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INTROOf..crJ~ 

• I • I. • •• ,.,...-. ___ ••• I --- • • • . -- . ... -
NuUi t! on deals wf th the needs of the organ! _ for au ... 

t.ena.nee. J t, 1. nadequae' 8S C£Jl oecu r in &lDlO5 tall th. a T€'aa of 

the globe and r.aul tin i neff! c~ ant animal product! on. "" . .'mf'raus 

mineral d.f!c!enc1.s. '.balanc. ana toxcit!e. in soils an( fora­

g •• inhibit the grazing llv.stock fndusUy ( F!Ck !l.!!. 197' I 

Mil •• and lriclJawell. 19E3 , McLowell. 19('~). '""Crazing lIvestock 

In trop!cs. ckJe to lack of adoer.l suppl .. entat' or1. d.~ .• nd larg­

.ly upon forag.s to .. pply their mineral requSr_nt.. Howw.r, 

rareI y e .. n forag •• cOfttpletal v sat.! sfy each of the .-J neral requf­

Tem&nts for graz'ng anl_1s. Concent.ratJons of .!neral el.ent. 

in forages are d.pendent upon the 'nteract' on of • ntJ1Iber of fa­

ctors, including 5011. plant, .tag •• of ft~ .. tur!ty, yteld. 

pa.tur. management and ell_te. Most naturally oc.curlng IIJneral 

def!c!ences 1n herbivores are ••• ociated with spec'f!c region. 

and are directly related to solI ch~r.ct.r8. In tropical r.g~on. 

unoer conditions of h.~vy raInfall 4lnd h!gh tel!p~ratlJre. tt.f>rG 

1 •• marked leaching and we.tt.edng of so! Is ... king th_ d.ffc­

"ent ! n plant. _, n(tnI.. As the sot I pH 1 ncra..... the .. a! l-M-

11 ty em! urtat.f' of fe, Mn, Zn, CO and Co decrea •• "'erea. 110 and 

It '5 wi del y acc.pted that tropical forage. are Ie •• 

d!~est~b)~ than tetllperate species and therefore, da'ly conSUIllpt­

'nn t-y ~raZ'"9 I'tJPd nant.s are low.red (lI.cDowell .tj!!. 198f). 

'·.-:t.st~ng ~'9'?~.e3. lo~!'; "f he1rs, ~ .. p!gmented ha'rs, sl·,r.­

disorders, non infectious abort'on. diarrhoea, anaeada. 10 •• of 
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appetite. bon. abnormaUt!.s, tetany, low fertIlfty and ptca are 

the clinical signs, often suggestive of adneral dencJ.r.c1.s th­

roughout the world. From tropical alluv!al plane of Nad1a dt IS­

trlct. We6t Bengal, Sarkar .!!.!l.. (1990) observed cl'nJc~l s!gna 

ccnsisUng of stunted growth and poor produc'Uv! ty !.n c;raz'n9 

goats, reared on aJeZ'Oll!neral dene! ent pastures. 

\~.arch on t%'Opical re;Jons haa shown that idneral so­

rrl ... ntatJon increases calvfng percenuge by 20 to nearly 100% ; 

tJrowth ra tea fl'Oll 10 'to 25% and reduce .artal f ty ., gni ff canU ., 

(McDowell and ~ 1977). The cost of m!nenl suppl ... ntaUon 

t s the le.at for! IBprov .. nt of 1lv.atock prowct1on. NwsrtrE'­

l.s., Idneral auppl.-ents should be used onl y tmen the rof ncz-~l 

requ!rementa of ani_ls Can not be met with the available f~=ds 

a1 one. and onl y a. 1 ~al cundi tf on. d1 eta te. n~e provi sf on of 

extra minerals beyond the. needs f. econa.!cally wasteful. 

Ih.r8f~re. sUJd1es on soil-plant-an1~l relationship 

in L.Spact of .Snarals are 1m~ortant because of the!r JJlpllca­

t.1ons 00 animal production. A IftU. 'nforutlon In thla respect 

'S avaflabl. in IncHa. Even there !. no syst_tfc .. pping In 

relation to IIdneral d.ffcienc' •• or exces. for grazing l!v •• tock 

!n T~d'a. 

In view of the above facts. the purpose of thi. r .... rch 

work ts to evalUate the follawfnqs -

1. M!cro-.!neral. status in 1011s. 

2. fA! cro-a! nerals statu. 'n pI ants. 

3. Micro-mfnerals status fn ard .. ls (cattle) ., th 

different type. of abnormal'tJ ... 
4. Suitable thenpeutSc •• asures. 
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REVl EW OF LITERATURE 

• -
Trace II1nerals status of soil tn gftz'nQ fS.ld 

pi of the sedl In gftzf"9 ft.ld 

jialder (1917) ob •• "" that the pH of the .oJl of 

d!ff.rent parts of W.st S.ngal ranged f~ ~3 to e.3. He also 

noted ~t the pH of the so!l of Nadia dtstrlct varied fl'Oll 6.4 

to 7.9. In hi. further report.. pH of the sofl of the dfatrlct 

of Munht.dabad. 24-Parganas, Burdwan. HOO9hly and Howrah vadec! 

from 6.7 to B.3, 6.4 to 7.6, ~3 to 7.7, 5.1 to 1.4 and ~.4 to 

" 7.5 respecUve}y. 

Status of iron In sotl 

/ Mf t.n (19'75) reported that sotls of dIfferent rIce grow­

Ing tract.. of ~est Bengal contain .atez-aolable plus .xchangable 

ferrous Iron, pract!cally n!l •. 

Sousa .tl.!1. (1gel) obsezved In !> experlilental fans of 

Northem Ilato Grosso, Bra~d I that the so! 1 extractable f ron ... 

slightly low for the productJon of crops ta 2 of the fama but 

adequate fron ( 20 }Jg/qta) tn the rest. 

Halder. M. and MandaI. L.N. (19£1) reporUd that a"r1-

!cation of Cu decreaHd the content of extractable In, fe, Mn 

and P In the soil.. Application of MIl also d.pr ...... the content 

of .xtractable Cu. P but 'ncreased that of .xtractable In. 

Saba .D.!l. (19S2) reported .ean valu. of avaflatle Iron 

content In the so!l. of ~.st Bengal - 75.7 PJa. 
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Th. scheme on MJcrorutrlenta sponsored by J.C.A.R. 

(1983-84) in the sotls of W.st Benpl pcdated out that the 

averag. content of CTPA .ztractable fran In the ao!l. of Nadia 

and Hooghly cHsUict were -~.6 and 94.1 Pfa nspectively. 

Whena. in Coochbebar and .Jalpafgarf. dtstdcts an 72.6 and 

117.2 ppa respect!v.ly. 

Pal d.t!. (1985) obs.wed that the df.tz!butfon of 

f. fn the soil. of law lying de. ftelds of four acidtc tract. 

df.Ui cts of w •• t Bengal ¥art eel between 13.3 to 116.2 P~. 

Dmn .u.!!. (1987) reported F. conteftt of 3 experlmen­

ul soil. Pafagua .. regfon of Pantanal Mato. Grosso. Bnzll ranged 

fra. 88.9 to 174.9 ~k,. 

Sarkar (19S9) •• U_ted F. cont.nt of sedl. O'f Nadia 

dt_trlct rang!ng from 17.110 ~O.78 PlW to 321.30 .to.91 pplt. 

Sutu. of copper In soil 

Randhawa and Yanwar (1964) ob .. "" that the total 

cGnt.ent of au f n the sof1s of Punjab varied fraa 6.6 to 36.4 PJ:8e 

Ka ... r (1971) reported the nomal avallabl. raRQe of 

Q, In the sofl of India vali ed fro. ~ p~ ( ... ng. 9 ppa). 

HAlder and MandaI (1979) .. tt_ted the copper content 

of _oils of ... pens of w.st Bengal and found that it anged 

fro. 18. 7~ to ~. 78 ~ wi th ..... valu. of 32." .,... 

Lop •• .!l J1. (19BO) reported that the sofl from 3 ranch •• 

•• lected at randca fraaa each of ~ .. rdcfpalttJ •• of Mato Gro.so 



.na of Golos State ( Braz!l ) haYing Ca '- l,.vI ... 

Saba !oS!1. (1982) obHZft(I th.t the _an .. lue of 

avall.ble copper content !n the soIls of we.t B~l wa. 7.~2 FpII. 

Report (1983-84) on the Mh_ on IA!cl'ORItrtents of the 

aof1s of .v •• t Seft9Al !bowed that the .... n contMst of DTPA extr­

actable copper of Had'. and Hooghly dtstz1cts .. n ;:5 and ~4 

PS- respectively. whenas that !n the se!la of coocbbehar and 

.1alpd9lrl dSat.licts wen e.7 and 9.0 p~ napeot.f .. ly. 

Pal .IS.!1. (1985) .aU_ted the copper content In the 

a011. of 1_ land dee fields of four of acid tract dlsU'Jct. of 

weat Bengal .nd the .alue ranged f~ 3.f111 ppa to 77-00 ppII. 

8ftD.I1!1. (1987) ob •• ned that Cu content of 3 up­

.d....-t.l so!l. of Pa!.gu .... ngfon. Mato. GZ'Oaso. Bndl. ranged 

fro. 0.3 to 0.7 ~kO. 

·~kaZ' (1,") •• U_ted the Cu content In the eolIa of 

Nadia cttetdct and found that the yalae ranged fra. l.la to ~.IO 

2.1.4 Status of IIOlybdeftJtll in _'1 

Dakaht--.rU .tl.!1.. (l~) reported that the Me content 

In the sedl. of Delhi ranged frca 0.7 to 2.6 ppta. 

Qa~tterje. and Dak8b! ..... rt! (1962) found Mo content 

of alluvi.l sofl. of IadSa ranged fn. 1.0 to 5.60 Ppli. 
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Randhawa .Jj!1. (1961) reported the Mn conteM in the 

so!ls of the IUnjab .arled fftllt 2as to 922 ppa. 

81 __ and Gawande (1964) obsarnd the total "'" content 

fn Indian sofl .ar!.d fro. 92 to 1150 p~ 

Sousa et al. (1981) observed in at. ellPed..ntal faftlS 

of Northern Mato GZ'Oaao. Bnd! that MIl concentntfon fn aofls 

.ere sl!ghtly low, 6 and 14,,"fIII in 2 of the fams bit adequate 

f.e. 2D "'11". in the other four fa ... 

BlUn .u.l1. (19S7) .sU __ ted N", In thne experiaental 

solI. In the Palaguas-regton. Mato. Grosso. Brazil, varying fro. 

17.0 to 26.0 ~kg. 

Statu. of dnc In soil 

Rao (1937) obuzved that the 2ft content of sotl !n Andhra 

Prad.sh .ad ad fn. 300 to 600 P13-

Swa!ne (1955) rwt ..... the average walu. for ... t of 

the lIi_ral sotls ""feb vaded between 10 and 200 p~ 

Q6atterj •• and 0.. (1964) .aU_ted the 2ft content of 

__ Ind!an aof18 and ... n value ranged fre. 21.5 to 88.7 pa:-. 

Lopes U Al. (19130) reported that the -'I frca 3 nn­

eh .... lecW at rand_ frca .ach of ~ .nfclpalfUe. of Mato 

G%'osao area of Gota. Stat. ( Brazil ) conta! ned Zn haY! ng the 

value 1 ••• than 1 }J9IP. 

Halder and MandaI (19S1) reported that the application 
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of Cu decreased the content of extractable In, Fe, Mn and P !n 

soils· J the nte of decrease gradually declining with progress 

of incubation period. ApplicaUon of Mn also depressed the con­

tent of extractable Cu. fe, P but ! ncreased that of extractable 

2A fn wI. 

BZUR .IS!1. (1987) •• U .. ted zn content of sedls fn 

Faragua __ region. taato. Grosso, Bradl wMch vaded from 0.1 t.o 

1.6 ag/kg. 

Sarkar (1989) reported that Zn contatrt fn sotl of 

Nadia district was found to vary ""th!n the range of 2.31 flPII to 

13.08 P~" 

Trace nt1nerals .tatus of plants In gnzfnv field 

Status of iron content in plants 

Bro.n (19~~) .sUmated the fe content in corn and dee 

and found that the value wa. 178 and ., p~ respectively. 

Wallac. and Lunt (1960) reported that the f. content of 

soyabean vaded in the ranqe of .., to EO ppm. 

Kanwar and Qlopra (1~3) obsezyed that f. content of 

ctUus plant was 144 p~. 

Arora and Sadth (1969) reported that f. content of soy­

abean plant ... 524 psa. 

M11ap Chand (1969) eatt_ted the F. content fn ;ftfns 

and straw of wh .. t, .ar-Wyansona and fGUAd th~t the value 'Yar-
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Clli .. n!a (1969) ob .. rv.cS that fe content in gn!n and 

paddy .traw was in the range fram 2£.6 to 3'.4 p~ and 429 to 

722 p.- nspectfvely. 

McDowell and CoItDd (1977) atated that natural feed 

.tuff contaS ned enough Fe to .. et the reqalra.nu of fam I've­

stock. 

SAwhney .Il.l1. (1977) reported that the valu •• of ,. 

content. in pg/O of dry _tt.r ranged frca 93.12 to 488.35 In 

cereal suaws I In grass •• 144.23 to !O2.97 aDd 299.11 to 514.29 

1n 1 .... fodd.n. 

N.n.c.. (l97e) 

f. to prevent t ron deft c! eney f n mid nanta. 

Moyer (1984) reported that fron content of dee atraw 

_. 20.44 ppm. 

Bolla .Jl.!!. (19~) observed that the F. content of 612 

grass saaple. varled fra. 31.3 to 1044.5 mg/l:g and F. content ()f 

271 legulle urapl •• varied froll 29.! to 617.2 891kl nspecU.el" 

in the catU. producfng arM of no~.teJ:ft MaJdtoba. ...... Fe 

content for the enUre .tudy ana .a. 107.6 .ag/k, for grass and 

93.6 IICJIkg for 1 ..... ..-pl ••• 

Bzua d.l1. (1987) e.tt_Ud the f. content of ~ pa.ture 

spec! •• of Ul. faravuas reg!on ... t.o. Grosso. Bradl and found 

that the value ranged froBl 73.0 to 472.e IIg/IrV. 
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IluDgan ~.!!. (l9el) obsezved that the .. allahI. f. 

caatent In certain ~aats of Tatl Nadu such a. ,leu, rtl1cd0ll, 

f'\MIiJrubSi 'neII,a, EoHplJdp. 'P'P. Alb',,_ 1tlUlk and 
!§llJI!fl!e!d! 1'orteftaf! are 220.61 ~ 0.90. 239.".! 1.52, 201.7~ 

~ 4.99, 126.66 ~ 3.30 and 140.94 ~ 2.81 rvspectiyely. 

~rkar (1989) nported that F ••• tent f n plants of 

the 9ftdng field of Nad'a dtstrlct varl.t frca 360.44 .! 0.81 to 

3142.1ti .! 5.1e ppa. 

Talpada .d!1. (19B9) .. ti_ted the F. contMtt. of i.. 
,lyl!floD pods In su .. r and monsoon .. asons and found that the 

value was 203.~ and 63f!.8J p~ nspectt .. ely. 

Statu. of copper content fn pIarrte 
Subba &0 (l~) •• U.ted the opt5_ nqa!r_nt of 

OJ for barl.y, rice, .. !z. aDd IlJgal'CaM and oM.Wed that th_ 

Fattanafk (19~~) ObHZVecl that the optt .. nquir...nt 

of Cu for dee ... 0.001 fPI a. d.teDdMCI by water cultures. 

Ag ... la and Shame (1961) npor:ted that the Ca cenc.~ 

t.raUon In the barley, legu.s, cereals. F.mtystraw and wh .. t 

grains _zoe O.~, 9.~ to 17.~. 12.~ te 29.6. 3.1 to 2D.e and 2.3 

to 3.1 ppa respectively. 

f! sher £t 11. (1976) obHzved that the 0.. cont.nt of 

hay fZOll pasture !. ~.3 -Wkg. 

S&IIbn.., ..u.u. (1977) reported that lIh.at-bhusa and 
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Saba .nd Bdtawakt (1987) reported that fodder of Poland 

contained Cu O.S to 10.9 IIQ/tv D.M. ( Dry _tter ). 

-L'nu (1989) •• U.Ud the Cu content fn gndng pla..u 

and faa ... that the •• 1u. yaried fft8 23.~ to l25.61 ppII. 

Talpact. (1989) •• U_ted Cu cont'- of Ppaopa., "llflop 

tne In 1lJ-.r and IIOftSOOft ... son. and fca .. .t that 'the •• la _. 

12.46 and 15.52 p-=- n.pecti vel y. 

Statu. of IIOlybdenaa cont.t fn pl.nts 

A9ar.la .u.!1. (19641») obHrHd that the Mo content of 

de •• tr .. varied f~ 1.00 to 11.* J)i.'tl. 

I Seddy (1964) ob.eh'8d the .\0 coot .. of gr..... (24'rp,) 

In the range of 0.24 t.o 0.91 ps-. 

Mehta .tl 11. (1969) reported the 140 content. of rl ce.traw 

(IN. 2,..6') 0.34 and 1.00 Ppil re.pectively. 

F! sh.r .11~. (1976) ob •• zved the .. ~ content of the hay 

from pasture 3.6 I19/kg onlY. 

fnsll • .u 11. (1983) ob •• zved In the ana of tr.nUna. 

J<'enya thAt 31 Pllple. of pa.ture gra.s had Mo 1.4 .t 2.f -¥tg 

(dry matter). 

SMma &t J1. (1_) reported the pasture gra •• fre. 

dlll.nat agro-cl! .. Uc zone. of H!machal Pradesh conta!ned Mo 

0.0& to 0.64 ag/kg (D._.). 
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Bnn.ll.!1. (1967) •• t1 ... ted l~ content. of ~ pasture 

.&llpl •• and found that the values v~ried froll 7:12.7 to ~.~ 

IDi/kg In the fafaguas-regJon. ,.~to Groaao. Brazil. 

Talpada .!l 11. (19[9) •• tSut.ct lIa content of lJosopfJ!. 

,plffl,or&, tree !n ..... r and IIOn.OOD _sona and faund that 

the values .ere 22.30 and 22.11 pa:- reapec'Uvely. 

Status of z'nc content In plants 

Na!r and Mehta (1959b) •• tt_ted the .. erage 2ft con­

tent of gras.e. except alfalfa and value ... U~.~ P .... 

Bhumbala .tl!1. (1965) reported that Zn content of 

wheat go!n vaded fro. ~.e to €.5 ps-. 

Lopes n J1. (19eo) obsexv.c! that dry forage had 2ft 

llO pg/g In ~ of the Allple. In Mato Grosso are. of Gofa. 

State of Braz'l. 

Froslf • .I!.!1. (1983) reported that tn the area of 

K.aratlna. "ya. 31 saapl •• of p.st1.1r. grass had Zn 33 .! 10 

IDg D.M. 

Botla .IS.J1. (1985) reported ~t the Zn content of 

612 9fta ... pl •••• ZS..s fr. 18.6 to 22.0 mg/kg and of 271 

1.FIb .-.pl •• 17.B to 22.5 89/k9 In the catU. pZ'Oduc!"9 area 

of no~.tern Vanltoba. 

Bzun .d!l. (19e7) •• t1_'ted zn cont.nt of !) pasture 

specte. and the value 'Waded from ~6 to 7.1 ag/kg fn the 

Pat_guas-region, Meta Grosso. Brazil. 
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~~.ng .u.t.!. (1987) reported the .an cont.ants of Zn 

13.~ mg/kg !n grasses of fnnez MonQolfa. 

talpada ti 11. (19!9) .stt_ted Zn content. of pods 

of FwgpJ •• :'''If'1.,09 tree in ..... r and .onsoon season. and 

the ",alu. was 16.29 and 2a.el ppII respectiyely. 

Sawhney and Ded! (1974) conducted a suzvey about the 

h~~ob!n content of blood of 32f nphlentat.!". anfuls of 

v.noaa speci ••• bl'eeG. age and sex belan;fng to various Gov­

~rrDllant and prlvate I1v •• t.ock fama In the htll y areal of 

.Ja .... and faaMdr and recozded I8Or. than ~ of the ard .. !s 

with low haellOglobln. In goat. Hb content was 6.0 .t 0.5 to 

7.83 ~ 0.3 fI'. 

Ql, lIar ~~. (1979) SlJIY.yec:t vari aus lfv •• tocl fama 

in the Tard area of the d!strlcts of Nafldtal, Pllfbh't and 

Lakh!8plr In uttar-Pnd." for • ...rn1ng hael109lob!n content 

In blood of 260 cattl. and buff.loe. of y.deas a98. and obs­

.zved that about 60% of ltv •• tock had low ha.-oglobSn content 

in the area. 

Y .. acwJc !! !!. (1982) ~.n.d that a sampl. of con­

centrat.e f.ed. gi.,en to a total of 789 cows, had an ..,arate 

coy:.per content of '-O~ -Ntg In Yugo,lwfa. A control grCIUp 

of cows w.re given feed mJxture w!th copfer 24.14 mg/kg. n). 
llvera<;Jfl content of cor per !n one was 41.9f rag for control cows 

.1M 137.e7 mg for the teat cows. Co.IFared with control cows. 

the test caws had a .fgn!f!cantly shorter ,.!Vice period and 
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required f_r !naemination. 

R'l!ll!po .IS &1. (1987) conducted two expadMnts to 

eZMdne the effects of .. ~pl ... ntatfon of control diet of bar­

ley ora!n and barley straw cont.a!ning 4 114; rAJ/kg OM dth.r 

I'll th , .9 fe/kg OM or wi th ~ or eoo lag F./kg DIl an puberty. 

f.rUlfty and .,.stns cycl •• of cattl.. It .a. reported that 

)lO SlJppl_ntatfon d.layed the onset of puberty. d.cnaHd the 

conceptJon rate and caused anovulaUon and anoestms 'n cattle 

without .CCOllJfany1ng chaf9ts In Q.J statu. Slr !n llveweJght ga~n. 

It ... auggested that th .... ffect. of No are •• soc! ated ., th 

a decreased nI .... of LH that. Idght ~ due to aft altend 

ovaden .te~d secret.fon. 

Y.OftCJO (19£F.) reported that Co d.f'c!.nt ard_l. sho­

wed .'gnJficant decrease In body weIght corresponding to the 

defi c, .ney of Vl t-a12• The oestrous cycle was prolonged alX! 

~rog_terone level were al t.nd and corticosteroid lev.ls were 

high which was thought to be due to stress factor. 

Will te .Il J.1. (19H3) .uted that ZIt def! c1.ncy (3 I19/k9) 

f;roduc •• c .... Uon of wool growth on the sczotum. reduced app­

etite. frothy sal!va. s~ln losions on the chin. 

Wilaon and HoI ••• (19(f) nport.d that Co aupp1~ 

taUon 1ncZ'NHd the av.rage dally growth rate of cattle from 

0.24 to O.at kg. 

~~llogg .Il.fl.. (1989) reported that the supplement&­

t, on of Zinc lleth!ordne ( z!nc 360 and .. thlon!ne 720 ~ tt.11y) 
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duling lactation. incnased .tIt yJeld without tt..ffecUng fat 

or prate!n content of IIflk. 

~ltar .Il~. (1990) reported v.g!nal prol.p .. 

dweloped !n 25 buffaloes .t 1-10 months of gest.tion in Zn 

and au def!c!ency. 

laudn n.t.!. (1990) observed that a seasonal zi .. 

In ketone bodS •• in body fluids and hypo-glYA.-!. during the 

grazing .... on was over-cOile f.rtly by • mppl_ntaUon of 

pobss!na iodide and cobal t chlorid •• 

Fil .. r (1933) reported the abs.nce of aacrocytod. 

and reUculocytic reapon .. In cobalt deffcient anaelda In 

cattle. In such ca .. s erythrocyte count dropped to .a low a. 

2.1: Bdllton/c-.m of blood. but !n none of th ... c •••• or baao­

phllic JtOlychromaslat sUppling_ were obsezyed. 

Hahn and Wh'ppl. (1939) .tre.sed the !lIportanc. of 

adequate IlJPply of dietary prate!n for opt' __ erythl"0geMsl • 

• 'nce a low protein intake lowered the opU_I production of 

haemoglobin. result!ng in anaea!a. 

Udall (19~) ob.ened that anaelda due to fncreased 

blood destzuction wa • .,sUy a.soc!atAtd w!th faulty nutlitJOIl. 

chronic infectious di ••••••• asc.rfaaSs •• trongyIJosf ••• taa­

ach-woDl dls ... e, par •• lt!. In general, piropla..,s!. and 

p.rturlent haeaoglobfnurla. He further reported that h • ..,l y-
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ytic .gent .. y be a bact.rial toxin a. !n aacari •• l.. The 

haematolog!cal t:hange. tncluded decna .. In total .rythrocyt!c 

count upto !IO-7~ ldth a .. ned decl'M.e In ha.-oglobin. 

Settlendre .!l~. (1964) while studlng the phys!olo­

gical compensatory lleChanla of a new-bom cal.e. suffering 

fro. Iron deficiency ana_a. ob.ezved that they .. n able to 

coapensate physiologically for their reduced oxyha..oglobin 

content ( oxyhaemoglob!n Ie •• than CJ') by slgntflcant increase 

! n reap! r. t! on rate. 

Mapes and Coop (1970) expert_ntally produced haeao­

nchost. (Haponchu, cO!!tows ) In lallbs and obHrJ'ed anae­

ad. and fall in h .. eDatocrl t value. 

s.tth .IS.!!. (1972) stated chronic ha..,nhaq!c ana­

.-fa of ltndnant.. to be hypochr<a!c and slightly Idcrocyttc or 

noDlOCh~c In which potkflocytods was a praIlfnent future. 

They further reported that NtoaKlrf. X1SUloM InfectIon In 

cattle w.s responsible for ~.ing haemorrllap "'en the l.zy •• 

crawled out of the pulmonary capillaries to enter the alveoli. 

Thakur and lAlara (1973) worl'ed out ha_tologJcal 

studS •• on 493 c.lve. wi tt. h.lldnthtc Infections and ob .. zyttd 

that there was • decreaH tp percentage of ha.-ovlob!n. packed 

colI volume and total Red Blood Corpuscl •• (Ree) count. The 

results a180 showed an !ncreas. in the percentage of IIOl\OCytes 

and .ostnophlls w1 th slight decreA .. in the neutrophil counts 

!n affected clave •• 
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SChal_ .Il.!l. (197!t) ob.ezwed that IlicrocytJc hypoc­

hrGldc ana..ta .s speclf!c to iron def'c'.ncy or f.!lure to 

utfl!ze fron. They SlIgg •• ted that 1n such caM. chronic blooC 

loss or iron. copper def'c' .noy Blst be con.!c!ered •• the 

elus.. They observed that parastU .. 'n cattle part'cularly 

Trychostrongyl t os,. produced a • ..,ere nol'lROCyti C nomochro.! c 

• .,...la ldth h.ematocr1t value ••• low as 1%7 1dthout any 

w!dence of ret1C\Jloc~oa! a to compensate ana.-1a. 

Blood .!1.!1. (1983) observed that cl!nfcal algns of 

ana_a do not appear until the haeMOglobtn 1 ... 1 falls below 

~ of M%8AI. beh ba. be_ d.pn •• fon of eryth~ 

count and baematoc~t valu... In h • ..,rmagic and tt..-olTUc 

anaala increase In t..ature red cells In blocd has been obs­

erved. D!scoloreci pIa .. was observed in tt...,olyUc ana .. a. 

In f ron dof! cJ ency .naead a. tht! •• ha. been hypochromaal a cau­

sed by reduction In MOiC. low Hb lweI with nonal erythrocy­

tic caunt. 

Pandey and l1ten (1ge5) nb •• rftd low pcv. Hb and TB: 

'" eal'Y .... 'ffer!ng froe Ascad •• ! •• yary!", fraa 20-241'. 6.~ 

to 7.4 g/dl and 4.01 to 4.~ .fll!ons/Cmm of blood reapeetf.ely. 

Pandey and Misra (19f37) nporUd .. rked deerea .. In 

J:CV. Hb. TEe and leucocyto.'. with neutroph!l!. In buffalo 

cows aufferlng fram anaewda -secondary to ...,trft!onal haemogl­

ob!nurla. The anaemia 1M ... crocyt!c hypochro.fc. Then_. 

also Increa .. In the oalOt.fc fraCJ'l!ty of erythrocytes. 
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Sarur (19") reported that fl._ padl\9 goat.. In 

Nadia district of w •• t Bengal had low Hb content. 

Status of blood gluco .. 

Prasad .!!.!l. (1977) conducted expert_ental study on 

... en crossbred calv •• by fHd!ng •• lv.,,,.ly on a fen 

·E1Rla~uJl .lpIn.- for ..,eral clay.. Then wa •• progre­

s.!"e ana.-!a w!th deena .. 1ft blood gluco ... alue ( 44 • 

of blood ) .fter f.edlng of fezn. 

Pandey and Misra (Ite!!l) reported nomal blood glaco .. 

l .. el ! n calv •• suffering from a scarf as! s. 

Pandey and Misra (1987) recorded Sncnaaect blood 

gluco.e l .. el tn buffalo calv •• !n anaa!a due to nttdtJonal 

ha~oId .. r! •• 

Total MZU. prot.tn 

BnaMr (19U) r.ported a lInear relaUonship betw­

&en S.1WI prot.'n and Hb concentrat.lon fn cal.e •• ffezing 

from chronic ana .. fa. Ana.-Ja fn th ... calv •••• produced 

by Jnfec:UR9 orally with one of the three ... tJDfnu.Unal 

neaatode. -.ntJoned below. or by bleed!nv 200 to ~ Ill. of 

blood da!ly foz- e to 14 week.. It was noticed that for a gI­

yen fall In Hb concentntfon the relaU.e swedty of reduc­

tion tn .eBB protetn concentration wa. In decreaa!ng onter 
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- g, •• aSlOI!rg!!!l! ram •• 1 BuPDtw! J?h!lebo,$OPJll : ~.1 

,elast! and .Jugular (Illebotc.y. 

Sut.eu and G!u~. (1971) reported hypoprotelna..t. 

fn 3f% of acute c .... of cattle .,ffeling froll babe.fo.',. A 

fall in albuadn _. noted 11% In cases w!th an Increa.e !n 

glowl!n value. 

Buonacon! .!..\!l. (1972) worked out different ha __ 

tolog'c:al test. on ten calves .Jth the syaapt., of .naelda. 

The animal. were axclu".ely fed on .tIt .. b.t!tute.. C\Jt of 

ten calv •• three wen ob_EYed to ba .,fferlng fZWI ferropro­

t.~. n defi C'J ency ana_ a. and the rest w1 th eJ ther ! ron deft c­

Seney or ha.olytJc anaeld •• 

Singh .Il.!1. (1973) ob .. ned no chang .. In total 

Hnna prot.!n In twenty cas •• of kwlne ha_turla but reckJ­

ction in .. zu. albumn and Sheba .. in •• ZUI globulin. re .. l t-­

'ng in decrH.ed albumJn globulin ( A/G ) DUO. which •• 

recorded In all the tw.nty c .... stud!ed. 

Schal • .Il.t1. (197~) ob.ewed that low dietary prot­

ein intake lead, to .... tl1tional d.f!c!ency ~na_' .. 

Gardner G ~ (197£) reporUd .an va1u •• and ... s­

onal variation in total pl.SIY protein of • airy herd with 

post-pArturfent ha_oglobtgarla slndlar to those recorded over 

the.... period In a hHl thy control herd. 

Borah .Il!1. (1983) reported· no .1 gn! ff c.nt chal9t 

'n total Mmm prote'n !n twenty c .... of gOtit infected with 
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Strongylofd" paRIAlo •• , but reduction in se%tJ81 albuadn and 

increa •• In s.~ globulin, r.aul t1ng in decrea.ed albua1n 

globulin ( A/G ) rat.!o. 

Abbot.!!.!!. (1984) reported hypoprot.fnanfa 'n 1a­

IIbs .lff.rlng f!'Oll haaoncho.f •• 

Pand.y and Mlara (1965) reported low 'tt.)tal ".tUm pro­

tein ( 4.99.! 0.05 ) tn all th. affected cow-calv •• suff.ring 

f~ Asc4rlas!. a. coarpared t.o the h.althy control valu.s 

(6.3 .! ('.l~ ). The .lectrophoretic patten of aezuaa prot.1n 

sho-ed deena .. in albu1dn ( 34.13 ! 0.30% ) w!th nlaUy. 

~ncrease !n the thr .. fracUon of globins (0( 14.21 .t 0.22, 

o 12.82 ... 0.2(, and -oJ 3e.!2 + O.2e% ). - -
Sarkar (1989) r..,ort.d low total .. DIll protein in 

grazing goat with paraa!t!c load 1n HadSa dt.trict. W.st 

Bengal. 

Status of Hzua iron 

Iron d.ffcfency •• 1d~ occurs In adult Itv.stock. u .... 

1 ••• there!. considerable blood loss from parasite. or df Eo-

.ase. Sj~ns of lack of iron, in addition to anaemia and rela­

ted blood chang •• , include lower weight gaIn., ll.U.san •••• 

in.bil! ty to wf th.tAnd cIrculatory at.ra!n, l.bound breathIng . . 

aft.r IIlld .x.ref ", reduced app.tJ te and deereased r.st stanc. 

W infecUon ( r.t!l~r ti ~ •• 1972 and McDowell .Il .!l.., 1~e2). 
Iron requfnaenta of lUadnants are not well •• tabl!shed J 
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however. 't '5 known that young an!_ls have h!gher requ!ft­

ments than adul t~. For adult XUldMftt spec! •• , Iron require-

.. nt 's •• -UuUd to RfIge fZ'Oa 2D-~ PPI whtle the requf~ 

.nt for cal.e. f s t.houvht to be 100 p~ ( II.cOGwell .IS.J1. 19B2). 

Taylor (1935) d ..... ect that chronic blood loss in ru­

wdnants resulting fZ'Oll chronic bleecUng due to heavy infe.ta­

tion of blood sucking })tloaite., deplete iran .... fch wa. chaz­

actert sed by ananda, poor growth and nlated product! on. Th. 

anaaia ""a. caused by 'nadequat_ ~ nul_ of f ron, copper and 

cobalt and .... marked by intesUnal par •• ttt_. 

t:ana)co (1970) observed close relat!"ah!p between 

the extent of morpholog!cal chang~s of blood cells !n 'ron 

eef! e' eney ana em! a and the detree and the degree and sever! ty 

of def'c!oncy of iron !n the body. H. suQgested that d!ff.r-:­

entla1 d1agnos! s of ana_fa of vari ed cause could be made by 

f 1 nd'ng decrease 'n S.rulD iron :fncrease In unsaturated fron 

binding capacity (OlBC) and decrea .. In Iron .tore. together 

wi th the II1crocytfc hypochroad c ana_l.. lbe nomal •• zu. 

iron increa .. 1n unsaturAted Iron b!ncHng caJ:ac! ty of heal thy 

calv •• wen reported to be 14e • I corr •• pondlng value. of 

heal thy adul t cow. _re 97 !.. 29 gm% ( 57-162 ) and 131 .1 3f, 

ga% ( 63-1fE ). 

MollenbJrg (1974) r~,orteci that 3 to 3~ of calv .. 

purchased in Sweden had Iron def'c1ency ana..ta. 7n th ... 



calv •• Vfh'ch t'Mre kept on Idlk. hay and concentrate •• the Hb 

and .elV8t fe yalu •• dropped dur!R9 ffnt t.n IIOI'1ths of Ilf. 

and thereafter the "alue. gradually Increased. 

Undenrood (1977) observed that hSgh proporUon of the 

total body fe ... present •• circulating lib. Therefon any 

eondft.ton tnfluenc!ng the 1.,.1 of Hb In the blood such •• 

anaRde polycyth.m!a ate. co;ld greaUy effect the f. conteftt 

of the body. 

Dargie !1 J.l. (1979) reported on the basfs of eJ:yth­

rok!neUc .tudy In expedMfttal lmapoM!!! Uuw InfecUon 

in catUe tlut the ar~a!a pl'Oduc..s by thl. h • .-oprotozoan .. s 

of ha .. olyt!c orlg!n and was due to !mpa!rmant of 'ron reut1-

I' zat' on front the degraded erythrocytes. 

Pandey and Mfsra (19S') ob .. zved deem .. of Iron. 

unsaturated Iron b!nd1ng capacity (UIBC) and ~1 lzoon BIDd­

ing Capacity (nBC) lll.3f.:t 3.~. 11'.75 Z 7.91 and 2.~7 !. 
e.37 respectively, 'n calve. auffmng from as(;eria.'s. 

Pandey and Misn (19S7) hl-Orlee! Increa .. In the 

value of fron and deere ... tn unsaturated and total IRI'. fron 

binding capacIty !n CAtUe .,ffering fro. hAaolyt!c an • ..ta 

due to babesfosfl. 

FAftCiey and JRf.ra (19e7) reported !ncr .... value of 

seru. Iron with deerea .. In Unsaturated Iron Binding Capacity 

(UIBC) In anaemc buffalo cows suffer!ng from nutrlt!onal 

t:~"091ob1 m:rli a. 
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Dhora !l.!l.. (198f::) repertecl that for sh •• p grarlng 

.A:xub pezmanen't blood fran .... 6.4 J1Q/rd. Corr.sponding value 

of iron for goats was 32.9 Ilg/.:J.. 

Q\opra and lia1"ji t ~r (1989) cI.!1ted that th~ no~ 

mal iron requir.-.nt of c:nss-bred cal •••• a. ~ mg •• 

Hahn.!! 11. (1990) uported .exv. tzoon content of 39 

h'gh-y!eltHng cows from Bjelorara arn 'n northem Yugoslav'. 

of wh'ch 24 were 'nferUle and 15 .. re healthy control. had a 

consfderably h!gher Iron 1 ... 1 than nomal and .erage ~ 

}J .ol/lf tree 

Status of sen. copJ;.r 

B.nneu and Beck (1942) nported that d.f!c!ency nf 

Cu in cattle and.... resulted hypoch~c .tcrocyt!c ana_!a. 

Becker .Ii~. (19f.') reported that occunence of 

• Nutrlt!onal ana..!. • In cattle sunning on carta!n f!ne .. nd •• 

was due to inadequate intake of trace .l_nt. of which copper 

was on •• 

Pal .!!.!!. (1970) ob •• rved tNt Cu was Japortant for 

the proce.s of erythroqene.!. !n "tU •• 

Vlfmoy and Pol yakov (1971) reported d! s1lJrbance of 

Cu rDetabolfsm fn Thefle"":, !OrIJ!!.1!. !nfect!on In twenty-two 

young cattle. Abnormality In ut1l!zat!cn and excret!on of CAl 

wa. ob.exved !n case. of thefl.rla.'. in cattle. Jt was con-



.'dered thAt low Cu levels !n the l'ver .nd bon. marrow of the 

affected catUe rewl ted fn .naelda. contrary to .arlier ~l'.f 

that ana..ta was secondary to hypocupru.! a. 

B!not .!l!.!. (1972) reported mean rIa .. Cu In four 

young h .. l thy cattl. a. 74.311*1' • 

Da.anal<i nil. (1972) descr!bed the occurrence of 

anaemia in CAttl. tlnd sheep due to deficiency of Cu. 

SId ttl .Il~. (1972) observed the 111'!portlnce of Co !n 

prwenUon of ."-_'tII in c:atU. aa 't was nec •••• ry for the 

utilization of F. In the producUon of Hb. 

Boda' (l97f) reported th .. t Cu def!ciency 'n blood u­

nil .. ' caus •• recurrent r.produet!ve disord.rs !n c.ttle wfth tt'~ 

rat. of IIOrtalJty .nd morb!d!ty in .. wbom calye •• 

Gardner !J.!1. (l97f) observed the •• socj .~, on of 

post-r,arturlent haemoglobfnuria of dairy held with low lev.l 

of Cu !n blood and liver and in ~.tlIre grazed upon. It app­

.. red that the sever! ty of H.tnz body anama 'n thf IS dS ..... 

was related wi th the degree of hypocupra..ta. The lowar QI 

.tatus _IRed to be related to pasture Mo and It_ .~pl!e.tfon. 

Given. and Hopkin. (1978) •• t!.ated Cu ( • .an 10.4 

Jag/kg DI.t ) in 225 Nrapl •• of herbage froll 2 ana. In North­

Yorkshire with the history of bcw1ne hypocupra-Sa. 

SChwarz .~ tlzchg ••• ner (l97B) stud!ed for ~ weeks 

,.~ th 7'5 h!gt, yielding cows ~Dd they were given daily .apple-
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-.ntary CuSo4 ' H20 and oba.wed that pla_ had Cu 0.95 to 1.lS 

pg/fIl.. Th ... ppl_nt had no slvn!ftcant .ffect on Cu. 

51_It and Debelt (1979) observed In .... bom cal ••• of 

daIlY cows, blood Cu concentration inczeased 1.S fold a. the in­

take by th.lr IIOthera of the .l_nt .a. rafud 1.~ fold. 

Onag .t al. (1981) reported that though then •• Ido­

cheatcal ev!dence of CAl deficfency allOftV cow. with pododenat!Ua, 

the Cu content of claw, hom wa. the _ •• that of healthy cows 

In .... herds. 

Clinical signs of CAl d.flctency Includ. acaun, .,.le 

lleIRbran.s of the eye. and mouth, routJh and bl .. ched hat rs. slow 

growth and los. of body weight ( Blood .d !!., 1983 ). 

La .. nd (1ge~) .xperlilefttally established th.t there was 

.. rked ana.!a .!th o'ther SyaptOIDS aft.r f .. dlng of diet d.flcl­

.nt In Cu In goat.. 

r..n and f.l"n (1987) analysed blood uIIPI •• fre. ~ 

cattle for Cu by A A, S, Mean Cu concentraUons "'thtn .pect •• 

.. re sfldlar for .exu.. h.parin pl ...... nd EDTA pl •• a. 

lQ.eczkowak! (1987) .tudfed bloch_cally Cu d.f!c!ency 

wi th high level of IIOlybdenua and nonal It-vel of Zn fn blood 

HZUII and also recorded low level of Ca. ~. S !n Cu d.ftclency 

In soil. 

Pandey and Misra (19S7) reported .. ned decr .... fn 
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MSUII Cu ( 63.03 .t 6.24 to 70.90S .! 4.033 ~) In ana.-!c buffalo 

cow. aufferl ng froll rmtri tf anal haaoglob!nurJa. 

sa. (19e7) reported death In cow. near a tractor repair 

,aid due to MCondary Cu deffc!8nCY cauncl by pasture contamina­

ted with ofl contalnf"9 molybd .... bf.ulpbtd.. H •• D1dned t.o 

cows and found .enna OJ valu •• of O.l~ and 0.2 II9Ilt .. cen1o­

pla.n actty! U e. of 2.6 and 6.6 lU!L t. 

Bhon .u.l1. (19M) ObHl'Yed in shHp 9nz!nq sczub and 

pemanent pasture. blood Cu was 3.2 and 4.8)Jg/al. Cornsponding 

value for goats was 2.8 and 3.4 pg/fAl. 

edellanet (1geE) ... ..,nd the Cu value in .ezwa !ndfcat­

ing wSd •• pread d.flciency of Cu wa. not thought to be lillfUng 

the prociuct!wtty of Dladnant. in Pupa, N_ Guinea. 

Damr .s.l1. (19Be) obs.Z'Y_ .... clinical ca ... of Cu 

d.f!ciency in cattle fam in Jt'4)&'CI.fan Bevtan of Sudan .fter dro­

ught. The aniul. showed general ... kn ••••• tunted gzawth. inf­

ertIlity, parakerato.is .InC acl'loDlotr!chla. There was McrocyUc 

hypochroadc ana_fa and low Cu concentraUon In Mra. DratJght 

and IUrg'Ml low Cu content in pAsture uy be the prec!!spos!ng 

facton. 

fJ.esczowal\! (1gee) estt_ted CAt concentration !n the 

80f 1 herva~e. senlm, 1 !ver '-fdnr,s, bratns, skeletal muscles and 

long bone. of cattle. No relaUonsh!p wa. faund between Cu con­

tent in .oJl and In liver which •• .-ed to depend on other facton. 



Balbueu .IS Al. (19199) ... sund QJ In ....,1 •• of .ema. 

It •• r and hairs ( 21f. 208 and 69 l'elpecUv.ly ) of beef cattl. 

and in AllPl.. of so! 1 and forage ( 31 and 311 ) fro- 11 fam. 

In 3 ecologically hOlaOgenau. area. In the .a.tam aru of a.aco 

and fonoN 1-'rov!nce., ArgenUna, durfng Ncw.m.r and December 

(198~). Cu ... gr.ater In •• ZUII and lfver NllPl •• from fomou 

Province than In tho .. from Chaco rrovlnce. Cu •• below 0.3 

.g/l! t.re In ~ of •• zu_ ~l. and 1 ••• than 2~ ag/kg In ~.2% 

of l!v.r .-pl ••• 

~rL.ar (1989) ..... red Cu concentnUon In HZU. of 

~r~zlng gOAb of Had!a dl.tr!ct. ranged fro. S3.57 to 113.08 ptl'. 

Q10pra and l:'.aur (1969) reported that Cu requlr_ent of 

cro.a-bred calve. was 2D P~. 

Hahn .Il.!1. (1990 •• tf_ted fe and Cu In the •• 1'UII of 

39 high yielding cows froll Bjelov~ra aru in northem Yugoslavia 

of which 24 were !nfert!le and l~ ware heal thy control. All cows 

had a considerably higher fe content than normal an average 40.~9 

p .01/1! tre, while Cu content wa. low and .. erage lO.74 II atOl/l! tree 

2.~.5 Status of •• zum .olybd ....... 

~eczkow.kl (19B7) studied bloch..tcally Cu deficiency 

wi th high lweI of Mo and nomal l .. el of Zn in blood .erulll and 

Also reported low level of Ca, p. S In Cu deficiency 1n soil and 

herbage. 

Sa. (1987) ea.1necl two cows for seruaa Cu valu •• of 0.15 
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and 0.2 awlltre and cerulopl.wn activit.iH of 2.6 and 6.6 

YUIll tn • .tlil. Mo valu •• of ru.en contents .en 21 and 71.16 

IIg/tg. 

Balbuena .as.I1. (19S9) ... .ured 140 In ... ple. of .emBI 

liver and hair ( 21S, 20S and 69 respecttYely ) of be.f .. ttle 

.... in "lipl •• of so!l and fonge ( 31 and 311 ) fl'OtB 11 fans 

In 3 KolOQ1cally ho.ogenous areas fn the Hstarn ana of Cl'Iact) 

and FOiliosa Provinces. Argentina. during Nov8mber and Dec:..m.r. 

19E5. There IN. a significant !ntencUon between ecol~cal 

ana ~ 8011 type for Cu and Mo ! n forage. Mo.s .ore than ~ 

I19/tg and S 1801'8 than 0._ In 2(3 and 6~ PJlpl •• re.pect! .. 1 y. 

StAtu s of MlUm cobal t 

Re!d (1923) described the c1'nJcal symptoBla of Co d.f!­

c! ency among affected cattle and she.p as progre •• ive anaeml •• 

emacIation. loss of eneZ'VY. exhau.tion and death. It S. reported 

tI',at the clinical .ympta.a appear In about ff .... th. U .. after 

allow!ng the anf.al. to 11 •• In d.ffc'ent pasture •• 

f!lmer (1933) reported Co d.f'c!ency In 8heep and cattle 

graz~ng !n the Denmark district near South Coast of Austral!a 

proper! y known a. • Enzootic Marra_. •• Th. yaung cattle and 

..... P were .ore • ."en1 y affected than adu1 t.. &ren sheep _lied 

to be IIOre ausc.pt!ble than cattle. The clinical syIIptolis., obs­

erved by th .. _re 10.s of a' petJte. pSca. progress!ve ...ctat!on. 

anaaJ. and death. Yaung calve. allowed cHarm.a .ore cOIIIIIOnly 

than adult cattle. SIm11ar cond'tSon in sheep known a. nutrit!-
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Oftal .naelda was &180 "oticed by ttl. In the area. of N_ Sauth 

Wale. but no ref.-ce ... theft Md. to Cae defScIency. 

A condt U on .sldlar t.o • Enzoot!c Mana ... • In Scath 

Au.tnlta wa. recotded by Manton and McDonald (193!) a. tcoa8t 

DISH .. ' • 

Bendexan and Pedersen (1945) reponed outbreak of Co 

deti cf ency ! n cattl. ,nztl\9 tn. sandy so! I of JUtland, DanIan, 
They ob •• ~_ cal ••• be~_ 2-4 .anth. of ~ showedprG9ns­

.tv. 10 •• of .p~'t!te. pica. stanted growth. 1 ••• of wefght 

and .acfaUon. They dwe10ped eoane dJI"ty and .tarring coat 

with lang hairs. The affectad anlllAl. got exhau.ted J dzy pel­

l.ted to IIIJCU. coated f •• c •• was seen. D1afthoea .a. se_ fn 

.xhausted ant ... ls before d •• th. 

L .. (19!!O) obS.1Ved that yaung gzawlng aat8al. have 

been severely affected ~.~ reared ~ deficient pa.tur... Yaung 

gZ'f.'Wfng sheep _re sensJtf .. e t.o Co d.flciency fall ..... tty _tun 

aheep. cal ••• and adult cattl. in order. In ... n Co def'c:fMtCY 

there f. enn. _f aUen, It .u.... eleepy look, long he! rs, 

.taryed condition. The _cu. _brane ... re bleached, ,"!n pale 

and fragil., pl'09re •• f ... ana.a, stunted gnw'th. con.Upatlon, 

pell.ted f •• ce. w1 th tnt.rId ttent clI.ntaoea .t late .tage., flip­

aired growth •• re al.o reported. 

!\l ••• l and Duncan (19~') reported that stldlar eoncU­

Uon of Co d.f!c'ency in cattle. sheep and gnats Lncwn •• 

• LickIng D! ..... • was observed by BrlnJaun.and Sjoll ... 



gradually 100 ... ppeUte and failure of 91'owth or loss of weight., 

followed by extr_ loa. of appeU te. rapid .. acu1ar .... Ung. 

depraved appet.!te. uven anaelda and duth. If d.ffc'ency t • 

.tId or lUrg!nal. the above cl!nihl algn ... y "WeI: occur and 

on1 y the fO'Jft9. lIO.t IU sceptf ble anS .. I. MY .".1 bJ t .1 gil' of 

unthrlf~n •• s which are ,nett atfft9Jfahabl. fro. the effect. (If 

para.' tf _ or 1<M feed Intak. ( Mcno.tl1 £t ~ •• 1983 ). 

La .. nd (19.5) conducted e~'er1_ftts with diet. deficient 

fn Co relUlU"9 fn gradual reducUon of appetfte. Protre •• !.e 

.-.elation and ana ..... fn goats. 

MovIUlhZade (1966) nported the cl!nfcal ca ... of Co 

deffcfency preceded by decreased c.oncentnUon of Co fn blood. 

Th. cllsoZ'der hypocobalt.oala d..,elopa fn 2 stao-•• _bclfnfcal 

when blood Co .alue upto 1,9IJ.OOm and clinical when It ... 

bel_ 1,91lDO 111. for hNllng UKI prwenUng hypocobalto.l. 

1 t .a. eaaant1al to un DOt only Co but al.o Cu. fe and a prep­

araUon of protein. aad v!taldna. 

LUnhn .Il.!l. (1959) •• U.ted Cu and Co st.ata. of 232 

fouad unaaU.factory Co lweI 

or Co deficiency. 

2.'.7 Statu. of •• xu. ungane •• 

Bod! (1 f/76) reported the deft clency of lin 'n b1 ood 

caualng :reproductive dl sorder of caws and IIDrull ty and .,mi­
dl tv of calv ••• 



~en and feldman (19B7) studied blood umple. of ~ cattlr 

for Zn by MS Zn concentration w! thin specie. were similar for 

"%UII and hepar! n plaaaa but Wer9 IlUch hi gher for EDTA pla .... 

E:.hora d &1.. (19Ee) reported the IISneral statu. of sheep 

and goats grazing, sc!Vb forest and penan.nt pasture In J'odhpar. 

The blood Zn ... found e.4 and 6.4 pg/Jd In sheep and @.9 and 

9. 7 ~g/aJ. In goat nspec U.el y. 

Crldland (1gee) recorded the Idneral status of dc.estfc 

liv •• tock 1n Pupa, N_ Guinea and fatlnd tdd.spread defIciency of 

Zn. 

Dall1r .Il.!1. (1918) studied the clinical c .... of Zn 

deficiencies in cattle fn J...ordofan-reg1nn of Sudan after draught. 

There was macrocytJc hypochrosnfc ana.-ia and low Zn concent.ratJon 

In •• ra. 

JiJ..-zowskl (19Se) .. U .. ted Zn conc .... tration of so! 1 

and herbage. and also in blood Hzwa. skeletal _scle. In 10 

cattle and recorded l~rv. Zn pool In all t! .MI .• of ani_I •• 

II&! lhaud and M«lennaou! (1gee) ... wnd Zn in blood 

s.zmw in Oaf ry cattl. on a fan located tn tho Yoctldty of • 

Zn or proc.s.ing factory for 21 aanths and reported that Zn 

protoporphyrin with .. an value. of 165 pg/l00 aJ. blood. Blood 

Zn concentration and Zn protoporphyrln concentraUon were not 

~gnlf!canUy Increased. 



Dam.o til J1. (1990) •• U_UtI the MZVII za lweI. of 

1/7 slaught8'1t1aa .... ffalo and graalng ..... r fall Into the -zv­
lnal zone •• 1 ••• than 0.1 p .. but Dove 0.4 ppa. "fJgeaUnt ..... 

opU.a1 zn nata •• 



CHAPTER III 

MATERIALS 
AND 

METIIODS 



MATSRIALS AND MEniCDS 

• I 

Trace IIdnenla statu. of .oil in grazing field 

3.1.1 CollecUon of sotl Napl. for analysi. 

The soil ... ple. for alYlyd. were collected fro. the 

gradng field of catU. in and around Narangadfghl. Mfdnapon 

di atrf ct. W.st Bengal. 

The profile pit ... excavated deep enough ( 6- X 1- ) 

.0 that profile was untfoDlly lighted and to reveal the princl­

pl. f.atur •• and to extend down to the parent utertal. Each 

.ofl ... pl. thus collKted ... ~laced In a doubl ..... lled cloth 

or yaper bag. The baV was labelled and a file card wa. dropped 

'nto it. b .. rlng the area. date of collection and SHlpl. No. 

After well pac}(agJng. the bag. _ere then despatched to the lab­

oratory for analysts. 

Th •• o!l "lIpl •• were then air-drled at a t.-perature 

of about 2~oC to 35Oc. Th. bulk aoil sample. for ch..tcal ana­

ly.l. was pas .. d throu9h a 2 _. ( 10 •• ahe. per inch ) .i .... 

usually by zubbing with finger. or with the use of grinders or 

peaU. and mortur ( .1ackson. 1~7 ). 

pH of the soil sample 

10 gila. of soil kept in a 50 Ill. beak.r and 2~ Ill. of 

tdpple distilled water .. a added ot it ( .oil : water rat.io" 
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1 I 2.' ). 

The _apendan ••• Urnd at a ~1ar !ntezwal for 

20-30 lII_te.. The equflfbd_ att.afned "'thin' IItnau. of 

canttnuaus Yigonus .eking with a nclpJ:'OCet!ng • .chanlca1 

shaker and it •• kept nst for oweftdvht.. Then the pH •• 

.. aSlJnd ~th the tIa •• electrod •• ( Jackson. 19t7). 

Preparation of DTf'A solut5on 

The se!1 .-pIe. _n exU-acted with DTPA ( dfeihylene 

td ad ... penta aceUc acid ). 

The extractant used Sn thi. inveat!gatfca •• prepared 

according to procedure developed by Lind .. y and NOIY.11 (1969). 

The .xtractant _. pnpand by Idxlnt Drf-A. CaC12 and tdethan­

oladne (T Q\) !n alIch a pnportf on a. to (jet. _lutS. contat_ 

Ing 0.005 .. OTPA. 0.01 " CaCl2 and 0.1 In TEA In it. For this 

puzpoae 7.62 Ial of pentA sodiUli .. 1 t of LYP" ( 33% solution ) 

and 13.29 III of tr! ethanolaldne ( den.i ty 1.22 9"/fIl ) wen 

taken In 1 litre fl •• k. 1.47 gil of CaCl2• 2 ~O .... tak_ 1ft the 

aace yolu .. tnc flaak and .,ola.. wa ...... apte 1 litre with de­

ionized water. The solution •• .tad thoraut;hly and the pH 

... adjusted to 7.3 by adding HCl ( diluted ) acid before the 

the 'Volume ... mad. up. 

Extract! on procedure 

10 ~. of sotl saapl ••• taken in a test tube. 20 I'll 

of DTPA extractant ... added to St. corked tightly and .... aked 
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Statu. of manganese in eoll 

Th •• xtracted .oi1 ...pl •• wf th DTFA were uNd for the 

•• tJ_tJon of "nga"e .. con~nt In the .011 and the .,a1ue w •• 

expre.nd In ten. of l1g/g 01" PPII. 

3.1.10 Statu. of zinc in .0!1 

The .... ext.ract.d so'l naple. wtth DTPA .. n used for 

the •• tt_Uon of zinc content In the soil. The value •• exp­

re •• ed In teDlS of pv/g or p ... 

3.2 Trace ainenl status of plants In the gnz!nt f!eld 

The graaHs and leaves of the shrubs of the paature land 

grown In the soil of the ~razing area of catUe around Naran~­

d!~1 t II.!dnapon df strlet. °li.st Bengal. were collected In an 

envelop containing sample No •• date and area of collectfon for 

.ach .ample. Each sample w •• d!vfded !nto two parts, one for 

ident! ffcatlon whfch was placed In blotUng paper and other for 

saaple analyst.. The fdent!ffcatJon was done by Dr. S.P. Sand­

opadhya. o.partal.nt of Agrona.y. Btdhan Q,andra Krlshl Vis-a­

yjdyalaya. The other .... pl. ..ant for analvs!., was PJt In a 

hot afroven at lOOOc for drying up of the sample and the samples 

.. re proc •• sed further .s per .. thad deacrlbed AOAC (1970) for 

analysf. of Iron. copper, aolybdenJ1n. co~lt. manpneu and rlnc. 

Extract! on procedure 

Qddat!on of the organic _tter of the plant tissue and 

re1.a .. of the Bdneral element. was effected throuvb wet odd_ 
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Uon by .. an. of oJdd!ztftCJ acid .. ch as Ht~3' ~So4. HClo.« acid 

II!xture in the raUo of 10 I 1 I 4 n-apectively. 

o.~ 91 of 'the dded plant ....,1e ... taken fn a 1oo.J. 

conical fl •• k. 10 III of trl-acid lII:ature was Mded to It. It 

•• kept for owam1tbt.. Then di,e.tt on wa. c01Dpleted on hert plate 

at. 180-200°C deft .. _Ite tuae. of "2S04 ancl HClo4• The content 

In the fl •• k .ft.r dlg •• Uora WI. transfonecl to Idnenl cryatal. 

of each saaple. Then!t "a. _de cooled. Then it wa. tran.f .. 

rred to ~ w. yolu .. trtc flap by ... ral washings thnugh Wh.tman 

No. 42. f'lter paper. washIng of each A.ple •• done by trtrp,le 

df stilled water and Ihd. up the ftnal voluM to ~ N (.Jack ... , 

1967). 

N«M the extnctaftt ..... bjected to .atlut! on of fe, 

Cu, Mo, Co, lin and Z'n. WIth the help of AAS and the .. Iva ... 

expre.sed fn tame of pvlQ or p ... 

Statu. of Iron In plants 

The abow •• xtractant ... u.ed for the •• U.Uon of fran 

fn the planta in AAS and "alu ••• ellYn •• ed fn tem. of }Jg/g or 

fP' 

Statal. of copper fn planta 

Th. __ extractAnt WAS ased for the esU .. Uon of co­

p~ .... r In the plants 'n AAS and value was expre •• ed f n ter.s of 

pO/g or p~ 



44 

haetaOpZ'Otozoan ~r~.1 tea In blood. Since. the cattle had varry­

!nq degree of gastro-fntesUnAl parasfUe infectJon a • ..,'dent 

from faecal sample exaadnaUon, they were trHted wi th I"er.ectfn 

(l~) at the do .. rat. of 200 }Jg/kg body weIght injected subcu~ 

an.ausly. once. Subsequent faecal examination at 7. 14 and 21 

days post traatllent rev .. led nec;.t!ve results and the cattl. were 

100% free of gastro!ntest!naI paras,tes ( Najanja ~ !.l.t 19P7). 

The ani_Is of ccabol 9ra1P were ufnta'ned on grazing, brows­

Ing w!th concentrate., f .. d additive8 .nd vtta-.!ns to brlng th_ 

to nona! cond!t!on at the Hrl, •• t before the surt of the actual 

res •• rch work. freah and clean ddftklng .. ter wa. provided adl­

fbttull to the cattle. Blood sallpl •• for ha_tolog!cal and b!o­

chft!cal profile. wre exudned at fNery fortttnight and the valu •• 

"/ere compared wi th the valu •• of graztl\9 cattle of AUd:naI-ore 

d1 strlct. W.at Bengal. 

Clinical manlfestatton of cattle 

The cattle of M!dnapore df stri ct, ~:.st Bengal from YI11-

&\ge. lfke Naran~d1ghS. aagn.ah.rd. Sarl sha, ..Jalcha~ and Naya were 

cl!n!cally exaadned for ana_fa, d!.rmo.a, anor.Jda. stunted 

growth. loss of wdlk yield. del.yed o •• tzu •• anoestrus, repeat 

breed!ng. rough body coat etc. The cattle were d,y!ded 'nto 

s'x groups: gr. I ( Anaetda with parasiU .. ), gr. II ( Anaemia 

wi thau~ paras! tf _ ), gr. III ( Anoe.tzu. wi th reproduct!.e df s­

orders), gr. IV ( Anoe.tJ:Us wi thout reproductive df sorden), 

gr. V ( Non spec! ff e d! sease syndrome ) and gr. VI ( Repeat bre@­

d'n~)el'nJcallY. The cattle wer. also divided Into four gtoups 



on the bad. of feeding, I· habbit : 

gr. A - ( Stall feed'ng ) 

;r. B_ ( Stall feeding w!th concentrate. ) 

gr. C- ( Grazing wSth concentrate) 

and gZ'. D_ ( Graz'n9 ). 

Clinically III cattle accordIng to the .,.~ta.. noticed 

during the present study under fSald condStion were dlYided 'nto 

six graJps. gr. I. Anaema due to parasiU_ tt.v1"9 the aympu.s 

11k. incr.ased h •• rt rate. ! .. naNd respiration, palene •• of 

ey. au:cus IlelDbrane etc. gr. II. Anaelda wi thcJut fans! t! am ( aup.. 

poHd to be nutr! Uona! an.emfa ). gr. Ill, Anoestrus w! th repro­

d\Jct!v. disorders, gr. IV, Anoestrus without reporducUve d's­

orders. gr.V, Non spec1 f!c d! sea •• syndrome - like fna~tance, 

dlanhoea, poor body growth. rough skin coat. poor 1II!lk yield 

etcJ.c9r. VI, Repeat breeding. 

E~natton of fa~l ....,1 •• of cattle 

Faecal sample. of all such cattle were eollect.ct fn 

glass contaJner ( small vials) and subjected to faecal report. 

The faecal exandnat!on .as done by .!croscope ( low power) for 

the detection of ~ar.s1tSc ova/oocyst a. per _thods deacr'bed 

by Soulsby, 1992. 

Ua..atolog!cal changes In cattle blood 

Collect! on of blood from cattle for anal Y.!. 

Blood s.aple. in three separate screw car-red containers 



prw!ously cleaned w!tIl trlpple dJ .Ulled -tar and air dded. 

were collected from each "tU •• 

In the ftrst conta!neZ'. EDTA •• used as antfcoagulant 

and t_dfately .ftar collectJon the content. •• IIfxed by g&ntle 

horlzontal rotation. This ffrat cootalner wa. ready for follow­

Sng ha ... tol~cal study & 

Haet!tOgl obi n ( Hb) 

Pac~.ed cell yolU88 (PCV) 

Tobl Erythrocyt!c Count. (1&:) 

Total LeucocyUo Count (:n.C) 

Differential LMlcocy~c Count (DlC) 

Ha_oglob!n ( Hb ) 

Hb •• detemlned by Sahli.' ... thad a. described by 

Schal • .!l Al. (1975) and the n_l't ... zoe eJlpS'n...s a. tS'. 

Packed cell yolu.e 

fCV ... deumtned in _ by .scro-h ... tocI1 t •• thee 

and haul t. were expressed as peRenta9. of total volume 

(Schalm .u .!1 •• 1975). 

Total e~yUc cauRt 

Tee wa. dane by ba.-ocyta.eur as descrlbed by Scbalm 

ti.l1. (197') and "alu •• a. expnned a. mllian. per cubic 

ad lll_ter ( lOtlc...). 



jectAd to •• t!lI8tlon of •• 1\.1. prote! n. ..ZUII ! ron (51). ..ZUII 
copper ($QJ) ... lUll Mol ybd .... (SMo) ••• ar. cobalt (SCo). "1'UIa 

I4ng&n." (sam) And M1WI ZJnc (sZn). 

Est1-tton of .. zu. protein 

SeZWl prote!n w&. est'mated a. per _thad descrlbed by 

Reinhold .!l.!!. (19~) and value was expresMd a. 9%. 

EsU .. -Uon of .. DIll !ron (Sl) 

SJ wal e.Uuted as per _thod described by Sandel (l9~) 

tlnd Azenzol .u.!1. (1977) utilizing Ataa!c AbsorpUon Spectropho­

tc.eter. A known vola .. of sel'UlB was dlge.ted _!th double th& 

yol ... of Ui-acid .latun (liNo! 10 parts. Hclo. 4 part. and H2So4 

1 part) on hot plate and dilution to a known concentration was 

•• de ., th cS.ion! aed •• ter. There waa a clear solutf on of dt gested 

.el\1. and was processed In ~ ( Per .. ln El_r ) w! th standard 

solution of d~ffennt concentration. of fron In order to esUwte 

the ffnAl c:cmcentrat1on of fron fn the "l'U. and value was exp-

r .... d as}J~. 

EaUllat!on of •• zum copper ( SCb) 

SCu was e.t!m.ated from the above lIMtnt' oned clear soh .... 

tfon In the AJ\S with the standard 4Llut!on of d!fferent cancen­

tnUons of copper. The value was expressed as p9%. 

The same method was followed as est'mat!on of fron or 



copper In N\S and value was expressed as pp • 

Es-U .. tfon of .. 1:\1. Gobal t (SCo) 

for the est.!eat1on of aerulll cobal t. the .... '"thad 

was applied a. in serum 'ron. serum copper and S.I\I'" molytxie,.. 

~nd rewl ts ware expre.sed as }Jrj~ • 

Est!rr-at!on of serum mangan ... (Slln) 

For the estimation of •• zu. unoa ...... the __ •• thod 

wal followed .s In .ezu. iron and value .. s expre.sed a. ~~. 

Estimation of HDIE zinc ( sZn) 

For the e.U .. tton of M%U18 zinc, the ..... ethad ... 

followed a. in uma iron and .. zva copper In AAS and the value 

was expr ••• ed as }Jf#o. 

3.6 Therapeutic measures of cattle 

All the cl!nfc.l1y fIl cattle positive to parasitic 

infecUon wen admJn1atend wi th anthelftdnt1c dzuQs. Sup~Ie,"n­

tatton with trace Idnerals like 1ron. copper and cobalt to the 

catU. of yarlou. groups for. period of 1 aonth· proved very 

effeetSve. The ... rogre.s of the trHtment at 1nt.elVall after the 

start of the treatment ••• presented 1n table 10 8. 11. 

Th. anfmals of gr.JV ( anoe.tzus without reproductlYe 

d! se:rder) "1'8 subjected to avary ..... ge tldee in a .. et along 

with supplementation of trace Idnerals. 



In ca .. of repeat breeding ani .. l. ( 9S'. VI). tntnu­

terlne !nfua1on of .nt~b!ot!cs .. s giYen before _prlntentaUon 

of trace IdnaDla. 
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R£SUL TS AND DJ SCUSSla. 

~~=: f : ±.:, I:: ===::~==-=_ :::. =1=_:::.=.~~::.=::::~=-===:=·=:.;.:-::::====-:---".-:-----. 

•• 1 Trace Idnera1s status of soil !n grazing field 

The detail ed resul t. of anal ys! s of scrll u18pIe. 

in relation to pH. Fe, Cu, Mo, Co, 14\ and Zn frolft the grazing 

f~ elds were presented in table 1 • 

4.1.1 pH of the s011 SAmple. 

The pH of the .oil sallpl •• of the gradng area of 

anS .. ls varied between 7.63 to 10.9 ( a.enge E.15). Th • 

.. jon ty of the soil s_pl •• analysed froe dl fferent areas of 

t~·~ !1raz'ng f191d indicated alkaline J:H. 

McDowell ti.tl. (19&4) ob •• ned that the ! ncrease of 

.~'ll pH, the avallab!lfty and uptake of Iron (Fe). manganese 

(Mn). ZJ nc (Zn). Copper (Cu). and Cob.l t (Co) deereas8 whexeas 

molybdenllm ( Mo ), and selenium (5.) concentrations !ncrg •••• 

Statu. of iron In sotl 

The tron content In the so~ I of the grazing area of 

an, .. l. wa. found to be tn the range of_21'e.24.! 1.11 pr- to 

742. ~ .! 3.22 ppm ( a •• rage "5.79 ;! 1.Sl pr.- ) which contra­

d'cted w! th the report. of Pal .!l.!.l. (1982). Saba.!!.t1. (19£2) • 

Anon (19e3). I.C.A.R. Report (19S3-e.). BJ:\.In ..u.!1. (19e7) and 

Sark.ar (19139) po.sIbl y due to agrOGl!maUc variation. 

Sta tu s of copper ! n soi 1 

The analytical result of Cu content In 50'1 of the 



Table 1. Trac. IIdn.rals .tatu. of 
_____ ._. _____ ._._. _____ . _________ . __ ._._0_0_._. ________ _ 

Area of collection pH of the Iron(fe) Copper(CAJ) 
of lofl .ampl.. .o!l .am- pp.."g/gIIl ppm"WgII 

plea - • • I r I I .... • • 
1 2 3 4 ______ . _,_0 ___ '-' _0 ___ •• _. _______ .~. __ _ 

Bagnabal'd (w •• t) 

Saonabard (East) 

B.ona~l'd (North) 

aaonabard (South) 

Baonabard (C.ntral) 

Bari sha (w •• t) 

8.10 

Bart aha (North) 

Bari .ha (South) 

3S5.79 
!1.22 

!Q6.4~ 
+1.24 -
~e.3e 

~.e9 

364.85 
+1.26 -

606.04 
.t3•22 

409.~ 
.t1• 22 

396.9S 
!2.5~ 

479.80 
+1.68 -

3.6Of 
!O.32 

2.E92 
10.22 

3.249 
!<l.U 

2.249 
.;to. 14 

4.lO6 
"H).78 -
3.8lO 
~.16 

3.999 
!..O.~ 

4.28~ 
10.23 

3.249 
;,ifj.17 



loll .ampl •• in graz!ng field 

•• 
Molybdenull Cobal t (Co) 

(Mol) PpwllfJg/ p 
~O gil 

• I •••• •••• 

.-
Mangano •• 

(Mn) 
pp.,.01911 

••• •• I I 

7 
• • •• •• • •• • I • • 

3.48 
!C.17 

2.9f 
'!p.19 

3.61 
10.22 

1.92 
t.C.2f 

1.16 
,!C.l~ 

O.8f. 
-tC.12 -
2.62 

:!P.71 

l.7E 
!p.12 

2.62 
1'0.17 -

2.6e 
!!J.ll 

2.61 
!!).62 

2.23 
'to.42 -

43.~5 
!1.9~ 

44.3E 
t,.2.1f 

42.~ 
+2.12 -
3I.Se 
-tl.12 -
3'.~ 
·,,1.92 -
44.47 
+1.22 -

44.~~ 
;tl.ll 

42.74 
+1.32 -

Contd •••••••• 

•• • 
ZSnc(Zn) 
pPf1l"}lg/qm 

1.195 
-to. 12 -

2.233 
!i'.22 

2.23f 
,!C). IS 

1.09-4 
+0.26 -
2.8Ie 

:.0.09 

1.203 
!O.22 

1.013 
tp.16 

1.27!> 
:,0.36 

I • 



-_._.--_ .. --.------------.---------,---------------------
1 2 3 4 

----------------------------._.------_ .. ------._.' 
Jalchak (We.t) f.. 10 

Jalchak (East) 7.63 

~a1chak (North) 1.83 

Jalchak (South) 9.00 

Narangadighf(Eaat) 7.80 

Nara ngad'ghf(Centzal)8.40 

38e.41 
+1.24 -

408.64 
to.e6 -

301.30 
tJ..54 

219.67 
+1.07 -

24S.71 
+1.e2 -

261.03 
jIJ.92 

21E.24 
.,tl.ll 

2.92e 
.;10.22 

3.642 
,iO.~ 

3.428 
,10.32 

3.999 
!p.ll 

3.606 
:0.23 

2.928 
10.26 

l.e~ 
'to.OS -
3.T!5 

10.41 

3.997 
$j.26 



tabl. 1 (Contd ••••••• 

• I • • • I • • • , 
~ I: 7 e 

~·I . ------.---.-......-.... .. I. E •• • ... ~ . • 

2.7S 2.17 43.~ 1.20 
!.O.16 +0.42 - +1.~7 - .t().39 

4.26 3.1e 4~.20 2.!1B 
-t().3~ - !.O.72 "f'1.E2 - .!O.12 

4.62 3.12 44.63 2.329 
-+0.14 - ~.26 +1.92 - ~.22 

2.76 0.89 41.12 1.201 
!.O.22 10.12 !1.12 :+0.08 -
~34 1.36 43.e2 1.584 

~.26 .!O.42 ,!1.92 .to. 19 

4.'9 2.69 40.12 0.""1 
,!O.24 $J.72 +1.76 - !C.02 

4.86 2.19 43.16 3.,," 
!p.rr !<l.G +1.92 - j1J.12 

2.7E 3.92 43.1' 1.725 
.to. 19 .!O.62 !.1.62 1f}.22 

3.22 0.26 43.% 1.19f 
.te.23 !C. 11 +1.78 - !f'.26 

COntd ••••••• 



•• • ••• • J I • • •• • • 
1 J 3 4 - I r • • •• • •••• •• • • •• • • .. . ... 

Naya (W.at) 7.f.3 408.80 3 •• 
+1.~7 tp.27 -

Naya (Ea.t) B.I0 3f.4.14 3.6()( 
+2.23 - t'O.17 -

Naya (North) 7.33 416.02 3.92e 
+2.24 - $).22 

Naya (Sauth) 10.90 742.56 2.928 
... 3.22 - !O.19 

_ ... • • I .. • •• .- • • • I • .-



Table 1 ( Contd •••••• 

.....-..-..-.-- .... I • .. . 
~ f, 7 e ..... . . • • • -_ ... -.-.. - • 

~.92 3.72 4~.O9 1.072 
-to.3f - +0.32 - +l.lf!, - iO.12 -

4.92 1.82 ~.9f O.9CY 
!.O.26 !O.41 +2.12 - !O.2f 

~.39 3.17 42.74 2.~l 
:,0.32 :.0.16 ... 1.72 - +1.2f -

4.12 2.~e 44.90 0.946 
!,Cl.22 -to. 32 - +1.22 - +o.E7 -

- • • • • • I 



grazJng fl.lds of the ant .. ls was 1.e~ .:!: O.OS PPII to 4.2e~ ± 
0.23 PJ'8 ( av.rage 3.4~ ! O.V ppia ), which were def!1d tel y 

lo--¥er th.n the noma.l value. of about 9.00 ppm as reported by 

KAnwar {19(4}, nandhawa and r~r (19(.4). 

this ob .. rvaUon of low lw.l of Cu 'n the s011 ,. 

poss'bly due to d.ffc'ency of the .l_nt 1n the parent rock 

or leach!ng of 5011 raaul tee:! from heavy rain fall, j~Dowell 

(1ge~). 

4.1.4 Statu. of .01yb~. In solI 

The J:lO status In so!l satllple. of the grazIng field 

of ant .. ls varied b.t .... 2.76 !. 0.22 p~ to 5.92 .! O.3E pra 

( &v.rage 4.25!. 0.25 Pr- ). 

The analytical nsul t of lAo .tatus In soil "as !n 

CIQ nomal r.~ •• s per recorrmendaUon IUd. by NfL (197£) and 

Blood .u.l1. (1983). The present re.,l ts indicated that there 

wa. no :lnt.eracUon of Me w! ttl Cu !n soil. 

~tatus of co~l t .in soil 

Th. Co content 1n the soil of the grazing area of 

an!lIds was found to be :In the range of O.2f ! 0.11 PIJIa to 

3.~2 ~ 0.62 ppm ( average 2.26 ~ 0.35 ppm ). 

Th. Raul ts of the anal yst s of Co ! n so! 1 .ere very 

low_goa! n& ~ .. ..:ho nOlJIlal 1 Qval of Co f n the so'l, L.> • ..,i SgA alld 

aAftchell (1940). n.e nutritional disorders anaong the l!v_ 

.tocl re.rwd only on grazing "nO brow1ng could De expecte<i in 

areas where total Co content of the so'ls were Ie •• than the 



average valu.. ( Davison and MI tchell. 19«> ) and McDowell 

(1ge5). It Is also "gQested that soli analysls fs always 

rreferred to that of forage analysis to establfsh the trace 

elements def!c!ency. particularly of Co. 

Status of .. ngane .. In .011 

The e.tf.Uon of Un In the sed1 of the grazing 

f'e1d 01 animal. was 31.Sf !. 1.12 ppm to 45.20 .! 1.62 ppm 

( .. erage 42.33 ~ l.ft- Ppal ). whfch rwealed low MIl content 

In the sof1. of the grazing area .tlen compared with the 

status of IAn content in the sedls of other pert. of West 

8e"9al 1«) to 132() ppa ( ll1ard ja t1 !!.. 19~b). and f n Punjab 

2SE to 922 ppa ( Randhawa !! !!.. 1961). 

Status of zinc fn sofl 

The Zn .tatu. of soli saaple. of the grazl ng If e1d 

of ant .. ls varl ed between 0.69 .t 0.02 PS- 'to 3.~ .t 0.12 W­

( average l.fB!. O.2~ pp. ). which sllaJlated with the nport. 

of Sarkar (19f9). 

Boltede (1960) described that available zinc content 

of Indlan sofl varied fre. 2.5 to f.05 PJ'8. The zinc content 

of soil was normal a. per the 'ndleatlon that the erltfcal 

soll Zn concentration for plants fn 1.5 PIU ( 5anchet. 1975 1 

NBC • 1955 ; and Chatterje. and Da., 1964). They reported 

higher Zn level In the soil of other stat1l.s of India. 



'J7 

4.2 Trace Idnerals status of plants In graz1nv field 

The list of the grasses including plants with their 

sc'en'Uf!c na .. s were lSsted and the results of the analysSs 

of the .. graUt-sanci plant satlpl •• of the grazing field of the 

aniaal. were presented "n table 2 • 

Sutus of iron in plants 

The Fe content In grasses and plants of the grazing 

f!eld of an~_ls was found to be in the range of 419.99 ,!1.79 

ppm to 3473.27 !. ~.62 ppm ( averag_ 999.34 .t 3.~ p~:a ) and 

343.~ .! 1.62 ppm to 317~~ .! 'J.62 ppm ( average If24.2~ .! 

2.9~ PJD ) nspact!vely. 

The present analysis of Fe content in plants wen 1n 

close s!ldlarlty with those reported by ASyeZ' (194B) 1n rice 

straw. Sawhney.!l M. (1977) reported that the value of fe 

in grass between 144.23 p~ to !WJ2.97 p~ and that of leguat 

fodder between 229.11 PPII to ~4.29 w-. Sarkar (19139) rep­

orted that the F. content In pasture N..,les of the graz!ng 

field of Nad!a dfsU1ct of West Bengal "'th!n the range of 

360.44 ppa to 3142.16 ppm. The present study indicated. Fe 

content 1n plants showed excess Fe than gras.... Natural feed 

stuff usual! y contain enough fron to .. eet the requirements of 

farm lfvestock ( McDowell and Conrad, IfJ17 ). r~RC (1978) also 

made dietAry recommendation of ~ ppm of iron to prevent iron 

deficiency in cattle. The present f!ndfngs .Jgge.ted that the 

.tatus of fron in plants of grazing area was adeqt'ate to pre-



Tabl. 2 I Trace min.rals a'Utus of pasture sampl •• in Oraz!ng f!.ld 

Area of colloc- Set ant! fS c nam. Iron(f.) Cappu(Cu) .. ~ ..... Cobalt Mangan .. a Zlnc(Zn) 
tion of Faatur. of the paature p~g/gm "~Ig,lgm P .~g. (Co) (Mn) PP.,J9IgII samplGs (grass •• and 

planta) samples PPfIIII/J 91 ~ p~ • /J gJI 
• • E E • • • • • • 

1 2 3 .. ~ f. 7 e 
~ • 

aa?nabazd £u.rt.ocl.on a,tylQ,n 499.99 32.5f 1.02 0.04 ~.'7 4S.5e w •• t) +2.32 .!1.12 "0.21 ,!O.OI +C).le ~ 23 - - - _. 
Bars:barcl ~od.on bcSyloJ! 729.00 ~.39 O.~ O.Of ~4.2e '2.03 Saat) !3.22 +1.f.2 ro.04 ;!O.O2 !,C). lit -to. 42 - - -
Bagnabard 

~allPJI,on 5!'SUl,oD 1236.64 17.24 e.S9 0.09 49.99 31.6f 
(North) "'~62 +1.52 +o.O~ +0.04 +0.11 .:0.12 - - - - -

Sagnabard £ya~on ~,c\YJon S64.et 24.90 1.02 O.lE ~.'!J7 4S.,e 
(South) +2.«, .:1.22 !!J.2l -to. 84 +O.1~ !p.lf - - -

Barish. 
32.~ 0.89 0.04 ~.'1 48.~F ("st) S:,y8podPD sac tx1 ooD 499.99 

+1.79 +2.11 ~.O4 +0.01 ~.23 ffi2f. - - - - - -. 
Barl sha S:xapi,d.on .las \y}. OJ' 729.0r 36.39 0.87 O.OS 64.2S ~'-.O3 ( east) +3.24 t.2.~1 .to.03 i'O.03 !C.22 +0.42 - - -

Barl sha £Xams!9p .dle UJ. o,n ~.1'!J 17.24 1.02 e.lS 144t.04 31.6f 
(North) +2.2f +1.f.2 !O.22 -.0.02 +o.lS ~.21 H: - - - - -
B.rSaha SXa!l.2!!!E MI\YJoD 729.0(' 22.9S O.~ 0.04 49.99 29.~ 
(South) !3.12 .!1.22 :t().02 -i'C.Ol -te.17 +0.42 - - - -

Contd ••••••••••• 



.. .. •• ., • _ I ..... _ ....... ___ ....... _. __ ._. ___ T __ a _. __ ._._. _. I_a 

2 3 1 
_
____ ~ _________________________________ .r __ 

••• I • .1 ••• 

Ja1chat 
( East) 

J'alchat 

(i'orih) 

Narangadfghf 
(West) 

Narangad! ott! 
(East) 

Naranvad!gh! 
(North) 

NarangadlQhI 
(South) 

Na ranged! ghl 
(Central) 

Naya (W •• t) 

Naya (North) 

eX.Dodon mtylon 

779.02 
+3.22 -



Tabl. 2 ( COntd •••••• 

-.1 I - . • I I .. I • • • -4 5 7 B ..... •• • 

13.83 o.e~ o.~ 334.&2 32.60 
"l.O~ - !p.Ol .to.02 !C. 23 <to. 24 -
22.", 1.02 0.15 et·.90 3e.24 
+1.f6 !O.22 TO f.2 - -. +c.lf - ,!O.34 

22.913 0.84 o.oc 142.85 ~2.03 
!O.92 ~.O4 :*"0.04 !.O.24 ~.4e - - -
22.96 o.~ 0.04 144.04 42.31 
... l.~ - !O.~ tp.02 ~.24 - 1fj.4f 

32.5«5 1.01 0.09 23£.90 @1.19 
+1.11 - !C'.24 !C.01 +0.23 - ,!O.&2 

32.~ 1.02 0.12 49.99 49.21 
'K).98 - ':!p.22 !O.f( +c.lf - .to.19 

21.07 o.se) 0.11 103. ,!)7 41.f9 
+1.29 - !O.06 !O.84 +0.16 - ~.~ -
32.~ O.Sf ('.12 19.7( 71.47 
,t1.62 -tC.~ - .te.ll ;!O.If. ,10.24 

13.«> 1.01 0.04 144.04 29.46 
"tl.12 -to. 24 - .!C.02 +1.20 - !!J.4l 

Contd ••••••••• 



••• •• • • • • 
1 2 

• I • • 

Naya (South) £nnsd9l' eac t.Y~ 

• 

• . .. 
3 

3290.01 
!6.22 

492.36 
+2.26 -

Sagnabard(Central)pchJpachloa solonll110.6S 
~.12 -

Jal.hak(W •• t) Jiaclha£e! JR2D\lny- ~4.8e 
+1.29 -

Narang.dfghf 
( East) 

Naya(S.st) 



Tabl. 2 (" Contd •••••• 

~ .... • . .. 1_ 

4 ~ ~ 7 e 
I ..... •• E 

17.24 0.84 0.13 (4.28 41.69 
$.92 !fj.QI, -to. 84 - :to." 2 - +0.19 -
3O.6~ 1.01 o.oe 103. '!J7 ~.2e 
+1.12 - -+0.24 - !p.02 il.Ol ,iO." 
3O.6!> o.~ 0.04 249.99 42.31 
,!1.O4 -to.04 - .!O.Ol ~.e2 - $J.32 

3f..39 1.01 0.09 l4~.23 49.21 
!1.1C) !p.2tJ to·Of !f}.l-2 1O.'S1 

30.65 0._ O.lf 233.33 E7.39 
!p.7l +c.ot - $.~ ,!1.22 !C. '-4 -
If.39 1.02 0.11 14!.23 49.21-
+1.12 - :;p.26 -to.8f - +0.84 - -toO. IE--

Contd ••••••••• 



Tabl. 2 ( Contd ••••••• 

• • •••••• IF ••• UP... • 

1 2 3 .. 5 6 7 p 
• • •• I • • • I I ••••• _ ~. d ~. • ..... 

Bagnabard !hU!!' lac.r. ~~.43 17 .~·6 2.01 0.24 f4l1O.~ 31.W 
(North) +1.~2 -to.2e +1.21 -to.l1 +1.22 -t().42 - - - - - -

J.lch.k 
(North) Vernont. c'nerea 179~.l3 32.!6 1.02 0.21 333.33 f4.'S1 

+3.22 +0 7f +0 20 <to. 12 !I.Il +0.37 - - . -. - -
N.rang.d' ght 

(w •• t) nond. htspfd. 2~53.43 22.'S 2.1e 0.2ft l14.2e Ee.2f. 
+4.12 ·"1.15 +1.20 -+0.14 !1.O2 +0.24 - - - - -

Uar.ngad! gh! 
~.fJJI!t .. .Ii\! via 1793.89 21.07 2.12 0.27 95.23 Sl.2B (east) +3.12 ,.,1.07 .:.1.12 !O.12 -iQ.22 -te.41 - - -

N.r.ngadfghl C£OW1az1! ju nc:U 317~.~ 34.48 2.2f 1.20 lel.lS 4f.5f (North) 
+5.62 ~' .• f.? ;-l.2f. +1.12 !1.l2 ,!C.24 - - -

N.r.ngad!gh! 
~loElu. R~ola!Km 17~~:i~ JO.6~ 3.01 2.30 53.~7 f9.90 

(Central) -4-1.12 :;1.42 +1.20 -to.fa -to. 17 - - - - -
N.y. (w •• t) £t.u!! .I.0,Phe.u 9S4.73 32.~ 2.0~ 2.45 249.99 71.~ 

+1.29 +1.22 +1.12 +1.24 +1.22 6J. 42 - - - - -
N.y. (East) r" •• Jolup yl1oPU' 343.5.1 34.4S 2.03 4.E>O 95.23 (9.27 

+1.62 -+(,).2~ +1.13 vl.f4 ;to.fS !p.41 - - - - 17\ ... 
_ ..... J •• • --- ----- - - - - - - - - - - - -- --- - -
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vent f. deficiency. 

Status of copper In plBnts 

The results of the analy.is of gras ••• and planta 

samples of the grazJng fSeld of an!mal. showed 13.40 ~ 1.12 

PJ:8 to 36.39 Z l.f2 ppIIt ( avenge 25.29 ! 1.31 PfJII ) and 17.ff 

!. O.2e ppm to 34.4e !. 1.62 Ppil ( ayerave 27.0' ~ 0.93 p~ ) 

respective1 Y. 

SarkaI' (1989) ob.erved that the Cu cont.1ft in plant. 

of the graztng fS.Id of antmal. was found to be in the range 

of 23.52 ~ 0.17 ppm to 12!>.61 ~ 0.35 PP'Kanwar (l97S) repo­

rted that the ~f et.ary recOillil.nda'tton of Cu content of legum ••• 

cereals. fodd.r crop. ( non 1 .... ) and v~tab1.. wen rep.. 

orted to be 9.~ p~ to 17.~ P~. 12.~ p):a to 29.6 p.-. f..O PS­

to 29.2 PPI and B. {3 ppn to 22.7 ppm respectively. 

The re.,l t. indic~ted that gr.s ••• contained Cu 1 ••• 

than that of plant.. Th. resal ts of the present study did 

not show any deficiency of Cu either in plants or grasses of 

the ~razlng field as NRC (1978) reconnendttd 10 ppm Cu for tho 

~atntenanc. of antmals. 

Though the Cu content of so1l was _qJnal to lew. 

1 t was found that the Cu content of plants ... w!thln the 

normal range. This is likely chl. to the availability and 

adneral uptake of plant.s from soils ( McDowell .u.!l. 19S2 ). 

Status of molybdems. in plants 

The .stfmaUon of Mo in gra •••• and plant. of the 
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grazing field of anS_ls _1'8 0.&4 .t 0.02 p~ to 1.02 !. 0.22 

ppm ( averAge 0.93 ..t O.1~ p~ ) and 1.02.! 0.26 p~. to 3.01 .t 
1.42 PI=G ( average 2.07 .! 1.26 ppm ) rearecUvel y. The find­

Sngs bear sildladty tdth the reports of l\eddy (1964) and 

Mehta ~ al. (1969). f ... tur •• contafnfng lIOn than 10 PPI 
~. 

i. dangeZ'OUI for live.tock ( Blood .I.l.l1 •• 19f3 ) •• It inte-

racts '" th the uptake of Cu by the an1ul.. The nsul t. of 

the pr.sent study did not show any .xce.a content of Uo of 

plants. 

Status of .. baIt Sn plant. 

The results of the lnal y'" of 9ft .... lad plants 

naples" the gnaSng field of a"'-.1. sh .... 0.04.t 0.02 

p~ 'to O.IS .t 0.02 ppII ( ... rap 0.093 10.06 PI=- ) and 0.24 

.t 0.11 p~ to 4.6C !. 1.64 p,. ( w.rage 1.4~ .t 0.82 Pfa ) 

respect!~.l y. 

You,. (194S) and me (1978) obsewed that 0.10 p~ 

t.o 0.17 Pfa of cohill t t.. the nomal Dft98 tn plant. for the 

nomal health of cattle. Dutta and Datta BS .... (l'~) obs­

erved that all gra •••• had h' gh Co content but w! ttl the inc­

rea .. In age they found gradual decn •• e in Co conten't. lyer 

(19~) reported. legu .. has urked coneentraU_ of Co than 

the gra..... Blood.ll!1. (19f3) reported that pa.tilres con­

ta!n!ng le.a thaft 0.07 PPI and 0.04 p~ of Co Oft dry a.tur 

basta le.d to d..,.lopaent of clinical signs of Co deficiency 

!n sh.et: ~nd eatUe re.pectively. The present. atudy .tlo.d 

a marled def'ciency of Co 'n gra ..... 



SIlo, SCo, SIAn, and sZn of catUe of control graup were 14.10 

~ 0.41 i1'. 39.42 .t 0.44', 8.34.! 0.07 .' !dllton/c., 8.27 .! 

O.Os ,thousand,lc.a, OLe ( 30.29.! 0.2$ N, 3.20 .t o.oe% E, 

0.05 :! O.OL~ S. f.2.~2 .t O.2~ l lind 3.68.1 0.24% M ), ~~.e2 

.:t O.4f Jag%, 7.62 :! O.lS #. 378.42 .t ~.17 p~. lee.4!) ~ 1.2~g% 

17.42 .! O.2~ pt%. 37.24 .! 0.16 pg%. 127.82 .! O.le /J9f. and 

384.24 .t ~41 p9'J' Hapectiyely. The nwlts of the anal.,.!s 

.ere pre .. nted !n table 3 and table 7 • 

Status of cattle under field condit!on ma!nta!ned 

on various tUnag ... nts 

According to the status of .. tntenance of cattle. It 

was divided into four groups ( 9roups A. S. C and C ) and the 

haematolog!cu and b! ocheadcal value. were i-resented In table 

4 and table 1>. 

From the table 4, 1 t "'5 •• en that the .. an values 

of haemoglotfn percentage of 9r. A ( StAll feedingl, ;r. B 

C Stall fe.d!ng with concentrate ). gr. C ( graz'ng with con­

cantrate ) and~ D ( grazIng only) .ere 13.24 .:t 0.24 ct'. 
ll.SO .! 0.31 9%. l3.et .! O.~ rt' and ll.7e .! 0.35 g% respec-----t!vely. 

Statistical analyds revealed that the h~lob!n 

percentage tn gr. D ( grazing only ) ani_Is was a'gn!ftcant­

I y lower ( P L 0.01 ) than that of gr. B ( Stall feedt ng with 



J Il~'- ~f anJ_lI 

, . . ~ 
10 

Bt., ~ 

% 9 

14.10 
!.O.41 

Tab1. 3 I Ha_to1oglea1 .tatu. of control ant .. 1s 

roc n.c I OLe - - - - - - - - -, 

~ • E .. I .... rN' % ~. E. • ~% • ~~ a "-.J 
1:CV 
% lOi.'1c.a lo3/Cmm 

39.42 
!O.44 

8.34 
::fJ.07 

e.27 
.:0.08 

30.29 1.20 
!.O.2~ !O.Of 

0.05 62.1-2 
':!p.Ol ~.2~ 

3.6e 
$>.24 

---~~-- ----- ••• .... • •• • I. 

0\ 
~ 
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concentrate land gr. C ( grazing with concentrate) but theN 

was no .'gn!f!cant difference with 9%. A ( Stall feeding ). 

fro. the result, f t was ."ident that the cattle which 

were ma!nta'ned only on grcfng suffer from low haemoglobin 

percentage as the grazIng specially !n trapS .. l cauntrle. can 

rarel y satl sfy all Idneral nquir ... nts ( McDowell .u.l1. 1983). 

4.3.2.2 Packed cell volume 

PCV value .s :r7.03 .! 0.31%, 38.78 .t O.~. 39.fC !. 

0.63% and 31.70 .! 0.91% of gr. A. gr.B. gr.C and gr.D &n'lI&1s 

re.pect!vely. The .alue of gr.D animals .s .'gn'f'cantly 

lower ( P L 0.01 ) In caapad son to other thr.. ~ps. 

Total erythrocyt!c ccaant of the aid_Is of gr. A. 

gr.B. and gr.C .ere 7.Sf Z 0.1' IdIISona/CmaI. 7.~ ~ 0.33 

m!] lion/Cua. and 7.72 .! C.31 Dd.lliona/Caa respectively. St.a­

t's'Ucal analys!s revealed that then was Ins!gnIf!cant diff­

erence a.ong the three 9ro I ps f .a. gr. A. gr. B and gr.C • 

Howwer. the animal s of gr. D ( 6.~ .! 0.17 tdlllons/Caa) 

showed .'gn!f!cant difference ( P L 0.01 ) whan compared to 

other three group •• 

4.3.2.4 Total L .... cocytlc Count (n.C) 

The animals of gr.A, gr. a. gr. C and gr. D had the 

TIC value of £:.09 + 0.09 thouHnO> ,'=-. 6.02 + 0.10 thousand! - -



Table 4 Haematologtcal .tatus of cattle 
(Gr. A. Gr. B, G~. C, &. Gr. D) 

--~ - I I ' --I - ---- TEe TLC DLC I 
I I lib. K?' 3. • •• • . , 

I G R ::> :.r !' SIll-' % 10f Ie- ,10 Ie.. I N% ~ B% ~% .. ,. • I 
l '. · .. __ __. I. I • E 

~ __ • __ r_, ------T-------- - ---

Stall feedtnv 
(31) 13. 248 37.03a 7. sea e.09a 29.31- 2.96a 0.05a E4.~ 

G~. J\. +0.24 - !p.3l -t().l~ - ,iO.09 :p.19 .tC.O~ -to.Ol - ~.23 

Stall fectding 
wi th cone.nuate 

13.eoa 3B.TSa 1.5f.a e.02a 29.73- 2.97a o.o~· f.3.82a (14) 
Gr. B ,:to. 31 .to.~ .:!.<'.~ +0.10 - ~.26 - !O.Of +0.01 - ~.1~ -

Gra.! nQ wi th 
concentrate 13.(!f8 39.60· 7.12a f.04a 29.14· 3.OE a 0.02- £4.29a 

(10) :.o.3f :p.63 -.c. 31 +G.14 !O.42 +c.07 .!O.02 !C.21 Gr. C - - -
Graztnf only 

(10 b .. b f.lea 30.318 ~ 20a O.Ola t:.3.~a 
Gr. 0 11.7S 31.70 f..if? ...... 

iC.3!) +('.91 +0.17 ~.O7 -to.le +C.OE +0.01 -to. 24 - - - - - - -
Value. wi th.,. c!')lulIIn followed by a common letter 
are not signifIcantly different ( r· &.01 ). 

3.25· 
,!O.21 

3.42· 
!O.22 

3.13a 
+0.17 -
3.12a 

-to.11 -
~ 
(D 
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Cmn. 8.04 + 0.14 thouaand:;/Cmnt and E.1S + 0.07 thouland lCon - -
respectively. Stati.tical analy.!s showed that there was no 

.!gn!ficant cHffennce tdth!n th ... 4 groups. 

4.3.2.~ DJ ff.rent!al L.ucocyt!c Ceunt (DlC) 

The differentIal leucocytSc counts of gr.A. gr. B, 

gr. C and gr. 1:; wen neut.rophils ( 29.31 .! 0.19%, 29.73 .! O.UJ', 

29.14.! 0.42% and 30.31 .! 0.18% respectively) : lymphocytes 

( 64.30 .t 0.23%. 68.S2 .:!: O.l~, 64.29 ! 0.21% and 63.~ .! 0.2-" 

respectively) eo.inophil ( 2.96 !. O.C~, 2.tJ1 ! O.CE%, 3.0{ .! 

0.07%. and 3.20 .t 0.0. ) basophil ( 0.05!. 0.01%, 0.05 .t 0.0];\:, 

0.02 .t 0.02% and 0.01 ::t 0.01% ) and monoGYU ( 3.25! 0.2%, 

3.42 .t 0.22%, 3'.13 .:t 0.11% and 3.12 ! 0.11% ) nspecUvely. 

Lf tar.tun on the ha ... tologtcal .alu.. of cattle und4ar 

f!eld eond1Uon uSntalned on Yarious statu ... re untraceable. 

However, undernutdtJon t. cow.only accepted to be the IIOst 

important 11lduUon to herblvor. ltv •• tock production in 

tropical ccuntrl •• (McDowell J!! !1 •• 19f5). Cobalt and copper 

deffcJ.eM' •• reault fn nutrlUonal anaem!a or salt-sick have 

been reported under natural grazing cr")ndfUons in 1Dany count-

11 •• of the world ( f!ck .!l .!! •• 1979 ). 

Clinical .. n! f •• tatlon of c:.~U. under field 

condition 

The c~tU. reared In the villages of Bagnabard. Barl­

aha • .1alchak. Narangad!gh! and Naya of ~!dnapore d! strlct of 
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West Bengal wen clinically exaadned for the evidence of ana­

emia. dfarrhNa. aDorede, stunt.eC growth, loss of IIIlk y!eld. 

rough body ca.t, delayed oeatma, anoestrus, rep.at breeding 

The clinical -rmPtcas recorded !n catUe reared under 

field man"'gelMnt were of varied nail! • and the aympta.s obse­

rved In general, suP?Grt.ed the reports of UndeNood (1977). 

McDowell n!!. (19P2). M!les and McDowell (19f3) and Tejada 

.u &. (19fS). 

Exam!naUon of faecal "lIPl •• 

The faecal sqpl •• of cl' nicall y fll cattle .ere .... 

amined for detection of paras!tes. 

Prwalence 

The r •• d t. of the prwalence of varlous groups of 

cattle were pre .... ted fn table ~ "fch Indicated that out of 

110 CAttle eaaainad, f~ ( ~.o9%) wen cl'nfcall y Ill. Of 

these 11 (gr. I) had ana..ta with paraalU_ (16.94%) •. 13 

(gr. II) cattl. were haYing negaUv. for parasftSc !nfecUon 

and we .. auppoaed to be aaffer!~ fro. nuU1t.ional ana..sa. 

(2O.0z,\.) ... (gr. Ill) wen ano •• uas wfth reproductive cHs­

order ( 6.16~). 15 (gr. IV) wen anoestzua wi thout reproc!uc­

t'va d1soxdera (23.1~). f (gr. V) were of non specff!c aynd­

I'Oftle and 14 ( gr. VI) wen repea~reedJng anJ .. l. ( 21.~,% ). 

AncO:!$Uus wi thout reproductfve df .order were IUppo.ed to be 



Tab1. , Diltr!buUon of abnormaliti •• of catU • 

. -
I Area I No. of to. of f Ana .. la :Anaelda i Non- lAnoe.tru. IAno •• tlU. 
I I .nI .. h nlul S I .Utl Iod thout ."Hi" th rep- r:' thout:" 
I ,."II!- !cllnt- par .. f- ,par •• f-I ftc lroduct!ve r.praduo-

ned leally ti.. It!.. ,dl ••••• die- tl •• df .. 
tl1 " .ynd~ order. order. 

• • I • E e 

a .... bal'd 3~ 14 3 2 2 1 .. 
Sad Ita a 20 7 1 2 1 1 1 

Ja10hak 10 1 0 1 1 0 2 

NaZ'.ngadf9hl 30 29 6 ~ 3 1 6 

Naya l~ e 1 3 1 1 2 

TOTAL 110 6~ 11 13 e .. l~ 

t 
• R.p •• t 
I hned!ng 
I 
I 
I •• 

~ 

1 

0 

7 

1 

14 

I 

I 
I • t , 

~ ... 



Table 6 Haematologleal atatua of cattle 
(Gr.l, Gr.ll, Gr.lll, Or.IV, Gr.V, Gr.VI) 

..... ---------------- - ..... ------------- ---. 
=, G R 0 UPS I Hb ~V Tee TLC rj OLe Ii' JI.. % 6 3 __ 

\Y"' 10 Ie.. 10 /c .. r N% E% B% L% M% • 
I . ' u .1. • .. ' 

.~naemi a wi th 
pan.IU •• 

(11) 
Gr. t 

An ... ! a wi thout 

AlLb C 9.-.0 ~.41 
!O.~ ~.42 

para(l~fa. lO.f2b 29.46c 
Gr. II .$.28 ,:to.41 

Ano.atzu. wi til 
reproductive 
diaorder. 

(4) 
Gr.lll 

14.12· 4O.02a 
.tC.32 ,10.62 

Anoestzu I wi thout 

~.21b f.el- 31.028 3.4e· 
+0.21 ,~.oe -+0.32 +c.lf - - - -
~.6e·b E.848 3O.82a 3.42· 
~.24 +0.10 +0.19 ~.13 - - -- .. 
7.82· 

:.0.32 
6.32- 31.468 3.42· 

,!C.ll .to.1I .to.1I 

reproduction • b ab a • • 
disorders 12.42 3~.46 6.84 B.44 30.42 3.92 

(1~) .a.34 +0.39 ~.21 ~.14 ~.16 ~.12 
Gr. tv - - - - - -

Non-.pecific 
dl ..... 
ayndroae 13.62a 3e.26·b 1.16· a.Ola 31.628 3.1~a 

(e) !C.31 ,!C.42 .te.31 !,.O.~ !O.24 !O.12 

R.pift Kreeding 13.12a 3e.2fab 7.ISab f.02a 3O.S2. 3.92. 
(14) Gr. VI !p.lO .to. 41 !O.32 ,;to.12 !C.2f. ,!O.13 

0.01· 
!C.Ol 

0.02a 
,lO.Ol 

c.c~· 
!C).Ol 

o.o~a 
,!O.02 

o.oe· 
,!O.O~ 

0.02· 
.to.01 

62.93a 
+(1.24 -
f2.i2a 
.iO.2~ 

E,1.55! 
!O.24 

61.93a 
!C.12 

61.32a 

!O.27 

62.12· 
!O.2~ 

2.~a 
.:0.21 

3.12a 

:0.23 

3.~· 
~.21 

3.6Sa 

~.21 

3.e2-
!O.24 

3.12-
+0.23 -

~ w 
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prBsanted In table 3. 

Ha~ob!n 

The healthy control ani_I. showed 14.10 Z 0.41 ~ Hb. 

The Hb value of groups - J. II. III. IV. V and VI was 9.416 ,! O.lf 

10.62 ,! O.2f. 14.12 ! 0.32. 12.42 ~ 0.34. 13.~2 ~ 0.31 and 13.72 

.! 0.30 t:i' respect!vely. Though tho valu •• d!ffer nUeterically 

between gr. I and 11 but ther9 ! s no d 9n' ficant d! fferenee. 

But the yalue of gr. I and gr. 11 differ significantly (p L c.01) 

from gr. l!l. IV. V and VI. 

sawhney .t!!l. (1974) allo recorded IRon than ~ of 

the ard .. Is .Jth law Hb%. Q,511ar.lS!!. (1979) further obs­

erv.d that about fO;4 of the l!v.stoc~ had low Hb content !n 

Tara! ana of the dJstlict of Nainftal. P!.lSbhft and L.khSmp.lr. 

Uttar PodeM. 

4.4.3 Packed Cell VolUlle ( I\:,:V ) 

The present $tudy Indicated low lweI of Fev in para­

sitfc ana.da gr. ( Groos: - I ) under f!eld cont!t!on. The 

v~lu. was 2f .41 .! 0.042% ~.n e~a.n to control hGal thy group 

( 39.<42 + O.44,.~). -
The value of Groups- J. II. tIl. IV. V and VI was 

2(;.41 .t 0.42%. 29.46 .1 0.41%. 40.02 .! 0.62%. 3~4f .! O.3~. 

3f.26 .1 0.42}11 and 31.2e .! 0.41% r. spec t! vel y. The relUl t. 

clearly ind'cated that there was no a!gnSf'cant d'fference 
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between Group - ! and 11 but both the value d!ffer s"gn'f'ca­

ntl y ( p L. 0.01 ) from other four ]rot·ps of an'wuls. 

The present findings st-.,lated wtth the reports of 

Samney.!l!1.. (1974) and Chl11ar .!l &. (1979). 

Total Erythrocyt!c Count ( TfC ) 

The value of GrauP-5>- I. II. III It IV, V and VI was 

5.21 .! 0.21, 5.Ee!. 0.24, 7.e2 .! 0.32, f.e • .! 0.21, 7.lf .! 0.31 

and 7.1e .! 0.32 !dllton/c- respectively wh!ch cl.arly 1ndfc­

.ted that there .as no a!grdffcant difference between Group - I 

and JI but there was a staUst!cal d'ffennce when the .. groups­

I and II compared with the groups I1J, IV. V and VI. 

The present reports coroborated with the f'ndl"2s of 

Sa~ney .!l.!.l. (1974) and Chiller .!l.!l. (1979). 

Total Leucocytfc COt.lnt ( n.C ) 

The present ffnding. of nc of all groups rew.aled 

noma! range with the control group. The value rangi n9 froa 

f.OI !. 0.06 to '.84 !. 0.10 thausand/c.a In GrouJ: - I, II. Ill. 

IV, V and VI. There ... no stat.lst.!cal difference among the 

.! x groups. 

The nsul ts are !n accordance Ydtt: the f'nd1ngs of 

Sawt'lney ~!l.. (1974). Chfllar n.!l. (1979) and Sarlar .!! .!l. 
(199{'). 

D~ ff.rent~ al Leueocy'U e Count ( L:1C J 

In Groups - J. !!. jTJ. IV t V anc!. VI. nsutrorh'l per-
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centage rangi ng from 30.82 .! D.2f ttl 31.1,2 ! 0.24. 4t4)sinoph!l ;1.~ 

3.16 ! 0.12 to 3.92 ! 0.13, basofh11 fo r..01 ~ 0.C1 to 0.0£ Z 
(' .O~.l ymphocyte % £ 1.32 .! C.V to 62.93 .t 0.24 and monocyte ,", 

2.~· ! 0.21 to 3.6e ~ 0.21. There was no signjf!ccnt d'ffer­

enee aaono the yalue. of all groups. 

4.5 B'ocheadeal chan~s In cattle 

The results of the nnalysis of biochemical profile 

of d1fferent groups wer. ~r.5ented !n table e and 9. TI, .... 

for healthy control ameals wa.s presentee 'n table 7 • 

Estimation of blood glucos. (BHL) 

Blood glucose level amor.g the Grou;. - A. B. C. anc ~ 

was 52.74 .t 0.32. 53.Sf .! 0.42, ~.oe.! 0.& and -49.61 !. 0.29 .". 

which clearly 'nd!cated that the yalue of G:roup D was tfle l.a,t 

when compared to other groups. There wa. no staUstlcal dif­

.renee in the yalues of group & .nd C. but stat! sUeal1 y ., q­

nfficant ( P L 0.01 ) ~th group A. There .as statistical 

d' ffer once In the value of group C to other three groups. th. 

yalu •• of graups- I. IT. tIl • IV. V and VI was ~.2!) !. 0.42. 

47.62 .! O.4C6. ~.6~.! 0.76. 51.25.! 0.74. ~.97 ! O.7~ and 

51.21 .! 0.21 mtjJf. whIch !ndScate that grou;: I and IT were having 

least value in campaxi.on to other 9roufS. It may be due to 

parasit'_ as well as the ma!ntenance of the ant .. ls in def!­

clent pasture. nlera was .tatSstical s'gn'ficanc. in between 

the value. of both groop t and tT wf th groups TTl. IV. V and VI. 
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Table 7 Blocheadeal statu. of control an'm.ls 

_ .. --------_.-_.--.---------------------------------_._.--.----------------
No. of ant .. ls BGL TSP 51 

IIg% ga% pg% 
.. •• r • • • I • 

SZn 
pg% 

10 55.82 7.62 37E.~2 lee.4~ 17.42 37.24 127.82 384.24 
10.4E :.0. 113 !~.17 .;tJ .2' .!O.25 !p.lf !p.1S !5.41 

• • •• • • 

• •• 

• • 



table e Biochemical status of cattle 
(Gr. A. Gr. B. Gr. C, & Gr. D) 

-------------------------------------------------------------------------------
GROUPS TSP 

~ 
SI 

}J9'JO 
sZn 

pg% 

------------------------_._._.-----------------------------------------------.. ~----

Stall feeding 
wi th concentrate a 
(14) Gr. B !3.8e 

Gra.fng with 
concentrate 

(10) Gr. C 

oK) 42 
-' 

~.oea 
+o.er -

467.1eb 
+3 84 -. 

If.42a lQ3.32a 1013.~Ob 
jp.2e ~1.92 !p4.41 

---------.---...... -~-----.-------- ------------ ------
Value. w! thin a Golulln followed by a co.on letter are not 
.! gni ff. canU y df ff erent ( P LR.Ol ). 



rabl. 9 Btoch_cal statu. of cattle 
(Gr. I, Gr.]'!, Gr.I!Y. Gr.tV. Gr.V, Gr.VY) 

- • • .. -..- •• , -
G I\ OUPS BGL TSP SI SCu SCo SMo SMn sZn 

~ ~ fJgr.. }Jg% ~g;:, }Jg% ~fjj, JJfJ1a 
•• •• -- I • •• • 

Ana .. fa with 
fanlftl. 

4fi.25c 6.21c d 4~.44a d If .24- 140.73c t23.~9c 11) Gr. I 41~.OP 9.4l 
.to. 42 ,iO.l1 i 3.02 !.3.12 -to. 32 !O.21 +1.3f +3. f(-- - -

Ana..ta wdthout 
47.62C t.22C $)9.S3a 2J1.99d 12.e4b 14.26b 107.~c 1W·.70b 

hra.! tiSill 
13) Gr. II t;P.~ ~.17 13• 42 +2,6f1 ,to.3I:, tp,26 +1.31 !4.32 - - -

Ano •• txu. w~ th 
repl'Oduct!v. ~.6~a 7.14a 3ee,CC· 344.S20 10 • .gCd 17,14- e1.64d 415.42· disorders 
(4) Gr.lll !.O.16 !O.16 +3.12 '1'2.92 ,.to.31 ~.24 +1.91 +3.40 - - - - -
Anoestnt. wi thout 
rfrproduc U v. 
disorders 

~.2~b ~.elb 416.16° 211.43d 11i!12~ 16.42- 131.69b 3~.75e (l!) Gr. IV 
:to.74 - -to.ll - +3.42 - +3.42 - +0.34 - ~.24 -' +1.30 - ... ~.~l -

Non-specific 
dl ••••• ~.97b 6.69

b ~e.1Eb 460.23- 13.26-b l'.41-b1".62- 1l1O.e4a 
Iyndrome 

~.1& -+n.07 t..I. 41 +3.12 ~.35 .te.2l +1.32 +3.69 (e) Gr.V - - - -
Rep .. t breed! ng b 

6.77b 452.7ee 3S6.4Sb 14.12a 16.48a 131. lab d (14) Gr. VI 51.21 626.96 ~ 

'to. 11 -to. 16 +3,12 +3,02 4'O.3f -t02f +1.32 +3.41 \0 - - - - - -. - -..... • ,_ -_ . -- -
Valu •• -iii thfn a colU1ll\ followed by a co..on letter are not 
aignlflcantly diff.rent ( P LQ.OI ). 



There wa. also significant difference b.t .. .., the group - III 

with grClJps IV, V and VI. 

The hypoglyca_1c fIndings 1n paraalUzed anaem!o.. 

cattle ( gr. r ) were as.llar w! th the reports of Ansali .Il .t1. 
(l97!) , Blzub1c .u 11., (19S1) and Abbot .!l.t1., (1~) in 

paradt!c: anaelda of cattle and lambs. A prGf.r allOUtat of host 

dietary carbohydrate Is al •• ys needed for the nomal d..,.l0J:8ent 

and growth of the wom.. ( Nadakal and Nair, 1979). Th.refore. 

in addition to the Impatrement 1ft the carbohydrat. digestion 

of the host ( Read and SI.on., 1%3), the par •• ' tes po.sl bl y 

consulHd a greater quantity of carbohydrat. lead!"9 to signi­

ficant fall of blood glucose 1.".1 in paraa!Uzed cattl •• Th. 

hypoplycania In other group .... po.sIbly ck.l. to fnappetanc. 

or anorexia that might be due def'c!ency of cobalt in theIr 

feed. Th. reports of the present study wen coroborated with 

the reports of Sarkar .Il.l!. (1990). 

Estimation of total seruaa prote:!n(TSP) 

Th. value of group A and. (6.13.:!: 0.02 and l.12 .! 

0.11 gJiJI. rnpect!vely ) significantly differ from the group -

B and C ( 6.eE .:!: 0.05 and 7.12 .! 0.12 ~ respect!.ely ). Th • 

• alue of 9rou~s- I. II. Ill. IV, V and VI were 6.21 .! 0.11, 

6.22.! 0.17. 7.14 .! 0.16, ~.e1 Z 0.11, 6.89 .! 0.07 and 6.77 ! 

0.16 ~ respectively. Fro. the .. results, !t .a. cl.ar that 

the value of grGJ p - I and II were 1 •• 5 than the other groups. 

There was significant difference in the value of group I and IJ 
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wi th other four 9rou~ s. Group - ITI was also statistic;A11 y 

.!qnJfic.nt to other f' .. groups and 411.0 group IV. V and VI 

to other three graupa ( P L 0.01 ). 

The findings did not simulated with the report. of 

Borah .I!~. (1983) who obs.~.d no algrdf!can't cNng. in 

TSf' valu •• of goats infected wtth Stronqylo!d •• il.pill0e.s. 

Depletion of "%VIR protein 1 ... 1 -9CJe.t. that the 

infected catU. probably trfed to compenaate the 10 •• of blood 

CJlucos. lweI by the proces. of cataboli.!ng prot.!n and cocoa!­

tant gluconeogen.sis. In addition 'to th .... _labaorpUon and 

loss of bodyflu!d might have been the another po.s!ble factor 

for hypoprotelna_fa becau •• one IDOI.cul. of prot.ln holds three 

.al.cule. 6f _ter. Hypopntefna..sa .a. alao obseZ'Yed in Ide­

r<MocIefScient catUe of other gzaup •• pos.lbly clae to IIAlnatrl­

Uon r • .,l Ung frola low fntake of energy and protein. 

E.timation of Hro. Iron (SI) 

Th. SI content of dl the groups were found to be aaore 

than control group. lbe .alue of group~A. 8. CandO waf 

497.77 Z 3.74. ~.35~ 3.7e. ~7.~ ~ 3.82 and 442.1 ~ 3.16 

pg% re.pectS".ly. Th. result. indicated that the value of group 

D •• the lowest and signIfiCAnt dlff.renc. fre. other three 

groups. There wa. no .ignIflcant dfffer.nce fn the value of 

group A and B but both .arled sJgnfffcantly fro. oth.r two 

groups ( gr. C and gr. D ). 



The valu •• of gl'CJJps 1. II. IJl. TV. V and vr was 

415.013 .! 3.02. 539.e3 !. 3.42, 3ee.CO .! 3.12. 476.76 t. 3.42. 
,~ 

~e.lf t. 3.41 and 452. 78 ~ 3.12 ptfl. respectively. Then .. s 

no s!gnfffcant difference !n the value of group V and VI. 

H .... r. there wen a!grdf!cant difference aaong the nat of all 

the groupe. 

4.5.4 EsUraaUon of .elUm Copper ( SQ.J) 

The SCu content of the groups A. 8. C and D ... 

478.30 .! 4.12, 467.1S .t 3.84. ~.12.t 4.41 and 392.12.! 3.16 

Jl9% to cCMBpare the control heal thy greap:; ( lee.4~.:!: 1.2~ pg% ) 
fndf~Ung tMt there waa no a1gntffcaftt dffference between 

the group A and B bat ataUsUcal s!gnfffca.e was obsezved 

when COIBpared with other two gnups ( greup C and group Dl. 

Group D valied .fgn!fJcantly ( P L 0.01 ) fro. other thne 

groups. 

The yalue of group~ I, II, l1Y , IV. V and VI .a. 
4~.44.t 3.12, 2e7.99 .:!: 2.EB. 344.82 .t 2.92, 271.43 .t 3.42. 

460.23 .t 3.12 and 3e6.4( .! 3.02}1t#' respect.!yel y. Th. Awl t. 

cl&arly 'ndIcated that the value of group II and IV has no 

sign'ftcant difference but all the values of other group. haye 

s!gnJffcant difference to Hch other ( P L 0.01 ). 

Est.1maUon of •• zua IIOlybclenu. (SIlo) 

The values of all grOllps h8Y!ng nozmal range when 

co.pared to heal thy group_ The value of group A. 8. C and D 



was 14.16 ~ 0.22, 15.12 ~ 0.24, 1£.42 ~ e.2S and 14.96 Z O.l! 

}Jg;t, when compared to Ileal thy group ( 17.42 .t 0.25,.d.' ). 

There was no sign! f1cant d! fference in the walue. of 9Z'GUP A 

and 0 but .!gn!ftcant differanee •• recorded between the other 

two group C and D. 

There was no sign!f!cant d'fference in the value. of 

groupsI, III. IV, V and VI. But significantly differ in the 

values of group - 11 to other five "'1=" Th. lJl.o l .. el shewed 

norntal indicating no interaction with the COH;er content.. 

Es U lIa ti on of H%llRJ cob.l t ( seo) 

The value. of all groups Indicated that. there ••• 

• .,.re def'cf..ncy of SCo in animals when compared t.o healthy 

control group. The values of group.sA. B. C and D ~s 11.4S .! 

0.34, 13.E-2 .1 O.JE. 14.42.!. 0.38 and 10.42 .! 0.31}J~ when 

cOIIIpar.ci to control group ( 37.24 .! 0.16 Jl~ ). Then ••• no 

stati.tical signifIcance in the valu •• of gnup B and C .nd 

also in the group. A and D. But .ignificant difference ... 

obse:rved between the values of group B and C with grGlJP A 
• 

and D. 

The value. of six groups showed alao •• en de"c!­

ency of SCo. The yalue of af x group. - I. II, 711, IV, V and 

VI was 9.4f ! 0.32, 12.84! 0.31. lO.4e! 0.31, 11.12! 0.34, 

13.2f. !. O.3~ and 14.12 .! O.3t?}J9% respectively indtcating no 

siqnfficant diff.nnee !n the value. of all the graups. 



According to UndeNooc! (1977) aN! HanS'A'ard (l9P3) "fOU'n9 

graw~ng animals were the most sensitive to cobAlt d.flciency; 

",ext were mature sheep, calv •• and cows in that o •• r. McDowell 

.tl.fl.. (1983 and 1984) reported that cobalt deficiency occurs 

in large areas of _ny countries and 1. laqely, but not exc­

luslvely restricted to grazing ru~nants which have 11ttle or 

no acce •• to concentrates. With the exception of Cu, Co d.f­

Icl.w:y Is the !lOst severe tdneral lladtatlon to grazlr.g live­

stock ln tropical count.d... Vi sual manif •• tatlon of cabal t 

def1c!ency were not spec!f!c and similar to tho •• found In 

malootrlt.!.on due to low intake of energy and proteln. Ani .. ls 

on cobalt def!cleatpasture. gradually Showed loss of ap~etlte. 

failure of growth or loss of weight followed by extreme los. 

of appet!te. rapid ... cular .at'ng. depraved appetite, severe 

anaewda anJ death. tn «.!cl3e of mild or marginal def!crl ency th­

above cllnScal .'gns IIISght never occur and only the -.ost sus­

cepUble ani_ls could exhibIt with slgns of unthdft.lness. 

!nd1stlngu1 shabl. fro. the effects of paras' ti_ or low f.ad 

Sntake. Milk foms of cobalt defScSency !n grazSng ruminants 

'1lere d! fflcul t to dlagnoH on the bas'. of ell n!cal and pat.h­

ological signs because only the !nd!uUon. Idght be sy.ptoma 

of unthr1ft.lness without. ana"'.. Cobalt. defScSenci.s Oft 

borderline states are extr ... ly coanon and are characterlsed 

l·y low production rates. unaccompardad by clln!ul .anSf.sta­

tlons" vI dble s!gns, thenby resul Ung !n great econOidc 

loss to the zu~nant llve.tock Industry. Co def1clent an1 .. ]. 

respond quIckly to Co treatllerrt re.torlng appe'Ute v'gour and 



Cob.lt is dietaxy es.ential for ruldnants ~nd Is needed 

in the bacterial synthesis of vit.-Ja!n-812 In the zu.D. The 

vi t. B12 • red! sh compound po ..... ing Co c:ontahdng tatrapyxe1tc 

I1nV which f. requIred for maturation of 1tBC. Cobalt def!dency 

'nterferes the synth •• !s of ~ and cell rep1tcation through ita 

precursor th.,.tdyllc acid ( Sch!llln9. 1953). In the pnMnt 

study, cobalt deftcteney tn the diet Idght be the cau .. of law 

1 ... 1 of fe, and Cu !n .. XlI. fn .sped.ental mtrtt!onal ana.-!a 

and anoe.tru. cattle !n cOBIpad son to h .. l thy control cattle It 

al though the natIJn1 feed stuffs conta!ned the ~~red UlOUftt 

of Iron. MovSUlD-Zade (1976) concluded that for heaJ.tnv and 

preventing hypocobaltosis. It f ..... nUal to use not only cobalt 

but also iron. copper and a preparatfon of froteln and yf taa!n. 

this low level of Co Is pos.lbly the contrlbltfnv 

factor uut!ng anoestrus and higher percentage of repeat breed­

'''9 condf t!on in cattle of MSdnapore d!.t.r!ct. 

4.'.1 Estimation of •• m. IUnganese (sttn) 

The value. of dl the groups lnd!cated alight .8rle-

t! on from normal 1 ... 1 of control group. The yalu •• of graup~A. 

B. C and D was 132.f7 .! l.el, 134.03 .:!: l.E4. 193.32 .! 1.92 and 

1~2.4f .! 1.98 pr1J6 In comparlson with the value of control group 

(l27.e2!.O.lSpgiI.). Th.re wa. no slgn'f'cant dlff.rence In 

the .alves of Group A and B. However. there was d' fferenee w!th 

other grCllps. 

The valu •• of 9Z'OU~- I. II. Ill. IV. V and VI .. re 

81ao of nol'lUl ftn9. and yalue wa. l~. 73 .:!: 1.36. 107.40 .t 1.31. 



Tabl. 10 Haematoloq!cal chang •• after tr •• ~nt 
(Gr. A, Gr. B. Gr. C and Gr. D ) 

~ · I · .. ~~ll TIUlATJ.\Crr I ' · AfT::R Tr~~:.IS __ 'I' ! 

I G l! 0 U r s ~ :: ::: ,,0, ~.y: .: : : r-: :: : : Ai At'>:. ' : : :: r . : : : i'; . : i 
Hb FeV TEe , Hb 1-'CV lac Hb PCV TEe I 

l I. ! p.. ~ I ,106/';-.: ~ • " % l~ -/er. i ~ "10' Ier:":, 
Stall feMing .. • .. 
(31) Gr. A 13.2" 37.03 7.e~ 13.92 37.M 6.01 14.7f 39.S4 S.lf 

-t() 24 ~.31 +O.l~ +0.31 -t() 32 -.0 14 .!C. 32 !1.12 !p.lf -. - - - -' _. 
Stall feedfn; 

13.80 1 •• 12 
.. * • wf tb cone entn te 3e.7£. 1. '!If- 39.01 t.12 1~.21: 40,1« e.24 

(14) Gr, B !p.3l +O.~ -+0.33 !p.2f. -to.2l, +0.32 +O.3~ +1,01 ~,31 - - - - - - -
Grazing wi th • • ~ . conc.ntrate 13.86 39.~O 7.72 14. In ~9.24 7.!~ !4.e( 4C.O~ e.lS 
(10) Gr. C :.o.U !O.63 ,!O.31 1'0,32 !O.62 !O.29 +0.31 "'1.13 +c.2f - - - -
Grazing only "" ... ft. .. •• .. .... 1l-: 

(10) Cr. ri 11,7'- 31,70 ~.41 1~.9( Jf.41 7.4t- 14.84 39.E£' -e.lO 
!O.3~ .to.9l !,O.17 !O.3~ -to ,81 ofo() ,I f :to.3. +l.Of ~.32 - - - - --

• Significant at ~ level ( P t O.O~ ) 

•• Sfgnlflcant at 1% lev.l ( P L C.Ol ) "' f't) 
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sigrdfic:ant. except "."D. The yalve fncreaaed froll 37.03 ! 

0.31%. 3S.78.! O.~". 39.6 Z. 0.63% and 31.70 Z 0.91% to 

~.64 .. 0.32%. 39.01 + O.26~. 39.2 .... 0.62% and 31.41 + 0.81% - - - ~ 

ra.pec:t!vel y. 

further aaUuUon after one month tnatMnt recor­

ded .tgniffeant rl... The valu •• !ncr ... ed to 39.e4 .! 1.12'%. 

4O.1f. .! 1.OL%. 4C.Oe! 1.13% and 39.~e ! 1.~% of gr. A. 5, 

e and D rear-ectively. 

Total ErythrocyUc Count 

T6C value also 'ncr.a.ad to f.OI .! 0.14 rn!ll!on/Cam. 

t.12 ! 0.32 tdilion/ Can. 7.M ! 0.29 adllfon/c.m. and 7.~ ! 
O.le mfllton(Cmm from the pretreatment value 7.ee Z 0.15 

dll!on/CrIIa. 7.Y: .! 0.33 rdll!on/Cmm. 7.72 Z 0.31 mi llion1Caa. 

and ~.if1 t. 0.11 IIfllton/Caa of gr. A, B. C and D reapecUvely 

after 15 clays of trNtilent. Statistical ana1yd. showed .f.g­

nJficant ( r Lo.o~ ) improweaent In gr. D only. 

The value of all the four groups sign! fieanU y inc­

reased ( P L O.O~ ) after one month of treataent to e.1l .t 
0.26 Rdllion/Cnwn, B.24 !. 0.31 adll!on/C .... E.IS .t 0.26 1II11110n/ 

Cmm and S.IO + 0.32 adllion/Cram of gr. A. B, C and D re.pec--
t1valy. 

LJteratures on the systamatic a;ppl_ntation w!th 

trace II1nerals in ~n!_ls accord!nq to the .btus of .!erG­

nuUients In soSl and plant under field cond'tions are very 
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$carce. !:O\<.ever, ~arl-ar.!l.!1. (19<;0) obaeXYftd s'gn1flcant 

'mprovement 'n respect to.haematology In goats ( baled _,nly 

on graz'ng only) after supplementation of the tr.ce mfnerals. 

4.7 Treatllent gIven to the ard_Is of graups -

J. lY, IT1. TV, V and VI 

There was gradual illpl'OY ... nt by treatment In clln1-

"lly tll catUe of all sIx grouf.sf.e. gr. I anaemia wlth para­

sItIsm, gr. 1'T anaenda wIthout paraaJtJam. ~r. II! anoestms 

wi th reproducUve dJ sorders gr. IV anoestms wi thout reproduc­

t' •• disorders, tr. V non-apec!fic d!seas8 syndrome and gr. VI 

repeat breeding cattle. The value. w.re given in the table ll. 

4.7.1 Hamo;lobln 

Th. yalue of Hb% Incnased sfgnSflcanUy ( P L 0.01 ) 

both ana_'_ grau):;a ( gr. I and IT ) afur 15 days of t.reataent 

from 9." .! O.2f v% and 1O.62!. 0.2£ tJJ' to 12.41 .t 0.30 91' and 

12.12 .t 0.29 g% respect.!vel y. f'nall y. the value' nenased 

si gn! fteant! y ( P L 0.01 ) after one IDOnth treatment to 15.21 Z 

O.2f rJ'G and 14.SC .! 0.30 9% respective} Y. 

The value of gr. IT and IV increased to 14.B4 !. 0.28 tfJ' 

And 14.01 ~ O.2f g% from pre-treat.ent v.lu. 14.12 ~ 0.32 9% 
and 12.42 .! 0.34 g~ respectively, after 1~ days of treatment. 

The value of gr. III increased non-e'gntflcantly but 

~ncre.sed .'grdf'cantly ( F L O.O~ ) the yalue of qr. I •• 



Table 11 H ... atologlcal chang •• after treatment 
(Gr.Y. Gr.!!. Gr.I!!. Gr.IV. Gr.V and Gr.V!) 

r--- · .. -Is:;;;-;EAT"·~~·; · ! AFfER TREATMa.'T I ---'1' 
, G R 0 UPS ~ u a I -- · .. r . · I - ....... __ • -----I-
I : 0 day I 15 days I 30 days I t Hb 1·'CV TEe " t Hb • 'PCV lEe t Hb! rev TEe I I 
l _ _ _ _ -..1~ E' % 10

t
,/Crra a i gjb % 1~!~ l 9~") % 10" /~ ! 

Anaeata with .... ... .... . ... ofiI. • • paral!t1~(ll)Gr.! ~:I 2£.41 ~.21 12.41 3~.10 7.41 1~.21 ~.O1 e.~~ 
:,0.42 ,10.21 !,O.30 +0.31 ofO.lr :.o.2l +1.10 !C.21 - - -

An •• 'II! a wi thout .. -Ii ~.~ tit' ... ... 
para ,I t! Im( lI)Gr.II 10.~2 29.~ ~.6e 12.12 3-4.ElO 7.01 14. El(. 39.1f e.lf, 

'to.2S .te.4l .10.24 .!O.29 +0.42 ,!O.14 !p.30 +1.12 ;te.20 - - -
Ano •• trus wi th ... '" leproduc't!ve 14.12 410.02 7.82 la.84 40.01 7.16 1~.01 39.e2 fief'S 
dt~order.(4)Gr.IIY +0.32 -to.62 !!J.32 +O.2e -+o.3f !p.O. -to 31 +1.24 +{'.2f - - - - - . - -
Anoestru I wi thout .. 39.4· .. ... •• •• reproduct!va 12.42 J~.4( l. t·-~ 14.01 7.62 14.60 39.12 f.7l 
d! lorderl(l~)Gr. IV ~.34 !!J.39 !p.21 +0.2£1 :to.t}1 +0.07 +0.28 .:1.12 .!C.IO - - - - -
Non-lpec!f!c 

1:!.f2 !!!.2f 1.1f 7.4(,· 14.C2* 40.00· 
.. 

d1cease syndro=e 14.1:! 40.02 £.04 
(e) Gr. V .10.31 !C. 42 -+0.31 -to.31 .:!,O.46 +0.11 ,1().29 +l.Of +0.27 - - - - - ~ . 
Reafet breedt IlCJ 13.72 • * 35.28 7.18 14.32 39.1'2 7.(7 l~.OO 39.22 8.12 (14 Gr. VI S.30 jp.41 !O.32 ,!O.31 .;ta.3E ~.lO 1'0.31 !1.01 -to.19 - - -_. 

a • • -e 
... ~IQn!flc.nt at ~~ lavel ( ~ L O.O~ ) 

.... ~lgnlflcant at ~ level ( P L 0.01 ) • 
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The value increased significantly ( P L 0.01 ) after 
, . 

Qne month of tr •• t..nt to 15.01 ~ 0.31 and 14.80 ~ 0.28 g%. 

The value of gr. V !ncnased but not signff'cantly 

( f L o.O~ ) froll 13.62 !. 0.31 g% to 14.12 t. 0.31 9% .fter 1:) 

days of treatment and "nally 'ncrea.ed s'gJdf!cantly after 

one IBOnth tnata.nt to 14.S2 ! 0.29 fJJ'. 

The value of gr. V1 incr .... d from 13.72 ! CI.3C to 

14.32 .! 0.31 .fter 1!> days of trutment and f'nally fncreaud 

s1gnif!cantly ( P L 0.01 ) to l~.OO ~ 0.31 after 30 days of 

tr.~tment. 

4.7.2 racked Cell Volu.. 

The .alue of fC~ of ana.-!c gr. I and gr. JJ 'nere­

... d s~gn!f!c.ntly ( F L 0.01 ) to 35.10 ! O.3~ and 34.eo ! 

o.~ fro. pre-treat.JDent value ~.41 ~ 0.42% and 29." .! 

0.4J% after 15 days of treatBent respect!v.ly. 

After trNt.ent of one IJOnth both value. 'ncreased 

sJgn!f1cantly ( P L 0.01 ) to 40.01 ~ l.~ and 39.1f .! 1.~. 

In anoestros qrours ( JYT and TV ) •. fCV% also 'ncr_ 
ased to .-0.01 Z O.~% and 39.4f ! 0.1\1% frollt pre-treatment 

value .-0.02 + O.t:2% and 35.4f + 0.39% after 15 days of treat-- -
Nnt. The value incl'Hsed signtf'cantly ( P L 0.01 ) !n the 

~r. IV but not in gr. I1Y. 

After one IIOnth of treatment. the FeV value also !nc­

r~ased to 39.82 ! 1.24% and 39.12 ~ l.l~. 



The value of ~r. V also 1ncreased from 3£.2( ~ O.42J~ 

to 40.02 .! C.4f~ sign! f! canUy ( r L 0.05 ) after 15 days tre­

atment and flnall y to 4O.0C .t 1.0(>' after one BIOnth of treat-

mi!nt. 

The value of gr. VI !ncr ... ed to 39.12 .t O.3f·% fraaa 

3E'.2€ 1 0.41% after l~ days ., tre ..... nt hut ataUsttc.lly 

non-s'gn!ficant. finally the value Increased to 39.22 !. 1.Ol.~ 

afur one month of treatment. 

4.7.3 Total ErythrocyUc Count 

The value of gr. 1 and II ( Para.t'Uc anaaia and 

nutxiUonal anaeade grs) s!gn!f'canUy increased ( P Lo.ol ) 
to 7.41 • 0.10 ~llton/em. and 7.01 + 0.14 ~llfon/c.m fram - -
pre-treat.ent value S.21 ~ 0.21 mill!on/em. and ~.ff ~ 0.24 

mill!on/Can nspect!yely. The value of bGth the grGU~ ftn­

ally 'ncr •• sed sign'flcantly ( P L 0.01 ) to e.~~!. 0.21 

eil1'on(C .. and f.lf ~ 0.20 m!11Ion/c.. r.specttYely. 

There wa. gradual tBlprov.-nt In the value of gr. lIT 

and IV ( anoestm. with reproducttve disorder. and anoestms 

w! thout reproductive dJ sorders ) after l~ days of treatllent 

which was recorded as 7.16 ~ 0.09 Idllion/c.- and Y.B2 .! 0.07 

mfll!on/C- f!'Oll 7.82 ~ 0.32 Ilill1on/c- and E.64 .! 0.21 adll!on/ 

Cmm pre-trNtlMnt value. The !mproveHtnt to the .alue of gr. IV 

was st.t!st!cally s!gn!f!cant ( P L2.0~ )D~. 

The value of non-spec1f'c group ( qr. V ) also 'ncr-
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ca$ed to 7.4l ~ 0.11 w1111QlyCmm irom Fre-treat~ent value 

7.1f !. (.31 mill!:;n/CBID after 1~ days of treatment but !ncn­

!':lent was not .tatJsUeally "9"!ficant. The value !nc:rea .. d 

after one month to E.04! 0.27 m!llio~c.m wh!ch .. s stat!s­

tically .!gn!f!cant ( P ~01 ). 

The value of gr. VJ ( repeat bned!ng ) !mprtWed frotl 

pre-treatment value 7.1S .! 0.32 m!ll!on/CnI to 7.~7 ! 0.10 

million/Cae but not s'gn!f!canUy after l' days of treat.ent. 

The value 'ncruHd sitnif'canUy ( F &.01 ) after one month 

tna tment. 

Gr. I an~mals ( anaemia with paras!t! .... ) and gr. IT 

( anaemia without parasitism) animals .hc*ed posft've respo­

nse to treatment and all the anJul. were cured froll ana"'c 

c:..ndl Uon, wh'ch coroborated w!th the findings of Sarkar 

(1989). 

There w •• Iw.prov.-nt. of hanaatologtcal profile of 

9r. III ( anoestrus with rep~:oducU'ir·. disorders) ald .. ls. 

However. the a"'_I. cH.d not show any sign of o •• trus. From 

th's f'nd'ngs. 't was !nd'catfng that the ant .. l. were suffer­

'.ng from other than the n.ttrlt!onal factor •• 

In AM of gr. IV ( anoestzv. '" thout reproductive 

d! sonlers ) an!IRals. the ha .... tol09ical status '.proved .,~­

'f'cant.ly. Q,t of J.~ an!.l. E anSlUls ($1.33 ~ ) sha-ed s!gn 

of oestrus and IlUbsiquenUy concef.ed. 

i\noestrus due to nutrltfonal or!gfn recoyered with 



mineral euppl ... ntatJon .. s reported by Hafez (1973). 

Johaz1. M.P. and Talapatn. S. K. (1957). 

In ea .. of gr. V ( non-spec'f'c d! ..... syndromQ. ). 

statu, of an!.a!s fmprcwed apparenUy with IUPf·l_ntat'or; 

of the trace Idnerals. 

In ea.e of gr. VI ( rep.at breeding ) anImals, all 

the anS.ls, were treated w1th Sntnuterlna Infuston of .nt!­

biotic. ( Luktu~. !S 11., 19~~ ) before supplementation. Out 

ot 14 ald .. ls 7 ( !IO% ) showed gradual !mprOYement of ha .. t­

~log!cal sutus and sub.equenUy c:once!ved. 

Repeat breed! fl9 condJ t! on ( nutrl U onal orl g! n ) 

corrected w!th supplementat!on was also reported by Tomar (19fl4). 



CHAPTER V 

SUMMARY 

AND 

CONCLUSION 



• • 
~.. - • 

The analy.!s of solis and plants 'n relation to micro­

element. of the cattle in some rillage. of M!dnapore dlstrict 

West Bengal ... under taken to ascarta'n alnera1 defIcIencIes. 

'mba1anc •• and toxfcIU .. a. it Is responsIble for low produc­

t'vity. 

Trace minerals status of soIl In grating fleld of 

'l.ldnapore dl.trict : 

The pH of the solI sallpl •• of the grazlng ar •• of 

aniaals vadad betw •• n 7 •. 33 to 10.90 ( average e.l~ ). The 

IUjorlty of the solI sallpl •• from different are.s of the graz­

ing field revealed alkaline pH. 

Fe, Cu, Mo, Co, Un and Zn contents of the soIls were 

found to be in the range of 218.24! 1.11 PJa to 742.~ .! 

3.22 ppm ( .verage 405.79 ~ 1.61 p~ ), 1.85.! o.oe to 4.28 ~ 

0.23 ppm ( average 3.45 ~ 0.27 p~ ). 2.7~ ~ 0.22 to ~.92 ~ 

0.36 ppm ( average 4.25 ~ 0.25 ppll ). 0.26 .! 0.11 to 3.92 .! 

0.62 ppm ( average 2.2e.! 0.35 ppm ). 31.eS ~ 1.12 to 45.20 ! 

1.~2 ( average 42.83 ! 1.ff Ppal ) and 0.89 ! 0.02 to 3.~ .! 

0.12 ppal ( average 1.68 ! 0.25 ppa ) respectively. 

The ~lUlt. of analysis ~f dJfferent sof1 sample. In 

respect of m!croel~ent. did not rev •• l any .Sgn of dfficJency 

except that of Cu and Co l..,el. The .. tIIo elements were low 



f n so! Is! n compari son II! th the reports .. de by other so, I 

set ent.! st •• 

Trace II!JUlrals status of the pl~nts of the grazing 

fSeld 

Fe, Cu. "'.0, Co. Mn and Zn contents of dS ffarent 

sampl •• of grass of the grazJ ng ff aIds were 492.36 .t 2.2f to 

3473.27 .t ~62 p.- ( average 999.34 .! 3.4ti P~ ). 13.«> .t 
1.12 to 36.39 % 1.62 pJa ( average 25.29 !. 1.31 PJD ). 0.84 .! 

C.~ to 1.02 .! 0.21 P~ ( average 0.93 .! 0.16 PP" ), 0.04 .t 

0.01 to a.lS !. 0.02 ppm ( average 0.093 .! O.CE· ppm ). 49.99 .! 

C.17 to 334.52 .! 0.23 ppm ( average 121.l3 ! 0.«> PJ8 ) and 

29.46 !. 0.41 to 81.19 t. 0.52 PI-"- ( average 41.12 ! 0.32 PIB ) 

respectively. 

The analys~s of d'fferent plant samples revealed th.t 

Fe. Cu, 1.:'0. Co, Mn and Zn content.s wen 343.M .t l.f2 to 3175.!f' 

~ ~.f2 ppm ( average 1624.25 ~ 2.95 ppm ) J 17.(( . .! 0.2S to 

3-".48 !. O.2~ ppm ( average 27.05 Z 0.93 pr-- ); 1.02 .t O.2! to 

3.01 .t 1.42 ppm ( average 2.07 !. 1.2( pre ) J 0.24 ~.11 to 

4.~O ! l.f4 P;8 ( average 1.45 ! 0.82 PP'" ) ; 53.57 .! O.6S to 

B40.47 .! 1.22 ppm ( average 23~.41 ! 0.90 i rtI ) ,nd 31.97 ! 

0.42 t.o e5.~ ! 0.24 p~ ( average 61.7S ! 0.33 p: .• ) re.pec­

tsvely. 

The Co content of gra .... was vary low ( below the 

dietary reeonn.ndaUon). But 't was "Jdent that the bulk 
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of the pa~· ttlre land conta! ned the gra.... ( ~yanodon ~~cUI2.n ) 

and cattle fully depend on such gra .... for th.'r _lnten­

anee. So! t clearly !nd'cated that there was low level of 

cabal t !n their feed. Th! s low 18Vel of Co JD!ght be the po .... 

fbie factor for causing cobalt responsive anoestrus in cattle. 

Th. other adcroel_ents ! n the grasses were nomal 

but less than that of plant content. 

The ! ron and Jdnc content of the plants were "l1th!n 

the noDlal range wh~ch were above the df etary recOB!'Iendat!on 

to prevent theIr d!f!clency in an!mals. Ca and Mo content 

was also found with'n the nOl'lBal range. But there was very 

low lw.l of Co content of plants which leads to def!cfency 

syndX'Olll. Inca ttl e. 

Trace m! nanl statu. of catU. of grazi ng field 

of Mldnapore d1sUict 

The cattl. of MJdftapore d! strict., We.t Bengal, frca 

Villages 11ke Bagna~rd, 8arlaha, J'alchak, Narangadfghi and 

Nilya were clinically examined. Baaect on the clfrdcal mani­

festallons out of the 110 cattle. 6~ ( ~.o9% ) were clfn!c­

ally 111 of th .... 11 ( lE.94% ) showed anaem!a w!th para.f­

t! •• 13 ( 20.02% ) showed nutritional anaemia ( anamfa 

w!thout paras!Usm ). € ( 12.32% ) showed non-spec!ffc d's­

ease syndZ'Olle like stullted growth. loss of 1I11k production. 
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rough body coat. 'n.PFetance etc •• 4 ( 6.U% ) showed anoes~ 

%us wi ttl reproductive dt .order, 15 ( 23.10% ) showed anoestxu. 

wi thout reprod1Jc'U v. dl sordera ( supposed t.o be ... trl t.f onal ) 

and 14 ( 21.41~ ) showed repeat bned!n9 condft!on. 

Haematolog1cal change. 

The lweI of Hb. FCV and TEe were urg!na11 y low to 

IIIJch low In comparison to the values of control antmals. 

Anaeada wi th paras! t! SID group of animal s \WIS hav! ng the least 

Hb% which was 9.46 .! 0.26 ~ In c~par1 son to heal thy con­

trol ( 1~1O .1 C.41 ga% l. There ..,as no .!gn!f!cant differ­

ence In nc and ULC of both control and cl~n!eally 111 anfmals. 

BlocheDdcal chang •• 

The reml t. of anal yat. of BGL showed low value f n 

clildcally tIl cat.U. than control group. Of these, ana"a 

with paras!tt.m group of cat.tle showed le •• t BGl ( 4f .25 ! 

0.42 IIg% ). However, TSF wa. aarg!nally low to noma! in all 

the 9rOl~ps. The fron. copper. 1I8nqane •• and zinc were within 

nomal range fn both healthy .nd cl:fnfcally-fll an1I1al.. On 

the other hand •• em • .,lybdenJa level was within nomal range 

but there wa. low level of cobalt fn all ~l'n1cally-:fll an'lIIAls, 

In compari son to heal thy control catUe. 

The invest! pt! on of present study c.n be SU1IIIIcu1 sed 

and the conclusions can be drawn as follows: 
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1. The trdce elements status of s01l of the graz!ng 

field of ardmalli such as Fe. Cu. Mo. Co. lin. and 

Zn were stud' ad and the rasul ts did not show a~ 

s1gn of d1ffe!ency bar%ing Co. 

2. The gra ... s and plant. grown Oft .. ch sotl cont.&­

i ned enough Zn and Mil. Co content of the so! 1 

was dJ ftet.nt. 1 twas obs.rved that in gras ... 

anel plant. the same's also deficfent. The level 

of Me did not caus. concem of 'ntenctton w!th 

Cu. Co content of plant. and gra .... wer. marg­

Inal to low for graz1 ng catUe. 

3. "tlb!l. studfng the prevalence of the d!sease in 

gr~%!ng catUe in SOlIe village. at MJdnapore dis­

trlct. 1t was calculated that ~.o9% was found to 

b. clinic.ally 111. Of the .. If..94% .naelda due 

to para.1U ... 2D.OZ' anaeata due to nut.rfUon. 

5.16% anoestrus due to rapl'Oduct1v. abnormalJU ••• 

23.10% anoestzua due to not reproductive df 50rders. 

12.32% non-spec'f1c di ..... ayndralle and 21.4€>% 

repeat breed! 09 coneS, tf on. 

4. The haematol09fcal and b!o-ch~cal profile. of 

d1 s ••• ed catU. wen le.1 than the value. of 

control aniaals. 

5. The low lweI of Co's possIbly eontrlbut!ng 
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factor for caua!ng anaada, anoestrus and repeat 

breeding condition In graz!ng cattle of Midnapore 

dfst1ict. 

f. Considering the above observaUon. suppl~utfon 

with trace Ddnerals Iron. copper and co~lt proved 

very effec:t!v8 in ulevlatfng the syndraae of ~na­

.-! a, ano.stDJa w! thout reproductive disorders 

(~.33% ) repeat breeding condition responded to 

treatment and conceived subsequently ( ~.OO~ ). 
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