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Abstract

Three types of hormones (Ovaprim, HCG and PG extract) were used to
stimulate egg production in grass carp Ctenophargedon idella females.
Results showed wide variation in the average egg weight produced by grass
carp females treated with the above three hormones. The lowest egg weight
was produced by females treated with HCG being 7.30 gm/kg and the highest
weight of egg was produced by females treated with PG extract. Differences
in the average egg weight were significant (p<0.01) between fish treated with
PG extract and the other two hormones. HCG and Ovaprim treatments,
however, showed insignificant differences (P>0.05). Results of the present
study proved the superiority of the PG treatment compared with the other two
hormones (HCG , Ovaprim) in terms of its effect on egg production in grass
carp females.

As for thermal aggregation values (C -h) for grass carp females treated with
the three types of hormone, it appeared that the lowest values were recorded
in females injected with PG extract and were significantly differ (p<<0.01)
from those injected with  HCG and Ovaprim. Again no significant difference
was noted in thermal aggregation values of females injected with HCG and
Ovaprim (p>0.05). The recorded values of thermal aggregation for PG, HCG
and Ovaprim treatments were 258.97, 344.67, 322.78 C -h respectively. The
results showed clearly the effect of hormone type on the period necessary to
produce eggs after the last injection at a constant female incubation
temperature.
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Relationship between PG dose level and the produced egg weight has pointed
out that the best dose was 4.5 mg/kg where the highest egg weight (1500 gm)
was obtained. On contrary, females received 6 mg/kg had a negative response
and therefore produced no eggs. Females received between 4 and 5 mg/kg
produced 200 and 1000 gm of eggs respectively. Upon treating the fish with
HCQG, fluctuated positive responses were noted among fish receiving various
dose levels (700 — 1200 1U) which produced different amount of eggs. Egg
production in fish injected with 800 — 900 IU varied between 100 - 140 gm,
while those received 1100-1200 IU produced only 10-20 gm of eggs.
Differences between the above dose levels were significant (p<0.01). The
response of fish receiving 100 — 1200 IU is considered weak or nearly
negative due to the lowest amount of produced eggs. As for the Ovaprim
treatment, fish exhibited a positive response which was higher than HCG
treatment but lower than that of PG treatment. Doses ranged between 0.4 —
0.5 mg/kg reflected that positive response. The highest amount of egg (750 g)
was produced in fish injected with 0.5 mg/kg. The ordinary amount of eggs,
however, varied between 100 and 300 gm in fish treated with 0.4 & 0.5 mg/kg
of Ovaprim respectively. Females of different body weights revealed different
responses towards type of hormones and dose levels.

The impact of the hormonal dose extends also to include thermal aggregation
values. The lowest period (240 C -h) was recorded upon PG administration at
4 mg/kg and the highest (371 C -h) at 6 mg/kg dose level. Moreover, the
injection of 4 mg/kg at two different incubation temperatures produced two
different ovulation periods (10 and 16 h), despite the minimum difference in
temperature (0.5 C ). On the other hand, the dose level of 5 mg/kg gave
moderate thermal aggregation values (297 C -h).

When HCG hormone was used at 900 IU/kg several different thermal periods
were recorded ranging from 265-465 C -h. By using 100 and 1200 IU/kg of
HCG the thermal accumulation periods were reduced to 300 - 362 C -h. The
present variation can be attributed to differences in the female’s incubation
temperatures which varied between 24-26.5C . The administration of these
doses to females hold at different water temperature had a direct effect on the
thermal accumulation periods. Negative relationship was noted between the
incubation temperature and thermal accumulation period. It seems that raising
the temperature within a certain suitable range can accelerate the ovulation
period after the last injection.

The use of Ovaprim at 0.4-0.6 ml/kg proved that the shortest period for
ovulation (11 h) can be reached by using 0.4 ml/kg at 27 C "and under a
thermal accumulation period of 297 C - h. Positive response was also
recorded at 0.5 ml/kg level in which a short ovulation (12-14.5 h) and thermal
accumulation (300-363 C - h) periods were recorded at incubation
temperatures ranging from 24-25 C .

The relationship between dose level and both egg production and thermal
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aggregation period was tested in the present study using three different
stimulating hormones. The dose of 4 mg/kg PG extract was proved to be the
best among other treatments. It produced the highest egg weight and the
shortest ovulation period. The 6 mg/kg PG level was not suitable for grass
carp females. As far as HCG hormone is concerned, doses of 700, 1100 and
1200 IU/kg produced no response in the tested females in terms of egg
production. The best HCG dose in terms of egg production (100-140 g) was
900 1U/kg, despite the relatively long ovulation period. For Ovaprim, a dose
of less than 0.45 and more than 0.5 mg/kg produced weak response.
Accordingly the dose of 0.5 mg/kg showed the best response in female grass
carp, which produced 175 g of egg.

Tri-dimensional relationship, expressed as polynomial regression, was found
between the three parameters (thermal accumulation period, hormonal dose
and egg production). The regression equations were calculated for the three
stimulation hormones as follows:

1. Thermal aggregation period (C -hr ) for PG
= 282.1457+9.4933Dose -0.1847 Egg wt.
2. Thermal aggregation period (C -hr ) for HCG
=256.4199+0.0744 Dose +1.2113 Egg wt.
3.  Thermal aggregation period (C -hr ) for Ovaprim
= 142.3494+384.1948 Dose -0.1372 Egg wt.

Other kinds of relationships were calculated between the hormonal dose and
amount of produced eggs taking into consideration the confidence limits. The
lowest confidence limits calculated For PG extract was at 4.5 mg/kg dose, and
the highest at 6 mg/kg dose. Both represent the divergence or convergence
lines from the regression line. The equation for that relationship is:

Egg wt =377.04 - 53.89 x Dose

When HCG hormone was used at various doses, it has been found that the
lowest confidence limit occurred at 900 [U/kg and the highest at 700 [U/kg.
The divergence-convergence lines are represented by the following equation:

Egg wt =32.796 — 0.255 x Dose

Ovaprim at 0.5 ml/kg was at the best position in terms of the lowest
confidence limit (convergence), while doses less and more than the above
dose represent the upper confidence limit (divergence) as shown from the
following equation:

Egg wt =-81.90 + 270.59 x Dose
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The other important relationship which has been studied here is the
relationship between egg production expressed as egg weight and the thermal
accumulation period. Divergence and convergence points between the
regression line and confidence limits for such relationship were determined
and expressed into the following regression equations for the three studied
hormones.

For PG : Temp. C-h =339.24 — 0.5991 x Egg wt
For HCG : Temp. C-h =339.24 — 0.5991 x Egg wt

For Ovaprim:  Temp. C-h=323.19 - 0.0081 x Egg wt

These equations are useful to determine the best egg production result from
studying the divergence and convergence points with the confidence limits. In
the case of HCG the convergence point was located at egg weight of 10 g
while the divergence occurred at 40 g. For ovaprim convergence and
divergence points occurred at 60 g and 180 g egg weight respectively.

In order to explain the role of hormonal mixture, Oxytocin was added to each
of PG and HCG hormones. Effect of such mixtures on egg production and
thermal aggregation period. Egg production of the PG-Oxytocin was
significantly (p <0.01) lower (10 g/kg) than that produced by single
hormonal treatment using PG or Ovaprim (140 g/kg). The addition of
Oxytocin to HCG revealed no significant change (p>0.05) in egg production
compared with the use of HCG alone (around 50 g/kg). The effect of
hormonal mixture on thermal aggregation period was also studied. The
sddition of Oxytocin to PG resulted in elongation of the ovulation period from
260 C -hr to 470 C -hr. On contrary the addition of Oxytocin to HCG showed
nearly similar result (475 C -hr) compared with the single use of HCG.

The effect of fish stock (brooder) source on the ovulation capacity under the
hormonal stimulation process was also evaluated. By using HCG hormone at
1000 1U/kg, fish obtained from the middle part of Iraq produced more egg
than that produced by fish from the southern part. Differences were
significant (p< 0.01) between fish of the two regions. Upon using Ovaprim at
0.5 mg/kg the southern brooder produced an average of 40 g/kg

Compared with 60 g/kg of egg produced by the middle part brooder.
Differences were not significant (p>0.5).

Effect of fish source on the thermal-ovulation period was also studied using
HCG as a stimulating hormone at 1000 [U/kg. Ovulation occurred in grass
carp collected from southern and middle region at nearly similar periods
being 344 and 345 C -hr respectively, with no significant difference (p>0.05).
The same results were recorded by using Ovaprim at 0.5 mg/kg where
ovulation occurred at 321 and 324 C -hr after the last dose injection.
Differences between the two regions were not significant (p>0.05).
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The histological study showed that the dynamic aspect of oocyte growth in
the ovary of grass carp, beside this it was also declared that there are a
limiting affect for hormone type on oocyte development but there are affect
on the occurrence percentage of oocyte in different maturity stages, moreover
the female in the same length group which were treated with the same
hormone showed difference occurrence of oocyte stages. The effect

of hormone types was brightens on the outer layer of ova ( theca).
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