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Ovarian Maturity and Spawning. >

Ze of gravid females and higher frequency

r;ty 1n3the groups of large female prawns in
5 _-J.

'ptbér’reports. 8akchai Chotikun et al.

(1987) and Anand Tunsitapanich et Lj? (1989) reported that the optimal

E’pond-rﬁhréd prawns should be at least

V- i

A

the w11d JZEImonodon attained full maturity

J|l = i

and spawning at 10 months 7__toh '%ﬁ&l) The prawn sizes of these

size for maturation

eighteenth-month-old.

reports would be } 100 g and thls size was Ja531gned as the large

prawns for the pveégnt study. Primavera (1913# reported that five-
month-old P. monod&n could mature and spawn after ablation but
generated poor{quality darvaes | This~indicated, «the=need for older and

larger females, which might be more receptive to induced maturation.

“As tegards the effect of, broodstock sources, the present study
found that pond-reared and shallow water wild-caught broodstocks
performed comparable maturation. This finding is in accordance with

the report of Bung-orn Srimukda (1987).

The higher percentage of gravid females and higher frequency
of stage IV ovarian maturity in the groups of praﬁns fed with fresh

natural diets and the combined diets in Experiment 2 compared to the
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group of large prawns in Experiment 1 might be due to a better quality
of fresh natural diets used in Experiment 2. Horse mussel was seemed
to be an acceptable fresh natural diet for reproduction performance of
P, monodon in Thailand (Bung-orn Srimuka, 1987) and cow livers which
was rich in cthesterol were used for feeding the prawns in Experiment
2. Whereas, squid, ridge venus ¢lam, oyster and sand worm were used
as fresh natural diets in Experimeﬁfffit Another reason that the
prawns of Experiment 2 performed better ovarian maturity was that

these prawn had no diseasé problem while the prawns in Experiment 1

- ’ \
= # \

had the Fusarium prcw: \

The longer A(e?sed tlme between eye-stalk ablation and the

?

first stage IV ovarlgﬁ maturlty coqpared to the elapsed time . between
two consecutive stage,ﬁV ovarlan maiyrltles might be due to the fact

ol

that the eye-stalk ablated. female praﬂhﬁ'requ1red a period of time for

biochemical and phy31olgg1eq1 chagquto mature after eye-stalk

-

ol

ablation. =

Ll..

- S
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The shorter elapsed time between two consecutive stage IV
ovarian maturities in Experiment 2 compared with Experiment 1 might be
due to a better quality'of fresh natural diets 'as already discussed.
In addition, the longer elapsed time .between. two consecutive stage IV

ovarian maturities in Experiment ‘1" might be due to lower temperatures.

The present study indicated that broodstock sources and sizes:
did not play an important role on the latency period between eye-stalk
ablation and ‘the first stage IV ovarian maturity and the elapse time

between two consecutive stage IV ovarian maturities. However, it

should be noted that .wild-caught prawns used in this study were
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captured from shallow waters, especially in the river estuary. This
finding is in accordance with others. Niwes Ruangpanit et al., (1985)
reported that shallow water wilds took 20-30 days to mature and spawn
after the eye-stalk ablation. For pond-reared prawns, AQUACOP (1983)
found that pond-reared prawns took an average of 2-3 weeks to Spawn

after the eye-stalk ablation. 7
f lh’/ y

The results on 'spawning of tﬁ§=%xperimental prawns followed
-
the same pattern as qvarian ma;urity results. The average elapsed

time between eye-stalk latlon nd the [irst spawning of Experiment

1 (17 days) was than that of Poernomo and Hamami (1983) who
reported the avera)V//ﬁga daya. _Ihe average of elapsed time between
/

two consecutive spawnin s,of Ekpeﬂlment 1 (9 days) was also shorter

than Poernomo and Ha my* whb repo;ted the average of 16 days.

FYPEY

i,

|5
||"'4._L
|

.
ko by

ettt -

Egg Quantity and Quality. - 7

T

J
Stat1st10aliy the average number of eggs per spawning of the

large prawn groupshﬁnd the small prawn groups in Experiment 1 were
similar. Because| of ‘this, the greater ‘number OJf) eggs spawned per
female of the large prawn groups might be due to the higher frequency

of spawping whenicompared with the Small prawn groups:

In the same manner, the greater number of eggs spawned per
female of the prawns fed with fresh natural diets and the p}awns fed

with combined diets in Experiment 2 might be due to the same reason.
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The lower number of egg spawned per female in Experiment 1
when compared with Experiment 2 might be due to higher quality of

fresh natural diets used in Experiment 2.

The average number of eggs spawned per female of the prawns
fed with fresh natural diets (1,002,300 eggs) and the prawns fed with
combined diets (848,478 eggs) in E§per1ment 2 were considered high
when compared with those reported by'ff, nomo and Hamami (1983) which

-
obtained 215,700 eggs spawned per females,
- u

f,f“ ’ |
The overall p cgﬂt_fertﬂgity obtained during this study was
relatively low (35.2 Expérlmght 1 and 10.9% in Experiment 2)
compared to that repor eq by 3QUACOP (1983) who obtained 60%

-‘
k/ablated pond—reared P. monodon. Marked

fertility from eye<st:

er IILLY appeahed at 22 days and 12 days after

ablation of pond-reared and_w1ld<céught prawns in Experiment 1,

decreases of percent

o ] =

respectively. Thls followed the s%me patterq as reported by Beard

and Wickins (1982)J where ablated P. monodon p:hﬂuced fertilized eggs

only during a short perlod after the eye-stalk ablation.

The dbséacelof fe¥tilizatiom, was Possibly “due to the lack of
mating (Primavera et al., 1979). Leung-Trujello and Lawrence (1985)
suggested "that| lews mating, of P. wvannamei |might had “been due to the
widely fluctuating environmental conditions. The water temperature of
Experiment 1 was lower than the optimal range as reported by Chwang et
al. (1986). The water temperature of Experiment 1 fluctuatéd in the

range of 24.3°C - 29.9°.

Mating of prawns depends on overall health and sexual

maturity. Chamberlain and Gervais (1984) reported that the low
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incidence of successful mating of P. stylirostris was due to a swollen
vas deferens condition observed in the male prawn. Lin and Ting
(1985) also reported that low frequency of mating of P. monodon was

due to diseased males or their short supply in captivity.

in was observed in the thelycum and

Noticeable amount of m lr
ovaries of some females m B(} / This might be related to a
disease problem. Melﬁ;on 3ccuﬁer prawns were contaminated

with crude extrace{ .duc g (L“?@pan and Darunee Sae-ui,

1985; Liu, 1989).

The lack z‘ tion m gt ».,also‘ due to sperm quality.
¢ (,;_;3

rg‘agéa g%ﬂly du\mg week 4 coupled with an
gfﬁ*morglc 11y abnormal sperm cells by
week 3 of captivity. Ba;‘,gamal {w_eration in the sperm mass of

captive male P.Uéetlferus and destumﬂﬂﬂ’!ptanamd sperm occurred

jormal when observed with

‘ “
Leung-Trujillo and 3 re o}*ed that percentage of live

sperm in P. setiferu d

[
:\.
A

increase of the perce

in regions of the
- el 'I
the dissecting mlcroscope (Talbot et al., 1988).

The ﬁl A4 &L'Jﬂ&kﬂ;ﬁfﬂ ol Eledberinent 2 conparea

with Experlment 1 might be ‘due to thes maturation “fank size (3 m
d1amet’§)w ’-Lﬂﬁ@ imeutmn :g nﬂ’] alEJn larger and
deeper tanks although very deep water presented practical difficulties
for daily operation. In general, tanks of no less than 4 m in‘
diameter, and 1 m water in depth gave the best mating result with P.
monodon (Niwes Ruangpanit et al., 1981). The popularity of a 10-12
m3 tank with 0.8-1.0 m water depth was due to the reasons of easier

maintenance and daily monitoring of broodstock for ovarian development
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as well as satisfactory maturation performances (Primavera, 1985;

Bung-orn Srimukda, 1987).

Furthermore, it was found that the remaining prawns of
Experiment 2 spawned and produced good percentage of fertilized eggs

in the large‘tanks (15 tons) after the experiment. Whereas, these

prawns never produced fertLl \'wrmg the experimental period
Thi i

in small tanks (3 m dla substantiated the effect

of tank size, especial '7; ia te tlng of the prawns.

The overall ha btained from Experiment 1
and Experiment 2 wer - ;?- - \ ﬁpgged with other reports,
e.g. Simon (1982),
(1989).  They obtafne ’ { hat This low hatching rate

might be due to man 5;“ 7 mating rate and factors

'-z”‘i i :
quality, water temgfrature varlatfbn 4.

\1--

The overal

m eggs to the first
protozoea stage 1n Experlment 1 and Experlment 2 during this study was

lower than t)ﬁ uﬁ-}ﬁg ﬁﬂﬁéﬂ (?w E})’}ﬂ%d the average at

48%. This adéﬂn might be due to the same factors as dlscussed in a

p““”“ﬂ"ﬁﬂ@ﬁﬂ‘ﬁm 1RIINYIR

Satlsfactory maturation, spawning, and metamorphosis of larvae
to post-larvae were obtained using eye-stalk ablation and aétificial
insemination techniques on 6 and 8 month-old pond-reared males and
females, respectively. However, the best results were obtained with

broodstock prawns that are over a year old (Chwang et al., 1986).
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Most hatchery operators believed that wild P. monodon spawners
are superior for quantity and quality of eggs and larvae production
(Primavera, 1985, 1988; Bung-orn Srimukda, 1987). Again, it should
be noted that the wild-caught prawns used in this study were from
shallow waters. Because of this, they might give unfavorable

maturation results as compared to the deep waters wild prawns in

other investigations.

Several res
quality might affi:"pptﬂff<
success, but also t
hatchery. Though the

effects of nutritio

individual fatty‘a iﬁjr at differential rate

throughout early llfe stages. Level of Cl4 at the early eggs, C18 at

the egg-nau;ﬁuu E}S’}tﬂhﬂ% ‘}Juw HQcﬂ § at the protozoea

stages, were 5dversely correla&ed to hatch rate. Conv sely, level of
oo o48) 4 eFaip T bl 44 ) 44 Elt’]tﬁ nbuplivs and
protozo;l stages, were positively correlated to hatching rate (Araujo

and Lawrence, 1989).

P. setiferus and P. monodon broodstock performance appeared to
be related to the fatty acid pattern of the diet (Middleditch,

Missler, Hines, Mc Vey et al., 1980; Millamena et al., 1985).
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Recently, Mysidopsis bahia fed with Marila (commercial maturation diet
enriched with W3-PUFA) resulted in 8.8 times more juveniles with good
quality in terms of resistance to temperature shock and starvation
‘than those fed with other diets (Leger, et al., 1989).

l///

Moulting.

the small prawn gro
longer than that r

took 7-15 days. Ho

Akkayanont et al. (1

Mortality.

33% mortality. This might not only be due to

(1983) who observed

e o 4900 PRI TN IR e e

was also depefident on the low water temperature and dxseases which

e ARTRMN FUNRIINYIN Y

Low water temperature and Fusarium sp. found on the prawns
gills in this experiment led to poor health condition of the prawns.i
Fusarium sp. appeared to be present in virtually all shrimp culture
facilities throughout the world. It had a wide host range or could

exist as a free-living saprophyte (Nelson, 1983 and Lightner, 1985).

Prawns infected by Fusarium sp. died gradually in contrast to those
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infected with other diseases (Lightner, 1977, 1985). Compared to
other factors, Fusarium sp. infections might be the most important

factor generating prawn mortality in Experiment 1.

The overally mortality of the prawns in Experiment 2 was

comparatively lower as compared to Experiment 1 and was similar to a

report of Poernomo and Hama \&‘}w This might be due to better

health condition of the 1ous diseases were observed

in Experiment 2.

“ ;;:::::::;ﬂ
the hlgher/ ‘ ity o e pond-reared prawns
pra ; gép;ment 1 might be due to a

== N

compared with the wil
physiological fact

acclimatize themsel he highe ‘water.

The high morta
diets in Experiment 2 mi ’fffg_ due to stress during spawning and
handling. The .pr

frequency of spawn is incidence was also

(1979) The higher mortality of the

reported by Prlmavera et al,

large femaleﬂxthﬁraemlﬂ Wj Wﬁd‘}ﬂﬁne reason. _

The hlgher survival off males ght. be due to @’ lesser stress
reasong] mlaﬁﬂ imﬂ m(rllgm Edelﬁ ﬂt subjected
to maturlty checking (less handling effect). This finding was similar
to the others (Primavera et al., 1979; Poernomo and Hama@i, 1983{
Somboon Laoprasert and Pitak Polkan, 1984; Piamsak Menasveta et al.,

1989).
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: Water Quality.

In general, most water quality parameters, except water

temperature, of the Experiment ] remained within the suitable ranges

for P. monodon maturation and spawning as recommended by several

investigators (Banchong Tians nr/atsami, 1979; Primavera, 1985;

QExperiment 2 were also

turation and spawning.

Chwang et al., 1986).

All water ?

within the suitable r

Nutritional Values

of 50% protein 1n,3epmmﬁen, eri onaeids., Millamena et
al. (1986) reported th: > 3% “protein and 12.1% fat
I '

content gave the bést reproductive perférmanc'

of total numlFT ﬂdﬁ%ﬂf&jﬂ%’w zjjgﬂﬁber of nauplii per

spawning and hatching rate.

ARIBINIAUUBI NI AL, o

Experiment 2 were rich in PUFA whereas cow liver is rich in

of P. monodon in terms

cholesterol. Among these fresh diets, horse mussel was very popular
in Thailand and was used for improving reproductive performance of :

P. monodon (Bung-orn Srimuda, 1987).
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With respect to the overall results which have already been
discussed, it may be concluded that large pond-reared female prawns
can be used as the P. monodon broodstock, provided that they are
reared in a suitable environment, given suitable diets and less rough

handling.

Artificial diet can ad las a supplement rather than the

; Combination of fresh natural
d

mparable with natural diets.

replacement of fresh
diets and artificia

Nevertheless, S are :5‘,‘3‘ L to confirm the optimal
nutritional requir ura aturation feed with the

values and balanc polyunsaturated fatty

acids, phospholipi vitamins and minerals

requ ire more researc
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