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Table 1. Comparison of body weight and survival rate of each group.

A C D
Body weight (g) 7.4 7.4 7.7 ’ 7.7
Survival rate (%) 89.0 96.9 97.7 97.7

A: control ; B: zeolite 1.33 ppm/day; C: zeolite 2.67 ppm/day; D: zeolite 4.00 ppm/day.
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Fig. 1. Regression curves of growth in L. vannamei of each group. The values and

regression curves were described in the manuscript.
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Table 2. Comparison of water quality of each group.

A C D
Ammonia-N (ppm)  0.96 £ 0.31 091+0.24 0.79+0.20 0.71 £0.15
Nitrite-N (ppm) 4.61 £0.98 4.55+0.97 3.88£0.84 3.42+0.80
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Fig. 2. Growth rate of L. vannamei of each group
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Fig. 3. Regression curves of turbidity of shrimp ponds containing different volume of

zeolite. The values and regression curves were described in the manuscript.
A:y=13.22¢""; B: y=13.62¢"'*; C: y=15.61e*'*; D: y=24.81e"'*.

RBE HATBREER  AXEER
I KRR - BB GRERI
S INTTEEE (Fig. 3) > SABRAE AT AEEE
BRI B LAY R DS - R
SERE R ERETEGTIR TR
HOBRARIRERL - IR R U T EL A
YT » B HR A L E D
Bt

S ,
A AT - A BT
911 = LA LA B B IR AL
HIRR RITH » BT SRR SREAI R,
REERARS 10 IR - B
(198 )55 » K2 M (rurbidity R FHT A
IR SRE R - AR - PYRR

WU B ERYE ~ RIRETILUR
HiAEMEF UEI B NETE
i [HE - A BRI s A R SRES 2L
—W A B HERR > KB
EHA T EHRERA R
BhRER  BIRE AR FE
R E B K EATEERS [ - Lin
et al. (1992)8HIEEE 50-75 ntu HEERY
eSS AR SRR > TG EE
B R 2 ST 0 BB ERRERENRE
SRR  ASBAE 14- 45ntu [
T FlaoaeaE > B hEeER
BEH - FEEN - BEEERRA
TEERE -
stFriR R AR ERNRRE IR
BERTRAK IR A REEHE » K



IRRUKR E#RE S SEBRYEMT K
FRrEErg A #5887 (organic particles)(Moss
and Pruder, 1995) - f& R E B E T
R R RRRITIEE(Moss, 1995) » HAE
& H /YA 1%k (organic  carbon)ig &
6.98 mg/l #7kE9#FLL 0.38 mg/l #hsk
B 1 F B¢ = 1R 3 (Moss and  Pruder,
1995) » Rt IRE L EE RRIF RN Y

RAVENEE - EFEFrErIERERE R
R RO AR RA M I LA — 2 PRET 89 4
5

DA F R R B D O B 2
% —FHARER 6 A5~
5 5820 4% —EAS 1746 AF - 8
PAEMETRR 2450 TE - BIRAMIHIATIL
T - EIEEAE AR -

SE R

AR5 - GEIE (1998) =PIRIRAIELER
Fe()-FEHM SRR - BEEKE
REBFTE R FTARERS » 2: 41-50 -

EEE (19]) BahEEBREE TEHN
VEFD - FEMBEAEE » 221:2-8 o

EFEE (1993) gRHARIR R BB XN
U HARMTERHEERRENEZE
ZHFRQ2) - WERHEBOIHERERR
s - FEFEREGESE 0 22
229-235 -

Bz (1981) AKESHT- SRk A& -

PRANIE - BER - TEIR (2002) FaknH
KB B ZBER - 1BKEEE
SERTE R B TR R AR 0 14
E o

BoLTE (1985) M /KBEEH - BEE KA
2R BRI 330A- A5 180 1-37.

23748 (2001) VPEEUR M BT - 1F ¢ AKEE
BIEIRER - BRE/KEREMN &

FZ - pp. 147-172 -

FEEE (1989) /K7 BEYEF M —a% i K 38
e KERRE 295 -

Lin, H. P, G. Charmantier, P. Thuet, J.P.
Trilles (1992) Effects of tubidity on
survival, osmoregulation and gill Na™-
K" ATPase in juvenile shrimp Penaeus
japonicus. Mar. Ecol. Prog. Ser., 90:
31-37.

Moss, S. M. (19995)

growth-enhancing particles in a plastic

Production of

-lined shrimp pond. Aquaculture, 132:
253-260.

Moss, S. M. and G D. Pruder (1995)
Characterization of organic particles
associated with rapid growth in juvenile
white shrimp, Penaeus vannamei. J. Exp.
Mar. Biol. Ecol., 187: 175-191.

Ponce-Palafox, J., C. A. Martinez-Palacios, L.
G. Ross (1997). The effects of salinity
and temperature on the growth and
survival rates of juvenile white shrimp,
Penaeus vannamei, Boone, 1931.
Aquaculture, 157: 107-115.

Vaughan, D. E. W. (1976) Properties of
natural zeolites. In An International
Conference on  the  Occurrence,

Properties, and Utilization of Natural

Zeolites, Tucson, Arizona, June 1976.

Natural zeolites-occurrence, properties

and use (L. B. Sand and F. A. Mumpton,

eds.). Pergamon Press Ltd., Headington

Hill Hall, Oxford OX3 0BW, England,

pp. 31-44.



18

MARICULT. RES,, 2(1): 13-18, 2004

Zeolited diets’ effect on the growth and survival of Litopenaeus vannamei
Ching-Shan Chiu and Min-Nan Lin

Abstract

To investigate how zeolited pond water effected on the growth and survival of
Litopenaeus vannamei, the experiment was processed in the greenhouse with 8 FRP
tanks. Each tank was 1 m? and with 0.75 m water depth. The 3 g young shrimp for
experiment were reared in these tanks (each tank 64 pcs), and divided into 4 duplicate
groups. The tanks water was controlled in normal temperature and 25 ppt salinity. These
groups were fed twice a day, with 0, 1.33, 2.67 and 4 ppm zeolited diets, separately. In
the experiment duration, 15 shrimp were random sampled for weighing every 15 days.
On the 62th day, it was found at harvest that each group not obviously differed in
shrimp body weight. As to the survival rate, all groups were above 96% but the contol.
However, the value determination of ammonium-N and nitrite-N showed that zeolite
made the water quality better, though it caused water turbid. The turbidity was merely
45 ntu, when 4 ppm zeolite had been added into shrimp diets 64 days in succession. It

was harmless for shrimp.
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