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Fultons’ Condition Factors (CF) and the Relative conditions factors (Kn) of the Macrobrachium
assamense peninsulare were studied for an interval of one year (2013-2014) in Rawasan stream,
Uttarakhand, India. The Kn was observed maximum 1.179 in October 2014 and minimum in 0.904 in
January 2014 in male prawn. Whereas CF was observed maximum 1.969 in January 2014 and
minimum 1.491 in October 2013. But in case of female prawn minimum value of Kn was found 0.572
in June 2014 and maximum 1.214 in October 2014, but CF value was observed minimum 0.802 in
October 2013 and maximum 2.388 in June 2014. The conditions factors (Kn, CF) ranged from (0.572
to 2.388), showing that the Macrobrachium assamense peninsulare was in a good and stable

environmental condition in its microhabitat.
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INTRODUCTION

The freshwater prawn of Genus Macrobrachium is a member
of crustacean fishery among more than 200 species worldwide.
Freshwater prawn is considered as important group of the
fishery and form an important dollar earning commodity and
biologically rich in diversity for which proper managerial
planning is absolutely necessary to maintain sustainable
utilization of the resource. Freshwater prawn species are
divided in to major and minor prawns, but in India the research
work on minor prawn is in infant stage due to the small size
and of no trade value. These minor prawns are present in the
foot hill streams and rivers in Uttarakhand having low water
velocity. The weight length relationship provides an
opportunity to calculate an index in the fish which is
commonly used by fish biologists to compare the condition
factor and wellbeing of fish (Weatherly, 1972). The condition
factor is quantitative parameter of health state of fish which
reflects its feeding condition as well as its reproductive status.

*Corresponding author: Anita Rawat Rana,
Department of Zoology, Govt. P.G. (Autonomous) College Rishikesh,
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Fish condition can be extremely important to fisheries
managers. Plump fish may be indicators of favorable
environmental conditions, whereas thin fish may indicate less
favorable environmental conditions. In fish, the factor of
condition reflects, through its variations, information on the
physiological state of the fish in relation to its welfare. From a
nutritional point of view, there is an accumulation of fat and
gonadal development (Le Cren, 1951). Some important
contributors on the study of condition factor of fish and
crustaceans in Indian and abroad environments are (Le Cren,
1951; Enin, 1994; Arslan et al., 2004; Abohweyere et al.,
2008; Deekae and Abowei, 2010; Idris et al., 2011;
Omogoriola, et al., 2011; Rana and Kumar, 2013; Langer and
Khajuria, 2014). According to Deekae and Abowei, (2010)
Fulton’s condition factor is the plumpness of a shrimps. It
determines the well-being of the particular shrimps in a
particular water body. In the present paper the attempt has
been made to study the Fultons’ condition factors (CF) and the
Relative conditions factors (Kn) of the Macrobrachium
assamense peninsulare for different length group of prawn for
the first time from Rawasn stream. The Relative condition
factor (Kn) is also significant in fishes for understanding their
nutritional and biological cycles (Le Cren, 1951). According to
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Swingle and Shell, (1971) “Kn” has its greatest application in
studies involving fish population in lentic waters.

MATERIALS AND METHODS

Rawasan stream is located at 29°55°33.82”N and
78°26°42.41”E having elevation 2835 feet and eye altitude
20306 feet in Pauri district of Uttarakhand, India. The
collection of prawn specimens from the said stream was done
in the interval of one year from 2013-2014. The collection was
made an monthly basis and the analysis was done in male and
female prawns followed by the morphometric measurement by
using Digital Vernier Caliper to nearest 0.1 mm and then
weight were taken by using table top digital balance to the
nearest 0.01gm measurements.

Fulton’s Condition Factor (CF)

The condition factor of the prawns was estimated by Fulton’s
condition factor (CF) proposed by Fulton in 1904. It assumes
that the standard weight of a fish is proportional to the cube of
its length. Pauly, (1984); Wootton, (1992) have calculated CF
by using mean of total length and weight of shrimp. The
equation is as follows.

W« 100

o=
713

Whereas “W” is the whole body wet weight in grams and “TL”
is the total length in centimeters, the factor 100 is used to bring
CF close to a value of one

Relative condition Factor (Kn)

The relative condition factor ‘Kn’ has been calculated by Le
Cren, (1951) formula. This “Kn” value is used to compare
conditions between species and within their size classes
(Omogoriola et al., 2011).

. . w’
Relative condition factor (Kn)= —

Where,

Kn = relative condition factor

W’ = Weight of prawn in grams (Observed weight)
W= calculated weight

W’ is calculated as, W’= al®

Where,
W’ is weight of prawn; L is length of prawn; ‘a’ is intercept
and ‘b’ is slope.

For practical purpose this relationship was expressed in
logarithmic form as:

W=LogW=Loga+bLogL

The difference between CF and Kn is that the former
measures the deviation of an individual from a hypothetical
Prawn weight, while the latter measures the deviation of an
individual from average weight from length.

All the statistical analysis were performed using Microsoft
Excel 2010.

RESULTS

The Fulton’s condition factor (CF) and relative condition
factor (Kn) of Macrobrachium assamense peninsulare have
been recorded from Rawasan stream on monthly basis, shown
in Fig. 1 and 2 and descriptive statistical data in Table 1. The
month wise relative condition factor calculated in male prawn
was found to be 0.904 to 1.179 and Fulton’s condition factors
ranged from 1.491 to 1.969. But in case of female prawn the
relative condition factor ranged from 0.572 to 1.214 and
Fulton’s condition factor ranged from 0.802 to 2.388
respectively.

The CF and Kn values showed similar trend in different
months in both sexes
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Fig. 1. Monthly variation of CF and Kn in Male Macrobrachium
assamense peninsulare
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Fig. 2. Monthly variation of CF and Kn in Female
Macrobrachium assamense peninsulare

The CF and Kn values showed similar trend both sexes in
different months. CF is higher throughout the year than the Kn
which is minimum throughout the year. It means the increase
in length of the prawn don’t show any effect on the weight. In
male prawn minimum Kn value was recorded 0.904 in January
2014 and maximum 1.179 in October 2013. Where as CF was
minimum value 1.491 in October 2013 and 1.969 in January
2014. But in case of female prawn the Kn was found maximum
1.214 in October 2013 and minimum in 0.572 in June 2014
and vice versa in case of Fulton’s condition factors 0.802 in
October 2013 and 2.388 in June 2014 respectively.

DISCUSSION

The condition factors value (CF, Kn) show variation during the
study period in between the male and female prawn and
maximum value was observed in female than male throughout
the year. It is due to higher weight of the female and presence
of berried female.
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Table 1. Monthly variation in Fulton’s condition factor (CF) and Relative condition factor (Kn) of
Macrobrachium assamense peninsulare in Rawasan stream in Uttarakhand India
Male Prawn () Femalz Prawn (2]

Months No. of | MeanzSD Mean=SD | Fulton's Relative | Wo.  of | MeansSD MeanzSD | Fulton's Relative

specimen ength Weight condition | condition | specimen | Length Weight (g) | condition condition

(mm) () factor factor {mm) factor factor (Kn)
(CF) (Kmn) {CF}

Aungust 2013 £ 40.0+G &7 1. 28=0G8 1875727 | 09447 7 40.07£3.72 121052 1 8ORDAT 0. 835760
September 2013 13 46082584 BEE0T6 | 1905284 | 0.9316 14 39,7543 66 12220 .42 1944718 0.905088
October 2013 B 47.32=4.6 58=0.34 | 1.490683 | 1.1789 5] 46.67£5.75 | 1.1720.55 0.B01T49 1214489
Movember 2013 10 47 47=9.21 Bee=1.03 | 1T38E22 | 10093 S 41.12£8 25 1. 20=0.64 1.737876 [ GS6RGE
December 2013 S 46622039 Ed=1UE 1_R230RT | 0 G2 13 42 S9ath 36 1.33=0 56 1. 6RA036 081626
Janwary 2014 8 45 63=14.75 T=1.62 | 1.968942 | 0.9040 5 Ap3=0.05 0.92=0.80 1.927574 1.059826
February 2014 10 421077 43=1.1h 1. 939585 | 09212 T 40214630 1 .07=0.47 16452491 10493149
March 2014 S 4] .AE=1_30 1.62T062 | 1.0961 12 A8 162020 | 0.86=048 1.551338 1.213449
April 2014 14 42.60=6,92 1.673335 | 1.0702 8 4187441 | 1.22=0.49 1.66829 096698
May 2014 B IR E1LT .08 098040 | 1614143 | 10608 g 36.T248 24 | 0.B620.59 1377484 1.193069
June 2014 H 47.43=7.40 LEI=077 | 1696731 | 1.0346 3 46,163,601 | 2352038 | 2388264 | 0.572
July 2014 [} 4T 122418 1.03=057 | 1.845374 | 09540 10 A6 15407 1.31=0.51 2183112 0 226ESS

The mean values of relative condition factor (Kn) calculated
for both sexes indicated that females were in better
condition than males. Similar results were observed in
M. malcolmsoniiin Ganges River, Bangladesh by Hossain,
et al. (2012). Relative Condition factor (Kn) range that was
obtained in this study varied slightly with the results from
other studies (Abowei, 2010, Nwadiaro and Okorie, 1985). The
value of Kn obtained showed that Macrobrachiumassamense
peninsulare were in a good condition in its habitat which may
be due to less pollution in the water bodies and low
anthropogenic pressure, but need to maintain and conserve
their habitat. From the calculated mean value of CF it is clear
that CF increases with increase in length and length of the
Rawasan stream prawn increase more than their weight. The
CF was recorded low in October means the young animal are
available more as compared to the rest of the months in both
the sexes. It shows that the value of CF is dependent on
physiological factors like maturity, spawning and other
environmental factors. Moreover, several other studies have
also reported sex specific differences in CF with females
showing better condition than males of the same population
(Deekae and Abowei, 2010). These sex specific differences
are attributed to reproductive seasons and/or the presence
of ovigerous females (Hossain et al., 2012). According to
Wootton, (1998) the value of Condition factor varies when the
average weight of fish does not increase in direct proportion to
the cube law of its length, but increases with increasing length.
This study is the first report and is a basic information on
the condition factors of Macrobrachium  assamense
peninsulare from Rawasan stream and goes a long way for
providing the much needed information for the management
and assessment of prawn in their microhabitat.

Acknowledgement

Author’s are very thankful to the Head, Prof. A.K Dobriyal,
Department of Zoology & Biotechnology and Campus

Director of H.N.B Garhwal University, Campus Pauri for
providing necessary laboratory facilities. First Author Koshal
Kumar also gratefully acknowledges to UGC, New Delhi for
providing National fellowship for Higher Education for
conducting this research work.

REFERENCES

Abohweyere, P.O. and A.B. Williams, 2008. Length
weight relationship and condition factor of Macrobrachium
macrobrachion in the Lagos-lekkiLagoom system, Nigeria.
Res. J. Biol. Sci., 3 (11) 1333-1336.

Abowei, J. F. N. 2010. The condition factor, length weight
relationship and abundance of /llishAfricana (Block, 1795)
from Nkoro River Niger Delta Nigeria.Adv. J. Food sci.
Techonl., 2(1) 6-11.

Arslan, M. A. Yildirim and S. Bektas, 200). Length weight
relationship of brown Trout (Salmotrutte L.), inhabiting
Kan stream, Coruh Basin, North-Eastern Turkey. Turk. J.
Fish. Aquatic Sci., 4: 45-18.

Deekae, SN and JF.N Abowei, 2010. Macrobrachium
macrobrachion (Herklots, 1851). Length-weight
relationship and Fulton’s condition factor in Luubara creek,
Ogoni Land, Niger Delta, Nigeria. Int. J. Anim. Veter. Adv.,
2(4):115-162.

Enin, U.I. 1994. Length weight parameters and condition
factor of two West Africa prawn. Rec. Hydrobiol. Trop.,
27(2): 121-127.

Fulton, T.W. 1904. The rate of growth of fishes.22" 4nnual
Report of the Fishery Board of Scotland, (3):141-241

Hossain, M.Y., J. Ohtom, A. Jaman, J. Saleha, L.V.J.

Androbert, 2012. Life history traits of the monsoon  river
prawn M. malcolmsonii  (Milne-Edwards, 1844)
(Palaemonidae) in the Ganges (Padma) River,

northwestern Bangladesh. J. Fresh. Ecol., 27:131-142.
Idris, M.H., M.AM. Ali, J. Gayah, M.Z. Hassan, and A. Z.
Abidin, 2011. Growth performances of freshwater  prawn



37739

Koshal Kumar et al. Preliminary study of Fulton’s condition factor (CF) and relative condition factor (KN) of

Macrobrachium assamense peninsulare from Rawasan stream, Uttarakhand, India

Macrobrachium rosenbergii (De Man) in an integrated
farming system. Res.J. Fish. Hydrobiol., 6(1): 41-48.

Langer, S. and B. Khajuria, 2014. Prelimenary study of
condition factor (K) and relative condition factore (Kn) of
Tor putitora from Jhajjar stream, tributary of River
Chenab, J&K. J. Int. Acd. Res. Mult., Vol. 2. 368-373.

Le Cren, E.D. 1951. The Length-Weight relation ship and
seasonal cycyle in gonad weight and condition in perch
(Perca fluviatilis). J .Anim. Ecol., 20:201-209.

Nwadiaro, C.S. and P .U. O Korie, 1985. Biometric
characteristics: length weight relationships and condition
factors in Chrychthys filamentosus, Pisces, Bagandae from
Oguta lake Nigeria.Biol. Afr., 2:48-56.

Omogoriola, H.O., A.B. Williams, O.M. Adegble, F.C.
Olakolu, S.U. Ukaonu, E.F. Myade, 2011. Length ~ weight
relationship and condition factor (K) and relative condition
factor (Kn) of Sparids, Dentexcongoesis (Maul, 1954) and
Dentexangolensis (Maul and Paul, 1953), in Nigerain
costal water. Int. J. Biol. Chem. Sci., 5(2): 739-747

Pauly, D. 1984. Fish population dynamics in tropical water: a
manual for use with programmable calculators ICLARM,
Studies and Reviews &, 325 p.

Rana, A.R. and Koshal Kumar, 2013. Length weight
relationship and  Fulton’s  condition  factor  of
Macrobrachium assamense peninsulare in Khoh tributary
of Ram Ganga from Garhwal Himalaya, Uttarakhand India.
Environment Conservation Journal, 14(3)17-22.

Swingle, W.E. and E.W. Shell, 1971. Table for computing
relative condition of some common fresh water fishes
Alabama Agriculture experiment Station, Auburn Uni.,
Circular 183.

Weatherly, A.H. 1972. Growth and ecology of fish population.
Academic press London

Wootton, R.J. 1992. Fish ecology: tertiary level biology
Blackie, London, 212p.

Wootton, R.J. 1998. Ecology of teleost Fish 2™ edition
Dordrecht: Kulwer

kst sk skoskook



