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Abstract

Transportation of large quantity of oxygen-packed shrimp seed involves several complex problems. This paper deals with the cffect of four levels of packing
density (200, 300, 400 and 500 PLA), three levels of salinity (20, 25 and 30 ppt) and two levels of temperature ie., ambient (30 £1°) and lowered temperatures
{23 22 C) on the survival and duration of oxygen-packed seed (PL20) of the Indian white shrimp, Penaeus indicus during transportation. Specially designed
hard plastic transparent jars fitted with facilities for oxygen packing under uniform pressure (0.2 Kg/cm?) were used. The survival and duration increased
significantly at lowered lemperatures. Salinity of 20-25 ppt was found to give longer duration (except at 100% survival) and higher survival rate. With increase
in packing density, there was considerable reduction in the survival and uration, Significant differerce was noted in the duration of 120% survival, referred to
25 the safe durationof transport of the oxygen-packed seed, amongst the different packing densities, salinities and terp-ratures. The water quality parameters
viz, pH, dissolved oxygen, free carbon dioxide and ammonia-N were also studied initially and finally at 70% survival and the'r changes taking place in the

closed mileu, summarised.

Introduction

Transportation of shrimp post-larvae in see-through
plastic bags partially filled with brackish water and oxygen
(under pressure) is a common practice, well accepted by shrimp
hatchery operators and farmers alike. Nature of the packing
medium (water plus oxygen) and density of the seed packed is
often based on a matter of experience and rarely on concrete
scientific information. The congested mileu of the tightly closed,
oxygen - packed bags may cause moulting of some individuals
in transit. The moulted ones and any dead ones are likely to
disappear after a while as a result of being preyed by the active
shirims in the bags. Packing more numbers on gratis by the
b tchery cperators in order to please their customers may only
wor.an the situation. The unacz.ountable lose of innumerable
shrimp s2ed in transit cannot be treated lightly if one tzkes into
account the financial returns obiainable from their grow vut
culture. So far, only littlz is known about the optimum
requirements for iae transportation of the valuable shrimp seed.
Research work in this line includs that of Shigu :no (1975), De
and Subrahmanyam (1975), Mammen et al., (.978), Hamid and
Mardjono (1979). Alikunhi et al., (1980), Franklin et a!., (1582),
Krishnakumar and Pillai (1984), Tenederc and Villaluz(1985)
and Pillai ef al., (1992). More recently, transportation studies
on the post-larvae of Macrobrachium rosenbergii were also
carried out by Jayasree-Vadhyar et al. (1992). Nauplii of the
tiger shrimp, Per.aeus monodon had been traasported
experimentally under ox;gen packing by Muthuraman et al.
(1993).

There is paucity of information regarding the
interrelationship of various factors such as packing density of
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the shrimp seed, salinity of the packing :nedium, temperature
Curing transport anc other water quality parameters, all of which
may directly or indirectly govern the rate of survival of the
shrimp seed and duration of their transport. Hence, the present
study was taken up with the main aim of determining the effect
of packing density, salinity and temperature together with the
other water quality parameters on the survival and duration of
transport of the post-larvae of P. indicus under oxygen packing.

Materials and Methods

Hatchery-reared post-larvae of P. indicus (PL20) of
average weight 10 mg were used for the study. They were
initially maintained in 1 ton capacity aerated tank under ambient
temperature of 30 £ 1°% and were fed ad libitum using powdered
dried clam and minced prawn meat. Twenty four hours prior to
oxygen packing, the post-larvae were conditioned in the
following manner. They were counted and divided into three
lots of 800 each and were acclimatised to salinities of 20, 25
and 30 ppt in separate tanks. Feeding was not carried out in
these tanks. Half the number of post-larvae from each tank was
then separated into two lots. Pre-cooled isosaline water was
slowly added io one of these lots, until the water temperature
was lowered to 23+ 2° and the other lot was kept at ambient
temperature of 30+ 1°. Transparent hard plastic jars of 600 ml
capacity were used for oxygen packing. The screw type lid of
each jar was fitted with a one-way valve fcr regulating the flow
of oxygen as well as for facilitating the reading of oxygen
pressure on a pressure gauge. A Bourdon type pressure gauge
with a precision of 0.02Kg/cm? fitted with a pressure resistant
hose, regulating knob and pressing nipple served to fill in oxygen
from an oxygen cylinder. This facilitated confirmation of



‘saumrada) pue saniuifes ‘sanisuap Suryorg Juarayip 1o seane|
- 1504 sna1pulg payded - uaBAxQ jo [PAIAINS %001 -0L Jo uonean( °| "8

2z Fozsmmadey [l
2.1 For ssnpadem 1 T
[RAAING 0L - 7S
[RAAING %08 - €S
[RAJAIBG 3406 - 2§

[RARInG %001 - IS

sepsuep Bupjorg

(y) vonmng

(W) vonming

{v) uopmmg

“seimpesediwe]
pue sepjujies ‘sepsuep DupoRg Jusis|p I¥ eRAIR] - 1804
1 'd PoY 0 JO [RAJAINS %001 0L JO UopRINg

(7861 “Iv 12 uaredieeds)
UOT)212X2 IPIXOIP UOQIEd pue Bluoliwe se [jom se (0861 “Ip
12 doysig) uondwnsuos ua8Axo (0861 v 12 WYUNYI[Y ‘6L61T
‘ouofpieq pue pnueH G/ 61 ‘ouandiysg) Aouapual onsijeqiuued
Jray) st Jaydiy ‘asmeredwa ay) Jaydiy -uoneisodsues)
Suunp pass dwiys Jo [BAIAINS 2] SSUIULISIP YoIym 10)oe)
weuodut ue s1oimereduwa], ‘uoONBIND 1EY) JOJ [EATAINS SLUIES 3
Uim pauodsuen aq pinoa 1114 00z Ajuo axmesadwa) Jusique je
SBAIAYM ‘Ug JOJ [BAIAINS 9400] Ulim pariodsuen 2q pinod [1d
00¢ ‘2amesadwo) patomo] 1y *(50'0>d) Apuesyiudis wodsuen
Jo uoneunp ajes ayl paseasoul ‘axmeradway jo Sutiomo]
"soamesadwia) patamo] pue Judiquue e (g0 0>d) ueoytudis
sem 1iodsuen jo uoneinp ajes oY) uo Ansuap Suryoed jo
1999 YL "YS L'y 01 & PUB UGL'9 01 6T°9 246 01 6T'8 "YS'TH 01 2T
w0y paduel ainjesadwa) pasamoy 1e uoneinp ajes Suipuodsariod
ay ], ‘Ajeanoadsar ‘ammeradwa) Juaiquie 1B Yg | 01¢°1 SYS'ZOI T
Yg 01 7'¢ ‘Ys'g 0) g woyy Surduel uoneInp e I0j PAAIISqO 3q
PINod [eA1AINS %001 ‘I/Td 00S PUE Q0¥ ‘00€ ‘00T JO sanisusp
Furyjoed 1y “uodsuen jo uonenp ay) yim diysuone[as as1oAul
pasmoys Airsuap unyoed | ‘S14 ul umoys a1e seale]-isod payoed
-uaFAx0 31 JO [BAIAINS 95/ O) umop Lodsuern jouonelnp ajes se
0) PaLIaJal [BAIAINS 0500 JO UOLIBIND D) JO S[ILI9P YT,

“wsijeqiuues o) anp jou sem [/1d 00€

[4%4

pue 00z 1e uoneuodsuen jo pouad 121e] oY) SPIEMO] PIAIISGO
Aeuow ay) “19AaMoH “Bipauwl paxyoed oy Jo uonnjjod proae
0} ‘suop 10u sem Suipaaj Apms yuesaid oy uy “podsuen Suunp
WSI[BQILUED PIOAE 0 Way) A DPOPURLLLIOIAS SBM SWISIHESIO Pooy
aA1] Jo uontppy “(0861) 1212 Wuniy £qyStem Lpoq et jo
9,(S 1 Se yonui Se WNsuod o] paiodal a1om Joute)uods podsuer)
Ul 9BAIR[-]SOJ ‘WSI[EqIUUED O] PINQLINE U33q Sey Ajfjenow
Jo osned Jofew ay[, (Z661) '[B 12 TeAypep -oaiselef pue (5861)
ZN[R]IA PUB 019paua] (7861 ) ‘72 12 uIpjuel] ‘(6L61) ouolpreiy
pue prweH ‘(8L61) “7v 12 uowwey (SL61) welurwyeiqng
pue ag Aq payodas st Ajsusp Jupjoed ur aseaiou|
yiam odsuen Jo uoneinp paxyy e 10j [ealains afejuaosad
u1 9523199p YL I/ 1d 00S 01 00T WOI] pasealour sem ANsuap
Sunyjoed ay1 uoym 940 01 %06 UI0I) PIONPII SEM YT | 18 [BAIAINS
o8ejuaoiad aanenwnd ayy (§0'0>d) JurdluBis sem [ealalns
a3ejusorad aanenuins uo Ansusp Sunjoed Jo 193433 Y],

uoISSTIASI(] PUE S)[NsaY

‘Anuifes
Furpeal Joj JajawoloeIjaI-0ules B pue ainjeradwa) Suipeas jof
pasn sem 20] '( Jo uoisidaid e Surary Jojauounay) qing Anassw
V '(ZL61 ‘suosieg pue puepdLIS) (POYIRW JMIBWONUI0J)
Hd pue (poyow swawoloydonsads uojysedAy-ousyg) N
-BIUOLIWE ‘(POYIAW UOHENT] OLIAWIEY[Y) SPIXOIP UOQIed 931§
‘(poyrout sIauLM) uaZAx0 paajossIp a1om pasKjeue sisowered
fujenb 1atem ay] 'sjaas] nay) ur safueys Iy suluLdlep
01 sisAjeue Kyfenb 1ojem Joj pa109(0o atom wnipaw Juryoed
jo sajdwes ‘pauado usy) 21om siel 9y, ‘pauindo0 [BAlAINS
050L [NUN S[eAINUI A[INOY OM] 1B PaJUnod Sem SIOAIAINS JO
Jaquinu ay) ‘1oyjealoy I, “suonealasqo Alinoy Sunyew £q papiodal
sem paas payoed-uadAxo ay) Jo Aljeriouws [BNIU JO W],

- Ajjeniur sojdes Jorem
Funo9)]09 Joj ‘uadAxo Buljjy Joyye A[@eipawwi pauado asom
poas dunys noyiim 1nqg ‘sainjetadwia) pa1amo] pue Judlquie
18 LWwoy3YZ'Q 18 uaS4Ax0 Yim pue sanluijes 9yl Jo yoea Joj
J9)EM W QT YN P3[[ 213M YoIym SIe[ "suonipuod podsuen
ajejnuus §s9] 1o aIowr 0} uayeys Ajjeoipoured a1om sief ayp,
‘uaBAxo Yim J1e Jo yuawase]dsip a1adwos s1nsud 0 sauy G-¢
paieadai sem siy] oajea oy Juissaxd £q paseajas Ajorapdwios .
sem 11 ‘Kjpemur uadAxo Surjy s91ye ‘siy 199))2 of, ‘uadixo
yum ‘el ay) opisui Juasaid Ajrentut Jie oy aoejdsip o) uayes sem
areo‘uadAxo u[1y ajrym o3y 770 Jo 2inssaid uLiojiun sopun
JaputjAs uadAxo ay) wouy uadAxo yiim pajjLy pue £ ny3n pasopo
a1om siel 2 “1ajsuen a4 Joye A[1eIpaWiW] JJEM PI[00I-201
Suurejuoo sydnon ur woy Suroe(d Aq sumeradwa) pasamol e
PAIaSqO 210m Yolym Sief asoy) ul pa[[) sem I9em P[00I
“197em [W Q1 yim sief [ejuswizadxa oY) OJul PaLIdjsuen) pue
paiunod a1am Aay [, "9,z F €7 Jo 2injesadwal paiamo| 1e pue 50|
0€ jo aameraduwa) Jusiquie Je idd g pue §Z Qg JO seniuljes
URI2JJIp 2243 18 Yora 1/ Td 00§ PUB 00 ‘00€E ‘00T JO san1suap
Sunyoed juarayytp 1noj 1e payoed arom paes diufays ayy,

(661 "I 12 1eAypeA-23Iseke)
siel euswuadxs oY) uylim 21nssaid uaBAxo jeniur uuojiun



The different salinity levels were found to have
significant effect (P<0.05) on cumulative percentage survival
and on safe duration. However, critical difference analysis of
means showed that the salinities of 20 and 25 ppt formed the
same homogenous group in the majority of percentage survival
rates. So a salinity range of 20-25ppt apparently yiclds better
survival rates in P. indicus seed transportation. The salinity-
temperature interaction was also found to influence the survival
of the shrimp seed during transportation. In general, the
temperature seemed to affect the percentage of survival more
than salinity. The salinity-temperature interaction effect was
significant at lowered temperature. Towards the later period of
transportation, cannibalism was not observed. The apparent
cause of mortality in the final stages may be due to deteriorating
water quality. The interaction of salinity and packing density
influenced the survival of the shrimp seed significantly. The
critical difference analysis revealed that packing density
apparently affected the survival more than salinity during the
carlier period of transportation. The interaction effect of these
factors was significant towards the later period. The direct
relationship between cannibalism and packing density has more
influence on the survival soon after packing, than the interaction
effect of salinity and packing density. During the later period
the post-larvae were quite stressed, reducing their cannibalistic
behaviour. The interaction of temperature and packing density
was also significant. At the lowered temperature 500 PL/I could
be transported for 12h against 300 PL/Lat the ambient
temperature with 80% survival. By lowering of temperature,
the number of post-larvae per unit volume of water could be
increased as it enhances the survival by decreasing cannibalism,
moulting and metabolic rate. At normal temperature when

shrimps are crowded without food they tend to become more
cannibalistic (Alikunhi et al., 1980).

The details of the water quality parameters are
summarised in Table 1. The initial dissolved oxygen in the
oxygen-packed jars was 29.9 - 31 ppm at the ambient
temperature and 33.1ppm at the lowered temperature. The final
dissolved oxygen level in the jars was well above the lethal
limits even at the highest packing density of 500 PL/I at 70%
survival ie.,15ppm at the ambient temperature. The lowered
temperature ensured a higher initial and final oxygen levels in
the jars than the ambient temperature. Ammonia-N levels
increased with increase in packing densities from 200 to 400
PL/I. At 500 PL/1, due to shori duration of 70% survival, the
ammonia-N levels were very low at the end. The highest
ammonia-N levels of 60.38ppm was recorded at 400 PL/I at
the end of 19 h. In the higher salinities, the levels of ammonia-
N were generally higher. The reduction of temperature from
30+ 1% to 23 + 2°c lowered the accumulation of ammonia-N
levels by 1.2 - 17.11 times. Increase in carbon-dioxide levels in
the jars showed direct positive relationship with packing density
at the ambient temperature. The initial carbon-dioxide values
were nil, whereas the final values reached as high as 86 ppm at
the highest packing density of 500 PL/L In the lower packing
densities of 200 and 300 PL/I, the increase in carbon-dioxide
was only slightly higher than that at lowered temperatures
whereas, there was remarkable difference in carbon-dioxide
production with change in temperature in higher packing
densities of 400 and 500 PL/IL. Inspite of high carbon-dioxide
values, the pH was not below 7. As long as the accumulation of
carbon dioxide does not bring down the pH of the water to the

Table 1. Decrease in oxygen levels and increase in ammonia-N & free carbon dioxide levels in oxygen-packed jars with P.indicus post-larvae under different
levels of salinities, packing densitics and temperatuers at 70% survival.

Salinity Packing density Temperature Oxygen Ammonia-N Free carbon-
(ppt) (PL/T) 0 (ppm) (ppm) diaoxide (ppm)
20 200 301 9.38 22.16 53.224
23£2 8.27 4.57 4928
300 301 13.25 2696 59.13
2312 1.6 9.4]1 55.19
400 30«1 1.8 45.04 7293
23£2 8.6 12.13 59.13
500 301 14.4 34.28 85.73
2312 11.03 27.16 78.84
25 200 30+1 69 16.08 49.28
232 4.09 4.57 4928
300 30x1 1118 50.16 59.13
23+2 94 941 53.22
400 30+ 126 60.38 7490
23+2 95 19.9 68.99
500 30+1 132 50.67 83.77
23+2 129 296 39.42
30 200 30+1 59 13.36 55.19
2322 31 2.96 49.28
300 30«1 85 46.79 68.99
2312 94 9.416 59.13
400 30! 11.85 60.38 76.87
2322 103 14.25 59.13
500 30+1 14.18 56.43 82.79
2312 8.55 6.19 39.42
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acidic side, mortality due to its accumulation may not take place.
Further, the high levels of dissolved oxygen help in reducing
the harmful effects of carbon dioxide accumulation to some
level.
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