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Abstract

The length of Nemacheilus moreh varied between 32 mm and 70 mm. The
length frequency distribution indicates that the maximum percent frequency
was in 55 to 59 mm in which fish attains maturity at the end of first year. It
has been observed that during early stage of life growth rate was found to be
higher up to 7.5 to 8.5 mm per month. The sex ratio has been calculated for
178 males (47.59%) to 196 females (52.40%) shows statistically significant (1:
1 at 5° level) but at the smaller length group the males are predominant to
females while in higher length group females found significantly more than
males. Dietary composition of Nemacheilus moreh showed planktophagus and
omnivorous feeding habit and bottom feeder browsing the substratum results
in to sand particles in stomach. Length frequency, sex ratio and feeding
intensity of Nemacheilus moreh showed co-relation with its reproductive
cycles.

Keywords: Nemacheilus moreh, Length group, length frequency, sex ratio,
stomach contents.S

Introduction:

Present study has been designed to study the edible fish Nemacheilus moreh from
Mula -Mutha river system in northern western ghats, Pune in Maharashtra state,
situated between 17°54" and 19°21" N latitude and 73°24" to 75°14" E longitude in
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western India. The river system is contributed by several streams originating along the
crest of sahyadries (Western Ghats) and finally drains to Krishna river system about
200 Krn to South east of Pune. Nemacheilus moreh, is a small fish plays vital role in
torrential ecosystem and contribute immense importance in fish biodiversity. Though
it is not productive and economically important, it is pretty common in river Mutha
and tribal people, and the "Katkari" catch them on commercial point of view. N.
moreh are known to have the potential to withstand extreme ecological conditions.

In length frequency studies, knowledge of age and growth is an important
prerequisite to understand the dynamics of population. A study on growth is essential
for determining the exploitable growth of stock and yield for fishing'. Length
frequency polygon method is adopted to determine the age and growth in tropical
fishes, by several researchers®**°®. Sex ratio indicates the proportion of male to
female in population. In nature the ratio is expected to be 1:1. This study helps to
understand segregation and availability of sexes’. Knowledge of sex ratio is essential
for fishery management®°, Fishes have adapted to a wide variety of food. Some of
them feed exclusively on plant (herbivore) while other feed on animal (carnivore)
while a large number of species are omnivore. The feeding intensity of the fish varies
with season and also with availability of food™.

The literature survey showed that allometric scaling of Nemacheilus moreh is
studied'?, but there is lack of information on length frequency, sex ratio and diet
composition sof Nemacheilus moreh. The objective of the present study was to find
out the age of fish at first maturity, sex ratio at varied length group and diet
composition of Nemacheilus moreh.

Material and methods:

During the study, total of 374 Nemacheilus moreh (178 males and 196 females) were
sampled, Length was measured from the tip of caudal fin. Standard length was
measured from the tip of premaxila to the base of caudal fin to the nearest mm. The
collected fishes were grouped in various class intervals. Weight of the fish was
determined to the nearest 0.1gm. Measurements of length and weight were taken in
fresh condition after wiping the fish with blotting paper.

The total length frequency distribution of N. moreh was shown by graphic
representation. The frequencies are converted into percentages and these are plotted
against the respective length groups. Inference on length frequency distribution was
based on number of samples taken as cross sections of the natural population.

Sex ratio was calculated for each month against total catch of each size group
.Chi-square value was calculated for each month of each size group. Significance was
determined by using table value at 5° variable.

The N. moreh were sampled from April 1997 to March 1998 by random sampling
method. Fishes were dissected; stomach was carefully taken out from digestive tract.
It was preserved in 5% formalin, occurrence methods was used for qualitative
analysis of food.
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Result and Discussion:

Length freouency in relation to growth:

The length of Nemacheilus moreh varied between 32 mID and 70 mm. The male were
found up to 65 mm, while few female fish upto 70 mm (0.53%). The length frequency
distribution (Figure 1) indicates that, the maximum percent frequency out of 374
fishes was in length group 55-59 mm. In this size group more than one peaks are
recorded (Figure 2 ) indicating either a prolonged spawning season or maturity in
broods of two successive spawns in a year. It could be seen that the maximum
frequency, 29.14% (Fig. 1) and more than one peak (Fig. 2) are encountered at length
group of 55-59 mm. It could therefore be referred that, N. moreh attain a length of 55-
59 mm at the end of first year and grow at the rate of 4.58 to 4.91 mm per month, and
spawns twice a year (September and February). During early stage of life, growth rate
is found to be higher up to 7.5 to 8.5 mm/month, but with the age as growth rate was
found decreased, (1.66 mm/month at the end of second year).

The present observation was based on randomly collected samples. In the present
study, the males do not acquire larger size similar to females, indicating low life
spawn than females. Moreover, the females of larger size are very less (0.53%). It
seems that, at older age the mortality might higher. It appears that the female attains
larger size than male due to the different growth rates'®. The smaller size group fishes
grow at a faster rate whereas the larger size group fishes grow at slower rate’®. In N.
moreh the growth rate found similar as mentioned to above results. Using length
frequency polygon, various age groups has been studied in P. erumeri and P. arsius™.
N. moreh shows various age groups from 4 months to two years, and length groups,
between 30-34 and 70-74 mm. It would appear that, N. moreh are short lived species
having a life span of less than two years. Results obtained are very closer to the
results on S. gibbosa® and S. albella fish'®.

Fig.No.1
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Fig. No. 2: Monthwise Percentage Length frequency of N. moreh
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Sex-Ratio

The sex ratio has been calculated for 178 males (47.59%) to 196 females (52.40%). It
is statistically significant (1: 1 males to females, at 5% level) in November, December
1998 and February, March, April, June, July and August 1999 (Table 1). In the month
of October 1998 and January 1999, the sex ratio found; not significant at 5% level,
where in the month of October females were outnumbered to males and hence ratio
was at 2.4: 1. Similarly during the month of January 1999, male were outnumbered to
females and ratio was at 2.36: 1. In the month of September 1998, the male were
outnumbered to female and ratio was at 1.16: 1. In the month of May 99 the females
were outnumbered male and ratio was at 1.9: 1. Sex ratio in each length group is
shown in (table 2). Initial length group / smaller length group males predominated in
30-34 mm, only males were observed (3:0) and in length group 35-39mm. The male
were significantly more than females (at 5% level). In the middle length group of 40
mm to 59 mm, proportions of sexes were almost equal with slight variation. In the 60
mm to 69 mm length group, females found significantly more than males. In the 70-
74 length group only females were observed (3:0).

Maturity in Nemacheilus moreh found at the similar age in both the sexes. In M.
cephalus the females matured earlier than males'’, males matured at 23.29 Cm, while
female did at 24-35 Cm'®*°. In the present study, the male and female both attains
sexual maturity at length 45-49 mm. Moreover, the males outnumbered females. It
seems that, males get mature earlier than females. Sex ratio in relation with length
frequency suggest that, during early years of life, initially; there was a preponderance
of males, possibly as a result of higher mortality among females but with
advancement of age, male mortality increases until females predominate. Previous
studies reported that males mature before females in Great lakes”®?!. Similar result
was also observed in the winter Hilsa of the river Hoogly?> and in Rhinomugil
corsula?.

Nemacheilus moreh as spawns twice a year, males may aggregate during
spawning season and the males were outnumbered in September and January,
subsequently after spawning, male number was decreased. It can predict that, male
may not bare trace of the spawning and leads to mass death. The females were found
to be outnumbered in the month of post spawnig season.

Table No. 1: Month-wise Sex Ratio in N. moreh

Sr. [Month &| Total Male Female 2=A+B| Ratio | Remarks
No.| Year | No.Of
Fishes

Observed | Expected [D=of-| A | Observed | Expected |D=of-| B

frequency | frequency | ef | D2/e | frequency | frequency | ef | D2/e
1 | Sep-98 57 31 27.128 |3.872| 0.553 26 29.872 |-3.872[ 0.502 | 1.055 |1.16:1| Sign.
2 | Oct-98 41 12 19.513 |-7.513| 2.893 29 21.487 |7.513|2.627 | 5.52 |1.02:4|Non Sign.
3 | Nov-98 24 12 12.85 ]0.578] 0.029 12 12,578 |-0.578| 0.027 | 0.056 | 1.01 Sign.
4 | Dec-98 23 10 10.946 |-0.946| 0.082 13 12.053 (0.947| 0.074 | 0.156 |1.01:3| Sign.
5 | Jan-99 37 26 17.61 8.39 | 3.997 11 19.39 -8.39| 3.63 | 7.627 |2.36:1|Non Sign.
6 | Feb-99 37 18 17.61 | 0.39 | 0.009 19 19.39 |-0.39]0.008 | 0.017 [1.01:05 Sign.
7 | Mar-99 35 17 16.658 [0.342| 0.007 18 18.347 |-0.347| 0.007 | 0.014 [1.01:05 Sign.
8 | Apr-99 22 9 10.471 |-1.471] 0.207 13 11529 ([1.471]1.188| 0.395 |1.01:4| Sign.
9 | May-99 35 12 16.658 |-4.658| 1.302 23 18.342 [4.658| 1.183 | 2.485 |1.01:9| Sign.
10 | Jun-99 25 12 11.898 [0.102| 0.001 13 13.102 |[-0.102| 0.001 | 0.002 |1.01:9| Sign.
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11| Jul-99 20 10 9.519 (0.481| 0.024 10 10.481 |[-0.481] 0.022 | 0.046 | 1:01 | Sign.
12 | Aug-99 18 9 8.567 |0.433| 0.022 9 9.433 |-0.433| 0.02 | 0.042 | 1:01 | Sign.
Total 374 178 196

Chi-square table value y2 n-1, ¥2 n-2, y2 1% = 3.84 @ degree of freedom 0.05 and @
degree of freedom 0.01 = 6.64 * Sign = Significant, Non. Sign.= Non-significant

Table No. 2: Length-wise Sex Ratio in N. moreh

Sr.| Length | Total Male Female 2=A+B| Ratio |Remarks
No.| group in | No. Of | Observed | Expected [D=of-| A Observed | Expected |D=of-| B

mm Fishes | frequency | frequency | ef | D2/e | frequency | frequency | ef | D2/e
1| 30-34 3 3 1428 ]1.572|1.731 0 1572 |-1.572] 1.572 | 3.303 | 3:00 | Sign.
2 | 35-39 3 2 1428 ]0.572| 0.229 1 1572 |-0.572/ 0.208 | 0.437 | 2:01 | Sign.
3 | 40-44 23 10 10.94 |1.053| 0.101 11 12.053 |[-1.053| 0.092 | 0.193 [1.09:1| Sign.
4 45-49 48 24 22.845 |1.155| 0.058 24 25.122 |-1.155/ 0.053 | 0.111 | 1:01 | Sign.
5 | 50-54 82 35 39.027 |-4.027| 0.416 47 42.73 4.27 1 0.377 | 0.793 [01.01:3 Sign.
6 | 55-59 109 57 51.877 |5.123| 0.506 52 57.123 |-5.123] 0.459 | 0.965 |1.09:1| Sign.
7 | 60-64 86 39 40.93 -1.9310.091 47 45.07 1.93(0.083 | 0.174 |01.01:0_ Sign.
8 | 65-69 18 6 8.567 |-2.567| 0.769 12 9.433 |2.567|0.699 | 1.468 | 1:02 | Sign.
9 | 70-74 2 0 0.952 |-0.952| 0.952 2 1.048 [0.952|0.865| 1.817 | 0:02 | Sign.

Total 374 176 196

Chi-square table value y2 n-1, ¥2 n-2, y2 1% = 3.84 (@ degree of freedom 0.05 and @
degree of freedom 0.01 = 6.64
* Sign = Significant

Food and Feeding Habits

For the study of food and feeding habits, 88 specimens were analyzed. The stomach
contents of N. moreh consist of decayed organic matter, unicellular and multicellular
filamentous algae, diatoms, rotifers (rotaria), nematodes (worms), sand particles and
miscellaneous matters and arthropods consisting, drosophilla fly, the remnants of
mosquitoes, prawns, cyclops, mayfly, nymph, unidentified insect larvae, crustacean
larvae including zoea and mysis forms and eggs of aquatic organisms. Qualitative
analysis of gut content gives the food preference of fish. Arthropods and Nematodes
seem to be forming the major diet, while diatoms and algae were found in moderate
amount. Seasonal variations and fluctuations have been observed. During Rainy and
winter season, arthropods and nematodes are noticed predominantly, while during
summer season, the algal matter. In females, conspicuous reduction in the feeding
activity is noticed from July-October and from June to March. There was not any
fluctuation in feeding activity in males.

The sand particles present in the stomach indicate that, the fish is a browser on
bottom deposits which include large amounts of sand particles taken in by a fish.
Same observation has been recorded in Liza persia®*. Fish stomachs found gorged,
3/4th considering as active feeding, and 1/4 as reduced feeding. During the spawning
period, the stomach was found empty or 1/4 full, which may be due to considerable
increase in the size of gonads. The feeding intensity of the mature fish decreases
during the spawning season’>?*?"?%  The gut contents of N. moreh reflect the
omnivorous feeding habits. It also show low feeding intensity when the ovaries were
matured.
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