FREHEE - EEE » TERE > TEE
EEE/KESEAT S8 o
(1998 46 6 J 25 F#Z)

vrne/
¥ TRRI

TAIWAN

HEHERNEZEARBHARZHR

Hm R

BREMREEEIINE  DETEEZERMUEAMBHBE  NEA 40m* ZA B
T EhE o A OB IR 0 B MRS - BETIIME 2.0 g Bl BE 100 B/AET;
AR BT 4,000 B/MRREE . HEBIEM o8B 7 A7 HE 9 R 4 Hib» & 4 R
BIE - ASREET - (FRABEMEN B W ERTEHAMI S R RS SRR B M YME IR
M P ERE LU - T RS ABRS - BB ERRETFREC  MEHtE
WEATGABGRT T L ERMER - B MIEHEERME 64%  (BINHRZ 95% - 8% B
MIMER IR > H FCR (B 2.86 0 FERHRZ 2.40 - SERRERENEF - B HIAZIR
15 29.6%> (KA Atz 31.7% BT EBRAEESR B IR 0.47 kg/m* JMER ¥ 2 0.75
kg/m? o B #hLINEETERZE 150 kg HOE#EEY) - DO 749 8.0 ppm » EfY > At pH fEZF
8.26 H AW B-B R EETEES-F5 0.94 ppm K 0.36 ppm B A #i - SEREE B iy
FHSTE 20 - 25 cm BOHOK 0 T A IR AR 100 cm WRIERE - INRAVIBA & & BT
¥ MHEN A WAEREERES EERNEERS  HEMEUESERNBRERRRT
FRg2Is o HROFER - ‘

BI@E: DO PH HMAESR  EEER G - 5%

1993 <
ey R"‘O(b

FEEFASRHETHTIEIMEE 1.88 ppm HE
BRIGEEE MRS ARG IR - BAEE
EE 1.25 kg/m’» BN 1.25 AME/AME - DI—EATE
5% %§@§%§%%5@§%375@@&@/
o

ERT > AR5 DR A E S LS 0.1-0.2 pm
MRS ST E RIS EEE I Qe HRE
TR MR AR - EAENE T E A
B YIERIE S HE TS EoKE - AT ERRLMR
FRtEIRS - (BAREZNH AR FIL R -
BT M ESINE  DRTEE 2 ERHBHEER
M AR O 40 T HARKBHESTIRE
HER - BEREART > B 1997 &£ 7 B 7 HERE 9
H4 Hik -

MAERTT A

MEERER, @FIE, ERE, TERIRE (1998) HEHEANSAEE
WRZHATE. KERTE, 6(1): 43-53.

—H M

REZHRAZENAHEEREN 3 com RENTH
HIHIE 30 BOMBE  RHENTERER
2.02g-

s SRR A
1. StEs - FIFBZE A~ B ZOREA/NGS 40

m’' kiR - A HLE B - B SR - 2. %
48 A W ERFEER AN EEARSEMBME
HEASSEE (Fig. 1) MEEBMETENERE  ME
B R RSB SR TRA R ER A
o ; B kK B A S LS R AR 0.1-0.2 pm
MRFIELEN (5 cc A& 32,000 RIE(ES) EE
YA (Fig. 2) - 3. Bk —igEAk - BEEE
B 35 ppt fR&—EHAFE R 20-25 ppt » /KEEHERF 80
om EITHER - 4. BB 100 B/FHAR AB



44 MEIE » SEIH - EERE > TEIR
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Fig. 1. Showing a micro-bubbles oxygen supplier (A), using a oxygen producer to supply
oxygen directly to pond B by a micro-bubble pump which was installed in the center of the
pond. The micro-bubbles oxygen supplier is also a dirty-particle-cleaner to float the dirty
particles on water (B, arrow) by bubbles attached, then the dirty can be cleaned by over flow
or with a fine mesh net.
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Fig. 2.

Showing a circulating oxygen-water mixing tank. Oxygen was supplied indirectly to

pond A by means of mixing oxygen and water in a tank (A) first then pumped the treated water
into the pond. The arrow indicating the electromagnetic switch to control oxygen supply from

the oxygen tank (B).
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Table 1.  Comparing the water quality of pond A and B with different
oxygen supply equipment. pond A (control pond), through a oxygen-water
mixer which oxygen was supplied with command oxygen tanks; pond B,

through a micro-bubbles supplier which oxygen was supplied with
oxygen producing machine of medical type. MeanzSE (min. - Max.).

1997.7.7-1997.9.4

A* B**
pH 8.07+0.13 8.26:+0.07
(6.89-9.00) (7.82-8 .90)
DO (ppm) 5.77+0.27 8.04+0.74
(3.60-8.40) (2.20-14.60)
Temp.(C) 30.19+0.16 30.4910.25
(28.2-31.5) (28.9-32.4)
Salinity (ppt) 23.66+0.65 23.86+0.55
(18 -26) (20 - 27)
Ammonia-N (ppm) 0.32£0.08 0.9410.16
(0.05-0.71) (0.49-1.74)
Nitrite-N (ppm) 0.210.05 0.3620.07
(0.04-0.44) (0.05-0.64)

a pure

Body weight(g)

* A
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- = =RE®
— Mt B)

10 20 30 40 50 60 70

Time elapsed (day)

Fig. 3.

Comparing the growth trend of shrimp of pond A and B. A, pond A; B, pond B.
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Comparing growth in body weight in every 15 days interval. A, pond A; B, pond B.
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Table 2. Comparing the production, survival rate and FCR of pond A and B.
Total Survival Total diet supplied
harvesting rate
(kg) (%) kg)
Pond A ‘ 30.0 94.94 72
Pond B 18.9 63.50 54

Table 3. Sizes of shrimp on the terminal day, MeanSE

(max. - min.).

A* B**

Body weight (g) v
Total 7.44x0.17 7.5920.17
(3.87-15.34) (1.40-14.45)
| 9.75x0.21 10.30+0.19
(8.45-15.34) (8.49-14.45)

Il 7.01x0.08 6.88+0.10
(5.46-8.44) (5.46-8.43)

i 4.96+0.09 4.38x0.17
(3.87-5.43) (1.40-5.41)

Body length (cm)

Total 2.31+0.20 2.29+0.02
(1.65-3.51) (1.38-2.91)
2.70+0.04 2.56x0.02
(2.39-3.51) (2.41-2.97)

Il 2.27+0.02 2.24+0.01
(2.14-2.67) (2.03-2.41)

i 1.84+0.05 1.98+0.03
(1.65-2.11) (1.38-2.19)
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Fig. 5.
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Body hue of shrimp cultured in pond A {photo A) turned to be blackish instead of
normal blue-yellowish as in pond B (photo B). The antenna of shrimp cultured in pond A
were also abnormal shorten.
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Fig. 6. Comparing the percentage of large (I), medium (Il), and small size (lil} of shrimp.

Table 4. Comparing the stocking density (SD), survival rate (éR), DO and FCR of penaeid

shrimps’ indoor culture.

Species SD SR DO FCR References
(pcs/m®) (%) (ppm)
P. chinensis 500 66 6.27+0.26 2.60 Lin et a.l 1996
(3.4-9.0)
P. monodon 500 71 6.70+0.22 2.90 Lin et al. 1996
(4.8-9.0)
P. monodon 64 98.33 5.85+0.08 3.02 Lin et al. 1996
(3.88-6.99)
P. monodon 64 95.99 3.97+0.19 3.25 Lin et al. 1996
(1.7-7.1)
P. monodon 21.4 94.3 6.9+1.7 Liang et al. 1996 &1998
19.0 99.8 7.5+1.9
429 99.0 7.0£1.5
38.0 92.1 7.3£1.8
64.3 97.5 6.9%1.5
57.1 94.7 7.3%7.1
2.50
P. monodon 40 2.19-2.49 Tzeng. 1996
80 2.07-2.26
160 2.71-5.60
72-100 3.6-6.1
25 45.10 7.44+0.08 2.16 Lin et al. 1998 (over-wintering test)
40 26.43 13.04+0.41 2.65 Lin et al. 1998 (over-wintering test)
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Comparison of the Effect of Circulating Oxygen-water Mixing Tank and
Micro-bubbles Oxygen Supplier for Indoor Culture of Penaeus monodon

Abstract

This study aimed to compare the effect between two different oxygen supply installations, circulating
oxygen-water mixing tank and micro-bubbles oxygen supplier for indoor culture, the former supplied oxygen
indirectly to pond A by means of mixing oxygen and water in a tank first then pumped the treated water into the
pond, the latter using a oxygen producer to supply oxygen directly to pond B by a micro-bubble pump which
was installed in the water and in the center area of pond. Pond A & B, 40 m? in size respectively, were kept 80
cm of water depth with a stocking density of 100 pcs/ m?, i.e. 4,000 pcs/pond, the observation period was from
July 7 to September 4 in 1997. The results are summarized as follows:

1. In the observation period, the water of pond B was kept in green with a stable transparency ranging from
20 ¢cm to 25 cm, the bottom of pond A could be seen with a transparency higher than water depth of 80 cm.
Except water transparency , DO, pH, ammonia-N, and nitrite-N of Pond B was higher than those of Pond A.

2. FCR of pond A and B were 2.40 and 2.86 respectively.

3. The unit production of pond A was 0.47 kg/m?* which was higher than that of pond B.

4. The shell color of the entire shrimp of pond B harvested turned to. be in black instead of normal
blue-yellowish color and the antenna flagellum was also abnormally short. We recognized that the abnormal
phenomenon mentioned above was impacted by high transparency companion with dirty pond bottom.

5. In spite of survival rate, the growth trend of pond A and B were almost the same. The relationship between
body weight (Y) in g and time elapsed (A and B) in day was Y = 0.0849 A+1.822, R* =0.9565 for shrimp of pond
A, and was Y=0.0921B+1.57, R* =0.959 for pond B.

6. Survival rate of pond A and pond B were 95% and 64% respectively. The lower survival rate obtained in
Pond B was caused by a good quantity of larva shrimp were sucked by the micro-bubble pump in the earlier
days of stocking. In the other hand, too high DO sometimes as high as 10-14 ppm may caused stress or

"gas-bubble" disease especial for larva shrimp in the earlier period of stocking was also discussed in this paper.

Key words: DO, pH, Stocking density, Survival rate, Shell color, Antenna flagellum
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