 2003 10¥FH
2004 8E7HAl thEA] 0.67m/sec, 2FAl 0.13m/secE Al @ ool FA]Fo <143

AolA F&2 gknkgk Ao A th(Fig. 5).
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Fig. 3. Variations of water temperature and salinity during experimental periods.
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Fig. 4. Variations of DO and pH during experimental periods.
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Fig. 5. Variations of transparency and current speed during experimental periods.
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Table 1. Number of abalone at each

experimental cage

size(mm) 15 30 50 70
) ® ) @
10, 000 4,000 2,000 1,000
(4,200g) (14, 240g) (34, 440g) (46, 420g)
@ ® ® @
8,000 3,000 1,500 800
(3,360g) (10, 650g) (25,770g) (37, 304g)
Amount
(Total weight)
©) @ @ ©
6,000 2,000 1,000 600
(2,520g) (7,080g) (17,310g) (27,996g)
@ @ ®
4,000 1,000 500 400
(1,680g) (3, 660g) (8, 790g) (18, 792g)
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Fig. 7. Photograph of abalone shelter.
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Table 2. Supply on kind of feeds

Dry Preserve
Experimental Total Laminaria with salt | Laminaria Undaria
rooms amount (kg) Japonica Lfmu' na-ri a | Jjaponica | pinnatifida
Japonica
A 26,600 1,400 980 16, 380 7,840
@® 1,640 80 60 1,020 480
@ 1,260 60 40 840 320
® 1,020 60 30 690 240
@ 780 40 20 540 160
® 1,900 100 70 1,170 560
® 1,520 80 50 990 400
@ 1,280 80 40 840 320
1,260 60 50 750 400
©) 2,160 120 80 1,320 640
® 1,900 100 70 1,170 560
@ 1,640 80 60 1,020 480
@ 1,400 80 50 870 400
@ 2,800 160 120 1,560 960
@ 2,400 120 100 1,380 800
® 2,020 100 80 1,200 640
® 1,640 80 60 1,020 480
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0. Az 2 1z

=

7F AAE 9 =S

2001 10 30¥9%-¥H 2002 7€ 3197hA 9L AFEF ez 15mm
(10,000%], 8,000"], 6,0007], 4,000n)E HExHEZ o] AP Az 10,0009 Al
7F 23mm, 8,0007] A& 7F 25mm, 6,0007] A& G-7F 25mm, 4,0007] A€ F-7F 24m=E A
skol 8,000m] Al T2k 6,000W] A& 7F 7HE kA tH(Fig ).

Z+2 30mm (4,000, 3,000, 2,000, 1,0007)E HE=EZ Uro] Algst A3 4,000
nl Al E7F 36mm, 3,0009] A1&@ 7 36mm, 2,0009] A& F-7F 37mm, 1,000m] A E -7 37
m= /g7sted 1,000~2,0007 A&7 7HE -k vk (Fig9).

Z}%F 50mm(2,000m], 1,5007], 1,000m], 5007) & HEHE=E vro] Al@dgk A3 20007
Al T7F 56mm, 1,5007 Al F7F 57mm, 1,0007] A€ GE7F 57mm, 5007 Al 7F 57mn =
g7&skol 1,500~500" Al @77k 7R -8k tH(Fig.10).

72 70mm(1,000"], 800w, 6007], 4007])E LEHZ vyro] Alget A3 1,0009] Al
7% 76mm, 8007 AlFF-7F 76mm, 6007 A& -7F 77mm, 4007 AlE@F7F TTm=E A3
skol 600~4007] A7 7HE -5t v (Fig.11).

T 16709 A TelA "ert vEes Aol Fdow zhgo] owA "7t

UE AP ol Aol g oer eV =2 AP o] AAAdel v A7
Nl

= 1

=22z 15m(10,000m], 8,000%], 6,0007], 4,000M)E WEEE Lpro] AlH g
A7} 10,0009 AlET-7F 93.86%, 80007 AlE 7 96.32%, 6,0009] Al@T7F 96.27%,
4,000m] A&7 97.28%7F AESF] 10,000m] AlET7) 93.86% 2 AE&o] 7 Sk
ov 40000 AFT7F 97.28% 2 AELol 7HF -8 tH(Fig.12).

7t 30mm(4,000m1, 3,0007], 2,0007, 1,0007)E W E o] AFd A3t 4,000
o A EE7F 97.03%, 3,000 A1ET7F 96.97%, 2,0007] AET7E 94.65%, 1,0007] A E
T7F 92.7%7F AESH 1,0000] A E 7 927% 2 AEE] 7 wkem 40001 A
g77F 97.03% 2 AEgo] 7 43 tH(Fig.13).
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7+ 50mm(2,0007], 1,5007], 1,0001], 5007)E HE=E2 viro] Algg Az 2,000
AF 7} 93.75%, 1,500M] AlE 7 95.4%, 1,000W] AlET7E 90.4%, 5007 AlE 7}
90.0%7F AE3te] 5007 AlFT7F 90.0% = AEEo] 7HE wEkom 15007 AlE T
95.4%= AEE] 7Hg $-431 A th(Fig.13).

ZF2¢ 70mm(1,0007, 800™], 6007], 400W)E BEERE vl AEE A3 1,000m Al
A-7F 93.1%, 8007 Al 7k 90.63%, 6007 Al ¥ T7F 89.17%, 400m] Al ¥ 7} 87.0%
7F AEskel 400m Al@T7F 87.0% = AEEo] P wrgkeow 1000m Al@ AL
93.1%= AEE] 71¢ $-431 9 th(Fig.14).
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Table 3. The investigations of growth and suvival rate at different density

Oct. 30 Dec. Mar, May July

(mm/g/indv. ) | (mm/g/indv. ) T. (mm/g/indv. ) L (mm/g/indv. ) R (mm/g/indv. ) I
E |size | 5. |size |s |> |size|s |> |size]|s |> |size]|s |>
r. | (W) |indv. | (¥.) |indv. (%) (W.) |indv. (%) (W.) |indv. ) (¥.) |indv. k)
D | gy 009 55 52388 g g 9509435 gy 9.8 562 ) 035 6.1
@ (0_122) 8,000 (0?25) 7,832|2.10 (0.123) 7,775/2.81 (1.2;7) 7,737/ 3.28 (2?24) 7,705/ 3.68
&) (0-122) 6,000 (0?27) 5,871|2.15 (0.136) 5,826|2.90 (1.2;9) 5,799| 3.35 (2-226) 5,776| 3.73
D | i) 4O (g3 3U8|LR) 11y By 306 235 o 3 27
® (3-326) 4,000 (3.3;8) 3,912/1.45| 4.320) 3,915|2.12 (;450) 3,897| 2.57 (6'322) 3,881| 2.97
® (3-325) 3,000 (4_3;4) 2,956|1.47 (5-322) 2,937|2.10 (;:3) 2,922| 2.60 (6-324) 2,909] 3.03
D | (311 2O (g3 M P3D)] (5 |56 0] gy L0885 1838 5.5
(3-326) 1,000 (4_3;8) 963 |3.70 (5-322) 947 |5.30 (;is) 936 | 6.40 (7?;2) 927 |7.30
©) (17?022) 2,000 (18?182) 1,926|3.70 (235_222) 1,903/4.85 (2;400) 1,887 5.65 (255.il) 1,875| 6.25
© (175.018) 150 (19?120) L1213 (245.310) R (2;485) e ey (2:-725) LBHA®
° (17?031) £ 000 (20?129) il ke (255.405) ol e (2;528) A8 (2:.732) il o
A e R A R Y Rl P R
() (467.(12) 1,000 (517.125) 966 |3.40 (547.220) 949 |5.10 (5;470) 937 |6.30 (62728) 931 16.90
I R e e e P R e R
® i s | s 9P o] g P 103
® (467.%8) 400 (5;125) 367 |8.25 (5;430) 357 1(:_;7 (607‘554) 352 | 12.0 (657.728) 348 |13.00
E.r.. Experimental rooms W.: Weight indv.: individual

S.indv. : Survival individual

T. D.: Total death
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Fig. 8. Variations of growth in Haliotis discus hannai at different density in 15mm.
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Fig. 9. Variations of growth in Haliotis discus hannai at different density in 30mm.
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%] 5o | —=—1500indv.
—&— 1000indv.
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Fig. 10. Variations of growth in Haliotis discus hannai at different density in 50mm.
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Fig. 11. Variations of growth in Haliotis discus hannai at different density in 70mm.
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Fig. 12. Variations of survival rate in Haliotis discus hannai at different density in 15mm.
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Fig. 13. Variations of survival rate in Haliotis discus hannai at different density in 30mm.
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Fig. 14. Variations of survival rate in Haliotis discus hannai at different density in 50mm.
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Fig. 15. Variations of survival rate in Haliotis discus hannai at different density in 70mm.
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Fig. 16. Variations of body weight increase in Haliotis discus hannai at different density

in 15mm.
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Fig. 17. Variations of body weight increase in Haliotis discus hannai at different density

in 30mmn.
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Fig. 18. Variations of body weight increase in Haliotis discus hannai at different density

in 50mm.
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Fig. 19. Variations of body weight increase in Haliotis discus hannai at different density

in 70mmn.

43



)—A
=
ki
W
ol
L

sto] A=, &S WAL 2ASEATHTable 4). Aldolde Aleka S4bd og] 1
Ao AEFAold lhas AFaFolFoz 1 dEe] ojojq Apgstn 18 Az
R bR AR Abd el ofojM TR ARgske] 163be] AlE T AEE ARE- ST
OES UdE AFE 224 184, 144, 128 A7|2 TR 22x22x20me] f

|

7_|:‘l
2 ddm £4e 1, 2, 3, dmE gese] AR Adstn e Hggd g
t}

o3
k-
Ao wE AHE 2 2, 3% Fo7|de]l HAEFA 7HF2247H2.2%2.2m)
o]

g A% AARGD e waY Jo)

[\
(@]
(@]
NS
rL
—_
(@)
i
(98]
(@]
e,
)
e
rx
i3
o
o
&
Do
(@]
(]
wW
T
w
e
wW
—



3} tH(Table. 6).

JEEEEE

Vernier caliper&

—
s

ke

45



Table 4. Each experimental for optimum depth

@) ® © @
O] =9 : 15m L] &=) ¢ 30m O Esf : 50mn O =9 : 70mm
(1 4= : 6,000 (1 4= : 2,000 (] 4= : 1,000 (1 4= : 600
44 1m 44 1m 44 1m O 44 0 im
@ ® © @
O] =9 : 15m L] &=) ¢ 30m O Esi : 50mn O =9 : 70mm
(1 4= : 6,000 (1 4= : 2,000 (] 4= : 1,000 (1 4= : 600
(] 44 : 2m (] 42 . 2m )44 2m O 44 0 2m
©) @ @ \B)
[] =3 : 15mm (] =3 : 30mm (] =3 : 50mn (] 23] : 70mm
(1 4= : 6,000 (1 4= : 2,000 (] 4= : 1,000 (] 4=F : 600
(144 : 3m (144 : 3m (144 3m O 44 ¢ 3m
@ @ ®
(] 3] : 15mm O =9 : 30m O Esi : 50mm (] 23 : 70m
(1 4= : 6,000 (1 4= : 2,000 (1 4= : 1,000 (1 4= : 600
(] 44 4m (] 42 4m L] 44 4m O 44 0 4m
Table 5. Experiments of growth for sorting
Size 15mm Size 30mm
Non sort Sort(six month late) Sort Sort(six month late)
) ® ©) @ @ ),
(1 42k 10,000) |1 4=k 5,000 (] 4= 5,000 | (] <=3k 4,000 ] g2k 2,000(] 9=8F: 2,000
(] 441 2n (] &M 20 (]2 2n (] 22 @ 2n U4 2o |0 44 2o
@ ® © @ ® @
[ 43} 8,000 | |[J 4=k 4,000 |[J 4=k 4,000 | |[J 4=k 3,000 | |LJ % 1,500|] 4% 1,500
(] 4=Al: 2n &2 20 |42 2 (] Z=21: 2n g4 2o |0 44 2n
©) @ @ ® © @
(142 6,000 | |[] 4=k 3,000 (] 4=k 3,000 | (] sk 2,000 ] 42k 1,000(] 9=8F: 1,000
(] 4=Al: 2n (] &M 20 (]2 2n [] 2=Al: 2n U4 2o |0 44 2o
@ @ @® @ @
[ 42k 4,000 | |[J =3k 2,000 |[] 4=k 2,000 | |LJ =% 1,000 | |[J 4% 500 | =& 500
[ 44l 20 044 20 |04 2o 44 2o a4 20 044 20
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Table 6. Supply on kind of feeds

D Preserve
Experimental Total Y with salt | Laminaria Undaria )
Laminaria Note
rooms amount (kg) ] ] Laminaria | japonica |pinnatifida
Japonica . .
Japonica
Total 102, 260 2,200 6, 360 49, 300 44,400
) 4,100 50 250 2,000 1,800
) 4,100 50 250 2,000 1,800
1. 5cm
©) 4,100 50 250 2,000 1,800
@ 4,100 50 250 2,000 1,800
® 4,840 100 340 2,400 2.000
® 4,840 100 340 2,400 2.000
3. 0cm
@ 4,840 100 340 2,400 2.000
4,840 100 340 2,400 2.000
® 6,980 180 400 3,400 3,000
@ 6,980 180 400 3,400 3,000
5. 0cm
@ 6,980 180 400 3,400 3,000
@ 6,980 180 400 3,400 3,000
IE] 9, 820 220 600 4,700 4,300
@ 9,820 220 600 4,700 4,300
7.0cm
® 9,820 220 600 4,700 4,300
@® 9, 820 220 600 4,700 4,300
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20031 10 3094 +-E 2004 3€ 30€47bA 1504 7F AR A 15mm w1 A E T-7F
ol A 10,0007 A&7+ 18mm, 8,0007] Al -+= 18mm, 6,0007] Al &= 20mm, 4,000%]
AldTe 2lmE S5 4,000 AE7E bl 2lm 2 7P FEEk
15mm A F7E A = 50007 AlE-7F 20mm, 2,000~4,000v] A&+ Abolo| A= 21mm
= AAste] AAES et 40007 Al@AT7F Y SFestrkal g AT
30mm P]AE TR A 40007 Al 32mm, 3,000W] AlE A= 33mm, 2,000m] A ¥
+ 34mm, 1,0001] Al@ & 3Bm= Sl 1,0000 AP F7F 3om=E 7HY FE3HS
t}.
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30mm AE T A 20007 AlE = 33mm, 1,5007] A& TRE 34mm, 5007 2 1,000%]
Alg ol A 35mm = AFste] Z-ge] 7H Fedt A3E Uehdo] ASE T ks
1

T5 Aol dEsite Ae & 5 tHTable 7).

49



Table 7. The schema for indentifying growth

and survival rate at different depth.

Oct. 2003 Dec, Mar. May July
(mm/g/indv. ) | (mm/g/indv. ) L. (mm/g/indv. ) T. (mm/g/indv. ) L. (mm/g/indv. ) T.
D. D, D. D.
E. Size S. Size S. Size S. Size S. Size S.
. , () | . (%) , (%) ) (%)
e | (W) |indv. | (W.) |indv. (¥.) |indv. (W.) |indv. (W.) |indv.
15 17 20 23 25
©) 16,000 5,720 |4.66 5,650|5.83| 5,600 |6. 66 15,560 (7.33
(0.43) (0.71) (1.18) (1.67) (2.30)
15 18 22 25 28
® 6,000 5,870 |2.16 5,812 |3.13 5,772 |3.80 5,710 |4.83
(0.43) (0.82) (1.45) (2.26) (2.82)
® 15 6,000 19 5,880 2. 00 2 5,832 (2.80 21 5,802 3. 30 30 5,770 |3.83
(0.43) | (0.94) |~ Ul(.e7) | U(2.56) | "U1(3.50) | :
@ 15 6,000 17 5,750 |4.16 20 5,690 |5.16 22 5,645 |5. 91 2 5,605 | 6. 58
(0.43) | 0.70) |~ Ul(.12) | TU(1.45) | U(2.25) | :
30 32 34 36 38
® 2,000 1,910 |4.50 1,870|6.50 1,830/8.50 1,800 [10.0
(3.55) (4.60) (5.60) (6.45) (8.42)
30 33 36 38 40
® 12,000 1,935(3.25 1,908 (4.60| 1,888/5.60 1,872 16.40
(3.55) (5.32) (6.44) (8.40) (10.22)
30 34 37 40 42
® 12,000 1,940(3.00 1,920 (4.00 1,905 |4.75 1,895 |5.25
(3.54) (5.60) (7.35) (10.20) (12.02)
30 31 34 36 37
2,000 1,920 |4.00 1,876(6.20 1,836(8.20 1,8129.40
(3.66) (4.38) (5.62) (6.45) (7.32)
® %0 1,000 52 920 (8.00 o 880 [12.0 56 850 [15.0 57 830 [17.0
(17.21) | (23.22) "7 1(25.00) " (25.41) "7 1(26.20) :
® %0 1,000 53 940 |6.00 > 935 [6.50 57 925 |7.50 %9 908 |9.20
(17.19) | (24.12) "771(26.20) "7 1(26.30) "771(29. 50) :
50 53 56 58 60
@ 1,000 945 |5.50 943 |5.70 930 |7.00 918 (8.20
(17.30) (24.10) (25.45) (28.10) (31.80)
50 51 54 55 57
®@ 11,000 925 |7.50 895 |10.5/ 865 [13.5 845 [15.5
(17.48) (21.98) (25.10) (26.40) (26.34)
70 71 72 74 76
® | 600 545 [9.16 520 |13.3] 505 |15.8 491 [18.1
(46.40) (51.25) (54.20) (58.70) (62.88)
70 72 74 76 78
600 565 |5.83 540 |10.0 530 |11.6 521 [13.1
@ (46.61) (54.30) (59.00) (62.95) (69.20)
® 70 600 72 560 |6.66 & 546 [9.00 K 540 [10.0 7 534 [11.0
(46.65) (54.20) "7 1(60. 50) "7 1(65.25) " 1(74.10) :
® 70 600 n 555 |7.50 & 524 [12.6 » 510 [15.0 g 496 [17.3
(46,78) (55.25) "7 1(58.30) "7 (60.54) " 1(65.28) ]
E.r.. Experimental rooms W.: Weight indv.: individual
S.indv. : Survival individual T. D.: Total death
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Shell length ( mm)

15
Oct. Dec. Mar. May Jul.
Month

Fig. 20. Variations of growth in Haliotis discus hannai at different depth in 15mm.

40 r

38 |

Shell length ( mm)
w
&

34 F
32 F
30 )
Oct. Dec. Mar. May Jul.
Month

Fig. 21. Variations of growth in Haliotis discus hannai at different depth in 30mm.
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Fig. 22. Variations of growth in Haliotis discus hannai at different depth in 50mm.
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Fig. 23. Variations of growth in Haliotis discus hannai at different depth in 70mm.
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100 r

98

%)

96 |

Survival rate (

—o—1m
94 F —8—2m
—&—3m
B r ——4m

92 L L L L ]
Oct. Dec. Mar. May Jul.
Month

Fig. 24. Variations of survival rate in Haliotis discus hannai at different depth in 15mm.

100 r
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R 9 F
°
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©
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a3 92 r ——1m
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Month

Fig. 25. Variations of survival rate in Haliotis discus hannai at different depth in 30mm.
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Fig. 26. Variations of survival rate in Haliotis discus hannai at different depth in 50mm.

100
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Fig. 27. Variations of survival rate in Haliotis discus hannai at different depth in 70mm.
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2. A3 2 1

2004 2€9 1959 2004 6€¢ 3097bA 573 Al@st e 2+ 15mm(6,000™],
4,0007)oll Al m & Folgk AlF= Zbge] 21mm, 2lm=E YERG I ThAREE Fol g
Z+2 15mm(6,0007], 4,0007]) A€ = ZF4e] 19mn, 20m= YERY 7S Fol5-7F 4%
o] -3k vH(Fig. 28).

THE 1Y Fol79 ZHE 15mm(6,0007], 4,0009]) A1&E T+ 1.26g, 1.50g= Y EFSLIL
T A] } gt ZH 15mm(6,000™], 4,0007]) Al&E T+ 0.96g, 1.25g= el Y &
o7t T ol A thFig. 36).

AEEE 1Y Fol7-9 ZH 15mm(6,0007], 4,0001]) A&+ 94.25%, 95.63%=
Elal oiAabE Feolsk Zh 15mm (6,000, 4,0001]) AlE G- 925%, 95.75% = LHE}
- me] ol AEEo] 48k th(Fig. 32).

7+ 30mm(2,0007], 1,000m)ol A m9& Fold AlE = 34mm, 35m=E ERSE I o
AlatE Fold 2 30mm(2,0007], 1,0009]) A&+ 34mm, 34mm= YERY B S Fol
7F Aol skl vk (Fig. 29).

T 19 Folg-9  ZH 30mm(2,0007], 1,0001]) A3+ 5.85g, 6.05g%E LEFGE
3 oAk Folgte] Zbd 30mm(2,0007], 1,0007]) A€ -&= 5.50g, 5.55g= WEY 1S
wol77t &l sk vh(Fig. 37).

AEz&E v gol7to  ZH 30um(2,0007], 1,0001]) A&+ 94.0%, 96.0%=
bt ohAlak golgte] ZHg 30mm(2,0007], 1,0007]) Al &= 92.75%, 95.5%= LE}
o me] Folgrt AEEo] 48k th(Fig. 33).

Z+2F 50mm(1,0007], 800wl A mHl A& Folgk A|FF-&= 5omm, 54mm=E YEFSEAL TRA|
ab ol AlgEFe 2 50mm(1,0007], 800W]) AlE G- 54mm, 53mm= YERL 1S F o)
T7F Aol skl vk (Fig. 30).

o Fol7¢ ZH 50mm(1,0007], 8007]) Al 27.20g, 24.55g% ULFERRL
I Al ol 2 50mm(1,0007], 800W]) Ald® G-+ 25.60g, 25.27g= Y ERY 1|
=l

d

o

it
il

=

AEES v Fol7¢  ZH 50mm(1,0007], 800m]) Al 7= 94.3%, 96.0% %= LHEFSE
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I ohAlaE ol ZH 50mm(1,000m], 800W]) Al @ = 95.1%, 96.5% = YERY 1S

wol77F AEEo]l 8kt (Fig. 34).

Zb2E 70mm (1,000, 700" el Al \lH-E& Holdh AJF = 74mm, 73mm= UERREIL TRA]

b osol Al 2% 70mm(1,000"], 7007]) Al -+ 72mn,72mm= WERLY B Fo

T7F 3ol -kt th(Fig. 31).

T2 1 wolgte ZH 70mm(1,0007], 700"]) AlF = 60.78g, 57.33g= YHEFRLIL

A mE ol gRe] Zh 70mm(1,000W], 7007]) Al ¥+t 57.54g, 56.48g = YEHY MY =

ol 77t T #ol -3k th(Fig. 39).

AEES vg Fol7-9  ZH 70um(1,0007], 7007]) A&+ 97.1%, 97.86%= L}

ol oAb golgRe] - 50mm(1,0007], 800W]) Al TR+ 97.3%, 98.29% = UEY T
=l

d

AAH oz MAe Foldt NPT Aol 4%

e AT

% 2 4

=

N

ro

4 3}

Ll

go] 5

’
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Table 8. The investigations of growth on different feeds

Feb. 2004 Mar, April May June

(mv/g/indv. ) | (mm/g/indv. ) T. (mn/g/indv. ) L. (mm/g/indv. ) L. (mm/g/indv. ) T.
E. | size | S. | Size | S. (D%') Size | S. (D%') Size | S. (]i) Size | S. (]i)
r (W.) |indv.| (W.) |indv. (W.) |indv. (%.) |indv. (W.) |indv.
? (0.120) 6,000 (0-120) 5,880 2.0 (0.120) 5,865/2. 25 (0_124) 5,815/3. 08 (1?;6) 5, 655/5.75
f_) (0.121) 6,000 (0-122) 5,770|2. 16 (0.129) 5,812(3.13 (0_1;2) 5,772|3.80 (0-136) 5,550 7.5
f") (0.120) 4,000 (0-121) 3,925/1.87 (0.127) 3,885/2.87 (0_135) 3,855/3. 62 (1.2é0) 3,825(4,37
f‘? (0.121) 4,000 (0-121) 3,950(1.25 (0.124) 3,905(2.37 (107.':) 3,875/3.12 (1?35) 3,830(4.25
?5_ (3.320) 2,000 (3?25) 1,965(1.75 (4?310) 1,930| 3.5 (4_325) 1,895/5.25 (5?35) 1,880/ 6.0
26_) (3.320) 2,000 (3‘?‘;2) 1,950| 2.5 (420) 1,925/3.75 (4?30) 1,8756.25 (5?;) 1,855/ 7. 25
? (3.328) 1,000 (3?20) 980 | 2.0 (4?’&130) 975 | 2.5 (4_325) 95 | 3.5 (6?(5)5) 960 | 4.0
(3.325) 1,000 (3?25) 990 | 1.0 (4?310) 980 | 2.0 (4_325) %5 | 3.5 (5?‘;5) 955 | 4.5
f’) (17-5010) 1,000 (17?025) 985 | 1.5 (2;110) 970 | 3.0 (25:'1%) 965 | 3.5 (275_520) 3 | 5.7
? (17-5019) 1,000 (17?010) 986 | 2.4 (2;10) 973 | 2.7 (245.%0) 93 | 3.7 (255_‘20) 951 | 4.9
?_ (17-5030) 800 (17?%8) 793 |0.87 (2521_'755) 787 |1.62 (24%6) 776 | 3.0 (245_455) 768 | 4.0
? (115(318) 800 (17?%8) 791 [1.12 (153'455) 785 |1.87 (245‘166) 780 | 2.5 (2;327) 772 | 3.5
? (467210) 1,000 (477218) 993 | 0.7 (527_120) 987 | 1.3 (557.225) 982 | 1.8 (607_478) 971 | 2.9
? (4(:%1) 1,000 (4(;079) 996 | 0.4 (477_(20) 985 | 1.5 (537.136) 983 | 1.7 (577_14) 973 | 2.7
? (4(:%5) 700 (4Z%0) 698 |0.28 (487_010) 695 |0.71 (547.183) 691 | 1.2 (577_333) 685 |2.14
? (4(:(’78) 700 (4Z%5) 697 |0.42 (507_170) 696 |0.57 (537.180) 693 | 1.0 (567_%18) 688 |1.71

E.r.. Experimental rooms W.: Weight indv.: individual

S.indv. : Survival individual

L : Laminaria japonica

T. D.: Total death
U : Undaria pinnatifida
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20 - —&— (/ndaria pinnatifida (6,000 indv.)
—8— [aminaria japonica (6,000 indv.)
20 F —&— (/ndaria pinnatifida (4,000 indv.)

—®— [aminaria japonica (4,000 indv.)

-
@
L)

Shell length (mm)
>

14 F
12 F
-Io [l [l [l [l [
Feb. Mar. Apr. May Jun.
Month

Fig. 28. Variations of growth in Haliotis discus hannai at different food 15mm.

36

35 b —e— Undaria pinnatifida (2,000 indv.)
—.— [ aminaria japonica (2,000 indv.)

34 F

—&— Undaria pinnatifida (1,000 indv.)
—8— Laminaria japonica (1,000 indv.)

wW
wW
T

Shell length ( mm)
8

31 F
30
29
28 L L L L J
Feb. Mar. Apr. May Jun.
Month

Fig. 29. Variations of growth in Haliotis discus hannai at different food 30mm.
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56 r
55 b —e— Undaria pinnatifida (1,000 indv.)
—.—[aminaria japonica (1,000 inav.)
€54 —&— Undaria pinnatifida (800 indv.)
= —8— Laminaria japonica (800 indyv.)
= 5 F
c
o 5 F
o
%51 F
5 F
49 L L L L J
Feb. Mar. Apr. May Jun.
Month

Fig. 30. Variations of growth in Haliotis discus hannai at different food 50mm.

»Br
—e— Undaria pinnatifida (1,000 inav.)
74 } —.— [aminaria japonica (1,000 inav.)
. —&— Undaria pinnatifida (700 indv.)
E 73 r —e— Laminaria japonica (700 inav.)
=
=72 F
c
@
o7t
w
70 F [
69 L L L L J
Feb. Mar. Apr. May Jun.
Month

Fig. 31. Variations of growth in Haliotis discus hannai at different food 70mm.
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100

%)

—e— Undaria pinnatifida (6,000 indv.)
—.—Laminaria japonica (6,000 indv.)
2F —&— Undaria pinnatifida (4,000 inav.)
—8—Laminaria japonica (4,000 indv.)
90 : : : L !

Survival rate (

Feb. Mar. Apr. May Jun.
Month

Fig. 32. Variations of survival rate in Haliotis discus hannai at different food 15mm.
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S wut
= —e— Undaria pinnatifida (2,000 indv.) \.
@ —8—[aminaria japonica (2,000 inadv.)
2T —aUndaria pinnatifida (1,000 indv.)
—8— Laminaria japonica (1,000 inadv.)
90 L L L L J
Feb. Mar. Apr. May Jun.
Month

Fig. 33. Variations of survival rate in Haliotis discus hannai at different food 30mm.
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100 p
e}
®
S 96 F
©
S g4 b} —e—Undaria pinnatifida (1,000 indv.)
; —a—[aminaria japonica (1,000 indv.)
@ 9} —&— Undaria pinnatifida (800 indv.)
—8—/aminaria japonica (800 indv.)
go [l [l [l [l [
Feb. Mar. Apr. May Jun.
Month

Fig. 34. Variations of survival rate in Haliotis discus hannai at different food 50mm.

100
9}
®
L 98
©
E’ 97 }  —%—Undaria pinnatifida (1,000 indv.) 3
:E, —.—[aminaria japonica (1,000 indv.)
® 96 b —a—Undaria pinnatifida (700 indv.)
—e— [aminaria japonica (700 indv.)
95 Il Il Il Il [
Feb. Mar. Apr. May Jun.
Month

Fig. 35. Variations of survival rate in Haliotis discus hannai at different food 70mm.
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1.6
—e— Undaria pinnatifida (6,000 indv.)

1.4 F —.—/aminaria japonica (6,000 indv.)
—&— Undaria pinnatifida (4,000 indv.)
—e— Laminaria japonica (4,000 indv.)

g)

Body weight (
o
oo

Feb. Mar. Apr. May Jun.
Month

Fig. 36. Variations of body weight in Haliotis discus hannai at different food 15mm.

T —e— Undaria pinnatifida (2,000 inadv.)
—a— [aminaria japonica (2,000 indv.)
6T —&— Undaria pinnatifida (1,000 inadv.)
—8— Laminaria japonica (1,000 indv.)
=57
=
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o
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Month

Fig. 37. Variations of body weight in Haliotis discus hannai at different food 30mm.
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a)

—e— Undaria pinnatifida (1,000 indv.)
15 b —.— [ aminaria japonica (1,000 indv.)
—&— Undaria pinnatifida (800 indv.)
—&— Laminaria japonica (800 indv.)
10 1 1 1 1 !

Feb. Mar. Apr. May Jun.
Month

Body weight (

Fig. 38. Variations of body weight in Haliotis discus hannai at different food 50mm.

07
—e— Undaria pinnatifida (1,000 indv.)
65 | —.—/aminaria japonica (1,000 indv.)
—&— Undaria pinnatifida (700 indv.)
60 | —e—Laminaria japonica (700 indv.)
5
255
=
3
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m
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Fig. 39. Variations of body weight in Haliotis discus hannai at different food 50mm.
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A5 A e 2 A e

7h Al A

1 A=A

A&l WA dAAF AaEE 2% 2D FH7F Nutrient agar(NA, Difco), Tryptic

soy agar(TSA, Difco) @ Brain heart infusion(BHIA, Difco) o] =23dto] 25Tl

o A Agel gt el Fud, 4%

o\

24~48A17F w s & H
stx w2l AlEtskA A AA]E S Manual of methods for general bacteriology (ASM,

1981), Biochemical tests for identification of medical bacteria (Macfaddin, 1980) %

Fig.40°l e} A sk3int.
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Isolates from diseased fish

Gram stain
|
| |

G + G -
\ | : |
Cocci Short rod Long rod
\
Catalase Oxidase Hsu-Shotts medium
[ l ] [ J ] F—I—l
Positive Nega|tive Pos‘itive Neg|ative Positive  Negative
|  Streptococcus sp. Indole Motility Yellow colony
gliding motility
Staphylococcus sp. Positive | |

| Flexibacter sp.
Edwardsiella tarda |I
| |
Non-motile Motile

\
O/F Itset
| |
Oxidative or Oxidative and
no reaction fermentative
| in glucose

Pseudomonas sp.
Novobiocin T)r 0/129

Vibrio sp.

Fig. 40. Identification of pathogenic bacteria.
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1) AJAA=E ZAL
Ao AbEE A= o] 9FH AEXIH (S 283~31.2mm)ol A
gy 2FEIHESoIRY. AEE 7IA8FS Hemacolor® @At 44 - IAH
(1986), Yoshinaga and Nakazoe(1993), ¥ &(1998) WHdl 3t &R/ttt 28 a
THA5E A& o E FHHom AFSH 045um HEC ofutE sjgm Al H T
2, Yoshinaga and Nakazoe (1993)¢] W o F3lo] 7SS vl F3tA

2) A5AE

r*o

=

Al FEl AFE I 210" /) S 20ml Al E e 8 T 20T A HAEA
9l OCHTS 10, 50, 100, 200, 300, 400 2 500ppmo.Z [HEo] AFE|FA T E] A}d

AlZEE ARSI A EA Y] 2SS =S 718 el mel wgd
T, 71AF e AME RIS 2AFSE7] ffstke] 7]AF o] wikE Al el OCHT(200ppm)
H7retdvh. OCHTO Aed 71 ASs v Ao S&etoluastnd &
A dndstal A 718 AR S EASEA T

o

o 71 A 24}
DIEEIE B e
F, ARAE St W2
AAle] AAAET 1 Z4e 2ASGAT. 2T AR A AN ALFe A
AAE AWFE S HFES SYFAch AR AR A Q= 2 vk

s gAstAY, dzbs gA3ste] YA ES FA4sk=d Fitsch(1945), Fogg et

r-{o
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al.(1973) @ Webb and Korrubel(1994) W™ F3lo] #5733k

ob&e], FAAAT A (SEM)So.= Abgdto] & szt AAS B A& ¥
Bkl 5A4S HAAsAT FARAAAN A #EES 9t dJAAEARE 0.1M
phosphate (pH 7.0)0& %= 5% glutaraldehyde® 4T 9] WAaro] Al 12A17F 124 3}o]
IAE ARe g Zo] dEYE vk desToz g3t 5, 30% alcoholel
A 10+, 50% alcoholdll A 1032, 70% alcoholol 4] 10+, 80% alcoholo| A4l 103, 90%
alcoholo| 4] 105, 100% alcoholol A 15%, 28] 31 100% alcoholol| 4] 15% <=3} &

¥ AEE= amylacetate® X3¢+ vt} critical point dryer® 7 ZFA]Z1 % Polaron

SC502 Sputter coater® FZHslo] FALAAAR ZH (SEM) .2 #2313

S, ARFAFAN FRFl ASA Aol Ao WA, g vige 2 %
Fol WAk 1, 294 AR BRI 0444 APete] sFFE AN 7
SIENET

2) vHHATE

upH o AL8H FHAE Haliotis discus hannai(Z+7, 11~12mm)S> Ald 1709 A o

T S (IxIm?)el FFsto] JMFedor nods FHste] 18TAAM A3
T3 AY 1FYd BEE 336Gx10em) S AFEF AT duA ) 20wk &
F-2pste] 147C, 18°C, 24TCollA Absatai o, Ag ddole AMEE TwskA &drth

A= AlEE spetotr e QEA A o d ¥ T E ARESIT dtetolr e kA
ik g 100gs MEYE 1,000meol &gt F 3ol A ste] 50, 75, 100, 150,
200, 300ppmo.2 THEo] AEslg o, AdF T2 14T, 18C H 24T o] At}

nhF Aol ogh A& drelE2 N SE(1981) e Wl Feke] Ao wiH A S

ol

S| Ao ® dAgeton, vk 9 3HAIZke] ZZE 107 oW, 307 Are HA
L

g felgoz AQuA FESD stk ok wiAA S4el o AR
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A7 AEo A BEgk Vibrio sp. MK-12 ZIHUA, 540l ARoem, 107
ASTAA EEetA FAth SAIGA, 7hEeA, MR 3 A& A% o] &of S
YE e, ONPGe ¢l= Aitdls S48 dWetdddt. gsts ZalsdA =F
A EYdRs B FaARAE #ijcte] AR ARbelou JA RS SHEF W
UE2 o] 83hA &ttt 2003 7€l 7 E] A& A +2d Pseudomonas sp.
MK-2+ OFwhg-oll A Absiukg-& vetdidlon, 583 SAthAlel Fgolddr. &

T3tE Tl FFAEE ol&sHA ¥
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t} olde ZAF}E MacFaddin(1980),
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Table 9. Drug sensitivities of strain

Pseudomonas sp.
KHNS-55

Vibrio sp.
KHNU-54

Antimicrobial agent Disc content (ug)

10
30
30
15
30

Ampicillin
Cephalothin

Doxycycline

Erythromycin

++

Kanamycin
Methicillin

30 ++

30

Minocycline

++

Novobiocin

+++

Oxacillin

Oxolinic acid

100U

Penicillin

+++

++

: 15~20mn,

30
: <5~15mn,

Tetracycline

: >20mm,

+ ++ +++

! resistance,

=
o

_Zfl

B Ao S clgje] 2go

!

)l

R

El
fite)
.1!

-

vl

=
=

%0 §1%E Ao o7l

she| A ALE A tH(Fig. 41).

=
b 2

d|

| Aol 27

] =
=g

e

)

o=

A €]

Qe mg

A}t Hemacolor®Z =45 o

Nm

o BLeFolmw ZHg A e

AL 24~48mo| ], 28 Ho g Bd

ki3

%

NAEL A

A
A

T

A3t 7Hg e

At @ol

=) AthH(Fig. 42). whehA

oy

s

oj

Al

—_

0
G

ol
B
—
fi%e)

—
fife)

e

71



Fig. 41. Abnormal abalone(A), Normal abalone(B).

Fig. 42. Morphology of the isolated scuticociliatids(hemacolor scrain).

71EAF OCHT 10~500ppm A ol 9|3+ in vitrool A A€ 714
10" /m) el AFE-S Table 10614 X wpel 2t OCHT 10, 50, 100, 200,
300, 4000 = 500ppmAl & 7ol A =FE] 7 B F o] AFE AR ZhzE 80, 60, 50, 40, 20,
10 % 5&0°] A8 FA

OCHT(200ppm) ¢f&ol w& 7859 APEARAES vadt 2 A2FEHIMEESS

AC)
=

AgAe Be JRst BAEey, OCHT AdF A Aol g2 74%e A
w7h AFHAL gold BFe] EaHon, BAFe] FAE AP WA 4

oz WE FAL WA ALl R FAY, % YFoz ALuol
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Table 10. Expermination concentration and time treated with oligo chitosan at

water temperature of 20C

Concentration Time (min.)

(ppm) 5 10 20 40 50 60 80
500 +
400 +
300 .
200 .
100 N
50 4
10 4

Control —

+ : death time of scuticociliatids. — : live time of scuticociliatids.

ME= BN 8m AT W A& WARGY] FHo| Wol wAH Ak WPw e
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Normal abalone.

Fig. 43. Abnormal abalone,

Fig. 44. Shell with necrotized breathing hole, showing many the brown tiny colony.
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Mastigocoleus sp.©] 93 AE ZTEFIALE A4~6H &3 A 90% oA =AY
gl om Fz3]AbEo] xSl w AR Aol shte] FHoR A
= A vh(Fig. 45A). 39 7T 3w or gzto] S om fzte] F
A= GhobAar @Am A Al mAgge] el HAHAT(Fig. 45B). ¢ T Fso] ¥
At s Zbol = 718 BE Stel Aol mageto] Sl vH(Fig. 450).
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Fig. 45. Mastigocoleus sp. after being released from the shell by dilution or

dicalcification.
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T MACTAAFNA ZF vt s (Fhefobr e FA L o &) gA g AF-E v
gt ol dele Al Fefobu e SFA gL o © 150ppm, 100ppm, 75ppm, 50ppm
oA Z+7} 164, 354, 35+, 35 (80%HE) oItk LElal wh Fiee] wE +4 3
&2 Table. 119 YeATh TAIH AF-5 3] Est=d des A gefobr] e
o2l gkAL o’ 150ppm, 100ppm, 75ppm, S50ppmell A ZHzZE 1008, 60+, 305, 30%°]A
o NFFR 5 TAZA HAMTFE ZARRE 23 HAR = gldH
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Table 11. Recovery rate in young abalone, Haliotis discus hannai treated with

ethyl-p—amino-benzoate(14C)

Concentration Time (min. )
(ppm) 20 30 60 90 100
150 100
100 100
75 100
50 100

T2 18CAIAFoA 2t wiH 5= (ol b2 o &) A g AR5 1)
glote H Ae AFE Ffolrie FAEAE ¥ 300ppm, 200ppm, 150ppm,
100ppm, 75ppm, S50ppmell Al Z}2} 43, 4, 64, 8, 8it, 12w ot 18 3 &
Lo W& 74 3E&E Table 120 Yttt aA3) A77}F 3 &5et= o de=
A zbe wpgfolm| = ¢kl & o 8l 300ppm, 200ppm, 150ppm, 100ppm, 75ppm, 50ppm
of| 5 Z+7z} 2104(90% 3] &), 180+%(95%), 90+, 60+, 30+, 20o|Ath Adss & 7
AA7NA HA TS ZARRE A3 gpefobr] e FA R4 300ppm Pt 200ppm Al & el A
ZkzE 2ute],) 1eke] A HALE AT

Table 12. Recovery rate in young abalones, Haliotis discus Hannai treates with

ethyl-p—amino—-benzoate(18C)

Concentration Time (min.)

(ppm) 20 30 60 90 180 210
300 90
200 95
150 100
100 100

75 100
50 100

77



13

o
L
R

&
2
%)

75ppm,

3
AZEE Shekobv] e o
70
100

100ppm,

150ppm,
A

50

100

1
T

g

F

g 4

EAX

<l
Time (min.)

T

]

=
1

]_

]_
3} A
30
100

RIS

I3

o

H

=

100

Al 57T 3
20

oL

[}

T 24T AFToAA 72t v T=E (gl
(ppm)
150
100
75
50

Table 13. Recovery rate in young abalones, Haliotis discus hannai treated with
Concentration

2k o€l 150ppm, 100ppm, 75ppm, 50ppmell 4]

ethyl-p—amino—benzoate(24C)

Table 139 YEF AT

50ppmel] A1

Nd
all

_Zﬁl

il

o

a A}&717ko] Aol

o 4ol

o

el

= A

)
3]

=

isd
o] 4

o AF ASAE

[e)

=

M= A 7

S

le— .
fes ]

Eis

\=]
-

Bt

e

)
)
A
ol
o

_xﬂl

il

SRR

g2 2ARE A

78

AES ARy AeHds dfx

-
.

)

Wl YEEFI deba



I S I - S I S R SN ~ T o oW ow T
o W % . o oo B O W W oA W oo S CIG = = = 7% N o=
S I o TN R o2 TR =
=~ &8 W m 3 mmm o B w i+ % % F & X ®Oogw 0 R
o S ™ 9 T = % B m B T - o & oy = 5 ST
T D o N X H ® MW T M o T =0 NOR R N o, M
T = N B 1_W/| or TH = T ﬂﬁ U = # ol W dh ol S T w__/l =
R R o —— ) —_— ol ~ ] ,L.~l o)
z%ﬁrgﬂ%zAE;&%ﬂﬂﬂmwaﬁwwﬂwpiﬁ%y%ﬂ,%
o o o BT R W = o0 b ow Py A T
E Ao B5 = w 4w . T T oM = R0 o N . X
I S : N B /N R SR N L - N Ao
op T _MT @ " Jutl BoZo o m N oo X o F L I S O - R S
o N — P 2 HY®T 2 F T w o Moy Y HoR XN
w B e X ol Koo % < gow o omw Boo o M = N
N T ook o~ W o " M T
—" ) e o T Gl S W
I v v B By b 4 e ~ 7 mh
I N L i U of . ) 2N ~m ol
B [ ﬂ_EH wmo O o o ZL ‘L| N ) f J7r.A \D! i N = Ot OME N — Mﬂ »ﬁ ~E T e
AN o = o A S 53 = W od e %_ o w o mﬂ.
. To ] — - ! T,
G B gm0 wm LG SO W I A B VI PR
REI N ECTEYTTosTw S % e YRR ¥ o T
TOE O S ~ Foox M BFE 0w ooow Mg X "
GRS I R T B A T RGO T SO R e
o A = Mﬂ Nk g Boo N o T g % uw Jow oo Wu
. ) ) 4
I B A I I R O R R
— o T o T N oo M OX o N oM g R T R
K S R ~ CVIGN : = Ia XA o g W
NN N y ™ 3 — = W o
T N N TN o4 B T P ° = GO
P T X Ry By XN~ XS
L P R S T oo B T o P e T2
®ONL T e SR B wO UGN v A N W A
oy R omoa - G S TR = 7 o W
o~ Ik W o — o gy T T N o o X g oo B < N
gl ol o= o o R I R~ — T M
Ko w0 Ao @ o ool o T N powow oL R
- [ o= O o T o W R ow T o N o ST 5 oo = oW
T R N R S T T o
= ow oM oIk oA om o o= Jo < F oo g J oo P ooy B
PE L R ENE _RNT RN N o %o # T
_ X - 5 N . o5 o o T o Ao O T oR T W
m T X T ,.;L Ot ~ N~ Sl Ot ﬂ_OI o = :.L ot =i w mNU ZT
o T ol T R R R W R = W GO R (-
R 7 & ® 2w oTAYERRF TR R D

79



Fase, ojd AEAA B AeE Fo1E oy A8 Aol FAE o] &
= & HAR dAste] Aolgw s

o
4

1) 77 28 FRAE
O A5 (Campylaephora hypnaeoides)
TxAE AgZE o] nigtd g BEE X9 3o AR SX]o] A3t A EAE

A% lm ol We] shavhet A make] 2717} of g W wAw R gekAm Bty

2 A A SAU7] ditel F5o dEFIIE(F)o] B 2EW TS = F A
o A5 F4 2m ot A= FEREo] Holon AL - &

o2 FAE ST

@ 5 (Chondrus ocellatus)

wo PE A Lol Ui tha WetE henid 472 F717 9 4
R 43 Aosel Agon Brd RA% e /AT B RAdel B 582

ol
ol
-
ol

ba, 2 2o PEsE Aow AN aBF2E A0 AAL s

[ex]
AR

o

@ & F(Monostroma spp.)
aE st gHe FRe A, Axbad, d3rake, ok, FRia 24

97re Al 2ALRE U] Adete] e BelA 2724 $A48 A
B, ke evE Ad AHHn @Al g AH@ch ALy e A%

80



A A

Ao® 2AH AT

Fol A

)=
Aro

A 25 B

)

= =
= =

o

A dojxm=z 3
©® wn)2(Actinia spp.)

o

T Atk

=

s}k

Fol A A

°

A5

=

=

AP a7l

Y

s

|

Gk

KR
=

—~
o

4r

bul 40 Zherel it gtk

J|

FH 8=

B

g

0
HH

bol §-437]

A& 4

-

T

LA

o] F(Styela spp.)

;01_
=3

file)
B

&=

sk
=

]

2 A

I 7h5e] 280 FANA FdS

bol g5

=
250

of %

1=

wjr

H

=]

=

=
T

at7] o

S

A ==l

0

1} dd
AE o

=

THOERE 1~2m T4 thel A

bul, F2 kel

°

et
==

ghol

<

el A =4 20m7HA]

FEA %

A
vl

1(1998) el ¢

A
&

%

}

@ AT 2 (Mytilus spp.)

AL A

A

B

~
o

™

o
X

81



vtk & F (Caprella spp.)
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2 3mAE Bl DS Bt 2 Aow 2AHULG TSPl FE A%y 4

2
22 TA7E 7He sk th
@ u}70 ¥ (Chthalamus spp.)

= dAEE 7 S5 moin] e £t mdol= 10~15mmA =

Zeolgtie et 5 vt Abolw W Alolth & 1Ak ReFolw wuglh A3
A Au7IE2 9ot mojurL F2 FARseE ke A5 Sl FiRoRE o] i
st FEo 2 Fzeit wofn] REe F=2 79RE FA57] AlFste] 119714
Fagth mofulE JHEE aE Qe HE FolAl F ERE ojye} HE9 olF U
S el ett YR AUHLVE AFESte] WolulH A "ol
® A2 F(Acmaea pallida)
nxNe 20U Al 20m7bA] A Qe tiiito]l Bl ol 7
, ZFA el A 2001 7] A
o FA FAZ 4 Ak
® #GAZA ol (Hydroides norveiea)
Z 2 =2k (Polydora) 79 & TFEA A3]de #S wEo 1 HoA AL
Ae 5o Hols it M3 B AL

al
ol g AR wel AR wold FA AA Wk Mol

i

fr7l ool A afol ol TAsE dFo] WY LHAFA=R FERES

M

2
Bt dEAEAGel= A5 FHEe dor AEJCH, AEH FAa A A3
= AAG7] o8, AEFHS 1A
DR} Al (Anthocidaris crassispina)
wj-¢-7Fstar Erb e 7HAZE m A o] AEe] FAAASAS AA ofst A7
o 8 99d& 7Hrd 13H25x25m)ell B A7 30~5071A 7 E & sk Eo]
AEpL}; vpdo] 2ol A Fstal aER F-Aets Aol

83



3) AEzte] RAA=E

@O #=(Crassostrea gigas)
F=Ee 7897 Y Setow fFo] shegom, o4FH 8.9 10€d FAFo] Wk

o =2 9¥€ 4 2 30mmAE AVIE st o

= A AAZ 7bsstdvk. 28y, 1084 e FEol 24 40~70mmA = A k]

23 o] F o

@ w7 ¥ (Chthalamus spp.)

uwoful o] FARE Setow #FEE TENEH A& 10w #zte] 3~474A7F F
z2bsl 7] Al ZFsE A, 8€ el 10~1970A], 99l = 20~25704)], 102l = 25~3271 A 7}
Fasto]l 7Y W AAIZE 1090 FARe e Aoz ZAE AT
Q #TYAIEA]H ol (Hydroides norveiea)

dEAEAGel= AT Fdote AoE AT 7S AAFH aFLrld F
=

N

2 Fastgon, ASdEe 50% s Fasts Jow
F235H 355 Yol AYreS Aty dEHE LEstAY dFEo A
A

EHA S A GBS E Qow 2y

AWERe FAEE F 1 5T FEL AFER
of whel, At uiRre] e, AFHcel HANA A 3
el Fz Rasel 4R %o PAWAL AL o] AW

el A% RANAo] FolAy] Wel A4FEUEGA o] dalA) Ar) A

l-?‘
25 wAAgez T7A7F 7hs ek S h(Fig. 46).

84



Fig. 46. Fouling organism in abalone cage culture.
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O F2H A (Styluchus ijimai)
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(e}
A 15cm YA FAE FA B R (9] - dd)
& A 4
T 4 9] ‘ZLZ)} Im 2m 3m 4m
b FF A TR A | FF (A FF | FY
A5Emm | ke | ke |200] %6 | 4448
2 2.30g)
- AE(28mm - 282g) | 34mkel/kg | kg | 212,400 258 | 54799
o | AE(30mm-350g) | 285vkel/ks | kg | 185,250 324 60,021
AE(25mm - 2.25g) | 444rkel/kg | kg | 217,000 202 | 4384
Fo79 724 15 |vhel| 250 | 6,000 | 1,500 | 6,000 | 1500 | 6,000 | 1,500 | 6,000 | 1500
AR 9 1AE | L22xB22m | T [155000] 16 | 2480 | 16 | 2480 | 16 | 2480 | 16 | 2480
AEAPVC AE)) | L100«B28<H25| 7} | 9500 | 80 | 760 | 80 | 760 | 8 | 760 | 80 | 760
=g 7)Ek ZH]10000| 16 | 160 | 16 | 160 | 16 | 160 | 16 | 160
NESE %)) ke 4100 | 1,310 | 4100 | 1,310 | 4100 | 1,310 | 4100 | 1,310
A | m912~39) v o] kg | 250 | 1,800 | 450 | 1800 | 450 | 1800 | 450 | 1,800 | 450
:j] oHA k(4 ~84) ATAEE | kg | 250 | 2000 | 500 | 2000 | 500 | 2000 | 500 | 2000 | 500
w | TAIPHO~114) gt [ kg | 580 | 200 | 145 | 250 | 145 | 20 | 145 | 20 | 145
:i thAPH9~119) égg(yfw ke | 4300 | 50 | 215 | 50 | 205 | 50 | 215 | 50 | 215
1; 3 AWE 2% | B 1500000 4 | 600 | 4 | 600 | 4 | 600 | 4 | 600
A 2 9% PP @ 40m | 3 (2000000 2 |50 | 2 | 560 | 2 [ 560 | 2 | 560
24 PPQ12m | 3 |[48000] 4 | 192 | 4 | 192 [ 4 | 19| 4 |12
524 2004 A1 7500 | 60 | 450 | 60 | 450 | 60 | 450 | 60 | 40
AAH(A]A) a 50000 4 | 200 4 [ 200 | 4 |20/ 4 | 20
7 9522 9522 9522 9522
Fa5(EFY-AA 2 4gH) 34,963 H2T7 50,49 34,312
5&(F59/259+100) 786 826 84.1 783
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o4
T 4 9] ‘ZLZ)} Im 2m 3m 4m
Clralealsaledculval s8]
A58mm | ook | ke | 20| 22 | 2308
2 842¢g)
. | A%domm - 1029) | S8k | ke | 8630 306 | 25490
o | A%(mm-120g) | $ohelke | ke | 74700 % | 7265
A%(STmm - 73) | 137helke | ke | 106,860 212 | 2654
2979 24 30 |ekel| 650 | 2000 | 1300 | 2000 | 1300 | 2000 | 1300 | 2000 | 1300
AT S DA | 122¢B22m | 7 15000| 16 | 2480 | 16 | 2480 | 16 | 2480 | 16 | 2480
AR(PVC AEh) |LI00<BISH25| 71 | 9500 | 80 | 70 | 80 | W0 | 80 | w0 | 80 | 760
1rRES] 7]E ZH10000| 16 | 160 | 16 | 160 | 16 | 160 | 16 | 160
NEERN A | ke 4840 | 1727 | 4840 | 1727 | 4840 | 1727 | 4840 | 1727
A | wel(12~39) Ao | ke | 250 | 2000 | 50 | 2000 | 500 | 2000 | 500 | 2000 | 500
:i] TheH(4~82) AU | kg | 250 | 2400 | 600 | 2400 | 600 | 2400 | 600 | 2400 | 600
w | BAIHO~112) QA | kg | 50 | 30 | 197 | 340 | 197 | 340 | 197 | 0 | 197
fj AIoH9~119) égg(yfw ke | 4300 | 100 | 430 | 100 | 430 | 100 | 40 | 100 | 4%
l:; 2 AE 2% [ B 150000 4 | 600 | 4 | 600 | 4 |60 | 4 | 60
A% 9 93 PP @ 40m | B (20000 2 | 50| 2 | %0 | 2 | 0| 2 | %0
A4z PPO12m | 2|40 4 | 10| 4 | 1w | 4 | 12| 4 | 1@
57 W0 | A 750 | 60 | 40 | 60 | 450 | 60 | 450 | 60 | 40
AAH(A]4) W | w s 4 |00 | 4 |0 | 4 |20 | 4 | 20
7 10,156 10156 10,156 10,156
FAE(Z5-A4 0 A 12,882 1533 17,109 12,498
A5 S(E50)/2505100) %9 60.1 627 5.2
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F A 4
T 4 9] \ZLZ)} Im 2m 3m 4m
b sH|gd|FF | gd | FF | T | FF|Fd
A8(Gmm - 262g) | 3B87telks | ke | 45600 | 349 | 15914
f AE(9mm - 295g) | AvhEl/kg | kg | 44,200 427 | 18873
; AL(60mm - 31.8g) | 31vkel/kg | kg | 40,300 47319061
AE(GImm - 26.3g) | 38vtel/kg | kg | 45,600 3% | 16,234
Fo7 224 50en|vke)| 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
AR5 R 1AE | L22B22m | 7 [155000 | 16 [ 2480 | 16 | 2480 | 16 | 2480 | 16 | 2480
AEAPVC AEh) | L100«B28«H25| 7} | 9500 | 80 | 760 | 80 | 760 | 80 | 760 | 80 | 760
aFHES] 71k ZH| 10000 | 16 | 160 | 16 | 160 | 16 | 160 | 16 | 160
AFE o] %)) kg 6980 | 2606 | 6980 | 2606 | 6980 | 2606 | 6980 | 2,606
A | ee12~39) Au) ol ke | 250 | 3000 | 750 | 3000 | 750 | 3000 | 750 | 3000 | 750
f} chAnH4~84) AAEE | kg | 250 | 3400 | &0 | 3400 | 850 | 3400 | 80 | 3400 | 80
w | THAIPHO~119) AFhAel | kg | 530 | 400 | 232 | 400 | 232 | 400 | 232 | 400 | 232
:‘j ohAeH9~114) %Sof:dw kg | 4300 | 180 | 774 | 180 | 774 | 180 | 774 | 180 | 74
;1 g ANHE 28 | B 1150000 4 | 600 | 4 | 600 | 4 | 600 [ 4 | 60
A% 4 2% PP @ 40m | 3 280000 2 | 560 | 2 | 560 | 2 |50 | 2 | 50
A&Z PPQ12m | 3 |48000 | 4 | 192 | 4 | 192 | 4 |12 | 4 | 12
7 200/ A 7500 | 60 | 450 | 60 | 430 | 60 | 430 | 60 | 430
A (A1A) e 350000 4 | 200 4 | 20| 4 |20 4 |20
| 11,614 11,614 11614 11614
FA5EFI-AA 7 4G 4,300 7,259 7447 4620
A5 &(FFY/259100) 270 384 390 284
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3E 4 A5 70cm YA TR FAE A AT (& - 1<)
F A 4
T 4 &l ?Z: Im 2m 3m 4m
b s |sd s sd | sF | sd || T
AE(76mm - 62.8g) 16712 /kg kg | 45000 | 491 |22,09%
f A5(78mm - 69.2g) 14712 /kg kg | 47,000 5% | 27965
;_: A E(79mm - 74.1g) 13712 /kg kg | 48,000 657 | 31,536
A E(77mm - 65.2g) 15712 /kg kg | 46,000 529 | 24,334
7Y 22 70em ("Rl 2300 | 600 | 1,380 | 600 | 1,380 | 600 | 1,380 | 600 | 1,380
A IR E L2.2xB2.2m ZH 1155000 | 16 | 2480 | 16 | 2480 16 | 2480 | 16 | 2480
AEZ(PVC AEh | L100xB28+H25 | 7 | 9500 &0 760 &0 760 80 60 | &0 60
1= 71 ZF | 10000 | 16 160 16 160 16 160 16 160
AFET-41 ] () kg 9820 | 344 | 9820 | 3544 | 9820 | 3544 | 9820 | 354
;] n9(12~349) An) o kg | 250 | 4300 | 1,075 | 4300 | 1,075 | 4300 | 1,075 | 4300 | 1,075
; Al mH4~84) AThA kg | 250 | 4700 | 1,175 | 4700 | 1,175 | 4700 | 1,175 | 4700 | 1,175
2| TA9~114) ATt kg | 980 600 | 348 | 600 | 348 600 | 348 | 600 | 348
:i Al H9~11€) FE8%ATAIL | kg | 4300 | 220 | 946 | 220 | 946 220 | 96 | 220 | 946
Hj s AHE 2& 21150000 | 4 600 4 600 4 600 4 600
15 9 3= PP & 40mn 21280000 2 560 2 560 2 260 2 560
A& PP @ 12mn 3k | 48000 4 192 4 192 4 192 4 192
2 2002 7500 60 450 60 450 60 450 60 450
AAB|(AA) s | 50,000 4 200 4 200 4 200 4 200
A 13870 13,870 13,870 13,870
TAS(EFY-AE L Agu) 8225 14,09% 17,666 10,464
A5E(FTY/25Y=100) 372 204 26.0 430
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> FAAH S A
> AR EA 666mT (200 ) > Ats717F 3 d
} 5 A7) % & o
ES Al 440,000 [0 Zzre wid 2 80,000m] x1,000¢) 3
3= B o Ad : 250007 xH 7100g = 2.5%x80,0009 kg
b 440,000 3 e .
o) « 393 md 2429 @ 280,000 %
=7 1] 120,400
G 129k 29 A e wid o 10%ke] = 320,000v]
_ZgLoln 96,000 °© ’ ?
sAT x 3009 (Z+4 1.5cm)
A} R T ] 13,000 |79, ThA W 130E | keg® 1009
—OF3E ] 1,200 | OTC: 40kgx10,000¢ x 3
AE} Z7H98 50070x10,0009
! 10200 | AT @S S007Hx10, ]
A 3-8 80070 x4,0009), & = 2000 ¢
=01 71 1] 18,000
2 | -REA[E | 14400 ol 79 A, &uk At 409 <3672
~7]E}el A v] 3,600 Az d 23] xo] =k 20% x 30,0009 x3d
o]
¢ = EA R 83,330
A7l F 32,400 ARG+ 90 x3671¥
™ o] 2 2k - = bE| 7 0 - A
g sago oI ERAT, WA S AGE AF 0= <5
( \A 1= : 62,000)
- Al A A vl 7,500 AR DA GH T 250089 <34
—3 520 25,200 AP 709 =x3670 4
~ A M F 7,200 At TAE, 71 L 209 <3670 <4
=2} - A H] 6,000 (ArsAARE S FEY] dFE T 2009HY <34
=777 | 54,000 A4 1]:180,000H 9 <109 x 3
Al 276,280
AF7} 2] 46,800 G A1 80k, & 507 x 3670€Y
A& o ) 136,384 A4 1] 180,000 9 +7 3] 276,280xd 8]10% <3
%= A 459,964
FAE (2FY-FHAH]) | 163,720
2ES (FAE/259) 37%
EAS (-4 | 19,964
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AEFY 25 B4
G S A
AR H A 666m° (200 H) > A7) 7 04 A RE wd
3 = T (2 9) A& 9
=S Al 280,000 |©ZF % A4k 80,000m x1,000¢
T o A3 AL 1 250001 %3 7#100g
o bREN— 280,000 e . o ano
o) = 25%x80,0009/kg (AE880%)
) &1 46,900
et e 36,000 120,000m] x 300 (Z+4 1.5cm)
AR T 10,500 1 thAlml 105% | kg 1009
-9l 400 OTC: 40kgx10,0004
- 7] B - 71 EAEL o] &
=91 7 H] 6,000
- 714 4,800 ol 9] A, &k A F 400k <1270
A
° -7 EFQl A H] 1,200 A d 23 xolzk 208 x 30,0004
p ! = OF 2 717 W) 27,960
O
° = 10,800 A 90w <1271
Ho] -dlx} 2k W = Jdygd A8 - @
A || - Lego | |PAOIEEAE M S dRT AR 30
= ’ 1@ ( AAS 129 62,0009)
- XA A H) 2,500 ARG WA GE T 250089 x1d
&l -3 57| 8,400 A 709 x127) 4
- AN 2= 2,400 Azt aAE, 7|ek D 209 <1270 L
-2} f-A] vl 2,000 AE2A R 5, 2n] dE o 2009 x1d
=7+ 712 n) 18,000 A2 H]:180,000 € +10d x 1
7l 98,360
2} 7} 2 2 1) 15,600 2 L80VHY oI A 509 x 1271
A2 H] 180,000 ¥ +7 931198 860xd #10%
Aol 2gge | 397 #110%
x1d
= A 142,346
Z2A2E (Z2F9-79n) 181,140
258 F25/2F9Y) 64.7%
=25 (25943 | 137,654
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[(A2gy 25 24)

b HFE] 1 ) B 2m3)A)

O O ©o
AldqtE 0 05 ha (10 &) D> AFE7IZE 3 9
3 = = (9 A E o
z=
N A 200000 | 30,0000 44 vl gd# 83.3g(120)2) /kg)
- B P 200,000 | 2,500kgx 80,0009/kg (Y& 75%)
=] & 1] 25,100
S Rk 12,000 40,0001 3001 (24 1.5¢m)
~AbE QW] 7,000 | v ThARE 70%E(2,500kg x 25kg) x 1009
~FE TG 600 |OTC:20kg x10,0009xd13]x31d
- 7] & 5500 | 159 AF 5074x10% > AF 11,0009
=90l AN 4,800
891 7m) -
| —EEQAw 3000 [A1A AwRe] Fx)l 207 %33 x50,000
o
~71 el 7] 1,800 |FAAH B AT 607 X3
Ao =gz 42,060
) 3 S y} .o j==2! ) — fge=n|
I s060 | 287 ki 129 <36709 = 36
| (=8 @A 850009)
- Al A A v 3,000 Al B WA dg et 1009 x 3
- ~F 52| 25200 | 9 70%Hel x367] 4
A M B o 7200 | Ask®, FARY, 71E BT 2409HL 3
— 2 uE§- A 1) 3600 | €83 107+ x 36704
~7] e} H]
F2A *Hl 1,5007 € (102 X157 )+ W -
=7+ 7} A} 7 e ’
A 73,460
27} 1w 2 v 46,800 | WA 80kl 017k 508 x36709
AR 15003 9+ Gl 73,4603 9 xd 2
Hadony ’ y
A 142,748
Ta5 (EFY-FIHD) 126,540
A25F (FA5/279) 63.3%
TS (25 -AAH]) 07,252
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(42

25 24

S|
S s ATFE A
AR - 2% (207 > AFS7IZE . 30d
I = T (d ) %z o
=
N A 240000 | 30, 000v] 414+ w1RAE 100g(107H 2 /kg)
OT] ) s 240,000 | 3,000kgx80,0009/kg (A T-E 75%)
r?XHE_H] 23,840
L 12,000 | 40,0007 x 3009 (Z+ 1.5cm)
A} &) 8,000 n| o thAlr} 80E(3,000kg x 25kg)x100¥
—OFE 9N 600 |OTC: 20kg x10,000¢ x {13 x 3
~ ] ® 3240 | 2Ewzro] 810 Ux2AEx 23]
0] 71 H] 9,270
—g-ol 7] -
-R Z21 AN 9,000 A+ 53] xF Ak 19 (50,0009 )x 36714
A
7l AN 270 |Aube] 3 13] xod X131 x30,0009 3
o [T 42,060
A °© FA o 51 uro 9] v =] 2]
,}]\_H_]l_"c_)r%]j] 3,060 Oo/il‘t}ﬂ/?j ZHHE‘VT 'é‘lo& 1——% X367HE
(1="9 dWAS 850009) = 36=9
AP T A e A 3000 | 9 1,000 A9 =34
—F 52 25200 | L 709 x 3671€
H] o s = 7200 |A3tE FA, 71 dH T 24079 =x3d
o IRt 3600 | €3I 1099 x 3671€
- 7] €} 74 vl
A A Ax2%: 5 x3d
=7} 73 2] 9,600 118,000 22+ 51 3
(24 x 24 x 22m x 107} = 1%)
7 84,770
W, 2 (AR E80RH, o] 2H50RH)
247} 2 ] 46,300 © ° =
x 3671¥Y
Al A w ]+ A odn 1102
. 20231 1298] 16,0003 9+ 3 1] 84,770xA10%
x 3d
= 7 161,800
Z2E (259-7490) 155,230
AEL (F2E/259) 64.6%
E2E (259 -A2H]) 78,200
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