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ABSTRACT
Growth of organism means a change in length or Wte@y both with increasing age. Age a
growth are closely linked. Scales from, fresh gpeais preserved in the freezer were collected fflom
about the middle flank of the fish just under tbesdl fin and above the lateral line. The scalesew
cleaned with cold water and will be observed uradinocular microscope. The number of growth
rings on scales was counted. A total of 22 fisheewollected ranging in length between 26cmjto
51cm in total length. The age was recorded 1 toyé&ar in group 1 (20cm to 30cm), 1+ to 2 yeals
for group 2 (31cm to 40cm), 2, 2+ and 3 years faup 3 (41cm to 50). The age ranges from 1 t@ 3
years in examined material. The Length weight @égnatwere computed, during the period [pf
March to May 2014. The sample was ranged betwedn & cm length and 150 to 1600 g weight
of Labeo rohita obtained from the various fisherm&he correlation coefficient was 0.978 and|fit
was highly significant (p<0.001). This indicateccise relationship between length and weights.
The condition factor (K) was calculated from pootita for different length groups. The minim
and maximum values of ‘K’ were observed betweeh 10.8.34. The average weight 775.82 gm Was
noticed. The maximum value of condition factor wlaserved in the 41.3 cm length and weight 950
gm which may be attributed to the maturity.
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INTRODUCTION
Age and growth are closely linked. Age determimati® an age-old practice. Age determination is a
central part of all work directed to the rationapkitation of a fish stock?® ® Knowing the age of fish
provides a clue to its longevity, age of first ity age recruitment and grovlthmore over the age-
length key, or age composition data, allows theettgwment of catch curves from which the annual
mortality rates can be calculated. So, ageingdisturately is in dispensable to the understandinbeo
dynamics of their stockd ® Age and growth studies are important for the [@oils associated with
management of fisheries. Age determination of fislm scales, otolith, vertebrae, fins, spines,réigs
and other structures a matter of routine with meogtloited fish stocks. Monitoring of a populatioh o
known age require long time and is quite expengiethod. Hence, the best validation method for age
determination is to study of annulus formationishfseems to be marginal growth analysi$ie age of
fish can be estimated indirectly by analyzing thagth - frequency distribution, from which we can
obtain the mean length of each age group, or djréctdividual age) by counting the annual growth
marks in calcified structures, such as scalesit$plopercular bones and fin rays of each specifiea
second of these two methods is the more precise gives more information on the population
dynamic§.
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Age determination in fish can be carried out ugimg anatomical method (counting the regular growth
marks formed in hard tissues such as scales,fapliertebrae, spines, and tail bones), lengths&ecy
analysis (monitoring the progression through tinighe identifiable modes in size classes), or direc
measurement .

The study of weight-length has its applied valudish biology. Significance of the study in fishissto
assess the growth of fish in different environmeRt® instance, while defining a population, fishdth

is measured and predicted average weight is askignall fish in a given length group. This is ofte
faster and more convenient than weighing fish iiddiglly, especially when large number of live fish
sampled. Weight length relationship is used on cersial scales in population assessments. Several
authors described the importance of length weighitionship on various fish specletength-weight
relationship provides information on the changeth@well being of the fishes that happens durmairt
life cycle. This can be estimated by comparinggkpected weight estimated by using the length-weigh
relationship with actual weight of fish. Like othenorphometric measurements, length-weight
relationships may change during the events of difele like metamorphosis, growth and onset of
maturity. Length-weight relationships can be usedlzaracter for differentiation of taxonomic unids
already established length weight relationship Wwél useful for assessing the data that containg onl
length frequency measurements. This relationshipbeaused in setting up of yield equations, estmat
the number of fishes landed and for comparing tpufation over space and time.

The purpose of this study is to calculate the agkateo rohitaby scales, establishing length-weight
relationship and relationship between the scake @i the body size.

MATERIAL AND METHODS
Method for counting annuli
Scales from, fresh specimens preserved in thedragare collected from about the middle flank af th
fish just under the dorsal fin and above the latéma. Key scales were regarded as those lyingctly
below the posterior end of the dorsal fin and amfitst row of scales above the lateral line. Tbales
were cleaned with cold water (as warm water digirattes them) and will be observed under a binocular
microscope. The number of growth rings on scales ezunted. When inspection is not made on same
day, the scales were fixed in-between two slidéd Wih cello tape for observation later.

Length-weight relationship
The formula given by Lacey and cretin for lengthigin relationship of different species of fish is:

Length and one third length xGirth squared in isch®Veight
1000
1Y, length of fish multiplied by square of the ginthinches and divided by 1,000 gives the weighfissf
in pounds.
Direct Proportion-Body -Scale relationship method
This method holds that the growth of scale andahéte body are at the same proportional ratey@s@
growth rate). However, the calculated body lengttesfound to be lower than the empirical lengthgs T
is explained by the fact that fish attains someblathgth before the formation of scales. A modified
formula is therefore used which is expressed beth&tion:

S =L L=Sx L
S L S
S' = length of scale radius to annulus x

S = length of total scale radius.

L = length of fish when scale sample was obtained.
L' = length of fish when annulus x was formed.
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Condition factor (K)was determined for different length groups usimgth and weight data following
the equation given by LeCren (1951):
K= (W x100)/L3

RESULTS AND DISCUSSION
Age Determination by Scales
A total of 22 fishes were collected ranging in lgmbetween 26cm to 51cm in total length. The sceates
L. rohita were cycloid and were distinguished into true rifase ring and larval marks besides radii.
Annual growth rings were clearer and sharper itescdoereby producing lesser errors in age estimati
The focus, which represents the initiation of gtowt scales, is located near the anterior fieldhef
scale; while, the larval marks appear in the fyeshir age class and are situated not far from tbesfo
Marks presumed to be annuli were counted undesithple microscope. The age was recorded 1 to 1+
year in group 1 (20cm to 30cm), 1+ to 2 years foug 2 (31cm to 40cm), 2, 2+ and 3 years for grdup
(41cm to 50). The age ranges from 1 to 3 yeargsam@ed material.
Length-weight Relationship ofLabeo rohita
The Length weight equations were computed, duttiegperiod of March to May 2014. The sample was
ranged between 26 to 51 cm length and 150 to 168086ight ofLabeo rohitaobtained from the various
fishermen and presented in (Table 1). A graph dfjmeagainst length on double logarithmic paper,
however, yielded a straight line as expected. Tdreetation coefficient was 0.978 and it was highly
significant (p<0.001). This indicated a close lielaghip between length and weights. The condition
factor (K) was calculated from pooled data for @iéint length groups. The minimum and maximum
values of ‘K’ were observed between 0.85 to 1.3He Rverage weight 775.82 gm was noticed. The
maximum value of condition factor was observechim41.3 cm length and weight 950 gm which may be
attributed to the maturity. The fluctuation in thalue of ‘K’ in fish has been mainly assigned to
dependency on many factors such as feeding inyeffisit size and availability of fisf. In the present
investigation with the help of back calculation hat it was noticed that the first, ring was fornad
52mm length of fish.
Direct Proportion: Body-Scale Relationship
From Fig. 2 it is clear that there was an isoggm@mnth rate. However, the calculated body lengthsew
found to be lower than the empirical lengths. Tisbds show a linear but not directly proportionadiya
scale relationship (Table 3). The minimum valuescdle radius to annulus was 8mm and length at that
time was 52mm (by back calculation method). The imar value of scale radius to annulus was
recorded 25mm and the length at that time was h&®.{by back calculation method). Same values have
been obtained like 2.99 f@atla catld’, 3.02 forTor putitora?. According to researcher in general, all
fishes have annual cycles of maximum growth comedmg to summer and autumn when temperature
and food supply are moderate and suitable ambe@rttitions?,

Table 1. Length-Weight and Age Relationship

S. No. Length (cm) Weight (g) Age (yrs)
1 35 432 1+
2 34 390 1+
3 36.5 470 1+
4 41 800 2+
5 26 150 1
6 29 290 1+
7 28 250 1
8 445 1150 2+
9 51 1600 3
10 395 736 1+
11 27 188 1
12 41.3 950 2
13 46.6 1250 2+
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14 43 1000 2
15 44 1100 2
16 45 1180 3
17 43.5 1100 2
18 43.2 1000 2
19 47 1270 3
20 40 760 1+
21 41.5 830 1+
22 26.3 172 1
Table 2: Length and Weight Relationship
No of fishes Length (cm) Average Weight (g)
1 5 25-30 210
2 5 30-40 557.6
3 9 40-45 1012.2
4 3 45-51 1373.3
Table 3: Body-Scale Relationship
Length of scale radius to Length of fish when annulus X was
annulus X (S) formed (L)
14 98
10 62.9
12 79.6
15 99.1
08 52
11 70.8
09 60
23 167.5
13 93.3
15 101.2
25 171.1
15 112.6
24 177.5
12 80.6
22 144.4
24 156.5
12 79
16 106.3
25 180.7
14 101.8
15 111.1
10 65.7
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Fig. 1: Sample 1, Length 35 cm; Weight 432g
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Fig. 2: sample 2, length 34cm; weight 390g
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Fig. 3: sample 3, length 36.5 cm; weight 470g
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Fig. 4: sample 4; length 41cm, weight 800g
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Fig. 5: sample 5: length 26 cm, weight 150g
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Fig.6: sample 6; length 29cm, weight 290g
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Fig.7:sample7, length 28cm; weight 2509
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Fig.8: sample 8, length 44.5; weight 1150g
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Fig. 9: sample 9, length 51 cm; weight 16009
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Fig. 10: sample 10, length 39.5cm; weight 736g
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Fig. 11: sample 11, length 27cm; weight 188g
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Fig. 12: sample 12, length 41.3; weight 9509
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Fig. 13: sample 13, length 46.6cm; weight 12509
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Fig. 14: sample 14, length 43cm; weight 1kg
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Fig. 15: sample 15, length 44cm; weight 1100g
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Fig. 17: sample 17, length 43.5; weight 11009
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Fig. 18: sample 18, length 43.2; weight 1 kg
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Fig. 19: sample 19, length 47cm; weight 1270g
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Fig. 20: sample 20, length 40cm; weight 760g
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Fig. 21: sample 21, length 41.5; weight 830g
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CONCLUSION
The overall results indicate thahbeo rohitashowed an almost isometric pattern of growth ingresent
habitat and the condition factor values showed th& in good condition or health and the present
condition existing in the collection site is conihle for the feeding and optimum growth of fish.igh
study will help biologists to know the status oistfish and develop culture technology in naturatews
and will be useful for the fishery biologists andnservation biologist, for successful development,
management, production and ultimate conservatigheofost preferred food fishes of the states.
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