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ABSTRACT
Mearly 48 species of the freshwaier
prawns (slee rusge 4.2-38 cm) recarded frem
ke Indism anbeontiment, Macrobrackivs
raverberpll s the mast preferred species due o
its sultahility for aqusculisne on sccount of its
fust growih rate, ommbwoross feeding kabit, hardy
maimre, compatibillity for polyeuiture, raistancr
to certnin diseases, mnbgme sppearanes and high
prices in domestie s well a8 in Internstianal
markets. In matural systens, i ahining & sioo of
1038 em with 4HH1-450 gm weight thas being the
Inrgest prown svailable for culture. [ grows well
in almost all freshwnier amd low-galine waber
didches, canals, ponils asil small dams, While
culbtured In earthen ponds, the ready marketing
size of TO-80 gm b aldained over & period of 8-
10 meom ths wnder the tropieal dlimate. Pobycultare
with eompatible pecies ol carps fucilitute better
utilivathen of pond resoarees and also eontrol
expessive growik of slgas aml soplaskion. The
EFass carp, silver carp, cadla, rolo, milldfish and
green chromids can be used for polyeuliure with
seamipi, however, Bottom feeders like fhe mrigal,
eammen carp and tilapis are ool advissble as
they compete for food mod space.,
Ky words: Macrobrockium rosembergil,
Becase of s universal sppeal, unique tete and
Loow fixt combent, prumms are fust becoming & popalar
food Mﬂmﬂurﬂﬂﬂ#ﬂﬁﬂm}'m

Japan, Unitiel Bingdom, United States, Hong Kong
Singegore and several ather countrics (Mew ang
Vialenel, 20001, I all these places, the demnasd fir
prrwes b5 increasing day-bry-day and the upply can
baary e met (Kiiry, 20050, apan md United Sofes
harve the biggest frozen pewams murkets snd thes v
slane sceount for abowt eighty percent of the fois)
world praws comsumption {Kuty, 2004; Nake ol af,
HOT). Prawn catch in the sea and other

natural resounies has boen stagnating for the bt
severed years and B costain places ovm s doclining
dhoe iy prnsmty flucirers which desply affocted i A s such,
any further incresse io meet the widening supphy anil
demmarat g can be achieved oedy g p s
(Kutty, D05, New el o, 2008), Therefbee, & waorld
anquaculiure race for presm culiune bas besyi e
(Upadhyay ef al., 2006; Nair er i, 2007; Rajif &
al., 2009; Marques and Morses-Vabents, 2012},
Dhuring e st five years, the plobal freshvate it
procduction regisered more dhan 12 fobds boréeie fitiny
35,573 tonnes in 1995 to 455,000 tonnes talesd
shove USE 1.5 billion in 2007 in which
Mokl o i uted i
244,000 tonnes (Faju er ol 2009), Benhwes 19H-
203, the annual increass of Tarmed M roacabergll
prodiaction in Eadis was about 8% with production
touching 30450 tonnes in 000200 (Kstty, 2005,
An sach, India is the second (sfler China), largest
cxmiribuior o freshwater privem o e vkl ket
folicroved by Thailand, Hangladesh, Tabwan ond
Wietmam (Belsenagan et al, 3004 Rajuesal, 2009,
Tha huie: misthiod| of pravwn culfure i almosl similerin
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crres. Aqmcaltune production
wthwnﬂmwmwmm
Hirapver, the quantity of sasspy exporied from tis
coustey was |8,980 tonnes word s 44T craees
during 0072000 {Sakthivel, 2093; Mair e al,

Prawe helong o the frashwater cg-bearing
Family Palsemonidas of which Macrobrachium is
poprelarty cultured Geres or the marise, non-egg-
and Agricelturs] Crganizations (FAC) adopted the
comvention of referving all pakasmonals 48 prosms aed
all prsacids 25 hrimgs [ Aguad af af, [985). However,
thent is 0o clear-cut distinetion Bebween the fems
shrimp and Fm"ﬂ they are belng used

with eonphasizion oo or the other iy
differeat parts of the world, Ameny; the shiimps,
pmm[ﬁ;‘-'mlﬂ insdiss (white
prews) __uﬂg.hdﬂhﬂ'dnll?ﬂ'«'il:l-ﬂ'l’-' EEd
v commerially imprrtant spocies. They require s
water g htﬁxwhﬁﬁmh.ﬂwlyﬁﬂ
sprecies of dhe (@ range 4238
wh:ﬂmduﬁmhhﬁnm

inclnde -
altifbons altifrons, M. i E:Hmd;i
:.IMII'I:I‘I arramensd, M gesamenss

n v M susreale A b

Hml‘fﬂ'ﬂwu = dmlarae, 4
aam, M camaras b crvermicoly, Af

m.n'm"""w

i dvakarani, M. dolicadaeiidus, 4y
platum, M. equidens, M. pongeficim, pf
ve, M. herdersodayanim, M hermider i
hendersoni, M. hendersonl cacharense, Ay
herpdersom planrosiies, M. komagerse, W i,
M el idellin, 1. il peovgl, M. indicum, Ay,
e, M jmnsnee, M. fnmeond, M fosepi,
M, kempl, M. Eistenze, M, kulsivnse, M
*“j““mm M lamarrei, M, lamarrgg
Tamarroides, M Lntimanes, M. moleodmsoni, M
i L M mirhile, M omaso, M rabil,
M rovashollancliog, M, ormales, M. pegusnse,
pogersd, M rosembergii, A rivde, M. sowrkolf, A
seohriculwm. M siwellkbensd, M. fulcolus, M
iiwarii, M micarnaiakae, A veliense and AL
vellerimoanuy { layschandsan, 2001 ; Jayachandesen
and Inidbre, 20100, Among these freshwater prawns,
Macrabrochium posentergii (the glant loag-legged
giwer prawn), M malcomaonid, M chapra (I
panpeticaw), M doarmom and M lomarret, M
villosimanus, M. josephi, M. idella idellx, M idella
geongs, M. rude, M. equiders, M. scabriculum, M.
lamchesteri, M ralcatus, M miraldis, M. Hiterse
cred M deavémugmnay e comenercially Enporand species
(Elanaujia, 2003; Mair & af, 2007, OF them, the
first thres species are suitnble for squaculnare in India.
Thiey meqjuine fresbrwater {sweel water) or low-salne
water for their growsh (Rao and Tripsthi, 1993
Famujia, 20001 Species of the freshanter prans
af gemes Macrobrachium are distribated troughout
the ropical and sabtropical zomes of the world, They
&0t Found inimost inland waser srens including lakes,
rivers, swamgs, rigation disches, canals and ponds
#s well a3 estuaries. Most speciss require
brackishwater in the inltial stapes of their life-cyele
ared therefine, they are found in water thai i direeily
erindlrectly conseciod with the sea. However, some
coimiplete thidr life-cycle in inland safine and froshwater
fakes (Rao and Trigsthi, 1993; Kanaujia, 2003)-
Macrobrachium norershergii [5 8 crusiaeen
it exoskodeton o shell. The body of pewn isdévided
%o head, abdomen and tail, These are five pairsal
walking legs. The first pai is used foe puating fised T2

AN Faniep sl A% Lpsdenay 3

cithers and ends fn pronounced claws. 8 s osed Bor
= f.dulire ond caiching food. The rostrum develops
st bip o the head Deesaland wenbral iseth mumbers
are 1215 ond 8- 14, respectively. Thereare five pars
of swimming begs at the shdomen with one paic sl
each sedomninal segrment, excep the b one. The Lail
part is compased of twi aropods and oo bekson,
The hesd of mature female and its second walking
feges are much smaller than the aduk male, The genital
pares are st the bese ol third walking legs, the pleury
af the abdomen zre lorger and the shdomen sl s
lrroader: The prlewrn form a brood chamber in which
the ey are carriod during leying and hatching. A rips
o ovipesoes female can casily be detscted because
the ovarics can be seen as largs crangs coliourned
mzsses peoupying b larpe portion of the dorsal asd
talernl parts of cephabodorn, Like other custacsses,
all frashowater pravwns hive to regelerdy cast their
crnskeleon or shell in oedes b grove;, This process i
redizrred 10 as moaltng and is secompanied by a
sudiden Incrense i size and wight, The numkber of
mecrulis and the durstion of intermesalt are not fixed
and depend o the environment, particularly
permperature and availability of food. Meombrachim
o, hins 2 smcoth round dorsa] surfice o ghe abdomen
whilz pennpeids have o simple of compilex ridge o the
dorsal apex of the abdomen. Moeeaver, the second
pleusroa of the ahdomen (or til) of e speies
caeriaps bt the first snd thind pleurs. s penstids,
the second plouran avertaps the thind plearos onty
and isitself cverlappoed by the firs ([ Amame s
Brunsnn, 1956}, Macrobrachiom rosenbergpll i
Idipeaous 1o Sauth md Southeast Asin, Northen
Drocania and = the Western Pnrgﬁs istands, Asthis
species is the mast favoursd for éomenercizl Brming,

it has heen introduced bo sk coantries covermg

almos gvery contheens (Mairef ol 2007, Marques
and Morses-Valenti, 201 3 M, rasentergii {5 novwr
farmmed in considaroble quantity i many COURNES
e hudfies Hawwall, Homduras, baisritivs, Taiwan ied
Thadtand and (he fems e now being esteblished in
many olber countriss ngluding India, Costs Rica,
Indanesia, lsrael, hMaliysia, Mesica, thaz Philippines,
Firnhebwe afe (T Abrama and Branson, 19961

3 the tonal glohal production of §,06,260
teqied of culnped crustaceans during e year 14481,
it prawns contribioeed 9. 5% while coasriation
ol freshwater prowns wis anky 4.1% (Mew, |594).
The percenitage sharing of Treshwaser prawns i the
fotal 6,23, 709 toene production of prowns in Asi
during 1951 wa oaly 5% comgpared ba 553 that of
marine prawns. Okobal pradustion of formed M.
ruesenbergi! was estimated fo be 31,297 loswses in the
year 5590 and §, 1%, 000 tannes during 2000 (FAC,
20H1Z; Kutiy, 20051 Creer 3% o thea an: produced
I Asta, 42%% of Asiem fredvwaler praws |.u1:rdl.n.!||m
weas Trom Tabeas while Thailand amd Wiclnam
contribaied 24% and 23%, respectively. The oller
JAsizn countries whirs Freshwster pravan culbsne is
heing practiced includes India, dapas, Myasmar,
Bruned Danissalens, Cosmbodia, China, Indonesis, Imn,
Pepal, Polidistnn, Bangladesh, the Philippinesand Saud
Arabia {Phucag e al, 2003; Taynmen, 2003,
Yoonpundh e ai, 200%; Hossain, 2003), Thosgh
FAD ha given the penduction lewel of caer 1,728,040
ranne ol M rogen bergl for Chinaduring 200§ but
they claim 1o have ackieved the intal production of
caltures freshwater pravwes (Macrakroskium gpp.)
over 210 innnes durieg this podod | Wesin, 2005,
Faju ef i, J009).

Chatslde Asia, the two Sowlh Amerhcan
countries Ecusdor aed Brezi] were the next major
copgributers o the global production of Feshwaler
prawre daring 1991 . In Beazhl, Shere are more than
00 grorey-ct oulture ferms snd with producdivity
warying froims 1,000-3, 500 kghafvear iotal production
af 400 mt was realized (Velenti, 2003). Cobambis,
{rayemae, Pery, Sirtnaen nnd Veneoela are few ot
Sovath American couniries where freshovater provn
farming is beimg practiced (Mew sad Valenti, 2000).
Among the Morts Americe and Catblenan coumries,
contribation of Mexico, Hewaii and Commewealth
af Puertiz Riea in the global production of freshvier
prawns durimg 1991 has heen importasl. The
Dominican Republic, Jamaicn, Gozdeloupe and
puartnigue in the Caribixsan are significant prodiscers
afthe freshwenter prwns, Costs Rics, Bl Sahadar,
Chuscerals, Honduras, Panama and Lisclka sre few
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pther of the world, relatively insignificant
e patzred in South

m
s, anly Fiji, Guadm ;
m&pﬂjﬂmﬁm of freshmter prawes (New
e Vi, 20011, In i, cnly 1,49.591 hafut &2
fur heeen broughi under prawn freming yichTing ahcul
mmﬁd’mmwuﬂrwi:mﬁnmm
of P mansdae. The quentity of freshwater pramms
produced dring 1571 wss geound 140,000 sonmes.
“These is enthesiastic interest EOnEs farmers and
For Ereshwatis prawn sopaculturs in
Tndia, especially from Ardhra Pradesh which
contribetes in BE.G% of el freshwater priw
peoduction dering 2007-2003 and more and more
e farms ane being developed day-by-duy for the
purposs (Kulty, 20033, However, at present
quenlifywise it s Tt eveviriburtion inlotal expont of
fichas and fhery prmsdcts from curcountry.

parcr i Dereinpmet
Froskwater Prawn Agquiculure in India
ll'uthwﬁr¢¢r'|'qllih1I|1I|F'-=ill Inadis s peryred
around prawn culoire dist 1o its kigh unit vy
realization asd ever-expanding expart demand,
ti:'rﬂﬂil'ii:fulr.jrc:ll".ll:'lfn.' prawm saried in Tndia during
giy.n'mnﬁ [,}- ekl -nAnCLHss, MWre than ong lekh |1:|_
area wats broughl under culbure, However, the rapid
growih of e marine prawn farming industry halied
saddenty in 1794-94 alang the East coast and in 1995,
o hong the West coast. Tz coollapse of the indstry
was aftrbuted maisly to environmenial and health
prohlems resuliing in the oulbreak of the digesses
Sakthivel, 2001}, Subsequently, maring prawn
Eurming industry siffered yelanother setback dise 1n
judgment giver by Honoarable Supreme Coar of
i during 1594 barming setting up of prawn culiuee
pands within constal regulation 2one (CRE).
Consequently, o great imterest has been developed in
Indis for Sneslpwmier praem agusculiuee a.uli'.']l.u-ingﬁu:
past seven-cight years sevieral new farms have been
devedaped. Mare and more priven farmers of the
conmiry e tumning ba freshwater proven aquacubure
o pveroome the serback in manne prawn farming
(Sakthivel, 203}

AL Faadey god AL Upadiyay

Ievkis o vasd pootereial o cominercial Eanring
of both marine as well as freshwater prawns and
passesses one of the richest resources for frednyster
pravden aguaculbare n the world. On sccount of is
iibeal climatic conditions, it can he reganted as the
“slepifig glam(™ for freshwmter prown Earming in Asia
While argund 1.2 million b f coastal area located in
and sround backwnters, estuarics ond other
brackishwater bodies provide pofengial sites for marine
v frming, & vast portion of arother sevenl mallion
ha e in and around S closs vicinity o 2 23 million
ha of pands and tanks, 1.30 million ba ofbeels, jlicels
andl derelict waters, 2.09 milllon ha kakes and
reservoirs and also 0.12 million km of canals and
chanmels e well -8 portion al phcrut %) milfion ha
of padidy fields can be sefenti fically developed for
commercial expkitaion of lesheatir pree through

nquacalture or culbare-based capbure (Fhingram
1991}, OF the 1.9 milfion he availsble freshwate
pomdts, 10,3 million ha is used for prawn culture, the
production of seampy can be rajsed to 1L500H
{onpes warth R, 3,000 crones (Sakihivel, 2003}
[ thee 2040 speies of freshwater pravwms, M
poerbernii, commonky called “scamgi” is the gos
profirred species det 1o its suitahility for squaculiun
oy account of g5 fast growth e, omevorous feding
hahit, hardy nabare, compatibility for polycatiure
res A b Derin d fases, wni] U Mppearancs am
igh prices In domestic &5 well a5 in Ipternation:
markess. In naturs] system, £ stnins a size of 30-3
cm with 400-450 g weight thus beang e large
prawn available fior culture. 1t gres wedl in almest 8
{reshwater fod bow-zaline water b michs 25 |aloe
rivers, swmsnps, inmization d fiches, canals, ponds ae

I:}? Scanned with OKEN Scanner
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a caltirs period af - |0 months under the

sesmpi. However, bottom fesdons Wz mrigal,
common cap and tilapis are ot advisable for
pokycunure with seampi as they s competiiors for
Mﬂmmm;wm

Scientilic crmmencial Buming ul v has
Juest started in g coaniry. Since the net return from
sk Garrning s rvech more than noemal fish fsing
several pew farms are being developed for
monaikees of scampi or mined cubiure with other
i i, especially in e staies of Andhs Pradesh,
Wt Bergal, Kerals, Orisa, Maharashira, Funjib,
Heryisa and Gujarat (Upedhyvay, 1995
Vasuievappa, 2001 ; Saksivel, 2003; Singh, 2005}
i s e vy b e o mnecisieore o mirs].
walitomn of M reseniergil. Mot of de: Srms s West
Beagal, Oris and Gujarst wse seed coliected from
e wild wivoreas thees in Aedhrs Pradesh, Tamil
Miadh, Korada and Maaahirs mainly use hatchery
produced seed for culture. However, o major
m&hmﬂ{ﬁqmmh
eur coumry b boen the scarcity of seed (Mohantis,
2000). Hacchery technology for produsction of
rosenbergii seed has been developed and sboui 7|
Rancherics have beotm seup in bndin with s productioe
Eapacity of moee then 13 million seeds o overcome
this problem (Bojan, 2003). Even though site

Ry dad [evalapeai

can ¢ssm daily Erend for millans of people beshle,
b E"'m.ﬂhn Lo the natien.

Like oither forms ol aquscuBune, Priwn
feming is Timited by envirommental cosiraints. by
roserbergii is amenable 10 extensive, modifed
pciensive s wiell as semi-mersive cullure. However,
itmhuﬂnﬂ a% insensively as msrine PTavTE

Cansidering e vast poenitiad areas available in o

poucry for culnanes and with B view 1o ensere long
sustwining yiekd, befier eeoncaics nnd coo-friendly

it 15 ndvissble Lo adopl io exienaive dr
modified extensive farming system. Thesover-
imsensification im marine praswn culbare has alrendy
Fumd b g Fpsastrouss and invited o kot of crigicssns
if several comers irc ludleg Thbvwnmn, Thailand, Chisa,
[zudia and other countries. Flowever, fm'mingqf.u'
rosemberyii i mose envirosmentally susminabie
berause oif its lower groa-oul intersiny, Mareower, in
camirsl i mnarine prowm culture, it doss pot require
semmmer except in hatcherics or coastal shies, Even
hascherics can be opernted inland by diluting
transporied scaamter, bring or perificial sen sl (Mishra
et al., 2011, The batchery pernod 18 pwice i loag ax
thet for marine sheimg (Mew, 1994; Kansujia, 2006

Caliwre of Fresbwader Giant Prawn

Cuhure operstion of M rosenbergilin artificia] pands
«an b divided ingo Fallowing flve sieps: (i) posd
preparmtion, (if) ranspartsion of seed 40 the farming
sites, neclimaiization and siocking, (iv) callere
techmiques, (v} water quality and feed masgement
and {vi) harvesting.

Poad preparntion: Pond preparation inchedes drying.
liming, pkesghieng of pond beed, application of makis
il-caike o oeber fish killer o erndicate predators from
the pund, application of fime snd mansre [faw 0w
dung &) and fertilizers (ures and single-SUpEr
phosphate ar MPK). Ponds shauld be dried up tl
they crack, Thereafler, pomds are |imed and tilkd.
Application of lime adjuss s0il and waser pH, sterilize=
pund bottom, malstaies optimum alkakinity, keis
dheconsposs arganic matier and kills predators or other
undesirable spaalic organisms Bving a pond bofomm:

AR Pandey and A Dipadipay T

This improves pond ¢ondition and increases
prodntton. Yanous et of compounds can be used
for liming during posd preparation. However, the
application rde warics with soil pil.

Thes water should be filled into the pond 1o
an average depth of nearky 40 om md::n.ﬂ;mu;
tea secd cuke powder i@ 150300 kgfha be added
b kil predators and other aquatic organksns, The
pand shimild e further enriched with organ ke prasmanss
such as dried chicken menure (& 130-22 kghs or
rawy e dung ) #0100 kg'he and ferilers such
s e and single super phosphate @ 50-M0 kg/ha.
The pond shoald be le& ford-5 days bo provide e
for e growth of notural fecd, When colour of the
pond wnter tums green or beown, mione wilker iS Blbed
i until the desired depth af 125 meter b altained,
P e o s ncaly’ foor sioklesg.

Tramsportation ofseed tosites and pocking: Two
weeks ald posi-larvae (PL) of M. mossmbergii
produced im o hatchery ar colleced from nuneml
resources such &8 Aver die are ransported 1o dee
farming s im axygenabed podythens hags packed in
imsshiind bowes misds of eand boards and thermocol.
Prawn se6d can be transporied for (820 boersata
packing density oF 250 PLJlitre. Before redeasing the
prewn steds bnto the pond, they are properly
acelimatized for a period af 1= hours by keeping the
po bythene hags (with sceds)apen and then keps n
the pond vwater idjscent tn bundhs slowly sprinkling
wiar onto fhexs, The acolimatiotios skould be
neemally dane bn the moming so that the water
iemvgeratiee fuctmion bs mimminsl, Sample crotons
shoald be counted for siock etimation, The seeds
e then peleased i fhe ponds o the desired siocking
derrsity, The post-harvag (L) obéained froe hatchery
caulil be smocked it the cultore ponds dieectly after
scclimatimtion. Howewe, i is ndvisabie wonear them
in small nursery ks fixe 4 period of ons monts befors
Iramsferring into the culvare ponds, This ensures
predictable percentage of survival and shorizns the
ererev-cut phiase. An initia] density of 50,000 number
uf o manth ald prawn L A, 70 gm sios i casily
achievable in a growing period of § monds. Some of

the farms in Thallsmd and Hawaii socking of asmuch
s Z00, 00K seedatha bs b practics Rollownd with cull-

hssvsling ressling in hlghes producticn but the size
ot harea is reduced,

Culture technigues: The two types of culture
techribgues b adipted for pravn culture ane = ()
oomsinuous culfure with cull hareesting and (if) baich
culture 1 baich harvesting or drain hareesting.
Continmoms ahure wich call Barvesting or repesied
calling of larger prevwms is widehy ndopied in Thalieed
sl Harwaii. B comsists ol siocking the ponds, wsually
GRCE B year of somelimes 4-6 limes a year al high
sincking densities snd after about 3-7 mosa, culling
off marketable-sized provwnes st reguler istsrvals. The
ponads are not drained oul but the langer pomds aro
fished out by seining. Fallowing this sysiem,
produstion ssa 276 kpha'month Fas besn repeeind
im Hawail which worksout to be 3,312 g badyesr,
Thee ikl varies o 2,500-5,000 kgha'vesr (Hew
and Singholis, 1985; Upadhysy, 1995, Meir snd
Sadln, 2003), The olher technigqee consists of balch
culture ond batch barvesting or driin harvesting. [t
involves sincking the pond o the optimum level for
muaxismum rie of growth sed harvesting the whle
crop, possibly by desbsieg the ponda,

In Thailend, most farmers sdopl &
comibvineation of these ban inchnigens. Abcit § merniths
afier the post-lerves stocked, cull harvesiing
commences to be repeated cnee every month until
the eight month ‘when the poed b dmined coompletely
peed thee prwes harvested, The pond is again prepared
and restocked when witer mepply is availsble again.
An eatimaed prodection of 3, B4, 700 kg hafvear
Bas been reponied with this culsare practics under
serni-intepshve proem Swming. Inan epesimenta| tank,
lpmduﬂhlrMnll,Jmmh}u]m
T sachiewed im Incfia, Unider sggro-climatic condions:
alUitter Pradesh, an svemge production of freshwater
giang prawn B00- 1,000 kgha's mantis under
mencculbens operation has been realized (Sulten,
A
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1S, e verage daily weter cxchange maty be 15~
1% rf the total pond water voluhe. Linually wairr
w”*w“wﬁh—[ﬂ
the beginniag, it mey be $% only and resches 1
i e Jorpearnds harvest, [f the Sizsclved coypen
couien o the pond water body is kower than 3 ppm
iu'—_,ﬂ,‘-mmhuﬂﬂ.ﬂl
orm, poroeniegs: of wader exchangs: frgu irements fom
e o will e mowe thes usual. pH of e posd
‘water is maintsined (0 be srod §. During celere
perical, 100-300 g limerha may be eppled every
waek oy seeomd weel cnwands for getting beter
e B8 etz b e g sciusal B caletam-
roapmeam rrborer thring the caur o) Tor
m il bervineg, biygher siocking, dersity of prvwns, o
udille wheed aarations heoomes sssentis] o check
of disscbved covypes level in the posd. The
wemicr quality paramsters fie temperiturn, pH and
dissalved oxypen levels should e monitarsd
congmscaly,

Lol ol M. rosenbergii consists of aquatic
irceescts s Barvae, smal| miolbesce, fish and alls of
ofter eninal, alge. gram incloding o seeds ang
Eruits, They anoept compounded fieds, chopped
butchery wastes, tapioca, oil-cakes ¢fc and
vocasinrally may tum cannibaliaic 1n, They relish
live organisns and therefoes manuring the ponds 1o
increase benthic fums is advamgecys, Fora praan

saaoprr i B

Ilrﬂﬂﬁl'F"":'i'“dmnl 1-1.5 s vesr
ﬁ-ﬂﬂ“'i;m prepased feed is I.E-l.'d I.'!uwzucr‘ N
sieniific prawn e with comgaratively high tarpeied

of 2 fonneshalyear and uhmr.appbnaunn

pelictized foe contsining high profein pencentnge
gﬂ:’.'-lﬂl-l {EIFL 20030, Fond is wsueally spread
around ﬁfmd'h" poead or presented im

Lo apens i B metres apart, The iniention
i o observe oo masch foed has been consmed,
Thast szl i weill harve 1 e imcressed or decregsed
geconding to e extiorrl of constnption by e prawns,
They may be find oace o dey at 4-5 pm, five: days out
ﬂ'?qﬂﬁlﬂmm | mm i direeter o nursery
ponds end 4 mam mﬁnmmianw-uutmmh The
dhadtyrasion is ealoutated from e estimaled total weight
of prwwn then o theorctical daily feeding rase i
controlied by the ohservation of reeins from the dike
arunderwaler feed trays. The obseration of prawns
nd messurement of growih can be done thirough
perindic scining (every sccond week) of samples
inciuding few hundred prawns from Do differest
locations of the pond. The days when any mouking
ocznrs, nofeed i given, The theorstical daily fesding
raile mary e sssumed o be 10% of bady weight of
erareenes at imiial stmpe. This oy be gradually reduced
o ety 796 fovwands harvest. Uy dearing the inital
v weeks of gocking, supplementary-or pelictized
ezl B mat given ummﬂﬂ;ﬂﬁﬂﬁ-&d
vomversion ratio [FOR) of n gnod pelietized feed is
usunlly 2:1 4 1,5:] (Mew, 19594; New and Valet,
2000, Mohants, Z000; Mitra e al., 2005}

Harvesting: In cull barvesting sally botoen seirlng
| done amd the first harvest takes place 3-7 moaths
aher initial stocking, In batch harvesting usisally &=
pond b drained. Praans ape caught by maliple s23meg
Billerwed by hand pickiig, The final denining of pod
is e thrrangs a et that retaing the prawss. b al
cases, harvesting operations should ke place in the
exvly eorning homrs when it s cooker. Head on prvss
i tramsporied o the processing plant efber preest
ing. D iw"'ﬁlllmi’:m
location of the sites, distance from the waler SHECE
Yogeography and various other parameters as well &

e 2%

15 e
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wpe of technology adopted for culture, ihe
developmunt s well as operting tost ol one scamgy
fiemn may wery. Thecomenercial sclentific fming off
seampi hos become papular in severl parts of the
winrhd, Much af the potentisl for prwn culiure b
mal yet heen realzed, Ths fosm of aquacaliuee =
particilivly approprisie for small-scale uniis, though
to exploil exporl markets, produced groups ar
rsrketing nrganiations will be essenial. Substantis]
exparssioe 0F reshoater prows Birming B expected,
especzally in the Astan farm production by the year
2020 [Mew, 1994 B-uju.n and Viswakumar, 2003
Saktainel, 2003 ),

Orgunie Seumpy Farming in Indis

Organic farming systoms rely on the
coologically-tased practices includisg culture amd
Eiicliggical pest minagement compleichy cachud g the
wse of synthetic chemxals in crop production and
prohibit the applicaticns of antibiotics es well ax
kcemiones in livestock production. The preference-of
in the increnase in coganic commedities found in the
murkcet places, especially in the United Soates mnd
Esrcgsess Unlon {EUT, Thees enhanced demand for
such feod products may bead i the moreased
profrability for all concemed (Penlener o al, 2009).
Crpanie susculiure bs 8 new epncept for this counsry
{Purushan, 200E; Kumar and Pandsy, 20000, liisa
hilistic production matagement syaem vhich mey
play apivoial role in development of #) iaculbie &2
weil e fish and shellfish diversity conservation, Cur
teaditiomal (mxiensive) and semb-istendive pewomn
farming practices continued 1o in thi sduatic

. envimament as well 25 Bveliioosd of fish femers,

Chrgnesic aquacsainre bsyet in find a plaoe in the fmng,
Eysiemms ol fhis country, Keeping the esge potential of
sl ingg sy acu Mure prodiscts i markets of European
Unicn and 1S4, the Masine Produocts Export
Development Authority (MPEDA) [Minisiry of
Commenne, Government of India), Cochin has knfated
the Indian Organic Aquaculvare Project (FOAF) on
emganic hlack figer prawn (F. sronodon] s seaepl
{4 rosenlergi’) farming in Kerala ad Asdhra

Pradesh in danusry 2007 i techeiesd snd coscadrancy
colizhorstbon with Swiss Import Promation
Programme {{SIFPO). MS Rasen Fishery Hatchery,
Trictur has produced 11,50 lakd arganic seasnjy
seeds and sepglisd the same o Keralo (3.4 1ekh) and
Aunadhr Prodesh (8.1 lakh) for organic freshweaier glan
pezvn aquaculiure. Harvet of the firs organic scampy
wasdone o 00112008 in 200 ha spread cver four
faneres in Bumasad af A lappurha district of Kerala,
Buyers wiss [rom Gommany, expodiers, oficils fom
SEPPOand Mamrland Association (Germany), The
SR prwwe wers sodd G0 350-5000k g, Wid this,
Indiz has slse embarked an the path of orgesic
sqquseulure which will be expan ding with the active
sapport of MFEDIA. The industiriafired snd devidopal
couniries of the West where afflusscs, educarion el
consmner mwaneness e quie high remen as the mais

Aquacalture of Minor Species of Frawns
Though M. roseabsergil s the fastes prowing
nsterstien but the soccess of small-sleed W migonsns
foe naquacu fure in China has opened the svenues lor
ithe engry of other minee speclen Tor sguszultone
prosfuction as well a3 diversificasion (Kuthy, 2005) In
Afirican countries, trials are being conducted (o
Introduce M. corciamns, M emoeosicum, U
wevvathures wnd M velfenbovendd In freshwaier
aguacubure, Tt 5 imeresting to pabe thad A
malcodmaonl! pocounts for more than 10% of
arfissenl aqusculnse s mn yiekd of 327-805 kpha'
year under meacaliuge with wibd seed and RR0-
1,130 kphatyear with seed has
been sehieved (Kanwa|la o af., 1 957), Folyeulmme
of this species with fish [s comenonly precticed in
Oriass dhoe to navarl ovailabilicy of seed from mvers.
In this system, wommpatible carp speciss such as Cala

" oot (surfice feeder], Laben rfdta (column fesder)

anil gras carp, Cleopharympodan idella (plant eater)
and sitver carp, Hypophthalmichibs molitriz
{phyioplanksan feeder) ans cubtursd whils botiom
feeder carps like C'rrﬂma'nri;nhhﬂ Chaprivmads
carpio are nod used (KRammujin o al, 1997;
Radbeyshyam, 20099, Under prawmn podyou o
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COMMERCIAL PROBIOTIC (PROBLEND) ENHANCES GROWTH
AND SURVIVAL IN POST-LARVAE OF MACROBRACHIUM

GANGETICUM

Prasanti Mishra and A. K. Pandey’

eniral Institute of Freshwater Aquaculiure Kausalyaganga, Bhubaneswar - 751 002, India
*National Bureau of Fish Genetic Resources, Canal Ring Road, Lucknow - 226 002, India

ABSTRACT

Post-larvae of the Gagetic prawn,
Macrobrachium gangeticum, fed a diet
supplemented (@ 0.8%) with commercial
probiotic (Problend) @ 10% of their body mass
for 90 days registered significant (I < 0.05)
increase in body weight by improving specific
growth rate (SGR) and feed conversion ratio
(FCR). Survival rate of the larvae in control and
test diet was 65% and 85%, respectively.

Key words : Dietary probiotic supplementation,
growth, survival, post-larvae, Macrobrachium
gangeticum.

Prawn catch in the sea and other traditional
natural resources has been stagnating for the last
several years and at certain places even fast declining
due to many factors which deeply affected it. As such,
any further increase to meet the widening supply and
demand gap can be achieved only through
aquacilure (Kutty, 2005; New et al., 2008). Over
the lasttwo decades, the shrimp farming has been
hampered seriously due to outb of white spot
disease (WSD) causing signi loss to aquaculture
production and foreign exchange eamings (Kutty,
2005; New, 2005; Nair ef al., 2007). Freshwater
prawn farming is considered as an alemative to shrimp
farming. Nearly 60 species of the freshwater prawns
(size range 4.2-38 cm) have been recorded from the
Indian subcontinent among which Macrobrachium
rosenbergii (the giant long-legged river prawn), M
malcomsonii, M. choprai (M. gangeticum), M.
dayanum, M lamarrei, M. villasimanus, M.

Josephi, M. idella idella, M. idella georgl, M. rude,
M. equiders, M. scabriculum, M. lanchesieri, M.
sulcatus, M. mirabilis, M. kistensze and M.
latimarruy are commercially important species, the
first three are suitable for aguaculture in India
(Jayachandran, 2001 ; Kanaujia, 2003; Jayachandran
and Indira, 2010). Among freshwater prawns,
Macrobrachium gpangeticum is the third largest
growing species which altain maximum length and
weight (male 250 mm and | 00 mg; females 200 mm
and 75 gm) in the Ganges and Brahmaputra riverine
system (Kanaujia ef af, 2005). Probiotic is cultured
product or live microbial supplement when
administered via feed, immersion or by injection in
adequate amounts confer a health benefit on the host
(Fuller, 1989; Irianto and A ustin, 2002; Rengpipat,
2005; Dencv et al., 2009; Dharmaraj and
Kandasamy, 2010). Probiotics are commonly
consumed as part of fermented foods with specially
added active live coltures such as in yogurt, soy-
yogurt or &s dietary supplement (Balcazar ef af, 2006;
Yousefian and Amiri, 2009). The use of probiotics in
aquacufure has remendous scope and glorous future
(Chen et al., | 992; Moriarty, 1997; Velmurugan and
Rajagopal, 2009). Lactic acid bacteria (LAB) and
bifidobacteria are the most common types of microbes
used as probiotics but certain yeasts and bacilli may
also be helpful (Vijayakumaran, 2001; Balcazar ef
al., 2006; Deeseenthum ef al., 2007, Yousefian and
Amiri, 2009). The use of probiotics to maintain healthy
environment and improve production has been
advocated but the observations are inconsistent and
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HEROIN ABUSE AFFECTS MALE REPRODUCTIVE FUNCTION IN

ALBINO MUS NORVEGICUS

Kamanidevi K. Bhoir, 8. A. Suryawanshiand A. K. Pandey*

Depariment of Zoology, Institute of Science, 15 Madam Cama Road, Mumbai - 400 032, India
#National Bureau of Fish Genetic Resources, Canal Ring Road, Lucknow - 226 002, India

ABSTRACT

Sublethal heroin administration (0.50 ~

LD, ; 13.5 mg'kg/day) in albino Mus norvegicus
clicited significant (P < 0.001) decline in serum
LH levels on day 1 (9.6620.81 ng/ml) and 4
{9.5440.45 ng/ml) with the minimal value on day
30 {7.8440.42 ng/ml). Serum testosterone level
of heroin treated rats also depicted a progressive
decline (P < 0.05) on day 1 (1.48:0.08 ug/100
ml) and 4 (1.4020.05 pg/100 ml) while minimum
value (P < 0.001) was recorded on day 30
(0.81£0.13 pe/100 ml). Seminiferous tubules of
heroin treated rats showed massive degenerative
changes in the spermatogonial cells. Number of
Sertoli cells was also reduced but spermatocytes
as well as spermatids were seen attached to it.
The lumina showed debris of spermatogenic cells
with scanty spermatozoa. Leydig cells located in
the intertubular space also showed atrophy and
vacuolization.

&y wards: Heroin, serum LH, serum tesiosterone,
Leydig cells, Mus norvegicus,
, Heroin (Brown Sugar) abuse is a burning

problem of the society. Chronic abuse of heroin has
diverse effects on various body systems due to
widespread distribution of specific receptors in many
tissues and organs (Siegel ef al., 1982). The drug
{diacetylmorphine) is metabolized into 6-
acetylmorphine and subsequently to morphine in the
human body (Martin, 1984; Sawynok, 1986; Cami
and Farre, 2003). Despite of long history of its clinical
therapeutic use and protracted abuse by addicted

subjects, little is known regarding possible influences
of the drug on the endocrine system (George et al.,
2005; Brown et al., 2006; Al-Gommer et al., 2007:
Bhoir ef al., 2007, 2009: Bami ef al., 2009, b).
There are clinical evidences suggesting inhibition of
somé paremeters of sexoual function in human addicted
to heroin, most notably impaired libido, impotency
and delayed ejaculation (McKendry ef al., 1983;
Weiland and Yunger, 1985, Addiction is usually
considered as psychological problem directly related
to narcotics use. Plasma level of hutginizing hormones
{LH) was normal in both methadone maintained as
well as active heroin addicts. Chronic narcotic
administration produced marked atrophy of the
secondary sex organs and suppression of plasma
testosterone lével in male rat. About 87% reduction
in serum testosterone level was associated with the
atrophy of seminal vesicle, prostrate and epididymis
(Cicero er al., 1975, 1976). The long-term
methadone use impairs the function of secondary
seaqual organs in human beings too. There exist reports
demonstrating lower testosterone level in heroin and
methadone users. An attempt has, therefore, been
made to evaluate the effect of sublethal (0.50 LD
13.5 mg/kg/day) heroin administration on serum LH,
testosterone and testicular morphology of albino Mus

MATERIALS AND METHODS
Healthy male Mus norvegicus (Wistar strain)

weighing 150-200 gm were procured from Hoftkin

[nstitute, Parel, Mumbai and housed in specially made
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RESULTS A ND SCUSSION
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induced stgnificant (P < 0.001) decling in serum p4g
peved on day 1 (SLASHLE] ngfml) and 4 (0 44
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Fig. 1: Seeniniferes nibules of consrol Mus mervegicar exhibiting dfSrens stapes of spermatipeneiis with
FPErmALegd i the lurmen (arow) ind Leydig colls in the imertubulir spaces (broken prow), HEE. x

ﬁl..l: Mﬂxniﬁﬁ.l . 'tl:' - . A .
; vievr depicting germinal epithelies aml dillient steges of spermatogencsis, Mark spesmmass
#odd in the lumen {armow), HSE. x A0,
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Fig, 3 Tiewlis of heroin trested vut 0 dey 30 shawing depeneraiive chareges in sermingferous sibubes.

and Poedbgmian!

:meﬂhlhllrﬁnm.a:d scanty spermatozos, HEE, x 250,

ﬁe—i-?-vrrn-rmmlum freed rat

on dey 30 depecting mussive degenemtion of sperms

selle Mk the atrophied Leydig cells with vacuclied cytorpinsm (arrow]). HAE. x 400,

Tamwnkivsd £ Whok o o

Jrrmina siwed dehris of spermastogesic cells wath
ety spermaiozoa{Fig, 41 Levdig cedis locaied in
b intetohular space 6lso ghowed abrophy and
wicnolEmbon,

Ukrasenszinl obsdryalions of the estis of
Eerolm trealed ral showed Loydig eells in angular
mierdives betweon the seminiferous ubsles with
indeated necicus. The cyloplasm showed
!L}mmﬁﬂmﬂnﬁhﬂdﬁﬂw
¢ imema, Enivesiosinr bodies and membrane limied
lwgasames. The grvoid |myeraf lamisa Propra was
clessly seen and Sermoll eodls were wilk infolded
mucleir membrne. SpEMMAENNE, nisling Grmby on
Lantéea propeia, wene separsied by comtinuoustight
junctional complexes. Cyioplasen of Semali cells
showed numerous slongated maochondria, GHpid
drogrlets ofvarying sizes and density, endoplasmic
retvenirk and scafered mudt-ves loolar bodies, Onsol
aif vecunlization was prodninest At soms places, In the
luma, spemaatids were clearty visible with the
formation of serosomal gramale, acrosomal cap and o
well-cerahlished acmsomal memhrane. Extrems
cytoplasmic depeneration i kemisaofthe seminiferess
tubule showed lysosomal activity, prelysosomal
vesicalar sinsclires and many hypertrophicd
milochondres on day 30 ol The hervin sl nmestration.

Theelfects of narcotics an hormonal and sexual
physiology an not well understood (Erambilla o al,
1977, Wang & i, 19TE; Malile or.m! | 15902; Diemiedl,
2007; Gearge & of., J005), Tt wis found that loag-
term methadone administration in bemes mals
markedly impaged the lusction of secondary sex
cegantand depressed bestosterons level (Cicero of
al., 1975, 1976}, Methadome indwced reduciios =
senarm lestosterone leved has been recorded n bumes
(Azizl er o, 1973 Mendelses ér afl., 1575a, by
Mariiz & al. (1977) observed (hat methadane
derises gonadntropin level whils Cushman (1973)
found reduction in lileinezing harmoee {LH) and
testoaserone level inmake berois ormethadone s,
Chronic oocaims abuse & essociaied with sgnefican
deszniase in Fbidoand reproductve function (Wishion
ef al, |58£), Impoience aod gynesomestia have

5

been abserved in male cocaing wsers while saor

dermmgamienl in menstneal eycle Farction has been

recanded |n case of women eading 1o amenorrhes

ared infertifity (Siegel e al, 1982: Cocores er o,

FHB5) Thowgh coctéine miminisiration &id notinduce

sigrificant change In ILH and bestosieming levels in mon

and riwsus monkey ((Mendelson e al, 1989: Mefia

eral, 1993}, there exists the possility thes opiokds

ng_:l’fmmﬂ:cpuﬂpmh:.uf&u vpothalirns-

preasany-gonidal (HPG) s {Bearnbilla erai, 1579,

Adam pral,, 1993), Brambills er af, {1977, 19740),

Wang er o, {1978}, Bolelfiet af, {1979), Mindeloa

cf al (1930} snd  Malik & &L (1997) ohisrved

suppresion in the level of L, FSH (follicle stirmilaiing

hormome ) and testosterone levels inthe buman sshjects

adklicted to hernin. Though thers ere indications of
e Envend wermeend of hypothadarm us sl higher menwees
ol beain i berdin-induced alerations of rprodectie
physkcdogy (Brasbilts ef of., 1979), the chserved
deling in LH and testostenne (T levels concomsiseat
with woplny and vacusdiafion in Leydig cellsas well
s depmierative changes in seminiferus tobwles of b
norvegicus soggest thet beroln induced chasges is
medinted theragh hypophysisl-gonadal 2 i Wistar
k.
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EFFECT OF VITAMIN E SUPPLEMENTATION ON ANIMAL
PERFORMANCE OF ARSENIC FED GROWING KIDS

Ajit Singh and Neelam
Department af Animal Nutrition
National Dairy Research Institute
Karnal, Haryana, India

ABSTRACT

Experiment was conducted on Twelve
crosshred goat kids (Alpine x Beetle) were
divided into three groups with four animals in
each group. The nutrient requirement of the
animal was met by feeding concentrate mixture,
berseem fodder and wheat straw as per NRC
{1981). One group served as control whereas
animals in group T-1 were fed 50 ppm As and
group T-2 was provided 50 ppm As along with
vitamin E (@ 50 IU/kg of DM. The DM intake of
the animals was recorded every day and body
weight was taken weekly. Resulis showed that
daily DMI and body weight gain were not
adversely affected by the administration of As
(P=0.05). Initial body weight (kg) of the animals
was 10.50, 10.12 and 10.25 in C, T-1 and T-2,

groups respectively and st 90 days the body -

weight in these respective groups was 14.75,
14.00 and 14.25 kg showing that there was not
any adverse effect of As administration (P=0.05).
The DMI per 100 kg body weight was 3.42, 3.43
‘and 3.39 in C, T-1 and T-2 grfups respectively
again showing insignificant effect (p=>0.05) due
to dietary treatments.

Keywords: Kids, performance, arsenic and
vitamin E

The livestock population is exposed to a wide
range of toxicants from various sources (Radostits et
al., 1994), Amongst the toxicants, heavy metals like
arsenic, lead, cadmium, mercury etc. are wide spread
and dangerous to animal health. With rapid

industrialization, urbanization and unprecedentedly
increase in population, pollutants such as heavy metals
from automobiles and other sources are continuously
increasing in the environment. Besides this, ground
water also poses a major threat of exposing animals
and human beings to toxic levels of heavy metals in
some geographical areas in the world. Arsenic causes
decrease in growth rate in monogastric animals (Gilatire
et al., 1993), while in farm animals its implication is
meagerty reported. Forsberg (1978) reported that the
arsenic concentration (5.7 ppm) which is nontoxic to
sheep may be inhibitory to rumen micro flor.
Therefore, if the animal is exposed to low
concentration of arsenic for a longer time, the
microflora will be destroyed and animal will suffer from
decreased productivity and ill health. Toxicity of
arsenic varies with factors such as oxidation state,
solubility, and species of animal involved and duration
of exposure.

MATERIALS AND METHODS

During growth trial of 13 weeks duration,
the poat kids were provided concentrate mixture,
berseem fodder and wheat straw. The concentrate
mixture provided to animals contained maize grain,
ground nut cake (Expeller), mostard oil cake, wheat
bran, deoiled rice bran, mineral mixture and common
salt. The chemical compaosition of all the dietary feed
stuffs is given. The CP content of concentrate mixture
was 14.76 % and in wheat straw and berseem it was
3.83 and 15.86 % respectively. The NDF content of
concentrate mixture, wheat straw and berseem was
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; HOVA)
hvred using asalysis of varamee (A \
::hhqusuwsndm' § Cicharan {1954] in

perfarmane 1N berm of weight gain pes dgy, feeg

RESULTS AND DISCUSSION
A average dry matler intake, gjn)

convershan ritio (calcubaied as DM Bain) g
percent feed efficicngy (enheulmed s the pi i'l'lh:lﬂi- .
weight per unit of feed istake) of goat kidy fod o
difTerent distary reatmenis ie. cangral, To| ndTa
fop 20 daws of experiments] period is R———
iable. It wms obeepeed that the Rain () diring & perga
of 13 weeks in eoared, T=1 amd T-2 Wupluﬁi
47 225600, 43115615 and 44,4445 00, il
ﬂﬂnﬂﬁﬂﬁ{@hﬂmaﬁmmi ¥
gain In T-1 groap 5 eompare 10 sonirol and jny; :_
fhe weighi gain wis mone 25 compared 1o T, ‘E‘
groepwhich indicaied that vitamin E supplementaton
thifritand & shight protective efect b sidstically i
results were ot sigrificand (P=0.05), The R
comversion resic in gantral, T-1 ard T-2 groups

Table I = Ailmal wmmmm percest feed efficiency in arsenic fed goat kids _.

sepplementation ol vitamin E
L ranps
Partiomtars Cumirel T-1 T-1

A, iritind ey s lg) 1050101 1802 &0.74 10.25+1.0%
s, el ety wrl. (g} 14754055 14,0040 71 143 5051
Tl body =i gain g 4254074 3D, 54 £ 000,66
ain, Kay (g} ST IMEOE A1144,15 A A =R
e DL iy () ATLHE A 160k 408 4004360532
Form sl 1958041 36 19723400 169, 194413
::h:;:lfm NI, 6 104024205 104112132

1 T6 (e 1) 124.5244 RO 12a15E551
s o ER ) 1434003 130053
mw radic g & B 56 TR 442146
T atey g 11-2ke .46 TR m.mr
[Meace

R

A St s Mndemi

calealated to be 89006, 9.6521,70 angd
Qe | A g respeciively, whiencas the pereens faeg
efficiency in these groups was | 12441 44,
141, 305 1 el 10L37=1.35 respectivaly. All the
peramelers iz body weight gain per day, feed
pomversion ralio snd feed Eﬂ]ﬂhhﬂr'iidﬂﬂihﬂ'#
gy sipeniFznnd ffect due o supplementation of 50
prmoof s or SR D of vigamin E. Tt wi due

i the: resson et As stipplementation bevel wes withi
e maximum permisble kevel.

Anuther reason might be doe to the fact that 44 is
pemultive in noture therefure, mexhibit is advers
effecta keger duration i required ond the
séady wiss 0F 910 days onby, which apgess 10 be
s it o vy soene oonc husion
CONCLUSION
Ilmmﬂwmmmlmdlmh‘tﬂ
elfect of Arsenbe addition (@ 50 ppm for 90 days
uesd s achwerem Bt con EHAD meed ity skt gain
and FCR im goat kis.
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EFFECT OF METABOLIC SIZE OF COWS ON CHEMICAL

QUALITY OF THEIR RAW MILK

Akhand Pratap, Jagdish Prasad and Neeraj

Depariment of Animal Hushandry and Dairying
SHIATS, Allahabad - 211 007, (ULP,), India

ABSTRACT
The study was undertaken on Effect of metabolic
size of cows on chemical quality of their raw millc
The crossbred milch herd of the Animal
Husbandry Department of the SHIATS,
Allahabad was subjected to Californian Mastiths
Test and 12 cows with negative CMT were
gelected. All experimental animals managed
under similar management conditions. Cows were
milked by dry full hand method of milking. Two
streams of fore milk from each quarier of udder
were discarded. Milk samples were directly from
the udder and analyzed for determination of total
solid (TS), fat, solid mot fat (SNF), lactose,
profein, ash, water, sp. gr. and acidity percentage
in milk. The results showed that metabolic size
of cows had no sigaificant effect on sp. gr. and
protein in milk of cows however it had a
significant effect on fat, lactose, S.N.F,, T.5. and
water percentage in milk. It was revealed that
milk of better chemical quality containing
significantly more fat and total solid was
produced by cows of 298 10333 metabolic sizes
Tfollowed by cows of 226 to metabolic size,
262 to 297 metabolic size and cows of 190 to 225
metabolic sizes.
Keywords : Metabolic size, crossbred cows,
chemical parameters.

India is an agriculture country basically a rural
oriented and land based with 76.27% of rural
population, 1/5 of the world's population of cattle and
more than % of world’s buffaloes. The cows and
bullocks are the backbone of the agriculture and play

a major role in the rural economy. Milk occupiesa
unique position among foods, being complete food
for infants, pood supplementary food for people of all
ages and essential protective food for sick and invalids.
Milk proteins are highly nutritious that effectively
supplements poor quality vegetable proteins ina mixed
diet. Milk is a rich source of all vitamins especially
vitamin A, riboflavin and vitamin B . Milk is arich
source of caleium in the best available, There is great
deal of variation in the composition of milk, even with
the same animal it is not always the same. Among the
constituents the fat content of the milk is most variable.
The other constituents vary in the order- Protein,
Lactose and Ash. The factors responsible for such
variations in the composition are species of animal,
breed, stage of lactation individually, variation from
milking to milking kength of interval between milking,
first and last milk, type of feed, physical condition of
the animal, environment, disturbance at milking time
etc. Whether these milk ingredients are influenced by
the metabolic size of cow is not yet ascertained.

MATERIALS AND METHODS

The experiment was conducted during 2011-
2012 in Department of Animal Husbandry and
Dairying, SHIATS, Allshabad. Metabolic srze of cows
of SHIATS dairy farm was determined by standard
formula Metabolic ste = Body weight x (.75 because
size of an animal is proportional to its metabolic raie
(Prasad and Neeraj, 2009). Only 12 healthy cows
selected and divided into 4 groups of three cows in
each for four treatmenits of metabolic size viz. 19010
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{ Laciose percent, Ash percent, AckiiTy
ﬁﬁrﬂkmwm g nd Wlzr percenl
The Lsctometer was used for rapkd determinatin of
specific gravily of Marthy (1993) malyzed o
desermine infuence of metabolic size on Sifferer
chermacal pammeiers of mw milk. The Sals oo
eompositionsl ingrediems were tbulated iad
subjecied w analysis of variance techaiques
{AMCIVA 25 per randomized biock design (RBD)
of Snedecar and Cochran [1994) by desermine
inBuers of metabalic size on different chemicsl
peramibers o i il

RESULTS AND DISCUSSTON

Thz mezas (uf perceat wes recordsd in milk
e cows of M, metabolic sien (5.8} followed by mil
of s of metabolic size M, (4.55), M, (4.10) and
M, (35T) The Sifesences in [l pestent due 1o
iz (164 fllowed by milk of cows of metabolic
:m B, (2,571, M, [3.52) and M, (331). The

N EneEn X
e Percent due o et by size

il
R
pucprw Bt

mean |acinsc pEncenil was rec orded milk gF
S, metaboss size (4.76) Follosed by il o
cows of membslic sk B EITLM {432 and M,
{417} The differcnces i '-'-:‘--HI: PEFEENt dige 5
o S WENT signilicanL. The mean ash
s recoricd in milk af cowsof b, metnbodjg Sirm

) fallmwed by malkol cuwraf melabolie spe

(0.6E M, A0AT) anid M, [I:'_.r-*r-. The !j_ifrmnm B
mrﬂﬂﬂdurmﬁmhhﬂ Sine weTe sipnificing. The
mean todal splid perceni was recerded inomil of ooy
oM, metebobe sz (| 405 follonwod by milk of coey
nl'n:tll'h'l.llf: sime M [13.63), !"-'l:ll_l 353 and
(134T} ThedifTerencss in okl solid percent doe g
rietabolic Size WEene sipnifizant. The mean .M
wmmmﬂadhnﬁhﬁmnﬂ-gm
wize (B.TE) foflowed by milk of cows of metabole
size M, (277, M1{3.53! and M, (E.02). The
differences in 5.0 F. percent due o metabalic stz
were sipnificant, The mean acklity perent way
reconded in milk of cows of M, metabohe see (0. 14)
sl by milk of cows ol metabofic size M 003,
MJ_I}.H}md Hl{i}.ll].’l“h::diﬂﬂu'l-l:uin-;iﬂr
percent due (o metabalic size were signilicant. The
men specific gravity peroent ws recorded i milk of
cons of M, maetabolic size (1.0) fallowed by milk.of
corws of metabolic stae M, (1,023, ML{] Ak pand M
{107). The differences in specilic gravay peroeni due.
1o metabolic 4ine were not significant. The mes: waler
mmmmmimﬂmﬂh‘,w
sie (£6,55) Followed by milk of o of metabolic
slze M, (B5.47), M (86.33) and M, (B5.7TL. The
ifTererioes i waster percent dio i metabols SEE wer
significant

CONCLUSION o
The effect of metzholic s 0
chemical quality of rw milk was conducicd. '.H-
remmained una ected by metabarlic size of coWs B0
metmbolic size of cows had no effect ot b,
ikl cows Brovwever it had a signaficant mﬂi‘-
lacise, 5.H.E, T.5. and water percentags i ;
it revenled that cows of 208 to 333 metabolie
produced milk of bemier chemical quality

Allbund Provag = o »
Table 1 :Meam v:hnllmmmumu () of eowa

Mean valocs of parametars
Parametom M, Iy M,
R-as) (R6-261) @ez-297) @i
Fﬂ.m -I;Ij' imn" . -l_j?_
_ Froweim percen | 164 3 A
— "
L‘“E 4,32 4178 LiP
[ 75, percent :JE; K] 1357 T
§M.F. percent m* ETH 5y LT
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EFFECT OF Cd x Zn INTERACTION ON THE UPTAKE OF Cd BY

MAKOY

Dinesh Mani, Niraj kumar Patel, Vishv Kumar Mourya and Neeraj Pal |
Sheila Dhar Institute of Soil Science, Department of Chemistry, University of Allahabad,

Allahabad- 211002, (U.F}, India.

ABSTRACT
A pot experiment was arranged to study

the effect of Cd % Zn interaction on the uptake
of Cd by makoy (Solanum nigrum L.). Cadmium
was applied as CACO, at the rate of 0, 5, 10 and
15 mg kg™ and Zn was applied as ZnS0 TH O at
the rate 0, 20, 40 and 60 mg kg, It was observed
that the yield of Selanum nigrum L. was
decreased with the single application of cadmium.
But when it was applied with zine, the yield was
increased. The reduced uptake of Cd was
observed in Zn treated pots. The response of
Zn was observed ameliorative im Cd
contaminated pots.
Key words: Cadmium, zinc, solamm nigrum L,
uplake

Heavy metal pollution of soils has dramatically
increased in recent decades due to the discharge of
wasle and wastewater from anthropogenic sources
{Ghosh and Singh, 2005). This situation has become
a eritical environmental issue owing to the potential
adverscecological effects of the pollutants (An, 2004).
Among the heavy metals, cadnjj,um {Cd) has been
~ considered to be one of the most serious metal
contaminants since the [tai-ltai disease reported in
Japan. Asa non-essential element for living organisms,
Cd has a very high mobility in soil-plant systems, with
propensity to adversely effect both human health and
the functioning of ecosystems (Perronnet et al., 2000).

Cadmium (Cd) is a widespread pollutant and
one ol the most toxic heavy metals in the environment
due to its high mobility and toxicity at low concentration
(Adriano, 1986: Farmer and Farmer 2000; Wagner,

1993). Cadmium contamination in soils has been
reported to be the main constraint for food safety and
agricultural land quality (Atafiar etal 2010). Cadmium
is an abiotic stress responsible proteins (Kamal etal.
2010, -

Zinc (Zn) is an essential trace element for
plants and animals, but is toxic when present at high
levels, Cadmium and zinc are elements having similar
geochemical and environmental properties; their
chemical similarity can lead to interaction between Cd
and Zn during plant uptake, transport from roots to
the aerial parts, or accumulation in edible parts (Das
etal. 1997). Antagonistic effects have been reported
{McLaughlin and Singh 1999). It is generally accepted
that Zn status in soils and plants plays an important
rele in Cd accumulation in crop plants (Grant and
Bailey 1997; Oliver et al. 1997; Sarwar et al. 2010).

Interactions between Cd and Zn and their
accumulation in plant parts in solution culture or in pot
experiments have been reported (Coughtrey ef al.
1979; Smilde et al. 1992; Mckenna et al. 1993;
Moraghan 1993; Dudka et al. 1994; Long et al. 2003;
Chizzola and Mitterenger 2005; Mohammad and
Moheman Z(049).

Increasing industrial production, utilization of
fertilizers or natural sources may elevate content of
heavy metals in the environment. This can be
potentially dangerous for human health due to their
bio-ioxicity and high bicaccumulation throughout the
food chain (Uraguchi et al. 2006), The objectives of
this research were to examine the interactions of Cd
and Zn and the effects on their respective
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DTPA-Zn 1280 mghy", The texture
. 2 ) 55.50%, 0 (0.002-0.2 )
20:30% and cly <L KT2 ) 4. 20%, The detailes
physicochenical properties of the vestigated sol
v e givem im e Table 1. The sl was groasd
o pas throegh a 2 s sheve. Plastic pots of a 5 litre

I 'd".-,lr
P

iaming 5 kg of soil) wemy -
ﬂﬁhlﬁ'ﬂﬂﬂ per kg anil was 0.8 guh?:fq
%nlm 0.5 g di-amimanim Phosphare
ﬂjh’tww_lm' .
zpwlpﬂa'i‘lﬁl“s';‘rmaﬂ Lo providg
70 ot the rate of 0, 20, 40 and G0 mg kg, Oy iy
,ppuuﬂcu;“""“,ﬂ:_':'m' 5, 10 and 3
u,ufﬂmu@ump]lm: of each
Soil in each pof was mixed thorcughly 1o ensle
e ane Alggribistlion af applled Cd snd 7y, 24
s oty Eresitments, sceds were s, Soil
s snaimtained by inrigating the crops ot intervads of
5 dinys. Solcrmam rigrum L. was grown 2 testamg,
Sifi and clay were separated by Pipetis method
pnd Gz samd by decantation. Di-ethylrianinepenis .
acetic acid (DTPA) solution {1 97g(0.05M)DTPY,
perwder, 13.3enl {0, 147} Tri-ethanol amine and 1475
(LB CaCL were dissobved in distled watermade
up 1o | litre after adjusting the pH 1o 7.3} was
prepared (Lindsay and Morvel] 1978) to extract the
gvallahle heavy metals in soil samples, Five grama .:
o] vers shaloen with T0m| of the above reagent for

Farmaien Vi

Tetute: Sandly Clay Lo (S, S mnd Cliy %) | (20 0,20, K0 el 24 30, pompetivedy}
(i Ti

Hifn e ET %3

Oz (b (%) L7

EEEE T X

| Tt Fmagen iy T

el Pz ey

ey -

[YCSRRERRY ~ -

(e i o ol

b, The clesn filrate was used for the estimation of
Cibared Za by AAS 2t National Botsnical Research
nstituee, Locknow, Inda, Organke carhon Wy
determined by chromic ackd digestion method
( Walkley mrd Black 1934 and CEC by Ui nevtral
| 3 amimonium ocetate solution. A known weetghi of
soil {5} is shaken with 25 ml of mewtral ammemijum
acetnie salutian for 5 min and filtered through
Whatman Filter paper Mo. 42, For nitroges s knowm
swizhght o soal {1g) was mbken in o 850 mil conjeal flas
andl trestied wigh | Bl o digastion mixture containing
sulphuric acid and sebasiom doadde. Saficylic acid wi
absoalided o inclode the nitrates and nitrites, Digestion
wins cambed aut bl the sodl ealoer changed o white,
The M in the digest wos csfimaled by steam distiliation
using micro-kjelduhl apperatus. Forintal P, the sof|
(2g) wns takes with 4 el HCID, (T0%) in a 50 mi
bewker coversd with walch glass and pat oo & bot
plas= and digesthon was carried 1l the =il coloer
changes o wiviic.

Flants were horvested afier 75 days, The
green hiomass was thoroughly sun dried and the dry
imatter yield wis determined. Plant samples werg
digesied in tri-ack mixhare (750 mi conc, HMNO,,
1 30mi conc, H 50, and 300 ml HCHO ) Od and Zm
were determined by Atomic Absorption
Spectrophotometer at Matlonal Botanjes| Remearch
Institute, Lisclnow, Indin, Al datn wers statistically
anedyzed using Excel 2007 softaars,

¥ial {aiped

Statistical smalysis

t.&m‘u:.l._] NG Various treatmenis as independent
faztars with the help ofthe gam of squene (53] and
drgree of freestom (D). The sandard srmar (SE) is
iven by ¥,
SE=[—&

R

hhzrt.".f! is the VETIRNGE due 10 the emor, & is the
numbes o replications, md the critical difference (CI
Bgivenby CO=8E, ¢ (ly=2.042 at DF__=
I vems ovserved)) amd standapd dewiation (S01) wer
determined in accordance wilk (Meaulsky mnd
Christogsanlis, 2003),

RESULTS AND DISCUSSION
The dats presented in tnhie-T { Fig -1)

Iedicates qh'm:tmh'ﬂ.pﬁt'mj;ﬂh:uulm In
and Cd =25 intersction o influencisg the dry matter
yield of Salomum nigrum L, which decreased s e
doses of Cd increased wp o L5 mg kg, However,
application on Znup to 40 mg kg slter singhy of In
combination increased the dry mater costent of ]
the pots, which resulied in 703 % extra dry maner
yield aver the control, But its highes level (beyond &
mg ky')amtngoelsically inflasnced the dry matier
yield of the Sofanum migrum L. The Cd = Zn
interaction was observed non-significent. The
proncunced and dirvinuthve effect on dry mater vield

B Btapy’
B 210 mgiy™
H&-—--n'
BT et maghy™

Fig.1: Effect of Cd = En inferaclion on dry binmasa Yield of Solawmsr
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(1996} ni; Georpevastal. {1997) in IS, Pe=
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Tk 1: Effect of Cd = T i

pad Drerinpem

enbed in tahie-2 q_ﬁg].ﬁ,]]i i i
el af . 20308 CU * 20 ooy
served almost highly stgnificant. Accumulatign
cd In raot ared shoot ol Solarum migrim
<ignificasely jncreased & the mn_l’c:l :
up B0 15 mg kg Hnw:w.r. application

{stically eher singhy of incomibsnetio

"F‘“‘“ i Selmnwm wigrm 1L, l"-l:lﬂi
ui:f:m 6 g kg resulved |.r|.:"lll.a.rd.-=|:lm-| ]
rﬂllg.l“-t m.;:_"nulal.'aﬂll Drcﬁmﬂlﬂﬂﬂ.ﬁ. § i.
of recommended doses of Zn in orops would he.
peneficial for cornbating Cd- roxifcation afp
(Gupes. 1ol 19500, [appearsd thas applica
#5 up to bower level (20 mg k) slightly ing
the Cdd uptake by shoats in some pors also, Howeve,
spplicatian of Zn stagonistically either singly oc
peemhination nediced the Cd uptake i crop, This
and 7n imeraction exhibited 2n antaponistic effect a8

u:ﬁlluirghhmﬁlﬂndﬂdm-lriﬂnﬂﬂnd oot

Enlanam ipra L.
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Cibrate | Dn-Rouree |Ea-raiejmp Rp') | Viekd (gpet)
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Fig2: Effect of Cd = Za interaction on nptake of Cd in root of Solensm nigriom L.

Cd concentration in rools of Selormum mipras L,
plsis (Grejiovsky et al., Maskusova o2 al, 2009),

This is 1o beexpocted, as Cd concentrations.
in plant tissue depend on bath the geastic
predispoaition of the individusl plast and the
contaminaticn leve | of sl (fda ot al., 2000; Shab
end Monghoynrit, 2007).

Cadmium and Zn might be considersd chemically
similar elemenis becouse they have similar iosic
struchare and electrosegativities and may influence
iach other in pland uptake and sccamistation, but they
sy cpaitediffesrent poles: i the plants metabolism. Ting
i micronsient, whensss Cd is boxic and ondinasily
hﬁlﬂﬂmmmtﬂn MM
the Za concentratsan is more thi 100 times the Cd
level (Chaney ef al. 1999}, However, they have
different fonke redi (Zo™ =0.074 nm, Cd* =0.047
R s difference may play a role In plant selectivity
fir a1, In other words, the reduced uptake of Cd as
aresult afaddition of £n addition in cur work might
result from competitive transpon asd absorption
interzction between these two kors. Finc levels uzlly
ranpe between 20 o 100 mg kg and msximum
talerable levels for Cd in agricubural soils proposed
i vericis courtries ramped From 15010 300 mg #n
kg (Kabata-Pendias and Pendias 1997),

Cd and #n have abmast similar ionic radii
the simultaneous addition of both Cd snd 2n reduced
the adsorption of both ivns. The intersction of Cd

with Zn in plasis |5 based on the substituiion of O
with Zn and decresse n Cd below its phytedoxic
concenitration [® tesues (Parvis 1965, Kabams-
Pendins and Pendias 1989)

The interaction of Cd and 7n hes been
pepearied o bee antagemistic by some researchens (Li
o al, 1990 Lang o al. 2003) but symergistie by obers
{Plotrovwskn ol al. 1994; Salt etal, 1995, Man etal
2002). Perreonet et al. (2007) reported that Cd and
Zn were distributed differently within the
bypemcoumulating plant Thicm carruercenr and
dhunt the: partitioning of e lemnments varied with plaril
age and orgen, [m wheal ( Trirkoe sesitam L. and
T nuargricem L. war. duram) a1 the keved of the rool cell
membrme, Cd and Fn show n competitive infermafion,
indicating a comenon tramsport system (Hart et al,
00}, Waron resalts have been roporied concsming
the imieractions between the accurmmlation of Cd and
Zn. Codmivm accomulstion may ar may not be
influssced by nereasing Zn supply, Great differences
oecur among spocics and even betwess diffarent
varicties of the same speries {Grant and Hadey 1957
Bome researchers found that Zn gupply can inhild
Cd sdsorption and thereby cause @ low Cd
concentration in plants {Adriano [986; Man etal
0. Results from the: present work showed dat
Cd comcentration in the studied plant lissees of
Solaveum aigrum L. were largely dependest on the
#n vl Cadmium comscerriration mroots and shoots
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Fig 3. Effectaf Ci » Ea Interaction an tbe

decrmased cifscardy with ncrasing Zn apgicion
otz il Frg. 23],

COMNCLUSION

Th dy blomass ek of Sodanums migram L
et chocsetsed (67.96%) with the single application
iCd 13mglg?) end increased (7.0 %) with the
combinatorial spplicasion (Cd § + Zn 40 mgkg)
ot pred 13 coatnol

The emuls indlesse B the siaght npglication
ulCd 15myg kg " soil enriched the conent of Cd up o
1184% {3 21mghg ) in roots ind up 1o 1209.58%
[406nghy™) in stoots of Solanum migrame L,
ﬂﬂ]}l‘?ﬂ i control. Whes ussd comiinatoral
application (4 15+ Zn 60 g k') soil decreased
**Tﬂfﬁhimwwmﬂ[ﬂuﬁn#]h
el and ep 0 106% (0L64mpke i
ool {0LG4mgRg') in shoats of

Therechieed uptake of Cd was iserved i

“ﬂﬂphhhum:ﬁnfm -
nbserved i Cd-consamined s0il. The rem| S
Peested Sy shovwed ey Eﬂ:..r.m relis of

upiske of Cd by shood af Selamum sligeoes L

Bl mmoepg’
E anmmpy!

in metsls. contaminated areas and svalugte they
mﬂdiﬂimm\'} metals mdifferenr
edible parts o planss. :

I wiemwe ol thee uncestairties thal remain ahost
thebetavior and effiects of Cd in the food cheln, it
desirable 1o minimize is concentradion in onops that
arz grorwm on sewape- irrigaed soils.

As the uptake of Cd is reduced in presened
of 7n, a clear ankagonism takes place. The addition
of In ishound to decrense the uptake of Cd by the
Solanum wigram L. Where there is an access of
irciustriad effluent rich im Cd, sach amendsnestscan
b ol practical value,
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EFFECT OF ZINC SUPPLEMENTATION O
DIGESTIBILITY OF LEAD FED GROWING KIDS

Ajit Singh, Neelam and Neeraj
Dieparimier of Arimal Nutritlan

Sarvonm Dairy Research faatinure, Koo, Hisrpama

*Cheartmint af Animwal Husbandry and Dairying, SHIATS, Allabadad - 77/ T (LR, Il

ABSTRACT

A sfudy was comduched 10 Gnd owt e effecy
of zine supplementalion on nineteen erosshpad
goat kids (Alpine @ Beeile) exposed 1o <0
lead. The animals divided into ibree groups
(Contral, T, and T,} were fed concenirate
mizture and green Lucerne (NRC, 1981).1n T,
group, kids were given 50 ppm of bead and T,
snimals were supplemented with 5 ppo lead+50
ppm ef zinc daity for 90 days. The DML 100 kg
h‘ﬂ]‘ "‘tu I'trt'.luzﬂ;.l-ﬂ amd 2. 3%im !Dll‘rﬂ,

T, and T, growps respectively (Pe™1.05), The
dlictary trestmenis did not have any sdverse

-r!_'ﬁl:t{l"t“l.ﬂ!i] an the body weight gain and the
digestibillity of OM, CF, EE, NDF and ADF, The

A0.51£1.57, 45152081 and 47.9541.01 per cend

Fespestively showing o sigmifiesnt effect of

dietary treatments (P<8.05). Results indicated

that Zn cam be helpful ln mitigating the sdverse
elfoct of lesd i

et kf;ﬂd. zire rupplementalion,
Livesiock is exposed to a wide range of
tosticants from various sources (Radostits et al, 20055
-Mum_:memmuhmwmmlhhd.m
cadmivm, mercury eto, are widespresd and
to aninal health, In Indis lead woxicosis of

:,'um“ his been reporied from flve states viz.,

nje, Delhl, Rajasthan, Andhrs Pradesh, and
Miharashira (Dogra et al, 1996),Lead cither alters

ol fver eaarymse and BINTLE CAFier prodeing {Romes,
|95-1-]-l:¢-|_.ﬂ|:|1i:ﬂ s Errare mmhh frew
ruﬁmh_., which alters the mitcchasdial welivity md
gemeticinfoemation. Zine b f rosoctive effct i fend
expased animals as it inerferes with the abverpgion of
lead s inc and beaed compete fo similar bisaing sies.
R T
pastruinte _ I
mmﬁl supplemseniation of risc i
leand eacposed animalls o coumeract e adverse effct
is scanty. Thass, the present study was carried pul s
observe the protective effect of zine an the adverss
elfect o leaxd by studying the dry mater intalos (TIT),
nuirient uiiliztion parsmeters, pd provath rebe
blood asticoidant errymatic profile in growing
choasheed kida,

MATERIALS AND METHODS
meluﬂmmmk“
ks weore selected from the instiste herd, The anisals
wore remdcen |y divided imio three groups (sontul-C,
T, with 50 ppen kead as bead ncetate supplementation
and T, with 30 ppm ginc in addition io 50 ppe lead)
with imftial body weighs (kg) of .92, 9.1 4 and .93
K. Thee nuitrient requiresnzant of fhe animals wis me
by feedling comcenbrale micure (CF 20%snd TON
?ﬂ“} and lacerne x5 per HEC (1951). The
concenlrate minture comprised of GMC 21 perts,
Maize 33 parts, wheat bran 20 parts, rice bewa 11
parts, de-niled mustard cake 12 parts, mineral minture
2 parts and commamon 2l | part, Caleulmed amosnd

e v functiosns divcety by binding with thick group of lead and rine were welghed sd put into o gelatin

;
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ruel 47 M1
(] ; the anismeil 07
i capuulle WS £ sequined
capsute. THS H}ﬂ{nhﬂ“dmc' ’
ﬂwﬂ'ﬂ!ﬂm

i Lr;:-mﬂ““”d - EI?:';T""""
P thmes o day L5 26 f feeding. 3

- i werm offirmd wasertwice inadiy Le:

snimals g 24 e period was resordsd o 5 1
The ficaces was collested i 2 bucket of respestive
il was thoroughly mitued nd representative
mturhmmumhhhnw!;ﬂﬂ'?ﬁ
pnalyiks To desermine ghe DM and proxl
priniples cf dug, an aligsos of 1100 oftotal facoes
wikded dady was taken individully for each simal.
The § days feaes sumples were poobed from
pespective animal in separmie polythene bags.
Heweves, for nizogen eetimasion i faeoes, an allquot

“Tuble 1: Effect of gine supplementation on nutrient digestibility in lead fed gonts

sov and Divetspereed " .
femces sl wWas laken
Ff:!ﬂ:ﬁinﬁ_ T preserve the Mm
\0 i af 25% H,SO, was added 1o cach gl
muhﬁ.'lhl:mnmirttr! jivwhachshe nl"‘l"-"ﬂ'lﬂ‘fll.'d[q .
o nragen estimation had beon kirplwere weighg S
efire and alter e sl foraccurste quantification gy
itroges vorled theough dung. Atthe end of 5 45, =
coliection pertod, sumgles wirs mived thorughly gy
¢ g sample were taken for r|l1r_arg¢n estimtion, The
rﬂ'l'lF"-'-'F af feid affered 1o ammals ie. COTHCR Mg
pinaure, Lucerng were analyzed for  pronimyg,
rinciples viz. dry matter (DI, ciwde Profem{CRy
esher extruct (EE) and talzl ash a3 per stadeny |
Fﬁmumdﬁmiﬂimﬂﬂ"ﬂ]ﬂﬁ] Chettnists Cel.
W|W|I5{HD'F]. lmnn-ullul-nm%
Lﬂmﬂmuwiigﬂhmmmhﬁ .
s method ol Goering and Von Soest{1970), Allge
daes ws subjectod i the sialistical analysisas per Al
e snglysis of varianss (AMNOVA) techmiqea
{ETﬂﬂIﬂ' gnd Cochran, 19594}

RESULTS AND IMSCUSSION 4

A digestibility trint of 5 days durathon was
copducied after 14 wesks of feeding the dietr
the kids was 406.24+36.07, 390.90=34.70 and
393,42442.57 in control, T, and T, group

Particulars = i Bl
Coatrol | Ty I T2
Digestibik iy Coel iients

M WSTR15T | 2505081 | #1550z 001
oM MRz LR 10123 GRS
] 52794 010 $0.05 £ 0.76 5091 & 034

- B0 059 61952091 &4.21 4 123

i Waklia | 438z 106 | 45834096

a WA 404 | Mmiim | SSI5Eil

A S o,

e pectively. The T imtolce through concentraie was
224,01, 199.50662.0 and 201 64522 49 g/
J whereas thraugh green Lucerne it was
7 33646.40, 190ELE11.75 and 192.01418.20 g/
d in three groups respectively, The digestibilicy
mﬁ]#nunﬁw"rw nutrients are presenied in Teble
4, 7 The (1M digestibility im control, T, and T, groups
s 49,5 12057, 45, 15081 and 47.9541.01 per
cent respectively showing a sgnificant effecs of dietary
reztments (P<0:05), The digestibility of G, CP, EE,
WO and ADF were not influenced signifcanty (Pe™
(0%} by bend or lead 4zing supplementation in goat
kids. Wahue bearing diferent superseripts ina row (2,
k) differ significantly (P<0.05).

Th: nuirierd digestibilitics of e procimais
F‘ﬂ“"-:'l:'“"n’ gell wall comstituents in T, grop (kead
supphersented groupl, were lower as compared bo
control prowp. [t indicated that dietary lead
supplemenation had an adverse effiect on nutriest
digestibility. Lead has a toxic effect on namen
fermentation 25 explamed sarlier ander fa vite
experimesits i the presom study. The ressles obinined
im the preasent studies are in close agreement io those
reporied by Dlinkes eral {1973 whodid not fied sy
significant effiect on digestibility af D&, peotein and
energy alter bead sapplemontation. Fuweves, i their
increased dietary lead levels. In the present studies,
though, there was decrease in nutrsent dipestibifitics
afall the parsmeters in lesd ex posed kids (T ), but
the result were insigni ficant statistically (Pe™ 0.09),
Arvind (20030 and Fick et ol (1976} also did et
Fied any effiect offead exposure-on mstrent digeatbility
of DM, Ob and ADF in calves and sheep expased
to diglary lend levels of 50, 100 ppm and 1000 ppm
mdiets. However, Arvind (2003) cbtnined an adverse
eflct oflend expesure on BE di pestibility. But in owr
sludies ro guch effect wis observed.

CONCLUSION

The £ digestibility in consrol, T, and T,
ETOURE wak 4% 5120157, 4515081 oamd
47955101 per cont respectively showing a significant
Ef¥feri of dietary tneatmenss (P<01,05), The i pestibiiey

44
el OM, CF, EE. NDF and ADF were not influenced

significantly by lead ot lead +inc sspplenentation |
aﬂltk'-ﬂs{h"nﬂnr o

REFERENCES

terovwth, milk yield, Ebood serum peofile, and
lead xcoetion patters in ruminants. PO,
Thesis subsmitied to NI, Kermal (R Mo,
1GEe9T),

Dimirza, DA ; Brinsfiedd, TH, and Willim, B E {1
Elfct of subelisiealkad i acabvs ¢
oAnirm. Sef, 37166173,

Dopra, BES; Murthy, B.C; Srivastive, & K = Gaur,
15.; Shukla, L), and Varmasl, BML.
(1996} Castle moriakiy i the Thane districy,
Indtia A study of causeiefFect relatlonship.
Archiv. Emviron. Contom. Taxienl, 3357
257,

Fick, . R Ammierman, TR bl M - Simpsce,
C.F. and Loggins, BE, (1976). Effect of
dietary leed on perfoemunse, Hissus minerl
camposition e lend dtecepstion in sheep. J
Anim. Sei, 42:315-533,

Crpering, HLEL, snl iun soer, P {19700, Forige libre
analysis || A oo, pesgent, procoduoees mnd
same applicaticns) ARS US DepitL
Handhook Mo, 37, Washingion, D

Jones, LM, (19541 Ln: Yenerinary Fharmacnlogyand
Thermpeutios Ames: kows Siate College Fress
HEC, {1981} Motrient requirements of gosts i
temperate aad tropical coentries. Mat, Aead
Soi, Washimgon DO,
Radastits, O.M; Gay, C.C,, Bload, D.C. and
Hilrachelif, W, (2005}, Vetsrinary Meliche,
4 Edition, Praillere Tindal, Losdos, pp. 1573
Snedeces, C.W. and Cochrun, W0 {195'1'1.
Sattstical method, Town Stane Universily
press, Ames, fowr,

(3 scanned with OKEN Scanner



Jourmal of Natural Resource end Development 6014 3ri5.48, 1054

UTILIZATION OF SWEET POTATOES INTHE PREPARATION OF

SWEET PRODUCTS

Shakti and Ritu Prakash Dubey

Depariment of Foods and Nutrition, Ethlind school of Home Science

SHIATS, Allahabad -211007 (U.P,), India

ABSTRACT
Sweet potato was incorporated in khoa

based sweet products at three different level 25
per cent (T}, S0 per cent (T,) and 75 per cent
(T,). The products were subjected to
organoleptic analysis by the panel of five judges.
The products were scored on the basis of Nine-
point Hedonic scale. Based on organoleptic
attributes product burfi was highly accepted
in T, (75 percent sweet potato and 25 percent
khoa) and in gujia T, (50 percent sweet potato
and 50 percent khoa) was highly acceptable and
gulabjamun T, (25 percent sweet potato and 75
percent khoa) also aceeptable.

Key words: Khoa, sweet potato, refined flour

The sweet potato or “shakarkand™ (pomoes

Balatas) are rich in starch, which are small in size.
The important constituents of fresh tubers are
carbohydrate, fat, sugar and appreciable amount of
human diet. They are plant or parts of plant that are
sed as a food. Vegetables are important in improving
the acceptability of the meal, because of innumerable
‘shades of color, flavor and texturé they contribute.
The nutritive value of sweet potato (amount of nutrient
in 100g of sweet potato) is: Protein-1.2g, Fat- 0.3g,
Minerals-1.0g, Carbohydrate- 8.2g, Energy- 120g,
Manganese- 0.22g, Calcium- 46mg, Phosphorus-
30mg, Iron- 0.21 g, Carotene- 6pg, Thiamin- 0,08mg,
Riboflavin- 0.10mg, Niacin- 0.3mg, Zinc- 0.11mg,
vitamin C- 24mg, Sodium- 9.0mg, Potassium-
- 393mg, Copper-0.02mg, Chromium- 0.006mg.
Approximate total nitrogen content in gram per 100
Eram sweet potato is 0.19g. Essential amino acid

content of sweet potato in mg per 100 of nitrogen
mwﬁmﬁ&ﬁﬁ@nﬁiﬂﬁ?ﬂ.%
260, Tryptophan- 110, Phenyl alanine- 270, Tryosine-
150, Methionine- 100, Cystein- 30, Threonins- 280,
Leucine- 360, Isoleucine- 290 and Valine- 380
(Gopalan etal. 2002),

Sweel potato deteriorates rapidly and
deteriorations start within 6 weeks of harvesting.
Converting fresh sweet potato into value added
products like sweet potato and products made by them
would provide farmers, better way to increase profit,
provide nutrition and also to make availability in off
season. Despite its name, the sweet potato is not
related to the potatoes. Potatoes are member of the
solanaceae family whilc sweet potatoes belong to the
morming-glory family (convolvulacese). It requires
warm temperature, plenty of sunshine and moderate
rainfall for growth and can be harvested in three to six
months.(Chattopadhyay et. al., 2005)

According to CIP (International Potato
Centre) sources yellow, orange fleshed varieties of
sweet potatoes ane now being used in A frica to combat
a widespread vitamin A deficiency that result in
blindness and even death for about five million African
children a year. The CIP believes there is a good
potential for improving the diet and thereby, a childs
nutritional starus by incorporating sweet potato into
the diet.

MATERIALS AND METHODS

The present study was carried out inﬂwﬂntl_:i!im
research Laboratory of the Foods and Nutrition,
Ethlind School of Home Science, Sam Higginbottom
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iy the mmomth of Femuary 2000,

1 Developmest of foods products: Theos
ool proects namely Furfl, Gigiia shd Guiabjomsn
wen: developed by incorporing freh swart polain
wt & erent three ke,

i Treamments sad repilicstions of prxdue:
Thee barsic standand recipes wers served as contral
{T,). Theee trestments, i.r., incorporation of sweel
ot o e difforon leveds were efemedines T,
T, and T, respectively for each of the thres products
imadie

31 Details of ircatmensc

a) T, (pemtrof): In this, the products were
prepared with only de sndand recipes (Khoa
basesdy withost any incorporation of seert poatn,

BT, (25%, TE%): o this reatments, 25
pervent sweet potzin was incorpomesd in T
perrentiilion for making Sy, gufofioemm and
Emia,

H‘I'HW'.‘W.

& T, (5%, i} 50 percenl Sswedt poisia
uned 510 pencent Khoa were wmed Tor making bus,
bt and guiie

R - e T5 pencent SWee poinio
s substituied and wsed = 25 percent ko for
making burgi, gulabjamun and gujice.

4  Organolepdic analysis of the cooked
produwcts: The organoleptic charcierisics of the
developed peoducts were evalualed u&iﬂn?mhu
hedonic seale, by five panel members radomly
gelected from the Exhlind School of Home
Seience.(Bedi el al., 2006),

5 Sewtistical mreshod; Dota = aj certalnad from
fhwe exgertmeent was stalistically analysed using aalyss
of varizeoe bechnique and critical differenes st

RESULTS AND DISCUSSION

Dratn revealed thes the sweet potsto can be
suilsble mcorporeted in khoa based swest products
(Burfl, gugia and gulabjamun). Seasary scores of
brrfi revealed thet T, (7 Spercent) was llked very
much while T, {controf), T, [2percent), T, (30
Swest poisso incorporste gaie ot T, (3lpercent).

i it Prakuy By

Tahle I Eifeed of ineorporntien of fwees Potus on differea

3 17
scores af dillerent parameters in contrg| H"Hhr;qmq‘_
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EFFECT OF DIFFERENT LEVELS

PERFORMANCE OF BROILERS

OF MANGANESE ON

Adcl Sacedn, Necraj and Ramesh Pandey
ﬁ‘nrrdmmrr'i'n'-ﬁ-::lﬂfqﬁlnlrdﬂubauﬁ? mw@

SHIATS ANlahobeod - 211 007 (LR, Indva

ABSTRACT

Dats bndicated that & significant effect
of dictary inchusion of masgs nese on the Body
Weight and Gain in Welght and Feed Intaks of
fhe caged broflers. However the FCR of caged
Broflers was mot significantly nfluesce by
dietary inclusbon of manganese in the ration of
railer chicken,

Key wards: Broilers. Ievels, momgamess,

Peopls In car country suffer mosily from
proden insdequacy ke of inssfTicient mvailabiliey
of imilk, musal, egg and B which ane the best source
of quality proteis Tor humss being. According 1o
erecsdem concupt the daily prosein requiremest ol an
adult being are adeqaately met i the feed provides
zhout | gm of protéin per Kg of body weight,
Mimimum prossin albelthy Indian has been Bxed o
55600 gm per day by the oetrition expert of (ICME)
WM{IL1!§“}M b friss il
protein Gipalan et al. { 1981 ) wheps o sodlabiing s

mhlmt;ﬂmihmwml
e e g e

popiilation. Their short productiof cycle, kigh feed
effickency and high biomass penini ofagriculm bnd

e particularty attractive for the world producsion

system, However, compared e otber domestic
animals, broiber chi:kens are more susceptible
nctanging environments] cond liems Moles et
w197

& deficiency of manginese in the dict of
yirng groveizg chicioess i one of the causes of pareis
and ofdsin-shelled egis. Mot poiny fasis e

poor scurces of minganese, Perosis caused by
manganess deficiency is exscerbated by excess
ﬂ.@mwhmh Binds reered on
o ErE Ei 1 parosis
Ui those reared on hhﬂmmwmhwﬁm
are now supplemested with & sowrce of mvallable
Ereranese] Mg sulfite), Becasie manpanese
deliciency is now rare, other posshbie caises should
bz considened wien perosis inoounizred batchabiity
0 broiler chicks are more suscepiible to changing
envvirmnstasal conditions (MWolin o al 1909),

MATERIALS AND METHODS

The presenl siudy was cerried out af
Sundaresan School of Animal Husbandry and
Dairying, SHIATS, Allabahad on 15 dey-old broller
chickes (DOC) which wers sandom|ly divided info five
roups. Dy odd 15 broller chicks of same hatch were
procired and housed in battery type cages considing
ofthiee chicks in sach o provide natommended floor
space of VTSR in cage per brodler in sl snimal
lshoraiory of the Sendaresan School of animal
huzhasdry and dalrying, SHIATS. Chicks were
provided with self-prepared rtiom as per folkreing
robmers i ]
Te= eitrnl
T1=Tir 3wy g nianganess.
T2= TTH SlegE g mongmnecs.
T= T Pl K 2 mangpanese,

Tt TH Imlgll'.l'.g ST FAREE
Thez-siandand beoiler slarter rativn containing CF: IX

end, BEFAN e beniler flnister mdon conmining
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per BIG (1992).

STATISTICALANALYSLS:

Diabs e warioes paramelers (weekly fead
it & PR wers collected, bl and arahnsd
statisticaliy using anshysls of variance techniqoes ms
jper Snedecar and cochranf 1994].

RESULTS AND DISCUSSION
Averape body welght of heoller:

I peneral the body widght of day old broiler
chicks ranjed from 42 4L i The mian bodyweiph
of THOC in different trestment viz. TO o T4 was
43647816, 42, and 43p. respectively. The
&i[¥erences in mesn body weight al the chicks wen

Tuble 1: Ingredients and nuiriests composition of experimental diet:

[Tngredients (%) Broderstarter| B— 11 days) | Broiler inishes0— 21 days) .
Maiz= B0 63,00

Giroad ol caks FEE ] 18.00

Fish mesl 130 1550

Pireral mixize 300 100

Commen slt [ 38 T B
Viarmin remix 005 (7]

{ vk A, BLDF)

Murtrient com poaition

T ¥ 622

Crude fiters (Y 550 T

Total ash (%) [ 934
%ﬂ“*‘ﬁl = Sl

Kealkg) 600 000

e sigrificant. The restilts pertaining o fhe body weight
al DHC conteined in Tible 2 and Fig | indicaind &al
biler i T, T2 hadh the highess body weight £2.6(g)
b e i ot sigmificanthy My from other s,
Asndlrrespective of reatmests in geneml the body
weight af the broibers af fifth woeks of age rnged
Erom 25 gt 1141 g. The mean body weight at fifth
;E:nm&umﬁmhﬁm

. L 10B2.3,0139,1141.3, respectively.
The differences in mean body weight af ihe brollers
of fifth weeks of age between treatments were
significant Table | Highest mean body welght of
biroilers at fifth wosks of age was reconded in T4
(1141 3g) fedlowed by T4, And lowest mesn was
cbatrved in TO (953,38}, The differences in these
vtk ofbody verights wese found significant indiested

thime by significant efect of weatmeniz on body weight
of broilers, The body wetghl ol bevilersat fifth weels

ol gz inT1, TZ, T3 and T4 were: foend non-significant.

beinggat bar. The comtrod {T0) ks the lovwest trestments
In body weight of broiers at fifth weeks of sge
registered significantly ccenpared to sl reamsents. .
“The risults tally with the findisgs of Cizkan eal, (2003)
and Balag stal, (2003,

Average gals i weight (g) of broiler:
In general average gain in weight ofthe broilers
at § weeks of age renged from 9104 g o 1099
(. The: mean gain in welght & 5 weeks in differest
wreatments viz. TO 10 T4 was 2107, , 1004, 1039, 1097
i 1099 g pespectively, The diffierences in meen gais
in weight ol the brailers of 5 weeks of nge betwem

Addd Sureda @ af

preErnEn s weert: siprificant Tablel & Fipl. The hijehes:
mean gain in waight of brodlers at weeks of was
recnrdied i T4 (105981 And the lewest TO(@I 0,751
Howerer differeness in these values of gals in weight
were found significand indicated there by gignificus
et of tretiments on gain in welght of broilers, Cain
i weight ol broilers & Sweehs of agein T1, T2, T2
and T4 were pod significant being at hae The contral
T pegwrered significantly the lowest gainin weeight
compared tnall the restments. The resalts tlly with
the findiing of Sobayo (2005 mnd Bk, (1991 ) and
Spvich e al [1995).

Average feed bntake (2hof broilers

In general averngs lood intaka of the broders
at Svereks of npe ranged fromn 1750 g0 22545 g The
mean feed mtake at 5 weeks of age in diffierent
sreatments vie. TO T4 was 1750, 2050, 20605,
2254 5 and¥N0R Sg, respeciively. The differences in
mezan feed intsie of tee brodlers of Sweeks of xge
betwesn the treatments wene significant Tebleld&
Fig lndicating Sesreby 0 significant effict of irastments

i
intake af hroilers & 5 weeks of:
AgE Witk recaried
P24 St v T 1750 o
mmm‘mufq:hﬂ.u
T3, et T were not significanthy dieren: 5% laved
Itu_‘ﬂ‘-mh'[l"'l!h m|m}w’_m
significantly lowest fred intake enmmpared to all
mmmwmhmﬂm
(991 and Taknhashi etal, (1931).

Aseruge feed Conversion iatio (Kg) of broilers:

In peneenl the FCR oo the bruilers maged from
1.92 80 2.0 Th mezm FCR (feed roguired for perkg
g2in in weight) in different (reatments vieTO
ioTwas] 92, 2.0, 1.98, 2ilend 2 0, respectivel The
differences in mean FCR of the Broilos were noi
significant indicating thereby & non-signiileant el
wif dietary inchision of mansmese i the rtion ofteniler
chicken. The resuls periaining 1o the FCR contained
inTable 28 Fig| mdicaied that broller b TO seyistered
the best FCR compared io &l other restments;
Ierwever il was ol sigaificantly differem from ofer
treatments being ot par. The resulls tally with the

on fead Intnke of brallers, The highest mean foed  Tindimgs of Saith of al, (1595} md Takahasi ol al.,
(1991}
Tabde 2 ; Mean values different perameters:
[ Treatments Pars mebirs
Tody | body waghim | Gainin | Feed ke | FOR inS
welghted | Shweskol |weghtind |indweekslg) | weels
m:u:} wpeg) | ks ()
To ?‘i&- 553,30 ';nnm.'.:!= 1750 :1_?
: az 036,60 | 10046 | 2009
2 4rh 082.30 8.7 2050 _Ff;_
T3 47 0.0 1097 | 20545
ﬁ;a o A a0 | Im93 | 2083 20
; Remulls | *"N& - 3 ] NE
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DIVERSITY OF FISH NEMATODE - CONTRACAE
N AP (NEMATODA : ASCARIDIDA, ﬁﬂiﬂlﬂhmﬂwmm

MEERUT-DELHI REGION (INDIA)

sawab Singh, D. K. Chauhan’, M. Irfan’, 5. 8. Lal' and A. K. Khare
Dleppearsenenf oo Zoalogy, Meerw Eh'n'q'q. Meerut - 280 800 Frgdia
“pppariavent af Zoology COE Uniwereilty Meerut 290 (04, fndia

ABSTRACT

Menestodes constitute ane of the mosd
impartant growps of animals, Some of them are
fris-living in soil and water while others are
Furﬁ]ﬁﬂﬂ'p]l.l‘l! ned andneals, The semmatod e
pur.ul-thli i1k animaly mcluding man cause a
nuinbser of diseases which may sometime resulis
in ihedeath of thelr hosis, Crse female specimen
of the nematode belonging te the penus
Contracaecamm identified a8 Costrasdscam
Inatewer m me. was obinined from the intestine of
fish coliected from Meervi-Dielhi region, The
nematode posseases three lips withomi
dentigerous ridges nnd well-devidopal Intertabla
while im Coviracess o brevipioualom nterla ki
wiid semaller
Key wovds; Conraemecum ladices m 1., fish

et e improeeemmend in lives ol meoet ol the peoples
in bath developed and developing vworkss, Bul meny
of these benefits have nod yed boen produced s a
sustainable way becauss the husnas populatico
pantinses oo grow end the diversity s well as
sbundance of many speches diminishes Wat

.‘.',._IJ:I“I 1o sur warkd and ba us and the creatunes we
‘share the world with In the fure depends on the

nctions (Robert, 2002). Knowlsdge of parasie
biodiversity comiribwies 1 new and exeiting
approaches b anderstand the structure, hisiory and
fisture ol Mens (Fudolphi, 18505; Bayliend Lane,
1921%; Baylls and Daubaey, 1922, 1923; Thwalte,
1927 O Amelio ot al, 2013} Coerparative baseling

retogniring the botle respanses of hast-parasite
sysiem and the potential for emergesce of discass
2002). According fo Selske and Ditrich (19967, the
body suriace of wn immaiure female Grotosioma
spinigerum fooed for the festilme in the definitive
Tocest [ Fdir ot dvmentEeg) in Lson wal sudied
wsing scanning electrom microscope. All rypes of
caticular spines, which were one of the mest Importni
features fioe species identification of gnathostomid
nemutindes, ingether with their spatial errangement.
Diversity of species kas precicws relationship with
wiralemce and vperdmaitivity seaciEons in the host. The
discase speegrum entlrely depends on species and the
emergence of mny new spacies would bring new
symptoms emd evaluation of sech parasibes is
mevessary. Verichrates are affecied by both their
exiernial and iniernal environments, Internal
environment, in pam, would be responsible for the
necessary changea in the endoparasites. Broaks
(1003 resmarioed that 21% centory is 60 be considensd
i new ags of discovery spesially from blodhversity.
{ime female nematede specimen of genas
Comracasrsm kentifled as Controoeecmm indima
m, ap. was chtained from the imesting of fish of
Meeras-Dielhi regian which hia been described this

MATERIALS AND METHODS
Fighes were collected from flsh markess from

peeru-Dielhl region (India}, Thy vere taken oul from

waier and chloroformed, The elimentary cina] s

(¥ scanned with OKEN Scanner
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catopen in e normal saling and the parasies were

reesvered from the insestine of fish, Parssics werd

wrasfered to mormal sefme (0.75% NaCl Afier
remmaving e salioe with the belp ofa dropper, 0%
plerhol wes poured in the petridish o kill and finEe
parasite in 3% akobol with 2% glycerise, The
preserved parasites wert cheared in lactophenal for
15-24 bours and momited in S sime medium for
enface-vicw study. The boad of parisils wis cat with
2 sharp bade end brought ik desimd posiien ureder
ihe eover glass. Al measurements are given in
millimezs.

Senmning eleetron microscopic studies: Afber in
wilrp Ireaomend the parasites were kipt into the
mosdified Kamoveioys fluid seperately scconding fo
the concemtraion ef &g and sxposure hours which
weepe il 5 a fixative, The parasites wese kept in
B fuid ot 8°C for 56 howars, thereafter they were
wanfiorred i 0.1 M caondyiste buSfer sohution then
subseegsent debyiration.

Drebydration: Absoluts dry seetone wis used as g
agent. Agesane was found 1o be
balvantagecis as it was miscible with liquid carhos-
i~ axile frean-1 3 used for critical poimt drying for
dehydration. Acetons was peepared with different
percestage 2 30, 50, 70, 20, 00 ang 5 undd
ion were certied out. Afer dehvdmeh

WO e uﬁﬂwﬂhnﬂmm@w_

Critical poing dryisg; The drying s
propey isshille) sd pe mmu“::f::ﬁm
10 o o chamber nhont 20, The R —
kept n Ioad ing baskess with dry acetone. They were
Theinket vabves, consectod 10 e 00, yinders, ware
eopesd i B8 the Bequid s rapicly, To mroid the hack
Dm:Ttrm:xnlm WERE opemed,

. o Vet valves were slightly opened o
"‘""‘-'Mﬁfhﬁaumﬂn vailves were
w hmmmu“mﬁm
kv il i d O, g

T e o

parasites, The seps Wers again nepeated. The i
vahves waers chosed b allow the level of liquig CO, g
fall b about the Jeved of the 1op 1 the boar, T3,
chambers were wnrmned by nunning venm wetsr (g
18%C) &nd when the temperahare was afmjnes
3258, 0 were evaporaied and the drying wag
coonpleted, The specimens were removed apg
incramisd o e SEM slubs with dosshilz adheshg lape:.
A that, they wiene coated with gl:lll:l:lﬂcru:qmﬂ}.
L3008 emd the stubs were subjezied i Heaniing
electron micnimeopic Studics and min:n.:@hummr_

RESULTS AND DISCUSSION

Family- Anisaicidae; Genus: Ca
Epecies: Controcuecum indicas i, 50, Material Ong
Semale, Ho fish, Location imestine, Locallfy Mierut.
D region (Indis), Mussber of fish examine Iy,
Humibser af fish infiscred 13,

depestted in the Departasent of Zoology, Meerss
Lollege (C.C 5. University), Meern (India). (Fig. |-

Cosed mm-ge pmented worm with thre fips
Without dentigeroes ridgs, hesd and moth
mm.mumuﬁ&mm

ey¥lindrical snd intesting] casous
w%.hln!m pliscod by twe
Prominen upper and ke visheal flzpe. The il and
conisind shoel spine al lip (Fig. 3).

?_himhmhmmdlq_lﬂshhhm

the cuticle, Minule concricen|sis and very minute
Proluberances prosen; betwien the Tinsverss

h—;

Figg 1 Camera lecida disgram of Comracasrmm
indficws . sp. female apberior region. x 150,

Fip- 3: Camera lucids disgram of
Contrgedecum indices n. sp. female
pasterior Feginn. % 158,

55

Fig. 2: SEM of Conrecaerum badicus m, .
feneale nmlerior regiom. x 500,

Fig. 4 SEM of Cenfracarcmm fndices & 1p,
Fesnaliz pessterior reglon. x 1000,

(}? Scanned with OKEN Scanner
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with sther species of the penus,

I "
: Tabls }: Comparison of Cortteacdecum indicts A. 5.
: Cinparas (. Fabafas i'-u-r::l;-;-:-” "-:.m:-;r:u
wmpcralar ¥ ok Canis - o s i
st 130 B ':‘[L':E..,,‘T:'.; i | Baxtis (1220 Bapiis (1520
rumit LE in
i " M..l.:I Bale | sl | Fenade | Mak Female | Male | Fomile Fale Feane
Tenl Lengh s | Bem | D Ajn | e | M .. LR 13 |1Z1-175
W ey | on |2 (e MO 0f | nass | 07K josenss
Hif Tt KT
pecphipn t A% | Aza
Lergh ol | e | onan | P oy | sl 1% 153 :
Width ol pYEN
pa s vanopligEl
Waid o b 1630
lemgi of il [0TRO7)| pasns| 03 [03EL7 | 02 L an al i
e emat
micein | Loge | 333 FET 157 a1 .
—— o oy, e
Lenph of
il
e s |
Dhamace
briiern Ennnry

siriztions. The profuberances and concriceniss were
round im appearance, The anteror extremily shomed
three disting lips with e koving the tnangu br mouth.
Each in the comgalned a pair of proluberant papillas
each papillae constazd of a base and 8 triangularand
a =pime like fleshy papillse. The lip region also
cartibaiseed minute cosericeniss and proubemnces.
The: il fisgiion also conmined the cutivolr ransverss
sinzions Tull of concricenisss and prostuberances in
the extrrme posterion region. The strations sppeined

i opRcenaic nings o cutiche.

Railfiet Hewry (1912) reporied ke fo the
speies of Contraswcnm from flshes in Sosh Asin
!-'Igﬂm_nfn;mis of (renis Confracmersom

: i5 [ncfeasing by-dzy in different ongani
m.lmﬁun-a,mzz.mumym:;
on the nemaminde found in the fish revealed thes fi

——__

belonged to genus Confracaecte. This nemalode
showed closeness with C, dervlspivaiue (Khan s
Yasean, 19601 but it differed fram the lalter in the
presanee of misrlabia which was smaller in C,
brevispicmiam bul in the present species mterlzhia
was well-developed. The mil of present pasasine
contained shoed spine af the tips bul in the O
Drevinpicwdie tall was bluntly pointed, The stristions
were ok indseril froim serior fo posterior region in
% Brevisgicufum whereas O indicwr i gp. siriations
were presentand athes reported mew and old species
interlabis, inil and striations were less developed in
O parison B New species.
Femabe of O dnalicws m s messuned 14175
mm wheneas females of O Anrvispicman. meastred
I275-17.14 {14.945) mm in length. Maximum
thickness of the present parasite wes 0,18 mm

h‘l‘-‘

heress i £ Brevizpiculu, MAXimLim widiy
caiirid 0 [0S (0.3 1) mm. Oesophagies of ¢
:-ew.ﬂ.ﬂﬁf""'”"" measured 0,73-082 (0,775} muy i
anid (060 10 008 mem i width whenssg i

ieq it s 1,32 mam i lenigih smd ()5

;ﬁ;ﬂmﬁt@ ol il measured 0,130,150, H:,E
Sy Brevigpleutan. Whereas in C indicusn s
mcasured 007 mum. TREneree ring was sitsated g s
distance of 0L16-0.18 {017} mm from the aederice
wxtremity bt in the present species .301 mm from
st greriorextremity, Length efbucesl cspsule in
yecttence v o, was (104 mm. O the basis of these
varigtions, (e present species differed from all the
reparted species of genus Confracarcum new and
odd specics and it revealed now diversity ol species.
Coparisan of Contracsecum indicus n, gp. with

ifenent specics of the genus 2 summarzed Table 1,
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gFFECT OF DIFFERENT LEVELS OF IRON
pERFORMANCE OF BROILER CHICKS

Abdalhakim Amer Arebi Aburas, Neeraj and Ramesh Pa
sundavesan School of Animal Husbandry and Dairying,

SHIATS, Allahabad - 211 007 (U.P), India

ABSTRACT

An experiment was conducted to
evaluate the effect of different levels of ironvi;
60, 80, 100 ,1200n body weight, weight gain, feed
intake and feed conversiom ratio of broiler
chicks. There were 4 treatments and the control
without iron. Performance of broiler chicks
evaluated on the basis of body weight, gain in
weight, feed intake and feed conversion ratio
indicated that there was no significant influence
of treatments on the performance of broiler
chicks based on these parameters.It was found
that the supplementation of the diets with iron
allowed a healthy, positive growth performance
of the birds since there was no mortality.

Key words: Chick, level, iron.

Poultry chicken meat production plays a large
part of food security in the face of the rapid increasing
world population, It is critically important for this
industry to continue to provide a great deal of a
person’s daily animal protein requirement. Growth
of the broiler industry is characterized as robust but
‘volatile (Anenymous, 2011).4Flowever, & major
» . eoncemn is the need to improve the quality of meat

A and self sufficiency. Consequently, the use of dietary

alives, such as iron, has been recommended to
enhance performance of broiler chicks. It is well
known that trace minerals in basal dicts affects growth
performance, immune responses, and meat quality
(Yang ef al, 2011). lIron can correct or prevent
anemia, in addition to being directly involved in
hemoglobin functions (McNaughtor and Day 1979).

ON THE GROWTH

ndey

Iron deficiency anemia is a common nutritional
deficiency and Ferrous fortification of diets is necessary
to alleviate this problem.A deficiency of Fe may result
from inadequate intake, forexample, ahigh cereal diet
low in animal protein or inadequate absorption, for
example, gastrointestinal disturbances such as diarrhea
or intestinal discase, as well as from excessive loss of
blood (Anonymous, 2007). Therefre, an experiment
was conducted to determine the effect of different

levels iron on the growth performance of broilers
chicks.

MATERIALS AND METHODS

Table 1: Treatments used in the experiment

‘Treatment | Level of supplements or the combioations
T CONTROL (basal Tood wits 7 svppiemenl)
T, mg iroa

Tz B0 mig iron

T 100 mg iron

"_I‘q. 1) mg iron

Fifleen (15) day old broiler chicks of the same hatch
were procured and reared in battery type cages. Each
day old chick was weighed and distributed randomly
among the 5 treatments. There were 3 chicks, refiered
to as 3 replications, per treatment. The production
cycle was up to 5 weeks after hatching. Chicks were

(¥ Scanned with OKEN Scanner
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find with selF-prepared stndard broler starter rasian
Erom diy 1 b dey 21 (weeks) and then stesdard
bireier finizher catiest Trom day 22 i day 35(39% and
58 wpaks), The twed ypes of mlion {starter mmd
finisher ) vwere sepplemented with differer bevels of
ircti { Takle 1), The mfion was fed ad [ik in the
Tirds. Diam on body weight was nosonded weskly o
determine grovth rte and weight gain olfhe chicks
To estimaie the weekly Feed consumptiom of the
chicks, the weight af ¢ach lord bin was recorded
weekly, Theorigisal veight off the bin e sobiraciod
Erum the weighl oblained each week w0 determine
i phit ol e comamed ry the chicks, All beollers
weere nffered with clean dnmking water to be taken
3 b 2t times

RESULTS AND DISCUSSIONMN

The mean hody welght of day old chicks
(DO for treamments TO to T4 wosd 2,67, 44,00,
A4, 0555, 48,00, , respectively. Attheend of the
produciion cycle, the mesn body weight of five-week
ohd chicks ranged froen 1.07kg 1o |1 8kg, The mean
By weipht (ig) of five-week old chicks for
mreacmenes TO W T4 wasl 07, 118, 1.15, 1.17 and
.14, respeciively. There were no sigedficesi
diferences (pd 0005 ) among the treatrments, The
Jorwvest mean body weight v |07 kg for ereatmesd
Tihand the highest was from T1 with 118 kg(Fig 1)

In terms of weight gain, the average weighs
gain of five-week old chitks renged rom |03 kg
114 kg The mean weight gain (kg for each treatmen
Fromn Ti o T4 wes 1,00, 104, 110, LAY and | 00,
respectively, Thers were mo significant differences
(pd 005 pamwom e treatments. The lowest meas
wwedghit gain wes 1003 kg hom T thehighestimemn
wetght galn was |14 ke fromm T1{Fig 1),

The averife feed Intake of frve-week ald
chicks ranged froen 1,91 kg o 200 kg, Themezn
feed inlake (kg) for each trealmsent Trom T0 1o T4
was 191, 1.95 1.85, 2.03 amd 201,
respectively. Thiss were no sigriliant dilberences
({pad "0L05) annng the reatmenes. The lowest mein
Teed intake was 1.91 kg from TIk while 2 highest
was 20 kg from T2 (Feg 1)

Thee: limed comversation rbio of five-woek ohd
ichiks Foud @ peemn range from L7010 185, The
averape feed conversion ralio for each trestment from
TO 1 T4 wes 1.85, L7L, 1.77, LB and 1.84,
respentively. Thene were o gignificant differences
{pd" (.05} among the treatsmests, The loeest mesn
feed ponwersion ratio wag 1.71 from T1, while the
Bighuest wias |83 from T0 (Fig 1)

rdeipughion and Dy {1978 concluded that
tren reguirements for hematodogicsl and growth
resposes e critically esserial im brodler dists, whils
Dguzet @f (2008) found that iren sulphate
supplcmeatation Bad a significanteffect an Fve body

Tabie 1: Meas value of dilferent parameters in different trestmenis

| | Farametor
i DO Haody Waghtsl | Welphi Gain ot 5° | Feed intake for [ive FOH
Lo W | S Weekihg) | Week(hg) | weels(h) | T |
T‘ oa 107 L3 191 .85
T | m 118 .14 1.95 1M
R |
ool 4am 15 110 105 177
T
, &53 LI7 111 103 L.80
—y—
\ o 4 ¥ 201 184
1 1

Abdaialim Akl bavai o al

JUE

.

mif
LR
LEd
[T ]
il

[ S

Figure 1 ; Musn vilue of different parameders in differest irestments

weights, However, Fairchild e af (2006) condusciod
1Fisls to evalumis the effects of Fe concenisatsn on
Turodlesr peerfommance e found no differmees in body
wielght, fesd consemption, water consampliom,
mcirinl iy, of emnure-solshla Pin amy of e k.

I eonclusion, the sopplementation o fde dics
with Irom sllowed & healthy, positive growth
performance-of the binls, siece thers was no maortality,
Ulimareky, thess trace elements coald be considensd
asa pood uption o fortify brofler dists | order for
farmers 8o prishecs healtby broilers with pa or least
mantedity:

ﬁ«h'_;i y ;
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ABSTRACT

Nematodes constitute one of the most
impurlnnt Eroup of animals, Some of them
were free living in soil and water and other
parasites were of plants and animals. The
nematodes parasitizing the animals
including man cause a number of disease
which may some time results in the death
of their hosts. In the present study, a new
species of nematode obtained from the
intestine of fish has been identified as
Paranisakis levini n. sp. It possessed three
promineat lips with small papillae
detigerous ridges while in P scigenae
dentigerous ridges was absent. The conical
tail was provided with terminal spike
contained lateral spine in the present
species whereas P. sciaenae posterior

region of female was unknown.
Key words : Paranisakis levini n.sp., Nematoda,

[fish intestine, Meerut-Delhi region.
¢ According to a World Health Organization
j‘n‘r’!iﬂ}ﬁxpeﬁﬂnmmiﬂ&cﬂ%ﬁﬁ:mﬂﬂllh‘npaﬂ
nfp?raﬂhhhfmhumgﬁmmﬂsigxiﬁmﬂhmjmm
social problem. Recent global estimate indicate that
m‘l:nﬁmlhahnmth infections were the most common
infiection mﬂEWDfH{valﬂ#ﬁh, 1984). The number
of nematode species in the world is uncertain
(D’ Amelio efal, 2012). According to Steiner (1960),
about 9000 species have been described but these
ﬁdmtﬁmmhraﬁmurﬂmw:}rm

an

5,00 ﬂﬂé as:glzln?nght}lm“ i o be st e
sy ¢ world, Brooks (2002)

emphasized that biodiversily assessment and
emergence of bioinformatics have demonstrated that
the biosphere is poorly known at all levels of
organization. He further stated that the 21* century is
to be considered a new age of discovery especially
from biodiversity or diversity of species. One female
specimen of the nematode belonging to genus
Poranizakis identified as Paranisakis levini n. sp.
was obtained from intestine of fish, the details of which
have been described in this communication. .

MATERIALS AND METHODS

Fishes were collected from fish market from
the Meerut-Delhi region, India. They were taken out
from water, chloroformed and the alimentary canal
cut open in the normal saline. The parasites were
recovered from the intestine of fish and transferred to
normal saline (0.75% NaCl). After removing the saline
with the help of a dropper, 70% alcohol was poured
in the Petri dish to kill and the parasite post-fixed in
90% alcohol with 2 percent glycerine. They were
cleared in lactophenol for 15-24 hours and mounted
in the same medium for appropriate observations,
Head of the parasites was cut with a sharp blade and

brought into desired position under the cover glass
and measured (in mm).

E;:nnnlug electron microscopic studies: After in
vitro treatment, the parasites were kept into the
modified Kamnovskys fluid, separately according to
the concentration of drug and exposure hours which
were used as a fixative, The parasites were kept in
modified Kamovskys fluid at 4°C for 5-6 hours after
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that they were transfiered inta 0,1 M cacridilie butier
salution then subsequent dehdration.

Dehydration: Absalute dry scetone were used a ]
dehydrating sgent. Acetome were hserved 1o b
achantagea it was mikscible with Eeuid casbon doxide
Ereon-1 3 thit were woed far oritfcap point drying fir
skehydration. Different concentragioes ol sctone (10,
50, 10, B, 20 and 95%) was prepared  and
dehydration earried oot in ascending steps. Afer
cesysdration, the warms wers subjected to critical

pointdrying.

Critical point drying: The drving apparstis was
progerly installed and run with cold wwer elneilation
o po the chember aboit 20°C The parasines were
ket im |oadding hasiets with dry ncetone, They were
removed in bosts and placed into the drying
&pparatus. The inket valve connscied 1o the Ci,
exlindirs were opened wo Gl e liguid g rapidly. T
drveiid the back pressire, the vent valve wene apesed,
The verd valves were slightly opened o
maintain the kevel of the liguid and the draln valves
cpens o romove acsfione, Flushing were carmisd out
for31a s mimses. A fler fushing compiced, the kading
baskels were filled with Liquid C0, for impregnation
in parasites and the steps repested aguin. The inle
vabve was chised to allow the level of ligaid CO, 1o
fadl o abowt the level of the fop to the boat. The
chamber was warmsed by runming warm water (36-
38°C) and when the temperature actalned 32.5°C,
00, wasevaporaied and the drying completed, The
specimens were removed and mounsed o the 5EM
stubs with doubie-adhesive tape. Thereafles, they wers
coated with gold approximately 350™ and the soghs
subjecied to seanning electron microscnpie studisd
and microphotography.

RESTILTS AND DISCUSSION

Muterial: one female, Host: fish, Location-
Intestine, Lecality: Meerut-Delhi region, Mamber of
Eﬂmﬁ:ﬂ;mﬂmmhﬁﬂdﬂl,hﬁm
Anlskidee; Genua: Paranisakis, Species:
Paranisakls levimi m1p. Type specimen: Halatype

and parstype, specimess doposited in the Deperimer
ol Toology, Mesnu Calbege (C.C.5 University,
Meent, [ndin. (Fig. 1-43.

Eloapated worm with theee prominent lips
each contimed & small papsllne denligerous fidges
Mouth led it chitinized busceal capsule, tesophagus
cylindrical ped intesting caccum exisdied antite ricy
Viuha steriory . The tafl end was eonleal o tapered
:‘Ej"_'!‘-"i_ﬁ;:l with termiinl spike contained leteral spines

- 1)

Femsale

T fermalis nessred 35 36 s in fenpsh and
03325 i in wichlh, Lengsh of birccad capsule was
062 mim. Csophagis measu ned 6,45 mom fs lengih
frcem mierior extremity, The wikii, ofanierior sarsow
oesophagus was 0.1 85 mm. The bength of il was
.5 mm,

SEM studies: The scanning electray micrescople
studses of Paramismkis fevind g, the rim of the
mouth eontained indistinet barge punsher of smalj
papillac the cuticular stristions were vory clearly ssen
Bt i probsberances present were less is number,
The sail regice showed distine cuticular striations. The
Eriations appearsd like concentri: ring like snaoture,
The cuticular profubermness were very distingt. The
tip of the il wis contained a fleshy cticulsr distine
caudal papdlise,

T presend nematode was shawing chosensss
weith £ sedapne (Khan and Begam, 1571 but from
the latter it differed in the presence ol small pasills in
£ scivermas whensas Paranisakls levind . ap. lage
papills wers found on the lips. Dentiperces ridpes was
present in Parasisakiy levind k. £p. wheneas in B
spienice derligerous ridpes was absent. The conleal
il provided with sermiral spike contrined |ster] siioe
in the present gpecies whereas P scigencr posterior
region of fermele was unknown; The nerve ring was
distinet at in Paramizakis fevisd m, ap. situnted abthe

distance of 062 from the anserior extremity whereas

in P! selaemae nerve ring was indistingt. Size of

papillee, dentigerous ridge, til, nerve ring differadin’ -
comnparisan & pew species, Large pepillae wers found S

Himah Liaph o7 o

Fig. I: Camern licida dizgram of Peramdiakic Fix - )
g L 5.E.M. of Farawicak e
Levired v, 5. femnnle anterior reghen, x 150, amberior region. x 174, 3 e

Fig- 3 Camers bucidn diagram of Paranivakis  Fig. 4: 5.E.M. of Parénfeakis Tevini m.itp,
devind a. gp, fomale posterinr region. x 154, female postericr reglos, x 239
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Tubbe 13 Comparisen of Pardwésabis lewial 1. gp. with olber species of the pess. : a3
: ¥ pasilaacar T mﬁ,mu;hniﬁﬂﬂllﬂwrd L Memptodes. Bull, Dep. Zool, Liniw
Ead (1N Bts | KumasdBepme |g :;';':_'"'"m P bevlmin 5. ﬂmt.r_mﬂaﬁmﬁiﬁ“ﬁwl_ the bosmom pefican, Provgiarls [New Ser.), 5: 127
Farameio (1536 1971} s fed Ky elocmnus gecidentnliz in narthern Guif of .
bials | Feale | Ml | Pemwle | Mwe | Fevale | Mals | Femae wexico, Spst. Pesrritel., 81 1-16, Soeiner, CL {1 960). In: Memavalogy (Sasser, 1N, and
lenking, WR. eda). North Camlina Univ,,
Totad Lerggth o = | N L5540 Tw Gupes, MK and Oarge '-.-'.K.U.E'Tvﬁll._tm tnxonamical Caroding Press, Chaped HIIL pp, 3-7.
Talal Width 0312 jnd bisioehemical observations on & new
oAl e g i remalnde of the genus Parceasekis, Baylls  WHO (1987}, Prevennioeramd Control of fmfertonu
gt of oo | 41 W% 48 {1923). Rivixta Parasiol, 37: 265-275, Parasitic Infections Reportofa World Health
[T — Orgasiization Expert Committee, Techaical
LE 0135 ¥han, O, and Baguin, A, {1971} Helminth Report Series. WHO, Gensva,
Wtk bl parasiies of fishes from West Pakistan,
Lengrh of ml ST | & UL g o
miati Srall LT}
ek Lasge
e nag S
i LAGLI (T,
|ergzh of tall precex
Langeh o beccal e
'Tnﬁ%-«
siriations

in the preson species whorsas in P sciormas il was
smaller, On the hasis of above varmalions presest
speches difered from sl the reposted species of the
penms Parawisokiy new and old species and it
revenled pew diversity of speches. Comparisan of
Paranizobiy bviml o gp. with different species of
Eemes Poranisakir & given in Table 1,
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EFFECT OF METABOLIC SIZE OF ¢ ‘OWS ON BACTERIAL

OUALITY OF THEIR MILK

Deepak Kumar Verma, Jagdish Prasad, Neeraj and Ram Psl Singh

Deperriment af Animal Hushandry and
SHIATS, Allahabad 211007, {UP), India

ABSTRACT

The present study was andertaken to
determine standard plate count (SPC) for total
bacteria, lactic acid bacterial count (LABC),
lipolytic bacterial count {LBC), Proteolytic
bacterial count (PBC) and coliforms for
determining bacterial quality of raw milk =s
influenced by metabolic size of healthy crossbred
cows by dry full hand method of milking st
SHIATS dairy farm Allababad. The analysis of
variance showed significant effect of metabolic
size on SPC, LBC, and coliforms but showed no
significant differences in LABC and PBC In raw
milk. The result indicated that the overall rating
of bacterial quality was found better for raw milk
produced by 162 to 296, and 297 to 113 followed
by cows of 190 to 225 and 226 to 261 metabolic
size. IT the quality kb judged on the basis of
coliform than the quality of milk of was better
from cows of metabolic size 216 to 261 and 297
*to 333 followed by cows of 262 to 296 and 190 to
225 metabolic size.

Keywords : Crossbred cowd bacterial qualiry,
melabolic size.

India is an agriculture country and fivestock
sector in an integral part of agriculture. It is the back-
bone of India’s economy in the form of income,
employment and foreign exchange earning. It is
estimated that dairying sector alone contributes | 5%
of the Gross National income (Raju, 2001 ) Livestock
sector accounts for about one third shere of agriculure
and allied secior 1o national GDP, thus emerging a8

an important subsecior of agriculture. Milk is 8 clean

within |5 days before and $ days afler calving.
Spoilage of milk duc 10 bacierial action is estimated
W be 10 percent of the iotal millk production in Indis
(Chakraborti et al, 1986). In \erms of quality of milk
among the mapor dairy nations. In comparison 1o
average bacterial count of rew milk | (F per mi in most
ol the Esropean countrics and USA, in India & ranges
from 3 107 0 10° per mil. Thorefore milling of snimals
should be done Iygienically 10 preserve its freshness
for longer time. Production of clean and safe milk
should be fundsmental obgectives of all dairy farmers.
Fresh raw milk contains micro-organism and the
density of micro-flora largely depends upon the healkth
of cow, sanitation of hind quarters and udder,
cleanfiness of container e Clean milk B the one which
8 not only without visible dirt but also in broad sensc
used w0 denote raw milk obtained from healtvy snimal
produced and handled udder hygienic condition snd
have only small number of harmbess bacieria. Thus
the size of snimal body is likely to contribate 10 the
density of contmminaticns in rew milk which maght be
proportional 10 the metabofic size of animal body.

MATERIALS AND METHODS

An experiment was conducied in herd of
SHIATS dairy farm consisted of crossbred cows
{crosses of Jersy Brownswiss and Holsicin) and
determine the SPC, lactic acid bacterial count, polytic
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realinenis
12610261 (M) 26210 296 (M) T
Al :ml‘imﬂ“‘“‘“ WITE

ierms per ml. The dista on
gﬁigi.i::nﬂclﬂi':gm;dlznﬁl -i'-E_rl: uht:f::.d.qﬂf
swhfected b0 aralysis |.'tf wmﬂ:: o
t-’-ﬂﬂ‘l'-l]ﬁsprrmdmmdhluﬂ u?:mmmn
of Snedecar and Cochran {1994} Yo il
influessce of metabolic size of diffares

Wufrrﬂ'mi--

AND DISCUSSION
mlr‘:{:fnm SPC (1) P-l.'l':'lll pkmerved m;u
20500,50 i milk o cow af b, Ilialh:-w-:d iy 25967 IR
milkafeow afh, 23550 millk of cows o Mﬁ:“
2rx135in mﬂnfmmﬂf;hmdd:cf;g;& o

i |ﬁn-|'|-';- TR -
:hrﬁh*:mﬂm o a5 3528 in bl of cows H’F[i
fillorweed try 27.0 in milk of e of M, }Eﬁ‘nm
e of M l.rl.li?].:'l!-mmi-lk.ﬂfm'«h'-: =
S MEereaces n thess values of LABC were nom-

signilseant, The mean LBC {107 per mi was 16.75

colipsted directly wﬂiﬂﬂmﬁ abserved lowed By 15.661n
. " oy milkc of cows of M, fol
cor ::ﬂm r;'H i-n::-ﬂ:f-lﬂﬁ mil‘t-nl'.:u:-'s M, §233in ;i! nrmi-:r: &:;Mﬁﬂ
oo boal Meesies and plugs : BN
samphe brought w&mw 300 i i M, MFBC s
""h"'"'“""'“'ﬂ Fﬂﬁw count(SPC), Betc g wert Significant. The mean 2
ﬂmmﬂmmﬂﬁﬂmﬂm mlwas 213 M, followed by 20,0 lm il af cows
Tablel : Mean Valwes of puramebers acoarding to metaholic stoe (M) of cows
Bacterinfml [ 1 by
- . 71333
(re0-2as) | (226261} (296 | =
30,63
sonyml | masr | st | 2 st | (%)
! i .00 NS
LABO 10 yimd 2667 HH 21 :
AATH
LBG| 11l 123 e | 1se® HOF ot
L —
PR 110 1950 | £ 20.4P -
1]
i 167 0.5t 1.15* ase? gl

Lerpul Komar Fives @ ai Fif

M, 195 in mifk of'eows of M, and | B.66 inmilk of

wraer il Ml ol mestabo i soer Thee difenences In dyes
vitl v ol PR were non Sigralicant.

The meean Cedifrm per ml was 167 recocded inmik
ofcows of ML followed by 105 | enilk ngJI 050
in milk aFcows I'I-'I'I, o 0.5 00 in mullk of cows oil,
metmbalic s, The dilfferences in ese values of
i fiomm vwere: o gaidicant,

COMCLUSION

I was concladed that the bacteriological qualicy of
ra’ Ik adjudged on e hasis of siandard plate
hacterial count wis hefler in cows of melsbolic size
262 to 286, and 257 10 333 folkowed by cows of
190 10 225 and X6 bo 261 meinbolic sles, 17 e
guality is judged an the basis of codifarm than the
quality aFmilk of wes bester Trom cows of metabolic
size X360 o 241 anad 197 to 333 followed by cows of
262 to 7946 and 194046 22 5 metabolic sl
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