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General abstract

The present study describes the characteristics of the
environment of sailfin molly (Poecilia latipinna), its biology
and effects of certain physical (temperature) and chemical

( oxygen and salinity) parameters on this fish species.

The area of study extended from Wadi Haneefah stream,
Riyadh to Al-Hofuf and Al-Qatif Oasises. The aim of this
investigation was to obsarve the effect of environmental
diversity on sailfin molly. The study presented an ecological
description of Wadi-Haneefah stream which includes physical,
chemical and biological (phytoplanktons and zooplanktons)
parameters. This study was extended over a period of 15
months starting from February, 2003 to April, 2004. The
minimal temperatures (14.50°C) of air in February ,2003 and
(18.00°C) of water was recorded in January, 2004 while the
maximal air and water temperatures (42.50°C and 31.17°C,
respectively) were recorded in August, 2004. The lowest water
depth (71.00 cm) was noted in August 2003 and highest one
(139.00 cm) in January 2004. pH values varied between 7.16 in
February, 2004 and 8.46 in July, 2003.

Turbidity degree ranged from 0.32 NTU in November,
2003 to 20.63 NTU in March, 2004. Calcium hardness varied
from 504.33 mg/l in March, 2004 and 1170.33 mg/l in
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September, 2004 while the lowest value (216.00 mg/l) of
magnesium hardness was in March, 2003 and the highest
(760.33 mg/l) in July, 2004.

The hardness of water and total dissolved solids showed
variations throughout the study period. The former peaked
(1722.33 mg/l) in July and later (3695.00 mg/l) in October. The
values of conductivity conformed with that of the total dissolved
solids recorded in each month. The lowest value (3456.17
microsiemens/cm) was registered in January, 2004 and the
highest (5416.87 microsiemens/cm) in September, 2003. The
total alkalinity also changed being lowest (145.00 mg/l) in
January, 2004 and the highest (245.00 mg/l) in December, 2003.

The lowest ammonia value (0.01mg/l) was recorded in
June and November, 2003 and the highest value (6.17mg/l) in
February, 2004. Nitrite values ranged from 0.01mg/l
(November, 2003) to 6.83mg/l (in April, 2003) while Nitrate
values varied from 2.27mg/l (in June, 2003) to 280 mg/l (in
January, 2004). Chloride level maximized (1157.67 mg/l) in
December, 2003 and minimized (258.03 mg/l) in February, 2004.
The concentrations of sulphate and phosphate peaked
(1483.33mg/l and 8.63mg/l) in October and May, 2003
respectively, while their concentrations were minimal (630.67
mg/l and 0.47 mg/l) in April and June, 2003, respectively. The
level of dissolved oxygen was the highest (9.94 mg/l) in July
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2003 and lowest (6.22 mg/l) in November, 2003. The value of
the biological oxygen demand (BOD) ranged from 0.89 mg/I
(September, 2003) to 15 mg/l (January, 2003) while that of
chemical oxygen demand (COD) varied from 2.10 mg/l (duly,
2003) to 34.67 mg/l (May, 2003).

The various genera of phytoplankton in the water of Wadi-
Haneefah stream belong to the families chlorophyceae,
Bacillariophyceae, Desmidiacease and Myxophyceae. The
predominating family is Bacillariophyceae, its density varied
from 22500/I to 39000/ during the study period. Chlorophyceae
abundance ranged from 8500/1 to 18500/ while the abundance

of the families Desmidiaceae and Myxophyceae was very low.

The highest number of zooplankton (7650/1-7600/1) was
recorded from July to September, 2003 and the lowest (2350/1)
in February, 2003. The zooplankton genera belong to three main
groups namely protozoa, rotifera and crustacea. The protozoans
were the predominant group while the crustaceans were the

mMinNor ones.

The filling index used as an indicator for feeding level of
the fish increased gradually until October and started decreasing
from November to March (5.39).

Fishes of Al-Hofuf and Al-Qatif areas manifested the
highest filling index during summer season. The highest value
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of hepatic index (8.34) was recorded in April, 2003 and the
lowest (0.90) in November, 2003. In contrast to this, fishes of
Al-Hofuf and Al-Qatif areas showed the highest filling index in

winter season.

The vacuity index of the fishes of Wadi-Haneefah stream
was highest (13.33%) in February, 2003 and the lowest (0.00%)
in April. The value of this index registered in spring, summer
and autumn seasons remained less than that of winter season.
Fishes of Al-Hofuf and Al-Qatif areas manifested the same

pattern in the variations of vacuity index.

The food selection index of the fishes, P. latipinna,
revealed that this fish species prefers to feed on phytoplankton
and avoid consumption of zooplankton. Bacillariophyceae and
Chlorophyceae groups constituted the maor part of stomach

contents compared with other groupsin all seasons.

The occurrence frequency of different food items was
nearly 100% for most of the constituents of food of fishes
sampled from three studied areas, and it was noticed that the
majority of food constituents belong to Bacillariophyceae (100%
frequency of occurrence). Food constituents like Scenedesmus,
Ankistrodesmus, Selenastrum and Ophiocytium showed low
frequency of occurrence. Moreover, the frequency of occurrence

of food constituents recorded from fishes collected from Wadi-
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Haneefah stream was nearly similar to that recorded from fishes
of Al-Hofuf and Al-Qatif areas.

Bacillariophyceae group predominated over the other three
groups in all seasons and all length groups. In winter season, it
constituted 71.71% , 67.46% and 64.09% of food of II, I and Il
groups, respectively. Chlorophyceae group was the major
constituents (30.54% and 37.81%) in spring and autumn

Seasons.

The highest (17.72%) incidence (occurrence percentage)
for Myxophyceae group was in spring for fishes of group | and
the lowest (9.32%) incidence was in autumn season for fishes of
group Il. Desmidiaceae group showed the lowest occurrence in

all seasons and all length groups.

Food constituents of fishes collected from Al-Hofuf and
Al-Qatif areas showed similar pattern of occurrence.
Myxophyceae group was the major parts (13.18%) in summer
season for group Il in Al-Hofuf area and for group | it was
13.34% in Al-Qatif area. The highest occurrence (67.40%) of
Bacillariophyceae group was recorded in winter for group 1l in
Al-Hofuf area while the frequency of occurrence of this group

was 49.84% in group | in Al-Qatif area.

The value of Levin's index for estissmation of feed

diversity ranged from 0.236 to 0.420 in various seasons and
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among the different length groups of P. latipinna fishes
procured from Wadi-Haneefah stream. The lowest values were
recorded in summer season for all groups whilst the highest
values for groups | and Il were recorded in spring season. The
highest value of food diversity for group Il was measured in
winter season. The value of food diversity for fishes collected
form Al-Hofuf and Al-Qatif areas was low during summer and
winter seasons compared with that of fishes obtained from
Wadi-Haneefah stream.

The value of Shannon index of food diversity varied from
0.32 to 0.35. These values were less than that evaluated by
Levin's method for the same area and same seasons such as
autumn, winter and spring while they were higher during

summer season.

Food overlap index of P. latipinna was high among the
different groups of fishes in all the studied areas and in all
seasons. In winter, spring and summer seasons, the values were
more than 0.60, which shows significant overlapping. Food
overlapping between groups | and |l on one side and groups |
and Il asother side in autumn season was less than 0.60, this
shows an insignificant overlapping of food items. The values of
diet overlapping for fishes collected from Wadi-Haneefah
stream, Al-Qatif and Al-Hofuf areas ranged between 0.50 —
0.93, 0.50 - 0.94 and 0.50 — 0.96, respectively.
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To determine the relationship between length and weight
of P. latipinna, 330 fishes were collected from Wadi-Haneefah
stream Riyadh. The lengths of fishes ranged between 39 to 97
mm and weights 0.80 to 13.30 gm. Fifty fishes were collected
from Al-Hofuf district. Their lengths were between 49-81 mm
and weights were 1.80 to 8.50 gm. From Al-Qatif district, other
50 fishes were procured with the lengths between 34 to 67 mm
and weights 0.50 to 5.40 gm. Length-weight relationship for
Wadi-Haneefah fishes was represented diagrammatically and
loghritmatically. The correlation coefficient (R) was 0.94 for the
observed and 0.98 for the calculated weight. This relationship
for Al-Hofuf fishes was also proportional one where the R
values were 0.79 and 0.98 for the observed and calculated
weights, respectively. The proportional relationship was also
applied for Al-Qatif fishes where the R values were 0.92 and
0.98 for the observed and calculated weights, respectively.

The condition factor (K1,total weight, and k2, gutted
weight) and relative condition factor (Kn) showed variations
during the study period. The highest value of K; was2.01 and
that of K, was 1.54 during March, 2003 and the lowest K, value
(1.45) was recorded during January and March, 2004 while that
of K, (1.14) was measured during March, 2004. K, recorded in
Wadi-Haneefah stream for the fishes of length group 85.0-87.9

mm was 1.79 while in the length group 97.0-99.9 mm it was
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0.93. K, value for the former length group was 1.27 and for the
latter it was 0.67. In Al-Hofuf area, the highest values of K, and
K, were 1.63 and 1.22, respectively, in summer season. The
lowest values were 1.39 and 1.13, respectively, in winter season.
Regarding Al-Qatif area, the highest K, and K, values were 1.54
and 1.17, respectively, in summer and the lowest values were

1.08 and 0.83, respectively, in winter.

The values of observed fecundity of P. latipinna fishes
were 35 to 161. The calculated fecundity ranged between 29.03
to 185.90 and the relative fecundity varied between 0.55 to 205
for fishes with 48 to 95 mm length and 2.10 to 13.30 g weight.

The gonadosomatic index for male P. latipinna gradually
Increases from February to May, 2003 and also from August till
April, 2004. The male gonadal index decreased significantly in
June and July while that of females it increases from June till
September with the highest value in May, 2003 and March,
2004.

The highest sex ratio for P. latipinna in Wadi-Haneefah
stream was recorded in February, 2003 and the lowest was in
March, 2003. The female’s predominance was noticeable.
However male predominated over female during the period of

reproduction.
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Regarding the development of gonads of male and female
P. latipinna, they were divided into 5 stages on the basis of

maturity conditions.

Percentage of males showing immature stage (1) was low
(11.11%, 12.50%, and 10.00%) during August, September and
January, respectively, and that of femaesit was 6.67 % (August)
and 5.88 % (November).

The malein early developing stage (Il) occurred at a lower
percentage (11.11%) in April, 2004 and in female this
percentage was 8.33% ( May, 2003).

The fishes in developing stage (lI1) were absent during
April, May and December, 2003 (male) and during February and
June, 2003 (female). The percentage of male in late developing
stage (1V) increased (71.42%) significantly in November, 2003
and in female it was 43.75% in February.

The percentage of gravid stage (V, mature) of male
approached 100% in May, 2003 and that of female it peaked in
May and March, 2004 (75.00% and 78.57%, respectively). A
significant decrease in December (17.65%) was noted. The
average total length of P. latipinna fishes differed at different
maturity stage. For male it was 48.82, 52.21, 57.97, 62.60 and
70.30 mm at the stages I, Il, Ill, IV and V, respectively. For
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female, the average total lengths were 50.24, 60.30, 60.44, 62.53
and 63.65 mm at the stages |, II, I1l, IV and V, respectively.

The average egg mass and egg diameter were 5.26 mg and
0.97 mm, respectively at the stage |l while at stage 111 they were
5.28 mg and 2.09 mm, respectively. At stage IV, the average
mass and length were 9.00 mg and 2.48 mm, respectively. These
averages were 14.42 mg and 3.02 mm at stage V (gravid stage).

It was observed that 50 % of the males became mature at
67 mm total length whereas females at the length of 65 mm. One
hundred and sixty females and 52 males were used to estimate
the length of fishes at which 50 % of them reached to

maturation.

The thermal tolerance of P. latipinna was investigated
experimentally. It can be concluded from the different thermal
ranges (15-20, 21-30 and 31-37°C) to which the fishes were
exposed that the preferred temperatures were: 20°C (first range),
26°C (second range) and 31°C (third range). The best-preferred
temperature throughout the whole thermal range was found to be
26°C as judged by the highest percentage of mean distribution
frequency the preferred one compared to temperatures higher
and lower than this. The fishes showed escape behavior when
exposed to water temperatures higher than 41.50°C (the
maximal critical temperature) or less than 8.44°C (the minimal

critical temperature) for both sexes.
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The salinity tolerance of P. latipinna fishes was also
studied experimentally to elucidate the Lcsy and its effects on
carbohydrate metabolism using the muscle glycogen as an
indicator. The mortality rate was proportionally increased with
increasing the salinity level. The salinity Lcsy was recorded as
20.65 ppt.

Among the surviving fishes, the lowest muscular
glycogen content was recorded in the fishes exposed to 12 ppt
salinity level and highest onein fishes treated with 27 ppt level.

The effect of temperature on oxygen consumption as well
as the critical minimal oxygen concentration of P. latipinna
fishes were investigated. The rate of oxygen consumption wasin
a direct relation with the water temperature and this rate in
males was higher (0.95 mgO,/g/h) than that of females (0.86
mgO,/g/h). The relationship between temperature and oxygen
consumption was represented using the metabolic rate-
temperature curves (M-T curves). The increase in rate of oxygen
consumption, (Qyo values) was fluctuating i.e. it was not a
steady increase at the different temperatures. At the
temperatures 20-25°C, the Q. values manifested a tendency for
steadiness compared with the values of other temperatures. The
overall value of Qo (overall Qi) was 1.51 and 1.52 for males
and females, respectively.
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The minimal critical oxygen concentration (0.37) for
females was less than that of males (0.52) and both sexes
exhibited escape behavior characterized by fast swimming and

loss of balance at the minimal concentrations.

A direct relationship between the content of muscle
glycogen and water temperature was registered up to 25°C,
beyond this temperature the relation became inverse. The
highest glycogen content for both sexes was recorded between
20°C and 25°C. At all temperature from 10°C to 35°C, the male's

glycogen content was higher than that of females.

A direct relationship between oxygen consumption rate at
various temperatures and muscle glycogen content was noted.
This relation followed the same pattern, i.e. it had direct relation
up to 25°C and beyond that temperature it changed into inverse
relation.

On the basis of the present results (Physical & chemical
and biological features of Wadi) it can be concluded that Wadi-
Haneefah stream is a suitable environment for growth and
reproduction of fishes. Also, thereisaplenty of food in the form
of phytoplankton and zooplankton. It is also concluded that
P. latipinna fishes are able to make use of the available food
constituents. This fish showed great ability of tolerance to
environmental changes.
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The sailfin molly could bred in different regions and
different environmental conditions. It has high adaptive
capability evidenced by the identical growth rate in different

regions.

The highest productivity of P. latipinna fishes can be
attained in summer season, since the maximal growth rate is
achieved during this season. The successful breeding of P.
latipinna fishes necessitates the suitable environmental
conditions during spawning period (March and April) to achieve
highest fecundity rate. Bossed upend the preset results of
thermal tolerance and preference and estimated values of Qg it
IS recommended that the water temperature should not exceed
(20-25°C) during breeding of P. latipinna fishes, the higher
temperatures might exert a stress probably by reducing the
concentration of the dissolved oxygen. It is concluded that P.
latipinna have a good tolerance to salinity which indicated by

their high Lcsg value.

The aforementioned conclusions and recommendations are
based upon the present experimental results and if considered it
may lead to an enhancement in production of P. latipinna.
Considerations of the recommendations may aid to expect and
predict the fish behavior and physiological changes exhibited by

them to adapt with the different environmental conditions.
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The subject of conservation and protection of fresh water
fishes in Saudi Arabia has been also discussed in the present
study with €eucidation of the causes of decline of fish
populations. The relation between P. latipinna, an introduced fish
gpecies, and a local fish species, especially Aphanius dispar,
indicated the effects of the introduced species on a native fish.
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