
Environme ntal constraints in livestock
production
I'lrt,nl.r.\. t . K

'l'lrc I'c>r'enrost ltroltlcnr l.lrc'ecl lr), scier-rtist.s

ltncl I'ltrnler'.s rllilic involvccl ir-r livc.str>cl< cle:-

ve lc>ptne nI irr tri>1tic:rl rrncl subtropic.ul cnr.i-
l'()nnlcnts is the constr';rirrt inrposccl lr)'tlre
phl'.sical cnvirr>nnrcnt. I)ircct rrncl inclircc-t
cl'f cct.s <>l'clinratic I'actor'.s like high tcnrpcl'a-
tttrc. sol:.rr r':-rclirrti<>n. htrrtticlit.'v' rtncl etir ntove-
nlcnt.-\ havc ir pl'(>i<>trr-rcl cl'f ec:t or-r thc ph)'si-
r>lr>e1' :rncl proclrrctiorr ol thc.se zrr-rinurls.

-l'hcrnlirl stres.s hlrs lrecrr f-otrnd to causc clc-

viutior-t.s in thc I'unctic>r-tir-tg c>f rcspinttory.
circrrlatory. alinrcntarl'. cnclocrine ancl re-
proclltctive s1'stctls 11f' the llocll'. '[-hcrc is lt
r,,:rst 2rrrtly ol- ob.scrvlttior-ts ir-rdicuting chttt-tgcs

in rcspirlrtion ratc, pLllsc ratc ancl rectatl tcnr-
pcrutr-rre dr-rc to tltel'nltrl .strcss (-['lt()nrtt,s ztncl

Itazclarl 1 97 3 uI, Sltsttlz cl rtl, 797 3; Nar-rhcinltr
- 'l'hcrncick et ul. 1988a, SreekLrnlzrr uncl -l.hc>-

ntas. 1990; 'l'hiatgztrajztt-t ancl 'l'hon-uts. 7997.
'l'lriag2lrajan ancl "l'horn:rs. 1t)92. Anil uncl

l'lrr>nrars. 1996. )

Ileclrrctir>r-r in {eecl intzrkc' r-rczrr or ubove thc
uppcl' critic-al tenlperatrrrc i.s tl-re single nrost
inrportunt l-uct<>r a{lecting perl'onlrzlncc of
l-reat stressecl aninrals. L.lncler thermzrl strcss,
reclr.rction in clry nratter intake \\/2rs obseryed
a[ r,arious levels (l'l-ror-nas et al, 1969:.fho-
nr2r.s ancl Rzrzclurn 1973b). -['homas 

et ctl 0984)
ancl Nar-rheinrir' - Thoneick et al. (1988) olt-
scrvccl 'i reclttction of' ztrottnd 30o/', in the
gross energy intukc at 30'(l constant tenr-
pcrattrre ir-t lact;tting (rc:rnutn I-lIr co\\'s c()nr-
p:rrccl tc> 15'C. .l'l-re c()r'rcsponcling ME re-
clttctir>n wlts 32(/0,

'fhe recl-rirernent ol'Mll n,as calculatecl fl-or-n

Ite at proclurctior-r. tl-re cne rgy utilizecl lbr ntilk
piroclr-rction ancl body mass chztnges. The
gr'oss cfl'iciency f or milk production did not
change due tc.r l-rcat stress. However, the
energy balance of the aninlals w2ts negati'v,e

::],$ it i: #:l t; i: t'J ff:' H'; ;"':: J:;;
rcqLrirenlent for rlrainten2rnce fronr 0.495 MJ/
Kgit=; to 0.566 MJ/Kg"7i 2rt high ambient tem-
peratlrre (Nauheimer - Thoniek et al.
1988b )

Severzrl physiological reactions to heat strcss
are respon.siblc for reduced intake. Fore-
rnost is a need to decrease metabolic l-reat

prr>cluctit>t-t rttrcl is I)lu't r>l' tlre ltciltpt:rirorr
pr()ccss rt-tr'(liate cl tltr'<>rrglr rcclu('('(l tlir roii I

activity. AclclitionrrIlr', 1-rrcti>r-.s Iikc' ir-rc'r'r'.t.scrl

rc'spirlrtic>n ratcs :tncl s'ate r- ir-tt lt lic ( I'lt I el t tl ,

797 3). reclttcccl gut tt-tt>tilitv rtncl l'rttc ol' ltlrs-
sage of ir-tgc.st;t ancl tltc clir-cc't ncgrttit c e1-

fccts of' elevlttccl tclttp('l-ltttu'c,\ oti lllt' lrl)p('-
titc ccntt'c ol thc lt\'1tr>tlutllltntt.s ((..ollit'r' ('l

ctl. 1982) ;rlso pilrr s()nlc rr>lc nt rcclu('nls
Ieccl intakc.

Pagc et ol (1959) nr>tccl tltrtt i-tt'rtt slrc,\.\

c2lLrsccl Lr 300it rcclr.rctior-r ol- lir cr' \'it.,,\ ('()n-

ccrrtrzrtion.'[.hc pr>tentilrl inrplrc't r>1' tlris ()lr

reproclttctior-r, epithcliirl c'cll l'rrr-tc'tir>r-i r.tncl

hcltlth of'rrr-rir-nlrls ir-r \\rlu'nl clirrrrrtc.s lrlr,s rrot

bccn e rplorccl.

In nlrtrrrrlly hcat-strc.ssccl livcstr >r'1... ilrc cllr
ciency r>l clictltrl' prr>teir-r rrtilisrrtror-r triror c
trtttitrtenltn('c \\'ll.\ irrrpr'ove'(i (r\n)t's ('I rtl.
1980). I lou'evcr' 'l-honrlrs et al ( 1969 ) ob-
sen'ed lorver cruclc ltrr>tcir-r cligcstil>ilitv rrncl

nitrogcn l;ulancc cluring sLlnllllet' in Slrltiu'rrl
ztncl Sahiu,ul x Ilr()\\'nsu'iss (lr1) l>rrll c'rrlvcs

N{itra et rtl (1972) c>lt.scr-r,ccl tlrlrt sL'('r't:tir.rn

rate o1- grou,th lrr>r-n-r()nc r>l' cll]' .lcrse\' ('()\\ s

exposccl to therntlrl strcss \\,1-rs clc'cl'('lisccl
i+30/o o\/er cc>ntrols. Similarll' thy'roici ( \ orrscl'
and Jol-rnson, 1966) zrncl ()lucocor"trc'<>ici

( Bianca, 1965) cot1ccntr:"lti()ns \\/crLt teclr-icccl

lty thernlzrl stress. Lc>r,r, sccrction rzrtc's ( )r'

activity o{- grourth hc-x-nl()ne. tl-rvr-c>icl h<>r'-

rn()ne and glr-rcocrtrticoicls re clLl(c ilo[ r >nlr

nletabolic nrte ancl Icecl ir-rtrrlic. but rrlso.

grorvth ratc and rtrilk procluctir>n

Peripl-reraI vasoclilzrt.:rti()n 2rncl rcrlistribrrtior"r
of'blood florv is :r basic physiolr>gical rcrrc

tion to ther-rtrzrl stress (l'hutcher- zrncl (.ollicr.
1982'). Thorrla.s 21ncl Itazclan ( 1 97,i) c>bscrvccl

an expansion of extt-a-cellulrrr' {ltricl voluntc
and rccluction of ltloocl und plztsrt-ra vohrnlc'
dtrring l-rot zrncl hot-l-trn-ricl .sc2tsons in Sul-riu'lrl

and Sahiwzrl x Brown Su,iss ( Ir I ) l>ull culr,.cs

The rech-rced l>loocl r.olLlnlc nl2r),, be ;r r-csrrlt

of increasccl fluid loss dtre to cnhuncccl cu-
taneons ancl respirzrtc>ry evaporation. Illor>cl
Ilorv to tl-re internzrl organs, espcciallv utcrr.rs
(Rontan - Ponce et al. I97Bi) is ntarl<ercll1,

reclucecl clr-re to hczrt stress. This can restrlt
in lower birtl-r weigl-rt of calves ((.oll ier et al
1982). -f[-rey also fotrnd tl-rat provision ol' rr
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slrrrclc cluring .sLlnlnrcr irrcreltsccl thc lrirth
u'cight <t{ culvc.s. t-lighcr birth u,eight ol'
c-rtlves \\/rls ltssocirtte cl u,itlt lrighcr- ( sttbse-
cltrcnt) nrill< y'iclcl r>l-their clanrs ((.ollicr et

ol . 1980 ). 
-l'hrrs hcaI strcss rccltrcccl call- birth

u,'ciglrt uncl ir-rdirectly altered thc danls' post
partrrnr nrilk t'icld,

Sinrilzrr clurtntil-icittion of bloocl {lorv to tl-rc

n)Lrnrmzrry glancl uncl cligcsti'u,e trirct htrve rtr>t

l)ce'n ztssessccl tl-rorolrghlv, lllc>ocl ll<>u' to thc
stotn'.tclt c()nlpltt'trttent.s of' .shcclt wtrs rc-
cltrcccl lry is to 3Ooto clue to hclrt stl'c.ss
( Irr-rglcharclt ancl I Ialcs , 7977 ).

Effect on growth and milk yield.
Niilli f iclcl is l.c>rrncl to ltc ul-fcctccl lr)' tlrer'-

rrral strcss. 
-l'l-rr)lll2rs 

et al ( 198.i ) r-cpr>rtccl 2r

clcc'linc r>l- l)(YrL :ulcl Z,ijtit in n-rilk yicld cllrr-
ir-rg czrrly' trncl ltrtc llrct utior-r ir-r (ie rntzrn
II<;lsteir-r - Irricsiun czrttle u,hen they, \\/crc
srrlrjcc't"ccl tr> 30"(. uncl 500/o Ill I contparccl [o
15"(. ancl 7)olt I{l I. N:"ruheinter - 'fh<tnick c/
al . ( 1988) also rcltortccl 30 ,,i)/u recluction o{'

yiclcl ir-r ezrrll, lactation rrncl 25.991t recllrcti<>r-r

in lute lzrct:.rtion rrncler cc>ntinlloLls heirt strcss

Analysi.s of-tl-re clatu on ntilk procluctir>n ancl

cnvil'onnrentzrl 
",;triablcs 

like antltient tcr-r-r-

pcr-aturc ancl Itrrrniclity, zrt 6 stzttions sprcacl
()\icr India, inclrctrtccl tl-rirt nl2rxirnum tc:r-n-

pcr-:tturc irncl \,2rp()Ltr prcssLlrc consiclcrcd
tcrgcthcr accor-rntccl Ictr 36 uncl l,t pe l' ce nt
ol-the varizrti<tn in nrilking 2rveragcs in
I Ir>stcin Irriesizrrr ancl Je rsey halfltrecls Il'orn
l.eltu rcspcctirrely ('l'hornas ancl Achal-ya,
1981 )

1i'ipatli et al (197 2) olrse rr.,cd tl-rat increasc
in zrnrbient tenrperattrrc zrncl l-trrniclity hzrcl

:rr-r zrclverse ellect ()n gro'*,th in MLtrr2rh ltuf -
Izrlo heifer.s zrncl louncl thtrt an 2rvcrzrge 2ur]-

lricnt tcmpcl'2rture zrbor.,e 33"C retarcled
gro'vrzth in thenr. Rr-rffzrlo calves kept sl-rel-

terecl and sprinklccl w.ith u,ater gained 750/a

n-rore dr-rring sultlnter. 'fhomas et al (1973)
observecl thzrt Murrah Bullalo heifers c()ln-
plctcly shelterecl and water sprinklecl cltrr-
ir-rg sLllnmer zrncl given a concentrate sLlp-
plenrcnt gair-rccl at the- r'zrtc of 487 g/ cl2r),' 2s

2lgzrinst 296 g/clay in contrctls. 'fhiagzrrajan

ltncl '[-ltc>ntus ( 199 1 a ) t>l>.sct-r'r'(i iltlrt i'r'ru'-

irrg crossbl-r'cl c:rlvcs in tltc ()p('n resLrltt'ci

in no retltrcllrti<>rt r>1-grou'tir cvcr-tthotrglr tlrc
ph1'siologicul rcsp()n.sc.s like rc,spirttor-r
t':.ttc, pLllsc rlttc. .skir-i te nrl)crirturt' lrnr I r'('(''
tal tellrpcrutLll-c \\'cl'c slgltil'ic'lrr"rtlV liieltcI I

the cxlx).se cl grr)Lrps

'l'hcsc ctltsctt'ltti()ns ir-rclic'lrl-c tlrltt .\()lr)(' r'c'

licl'rnllv bc a1'1-orclecl Io ur-rirnrrls l>1 l)iu'-
trally' contrc>lIing ir-rc<>nring rzrcIiution'I'lir'.sc
sl-rurdc stt'ttc'tt-lrcs recluce rlrclitrnt hr:lrt lolrti
lry 30-350,1t Sc>t-nc .stttclics ltltt r' .slir >n n n( )

bcne I'it ol- slrrrclcs ('()ulplr rcrl u'itl) no slrrrclc
()ll rnilk ),icltl :ttlcl l'cl)t'(>clttt't ir t' 1lc.l, )t llt-
rrncc ( Ncls()n et rtl. l9(r I. 'l'hiirgrrr-ujrrr-r ;rnrl
'l'ltontus. 199Ib) rtncl grr>u'tlr ('t'liilr,glurrjrrr-r

:.tncl 'l'ltonlt.s 199 l a )

L-incler cxtcr-t.sive s1,stt:r-r'r.s ol' Iivr'.stocti< r'r'rIi n-

2tgcnrcnt sophisticutccl rrr-til-icirrI slrrrclcs lt lav

not be jrrstif iccl c('()n()tnic.rrllv Ilclatri clr'
sittrple sharclc .strtrcturcs 1l'ont loclllv rrr lril-
altlc rlrzttcrials nl2rV I rr' ('()llst nrcte cl 'l'lrt'
{tccling trncl u,lrtcrir-rg 2u'rlrn.qcrricnts shoLrlrl

lte rtncler the sl-rnrclc. Nr> hincll'2ut('('Io r-t:rtLr-

rutl vcntilation shoulcl be ullr>u,ccl (.r)nstnrr'l-

ing tl-re shccl.s ()n 1tr>lcs ()r pilllrrs lcrrr,rnE

tl-re sidcs open is iclc':.r1. I)r'ontoting c()ltvc( -

tir>n ztncl cvap()ratir;c c()()ling is ;r l<cv c()n
siclcr:rtic>n.

Breedi.g for stressf'ul environrnents
has cspcciallv to c'c>nsiclcr- tltt: cristcr)t'r' oI
gcnotl,pe x cnvir-r>nntent ir-rtcrllc'tions.
'[-hcrel.l1, it-t strcssl-r-tI ctlyit'9ntt.tct-tt.s crltl,i-
tation c>l' nrlttcrn2rl heter'<>sis scculs irnl>or'-

tant. e spccially' Ior rturte rnrrl l-cl)roclrrc'tir c
zrbilitics ( /\{ar-rsr >ll- at al . 1 9E3 )

Dil'fcrcntiltl incliviclu:rl rc:.rctior-rs Io thcrrrrrrl
stt'ess through gcr-rerutir-rg ltlrvsicll lrcrrt loss
lr)' pl-rysiological rcuctior-rs rrncl c'iurngc lrl
behaviorrr irncl thrr>rrgl-r rcclrrction in lrrrslrl
enelgy procluctictn rcsrrlts in a clistinct 'l)r'ct-

ch-rctivc aclaptzrl>ilit1,". 'l'his tern-r re{crs tc>

thc ability of'the unirrnls tct nrzrintain their'
nornrzrl bodily f'unctions ir-r rrnlavrxrrrrltlc
conclitions lrncl ll-rc2rns tl-rc arl>.s<tlutc incli-
vidttztl procltrctivct rrncl l-cpl-()cltrctivc per-
forrnancc in zr gir,'crt cnviror-rntcr-rl.

Irlficient ntertrsLlre.s ol' prc>cl uctive-' uclupt ultil-
ity.5hr>trlcl incltrclc c'r>rlrbinccl ir-rcliccs oI rc
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l)r'()clLlcti()n :rrlcl l)r'()clLlcti()n lil<c \\,'c'rrnccl
l.rir>nllr.ss pcr cllrnr lrncl birth intcrnirl 0Ir)rst,
198-i )

I:xperinlents in rnicc ir-rvolving 23 genera-
tir>ns ir-rdicatccl tl'urt pr'oductive acl:rptability
\/lll1,' alltong pe rlr)l'r-nlrncc selcctecl groLlps.
u,herelty uncle r rrnf ln,<>trrablc cnvironrncnts
the hcltr,,ier lincs nlrc clearly at 2t diszrdr,:rn-
trtgc c()nlparecl to linc.s rvith lc>u.cr ltody
rvcight pr>te nt irrl ( NIu j t>r et al . 1983 )

Bccausc of t ltc ur-rtergr>nisnt bc'trrreern aclup-
t irrc zrncl pr'<>clucti<>n pcrf ornrzrncc in strc-ss-

I'rrI e nvirr>nrne nts, sclcr-'tic>n f or urai<>r pl-rysi-
ological rnechurri.sms against rising body
tenrpcrzrtr-rre.s sucth irs recltrction in rnetztbolic
r2rl"e ancl appetitc wotrld be of no zrclv:rnt2rge

in r-r"rc>st prodtrctictn sy.stenrs w,here increasecl
proclr-rctivity i.s clcsired.

In sonrc intensirre systcnls in Israel and tl-re

[-] S. aclclitional e vapor-utivc cooling w2rs

givcn lry sprinkling cows with cool rvater
Ior .short periocls zrnd tl-ren forcc ventilating
u,'itl-r atleast 0.5 ntlsec air llor,v (Wiersrna et
zrl, 1984). -lotal air-conditioning or partial
zrir-conditioning during dzl"ytime increzrsed
rrrilk procluction try 700h ('fhatcher et Al,
197,i). I lorvever, it is not econonlical uncler
r-nost sitr-rations.

Keeping the air brezrtl-red by anirnals belorn,
18"C reducecl l-rezrt stress (Canton et al, 7982).
Keeping the hcad cooled by an ice-pack
:rlso recluced l-reat stress in rn,orking btrllock.s
('fhotnas and Pcarson, 198O. But such rneas-
Lll'es are not very practicable.

(ienetic irnprovclltent Ior ltetter procllrction
in unfavourablc tropical climate is zrnother
w2ty of circLllllve nting the problenr. For tl-rat

deper-rding on prodtrctiv e adaptability rzrther
tl-ran single colnponent traits such as heat
tolerance seelns more appropriate.

As n-right be expected front its effect on heat
dynanrics and bzrsal metabolism, body size
proves to be a critical determinant of pro-
rJrrctive adaptability of aninrals in hot and
stressf ul environlnents.'fherefore, selection
sl-rould strive for optirrlltrr) body sizes 

^p-propriate to thc specific locations (Horst,
1981+).

Appro.lch to inrprr>r.c proclrrc'tivitv in Ilrcr',
rtralll, stressl'trl cnvir()llneltt.s tll'( )Lrglr st'lt,r.-
tion fc>r prctcltrctivc :rcltrl>ttrltililv lrlrs ltott'n-
tial. I Iorl,erver'. in rnrrn\1 tropic':rl r'or-rciitions.
ll-r()re rapicl adrranccr-ncr-rt tr>u';rrcls i ltcl'(';r.sccl

proclucti,r,ity courlcl possiltlr,, ltc l-n:.rclc tltrouslr
utilising e xisting highe r yiclcling rrr-rinlr ls
protecting them fl'ctnt Lltviror-rulcntui,stl-cs,\
througl-r l>etter horrsing. n)lutlr,qcl'r-rcr-rt lrncl

aclcclLlatc nr-rt ritir>n.
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Icccl sttr{J'f'or rr-rycoLoxins likc allatoxin ancl
c>chrzrtoxin slx>ulcl l>e rn:rclc nrand;.rtr>ry since
rvc knc)\1/ n()\\, thut thesc clrn rcsLrlt not onll,
Iin nlortality, ancl r-norbidity br-rt zrlso los.s of-
'pr'<>clrrction rrncl intrnLln()-sLlppression.

cost cl-f'cctive prLrvcnt ir.c n)c('lrrrni-\nl.s
shc>trlcl be ptrt in pl:rcc .sLlppor-tccl lty ir-ilor--
rnrrIior-r Irrrnsn]i.ssior-r Ii>r irnplcrrrcr-rtutior-r r >l'

2I successl'rrl hclrltlt c;u'c .s\/\tc-nr in lir,cstoc-1.,
hezrltl-r curc pr()gr'2ullnlc.s slrorrlcl lre I)l-( )rl(
tivc in c<>nccptirtn ;rncl cxLfclltror-r.
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