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A. 	 RMA~MISS to ?h0/U! 

a eobanin for teI It is recansd that M sestbltsh an sapoWqite 4v2- *in 

of the wrld' fars -2etro resooues at natioal,murvtt adL asnagmaiot 
of refence:eiaala nd nternatio.al leels, with the following term 

(it)To give support andadic, to ezisting activities co rn with breing 
eand c ertic of the world's far ani-I resorcesovams, inagesitn 

an to fin m of provi.dig a framework far oooplaticnd 

(ii) To timlato th establishment of activities witU respect to the coeration 

of fWu an4-o gOUstic reou'V n ooiintieW WheWn o SUh activitie ez Ss 

bet ars raquizvda 

(iii) To stima.I~te the sortab1±sbmut of regional activities ad laboratoris devoted 
ad osu'atio 	 livestock ro­to the l.a&minitatiml, s.luxt± of rogia1 

2 O Ueoee lolm' In, the ratio.-isatinn of breadin ro me, develoment adn 
1 	

each of the comt as of each rogionooswwyation prcgp'ai n 

(4x) 	 To stlwalate the Lavlomet of trainiz, Wramma &t regical level for the 

teoni2ques app'oriate to the onwetironnagmsenutd offag ani marl. 

Suaetic resores. 

(v) To puote res arch n the meoanism of adaptatica and 	disase resistance 

and tolwerane in the gunstio stocks in developing counies." 

of health barrers to the rtanaticial ezohmp of(vi) 	 To faoilitate stuhi 

Swetic iawS
 

an2a INDIUMK are roquaeed -to usngs for +Aheparationand distribution of 
of farm animl getioInternational nesletter ou the ooYatiznanud mnagent 

provide informtian about taiing pogamms,reeaw.o Mw. nevwele shomld 

teohiqu s. acti-ftie and wyela - 7; shou3A coitain a crespaoze , uecion;
 

and shul be a mans of ruacoopration so a worldwide b a.
 

out3. It me agreed that the Y.iO/UMKP pro~ect had brought a peat deal of z 

Infor~stion on livestock populations ad their ouservaticu. Howver~, it was noted 
ptiou ar, ".its prnoect did notthat the infornetiou was v. inumlete ua that in 

inolve two of the ='r livestock countres of the world, naml' ira "and the 

USS, ad bsuvl touched cc a thi:-, nm1 the MAt& Me Conurltation therefore 
reeam Wd that M1 adM UP in collaboation with the cccntries concernead, thanl4 
try to complete this stud7. 

% for the 
genetic mterial - a gene bank. E~ch gons bank4. ?AOi/M!P sIh.2emain. the fesaibii7 of e'tablishinn. or a huoteos 

oanvalt and lougtwu utarage of 
should be decipel, health omisiderstions parmitting, to serve a region ad should be 

of lg-tsru storape of umen, oo.Tte an mbr7os (ad other types of geniutccapabla
usarial where appopriate) of all ta species with which incrae is poem ible., 

7AD/UXEP should iuolvde in thA feasibility ztud7 the training nees for the setablish­
the natue (location, size, etc.)sout, 	mslntanance ad ae of regional goneubazk; 

aM oan-ol (health aM safet7) of stare geneti msterial; an the ciLe=istances 
aMd repl~eoemrelatiun -o tM aeowlee of initial material for -age ad the rlese 

'aoria1.O" .S-Sae m 

~ 	 &!-'icmiewiatei mic-alia=54 *twa 0.01aaila in thisde imclu.es 
=A allan sve"Oie 

http:imclu.es
http:nternatio.al
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3.Ram atis to -F'A 4 UE and Mgat Govrmatu 

5. 	 It in roemunui that PAO/UEF assist in the deyulopeanit of a date, bank for
 
livestock reo es , amber o tries, aMin the coordnaton of tiee at
 
rgianal levels. In this on~tat, it is reeo ed that PAO/MMF shmad.
 
inveti eas
 

(iI) 	 Me demiloreet of tauIari~ised d.nsfiitionst n ienlaturs A data 
collecticin &And collatin aystin; 

(ii) 	 ts yravis± of assista.,. to asting r:€icnal orasisatios, and the 
levelopisant of, and sboquut assistance to, necessary new recnial 
oraniatis in mintaining~ cloo'mtation systns; 

(iii) the develoa ofeta two-stage data, bank uy t e 

(a) 	 In Ltia. ly iuei acn -€tanofloeed. popuMios, population 
structr e arid min- o an yrdnctiT. an idaptiveermtion 

Chuzacter;
 

(b) 	 to be followed. in each counry as part of treeiiug provrn
development by more atasive domtation of prforec. aMd 
adaptive traits and the ewv,.rcnm~tl onitics =deir which 
peffrfrmanc, etc. Iwas asur .I 

6e 	 In view of the importance of adapted broods for agricultural deveoiant in
 
general aMd fo the poatio of the livestockindustries in particularz, it is
 
rec. wde that FI should eouage Mhmbarevav mrnts an/or participating
 
ompznsati s to include in the agrioltraI. dev .amopmirt oras ma co n ent 
fo the d omet andM onservation of local broods. Sch broa delopmt an 
c)sertioashould take acount of econmeo and geneti osiderati n appopriate 
to local CODLtions. ­

7. 	 The imple tation of breeding pogaies at the natial level would be groatly
 
facilitated by the Introduction of rcutine recmding, evalus tio a electio
 
proceduee YAOahold assist Lu the establisbaet of a liited mnber of pilot
 
schemes for seectioniL local populations -Adch pier met tds of livestock
 
i3maoYmt that k. scatefficiet use ad limited resoures a d nastr u se
 

~.Several imprtant 'broeds in the developing world are spread over a number of 
countrie coverinme ormmore regimes* PAO should assist the governments omcernea 
to cooperate in the implaeUrttion of a con progrnmm for the genetic inprovement 
and conezvation of each such breeds 

g. 	lutaratial research projects shou."Id be utizalated with a view to (a) the comparison,
=der diff'erent envrnetal oac±tions, of 'bream fram different countries, and 
(b) the olarification of the genetic nat=9 of ary difference observed and their 
implications for breading program... Z~asse zih be arranged via 11 on the lines 
of the cmrai dairy cattle strain comparisons Lu Poland aMd Balgaria, i' guutabl2 
modificatis of them. Or they migbt be perfomed using the techique of reference 
breods (omtrol lwesda)7. arous of breeds for considernation include prlfi hoop,
tropical beef cattle and buffaloes. 

10. 	 There are several livestock species/brosis which are adapted to very spe -ific
 
onvrmts and iwich, play a umo role in r=al economies (e.,g. the Andan
 
Qnslidae, Old World oumls, the Mainlayan Bovidae, livestock in tstme-infested
 
areas1 "e)e In spite of their Impatinoel too lit-tie in kmawn about these
 
species/breedse It is recomned that international suppor be gi-ren to the
 
gaoar-sotu conernad f=' slckies =n t*hzL- biolcq, g~sctic ;rcf4-& ii., 
 eic 	 imp­

prcoumt and oonne7atica. Special zhicnhou. bis *'i= th-±M cc:-,=- -. 
andanee a well as gentically, unique Specias/br-edz th, za&ve ;ax.tcu.L trzit 
to an ceptiona. doe@e and dowrve pricrit7 treatmet 



-3­

11. 	 Sam 11vwsok bri which plaeiL a si ticant role in the psrt i u the r l 
eoamise of developo c trieml which nve adaptd to specific wwrmiu, 

nonow.iLu o Aimppeari (e.. smaeel ating sheep, hewy drsugbt hasoe, 
breoel at largedak ). It is reci that International scu nt be 
givwe to the gav ments ocno-nsd, far thefr o ~au-n3, and whe not so far 
&VI13,abl, f r their inty. 

12. 	 fte Cmsu.tat±i vz'ga inll govwmments to Skve full oculderation to w~m Mndmeans 
o oans-viu& iable Populatims of wil animi species, inoludng avian, xhich are 
te ucectos cc ose relatives f domstic species and rneco a that PAO0 and 
MW spmr their props'a i n .1zppt of thes establishuwnt and improved innaguet 
of nxt±mal pak an resee. 
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In the 19308 001 40m the scimntif. basis for the gnetio se.lection anoafls wma 

wrke out In institutions in Zwops an the United States of hAwicao The application of 
these f±~.in- in practical mni=Ll breiu ipr'oemant wrouaees has made possible an 
UW!,caoatei rate of increas. in the proination of .12k, mast 2n fibre par -m4il As a 
reialt a few hig P-erfmnce bead& ve aesa v which are gradually displacing the local 
breads In tesersae rogimso Tee ohm#"e hav been paticularI evident in the inMusri&­
liat countries. V'r7 lit*klet if any, investt has been mad for laW vavint of the local 
or indigenous bres As a result mum developing cornties are increasing1y cancernsi 
abowt their livestock romcrae especia117 after large introductions of hierh-yisd.ng reas 
from thm temprate sese which often cause a iecine in the nber of local estoc types. 
The 	 latt'er have, tauh natural aod mp-mie seleotiai, developed oharatristics which iks 
them woll adapted to the aften harsh mxvramwtal conditionsunder which livestock will have 
to continue 'to live and product in these areas ( ioc.ic dro'uhta, high tempeature and 
hamiity, coarse feel., disease, paasitee, etco. It is, tharofore, important that this 
valuable genetic metial be maintained and lmpoved as the basis of national livestock 
beeitng p-ramases and poliois. andMmans ust, be fouMd b7 which rapid genetic 
prooe am be ade, through intansiva selection and/or the introduction of breading matarial, 
Without jec diun the possibilities for gentic adsaptati 'to the 'ecent or mfeeeen 
fixtue oiond.t:icus areatw"attent:io to the miga rt of animl genetic resouraes Is needed 
as is evidewt tra the fact that many wll-4momnzaional bres have declined seriausly in 
umbers av~ the past few descades. 

1ALO has a ).oc taMln~g interest In the Utilization aM czservation Of animl genetic 
resources azi ha arrnged, an pert of its RUgulAw ?ograma, a mube of meetings and stdi.es 
'tbr%4h which governmnts have be advised suitable breeding ad dev loemnt policies. 
nlowLt its Field frapauie, 7L0 has sasisted. my seber cooen is in the evaluation of 
these liavsock resouros and their i,,Wowsent through cncztoe brting zouams 

animals and microbes) wasGenetic reewooocsrvation in Smarsal %'ep plants, forests, 
considerqA of Such ixportance that it me highigbtel at the United hltions Cancerence on 
the mn Mari -vimt held in Stookbo~l in 1972 and a nbw of recmeatios an twhies 
ad 	actin to be uMna-takan to mfaefar the world' uestio reewoes vee madeo. 

As a results of this Omfc-nce, the United htirwz Savrmt Fropeeme (MM) ma 
joint surrejoe-Sablished e", .iaee 1974, PAD antM have bean Involved in a =mber of 

and 	 studis on gnetic reseoe At the sam time Int'vot In the conservation of anisial 
ganstio rsare has been IncrawinG pe ticular in the scientific coomityt but also 
at govwn polio mkig levels. Work related to the conserti* aud ma.'unat of 
nimel genetic rose -oes is now carried cut in un o ticas, both b7 governmental wpnai­

institis This involves broead velopmeantsatios and b7 private w M,-gmm a 
of sapted breeds which requires spacial brawling Vogrfms 'to0 support local Agricultural 
a 1eavour aove the qus.2te of life*and 	to 

the time bas nov c to review the welth of informtii n ch has been caolencta. 
cc the jubje.t fung the last deende in y d.Zffwt places of the world and to eee 
allmvtogies and action rogannis fi tho fat so Accordingly Ma5 i UM organised this 
Cnalation on hniml Genetic Raeorcs Conserve;ticu andL nsa~gment with the following 
objoctives s 

le 	 To discuss and ,zmlyss the =rant state of the wrld' w farm animal genetic 
roscuoes with a view to ;roposing mesthods and aion for inpraysi =agsat 
of this bioloCicaLl ?eoOl to minimize gonatio losses* 

2o 	 To &iscuss reasons for tUs decliae in genetic variability, including the decrease 
in the ==bar of specific, rh-ains and bread~s of farm aniaso 

http:hierh-yisd.ng
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3. 	 To rvfyew internstiona1, z'.gwam and natina activities on the managwai and 
ouuum-ati of mniml gentio re,6mmas 

4. 	 To reame natimal ad Itumwtati action and oocrdinatio required in the 
fied~ of farm animl genetic resoas coiuerat±i 

Me. 	Cmmuutat±i nashol at PAC lemi4qwtero, Rome, d~ing 2 - 6 June 1980. 

fre Hoen Newtm Tm-nw of Autralit was maniaoua]l elected Chairm and 
Dr,. GiiUuuo Joenit of Argentina Vioin-Cha±Tman 
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IM S3ZQ I - OPE'3@7N 

Ralph We Fillips? Deputy Director-Gma'aPLO.1/te nauura Adress was given t7 Dre of 
70 Dre hi.1lip. pointed out tkat,9althou4h arguments &AI the oat-Inning use of 

livstock have been advanced, the agumnt f ortheir retntion re even strngear. Ih of 
the warld's sturame is &-asing li tram which aay feed suitable for aenama am be 

~vstdfrequently by the anivals themJves. With rising living standads, moe of the 
war3'ld powsultion ix d--4zg mnima]. prot , part of its diet. 

Btwen -'h tim of d tioas't of livostook tbousada of years ago and the demlop­
mot of madwn techaique of anim.l breeding this oeutt~, BZy geetiC chanP toCk Pace 
in the animls but &t a much ulovu rste than those which have occumred since. Rapid goetic 

i3Wveh'tin recent yeaws has led to grestly increased output, particularly in the developed 
tea e zonow bwt t the epile of ls of genetic vusbAility troug discard of breeds 
and ooenrationa ind/viuaA Wilhin a e. 

In the envr-omoork&1l lsas-favored aras, genetic iuprovmeint rovrames have received 
less attention until recently and increased. poaeuc - in the psait bn frequently been sought 
b7 inparting ganetic mterial fro other a-eas. It is encoaaging to see a revarsal of this 
treM an to witness the omeance of rgnizatio s for the oervation of disapping breeds. 

One of the tasks of such orgnizations .s to anitor the local breed papuialstn strucusoe 
by 'oolleting data = their numbar, distribution, main characteristis an produotvity. The 
newt step is to emsr that they are fairly evaluate& undr ocaitios wh re they are to be 
used and tbna to save at lasat the profitable breds. The work involved is vcrld- 'de in scope, 
am PAO has bean deeply involved in the subject for mcm time Its interest coatinues. 

Me Kdqrate Addrese uas given by ke Swainatban, Deputy Chairmn of the Indian Plming 
Laeo k. Su tan took I ia as an cnple and treascd the impotance af the 

livwetwk sect r as imn gral rt of Iediin life, tbr its role in increaing income 
and prvutng pintul euplaymnd, not only directly b t. tbaough ano ~lay &ollritie uch 
as feed mafotar and fabrcation of equipente. The econmically weakr sections of the 
pcpulation prefer to supplimnt their Incomne tlzroug livestock activitioe He hi*J1htsd. 
the e of suitable plant ecoloff In marial pasiug areas to eanmse their onitnued 
.ve. 1Jl-cowived faing systems bs en a L husa en eksvaluable an-tribiettinz 

to achieving hige an awe stable imoems. Pfrduation sy as which ominne different plant 
and asnzl species an the recy li g of mumi give new levels of on en,weates -tio 
officienoy. 

India has a wide range of env renmts an in those ay breeds an types of livestock 
have iveloped, which have onisiderable adaptatian to local climtic caitions, as well as 
to the trusees of feed ostaints and epose to &iseas. Efforts to improve producti­
vit7 have inoluded the introdction of zcctic breds and this oculd lead to the ultimate die-. 
appearance of ae local breeds.. lo syevmttc attept has been m. in the past to halt this 
tren but efforts ae new being ame thbr the estblishzA t of the SHtinal Beau of 
Animal Gentic Recuoese 

The broad aim of this Bureu are: 

(i) To identi.t evaluate an catal.ogue hards or flocks valuable for caservatic. 

(ii) To formulate criteria for identifying gaentical7 uperior animals. 

(iii) To docnt this inforeati,, using a epatar ",m. 

2../tT e Bh±liG'X4is ;r! an =i o thI r-s . .he G D.-. aU 



7­

(iv) 	 To IOOM an &OSn A-te nfW mti pthu. , in Move,. 

(I) To -4tuin liaiscu with siia instituions elsewhere. 

(YO) 	 To renM~e flnainial assistance wke nbede f o the maintaance of
 
cmmrve, flocks.,
 

(vii) To cu~it- the whole Pro am of.fntLnmance. 

of the wlde rnge of liveutocl- foucd in Tadia,Dr. Swar n o to des be mrn 
-gid oneclvded by stressing that sciartific effort m2st be supported by social and politioal 

consciousnes and Laticn. He quated the maintenancs of onserved plant seed rtock tbrough 

the siegs of Laninr an an ezaple of such consciou nee. 

He nded by ruggsting a te..e-te±ed orgnxsatimall framework to help natioal 

gawwnmets/arganization to clavelor their ami framework for c1Asfication, caevatio 
and utila4 im of anial genetic resourcee, to rmote regi al gee banks, and to orgnize 

for sesh major animal species an zternatioal Warking ('oup -to support and st=la-te sciwti­

fic and suatainei consevation work. 
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M". 33101 2 - WZ AIEDY DON0M 

cOasMVArrii OF AMMA L EI C RESCUCS 

The Session was r ' .duced by Moo's account of the joint PAO/U3EP work since 1974. 
This has been published in th, following zreprtuat 

(i.) 	 A Pilot Stu7 en Caumsvatim of Animal Geetic Ree cee which pve 
an acct of the dcline in the ienouo cattle breeds of the 
]sitaeranseo z'ego and a brief su~re of the t-reaensi breeds of all 
speciee elsoWhe.e 

(ii) Dezlining reeds of Meiteranean Shoep by kocare and Fqder. 

(iii) PAO C sultat-m Mdito'ranam Cattle and Sheep in Coeebreeding. 

(iv) Mrypnotoleant ivestck of Wet and C n al Africa. 

(v) 	PALO]NEP Consultation an Animal Genetic esouzceoe in Latin Amica. 

(vi) olific Tropical Sheep. 

(vi.) Sheep eeds of Afhanistan, Iran and Torksy by Yalgin. 

(viii) PAO Cosultation on ar7 Cattle Berding in the Biid 'opioo. 

Refeence was also made to a draft Inventoy of Special Herds which lists cns r tion 
herds, feral populatins and dmestic animal in soce, 

Trail' paper gsvs full details of the joint FAO/ILA/UNW study on trypsnotolerant 
cattle of West and Central Africa which showed that, in 'terms of productivity per 100 kg 
of dan's "bodyweig t, tryanatolerant cattle were almost as good as other breeds in tsetse­
ftee areas of Africa. The wok of ILCL also includes an analysis of the perf-mance of 
various graee of Sahial creaon to Eropean cattles. 

Te wok of the Society for the dancmemnt of Reeding Researches in Axs and Oceania 
(SAM&Q) in this field =a described by Barker* This orgnizati forz4 &cmittee of 
scientists in the regin to zrviw and oallatoe inf sion on indiguenus breeads a List 
gape which shoald be filled. He present the conolusions md roeacsm ations of a Worshop 
beld in Japan in 1979 which drew up a set of fo fo documenting the various speciae. Te 
report of this Workshop has been publish d. Refereneo was also made to the work of APMCA 
which rocessed data available on goats in the FAC Region for Asia and tWhe Pacific through 
a confqeoe spcnsorad in Irdia in 1979. 

eswork of the Rare reeds Sm-vival frost in the United Kingdc, was described by
 
Alerson. Tis is a volntary orgnization which works with 44 of the 52 breads ientified
 
as rare. In BlgariA, by contrst, it ix the Government which give. financial support for
 
the coservation of 16 aheep breeds, 3 cattle breeiq, 1 buffalo bea and 4 goat breeds
 
(Alaz:ev). Mat sin-ved the major breos In India and described the functions of the
 
U.tinal Beau of &Umsa GonGtic Resooroes which is being set up. In rancoe, 80 breeds
 
a-- threatened with extinctio and the policy in to try and maintain zclei in their natual
 
envircamant with the help of a Gav, nisnt subsidy (Devillard). 

Reports were zeented b7 27 country 4elgat'e Lod by the Inter-Af:-ican BuLau on Animal 
Resouroes (IBAR) on genetic resooes and -their ocnse mvatin It is clear that mch has 'Deen 
done to documenT populations and, in rme oase, tae cnsorve thsao The reports ranged between 
'two e=rsese. Tarky has had few imports of exatic breeds and little loge of indigenous 
wa-.rial. "ile at other the scale 3mpu.- has lort no.u17 igouthe and of &U its id. 


breads b i a =a-'g-~n their ru= n a& acrtes of ~~afz.rmc.
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Mre ws guimi ommons of opan U* tha o is aneed to oS 've usefuli 

n ig n5 gs p e However, firn irity -uft be given to he aiug more aeiwat dara 
oneid±Cn l±vwtock, pa ticula " o the n erfmawn, e in the wvirozmuats to which they 

boeuuc performanceare. best multe. (an at i fstim is based mostly da&tewhile data 
of brods. Effort.s houldare =l7 sailable fro a few c tie and on a liumited mber 

be direatei to obtaining infw tico farn all avilable breeds baeed n institutional fruu, 
sag to the btet possible fr fieldiata. 

2wo was diWforeno of aopinim as to what should. be conawyedo ShouldA all, available 
gwa plai be oaser . or =4 that which is potetially useful, or only the rare braeds 

strains? a the2 Ih e is claw need to upecif rit'tris, for the c nermation of brodl 
i.ncluding charatwistics that ought to be prosuervsi# This could -then lead to a classifica­
tion of livestock on thi t ais of characters to be preerv r'ather than the basis of 
breeds. The delegatee fro leveloping ocantrieu considered that it would be difficult to 
fian oe)cons lion of al1 livestock types ad that danic breeinug propa e for useful 
breads a tth. best foa,of conservatione 

again 

again in late Lincussms, a saw of which av*e boan orytallied in the recaid ation 
Fen the rpot aan work donsea questions arose, onme of which eaowzed anl 

lo In dou mntiug breeds, what oharatewistics are being recorded? Can recodng 
techniques be standardized? ShonU4 a working party be established to bring about 
itwidardization? 

2. %Oat forther steps can be taken to docmsat breeds for which infomamtion in not yet 
available? 

3. fat fors of ollation in being used for recorded data? Is any help (financial or 
technical) needed in wtablishiug compterisation to aid iisenination ard/or upiating of 
information? 

4. Qm regional. ooilaboration be etablished for utilizing goncty-pen of anima widely 
used in mne or more reonms? This would be valuable in a number of cases of which =wples 
are for the bufftlo (Scuthesat Asia and the Indian ubcotinnt) for Z4-= cattle t7pes 
(Africa,j Asia, latin A~mrica) ad for hill-t7pe or lii altitude specis of livestock in the 
higher altitzies of Suope 
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V. SESSIO 3 - NTE FbUF ITAI.EG AD=tA2 

aEMMC VARIBIr 

Van Sort d.ivided the adaptive responses of ruminants into tw m stzatsgies: 
rasing, whioh involves ecr-ac-ion of the maziumz available enrg at the oost of foo intake; 

an browing# which involves selective feedii for dietary quealit at the cot of eating time 
Bod miss and Srwsto-intestinal oapacity set limits fo gasers, while mouth pots, learning 
ability, ality and/or gsstro-Intestial adaptation are determinants for browsers. S 
rmiants mus be very selective to ovrome the disadvantage of small sise (i.e. a smaller 
digestive tact size relative to body size) and the rabbit-sized di-dik in probabl y at the 
limit of size for a ruminant. 

Oiin spoke on the need f o differnt genetic tp fo &iffent iroaents and 

gave masples from cattle ai sheep in the No and Niddle East. 

Th future in .wtzinely difficult to redict.* Thrfra, Bomn advocate&~ flw~ibility 
in beedng progrsis and the maintensco of as mny different genotypes an possible. It 
is pobbly also safe to advocate election for ipovement in efficiency of roducti n, fo 
twinning in cattle, for incIesed appetite in mart species an. for ability to cOp4 with variad 
and law-quality dietse 

The need to select fo disease resistance and. .. onmental adaptation (Randel) gave 
rise to discussion n the relatioshp between roduotivity on the on ari an resistance 
to hig temperate aM diseasoe an the athe, 

It is impossible to gmneralize about the para tive biological o economic efficiency 
of intensive and extensive livestock poduction sysms. Different beeds are needad for 
each system an perforance per lifetime must be the basis of emating breeds uai breading. 
Local breeds should be selected fcr increased proinctivitye In addition they form a reserve 
whose traits my be useful elsewhere in the future and they are a valuable resource for 
creating haeuosis (Orturigt). 

There was general cosensus about the need fcr mintaining genetic voriabilit7, 

Stress was frequently laili on the importance of charsataristios such as adaptation
 
(to Clmte, aMd to management systems) and disease resistance In this ocanection, the
 
point was e strIong that wzotio gonstic material should be introdced with caution aMi
 
should be base& on thoroug evluation, taking into acocunt fitme protion on itionso
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VI OPV11. ,S€:N 4 - CAUSES AiD Ar 

MZaLZMO VRZAU~nlZ!! 

Two ppers (Deaton and X_4) dealt ;±merAily with causes of declning geetic variabi­
lity, WAntWO (&aend. and. Taid with mexeuit of variability. 

Deaton and King dealt rospectively with loss of variability through selection between 
broeids (not nessarily directed by ocoamic evausbition), and with lose through selection 
within broas. Howeve', it important that their pr :tatims importantis to note ,' cnfouxi an 
isse facing this cansta-ion, ie. the need to distinguish problms of consrvation and. 
-tiliation of rseure in developing coutries and in developed oomatries, The present 
rtatus and hence future utilization are differnt in these two situations. 

In considering the disappearance of local beods, Dewan made asecific reference to 
cattle in Cntral and. Soth Amer'i bt his discussion and conclusions cumdbtoedl:y apply to 
aU species in the developing ec'in e, Particular attention ms drawn to confusi an to 
what contitutes a brood poptilation and to the lack of data., is*. the primary problems of 
identificat±on and docuanmtation. 

Low of loc. or native breeds occurs through breed replacement (rms±l:7a by 
impurted or exatic bros or by dilution through crassbreeiing (generally indiscriminate 
rather than plamed. These losses in bath cases g-srally occur for reasons urelated to 
prcuctivit7, again emphasizing lack of data and the need for comparative evaluation in 
aviatue s whee the livcwtock will be used. 

Give docuentation and evaluation, the need for infcrmtion flow to tbh farmers ws 
empuasised - to allow rational decisions an breed use based on lifetime pmc.etivity in the 
apprWiate euvircumuit. 

In discussing the offsot of selection in single-pupose breeds, King addresed. the 
quetion of whathar present selection proagrne ;rejudioe opportunities for future change. 

Theortical expectaticnal uuppxted. by ccparimental evidence from laboratory popula­
tiona indicate that genetic variation in the character under selection will decrease an a 
direct result of the selection compounded, by an inbreeding effect with more intensive 
selection leading to a awe rapid increase in inbreeding. In addition, total genetic 
variation will decrease at a rate dependent an the effective size of the selected population, 
i.e. a direct inbreding effect., 

Thus, genetic variation available at any time in a selecaei populatin will doepem cn 
that in the initial fam atio. population (possible battlneck eofrcs ),. effective population 
size of the selected population azn the selection intensity. 

It was stated that dnartrsti of additive genetic variation is not sufficient; 
what is necessary is additive variation that is amenable to selection and will lead to 
respoanse. ilo this may be true for saw livestock populations in developed coumtries 
(e.g. pao.ltr), it my not be so relevant for populations in the developing cauntries that 
hava not yet been subjected to intensive selecticn far prouctivity. 

Futher points raised in the discussion a'mpasized that quantitative genetic theory 
am the effects of selection an add-ive gnatic iatins ?lfers 
only -o tha. vria:zi 'th. i azx;resesd i.n -he .ounr.ax.±ca Po,a-tic. ie_!ance .rta labcra­
-tary s*ieo'.irn e~peizenla, ;:izaril with Droec~aila, have s"-cwn that =uc-' of the variaii= 
ix nselected populations is not ecnesse but is muppressed Iy developnenal regulation. 
Mis variation, together with additional variatim released by recombinaticn, may become 
ava.labla as selection ;roceeds. Mhus it is likely that oreas "rc= selacticn =7A cnt:nue 

lcna h=an f--, _a..~ynfrnaII=.for=a -. ZPecta Measrs. 1he 
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selectionN 1bcraty s Klection ezperimilts have shown limits to
Nevrtheles, 

further utilization of thliswith genetic variations reming for thr =-s~t.2it MA 
propose mq be ae by uelections frau cmasses ajmg suc

veriatian - i.e. fUrther 
smises the dangers of concenating selection efforts on a 

poplations. 'Mis thus 
the developed ccuntries.

single Coustic bese s eeumplifiae by ponlt-7 and 4U7 cattle in 

In reviewing the origins of livestock b-eeds and propse fra selectim in theme. 

boeds, asan pri rilr in the developed cotrise,, ing sugest that there has probabl7 

nat yet been sipifio t Ios of genetic variabilit, with the poesibl oeption of egg­

producing poultry. 

--'Amtica bas bean paid toHowevr, in many of these brooding proras", insufl. oieit 
to chxngs in the goentic variationchas in c suctars not uder selection andpossible 


uncerlying those tziaits.
 

the real gontic effects of breed loss or of withil-popUlAtionIn order to assess 

suitable measures of gosetic variation must be available.
selection, 

was given by Beari. 1emeAn azteusive review of qu&litative variants in livestock 
in the red blood,cell ambrene), markers in the white

variants include blood goupe (arksers 
enm variants in the blood ?1eso,

cell membrane (histo-comatibilit7 loci), protein aMi 
white blood oells (ainl eanzyme)within red blood calls aM markers withinma-r-ke 


the freqenoies of these variants in ag" population, the degreeFrom information am 
as the aversge het rozygosity per locus (). Fo a

of genetito variabilit7 can be e-timated 
and asuing that these loci represent & ra-o=

large nuber of loci investigated (BaY> 30), 
H can be taken as an estimatesample of the strutural loci in the whole gnomae, 
M=s *2m be used in comparisonsof ovort.1l goamto variaibility in that Rcpu-L~ticne 

variati n in dliffe t breeds or populations. For most livestockof the magnitude of Cnetio 
stdied to date an othe measnes of within-populationpopations, onlv few loci have been 

of adittive genetic variation for qwuti­vnriability also should be used mh as estimates 
will provide coparable (lata on different populations provi4d.i thetative traits* Thbeme 

ner the same environmenta.estimates are made on thee populations at the same time and 
of loot) and additive geneticonditions. I $.zticu.1azly when estimated from a mall number 

variabilityvariance estimtes ma give different results den omparing the magnitude of 

in diLffwmet popilations so that 'oth should be used. 

Interting data su~ggesting hi ch levels of genetic variation in Nigerian MnEat 
breeds were presented.African Zeb tha in Xwrpn and other African 

of measurment of variability within a population,TaMad *addes:.the same question 


and that of i versity or differences among populations. The latter can be estimated f rm
 

althomh thoee mW lead to apparsztI7 incorrect estimates of

geetic distance massea aM, 

measue, does prcvide an
divergence time, the ma.itude in absolute -nit of the distance 


estimate of genetic di arantiation between populations. Again, gMetic distance estimates
 

depnd on imawledgo of gone frequencies at e=zme aMd other kerk (qualitativ) loCi, and
 

like 21 should be based on a large number of loo. 

Othter msures of genetic differences sa mns populations, inloling canonial and morpho­

metrio malyses using phsnat7pic &&+ta on quantitative traits, were referred to in the 
poplations, these &ifferet ueasur,discussion. Am for e smiation of variability ,thin 

as ocpleamentary, i.e. not neoessarly7o# betwein-poplati differonces shoul be ocivAered 
thing. Mrefore, caution is necessary in determining whether or not two

measring the saw 

or mcoe populations art genticall7 differuil.o
 

lso wa*e

Mthods of omaeing small pop"ulicat with -4-i- increase in inbreeding 

by Yaas, referrng to a oompul simulation tdye In discussion, the delegate
discus ed 

ar "eptswith total populations
from *ra=ne refrred to work aesonred breeis of cattle 


of 200-300 but. =2.y 10-20 aLia. B~' =gnizsatica of the popultion izto fiili.e, ?
 
has ec

of si.-e and acmrs-a eco-~ol of r-~rcticm, tho rm-te of inc=eAj 
ow. 'De imceased by7 spec"!~.held at about 1 parcent par generation. Gerat ica in'ta-val 

http:ovort.1l
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breeding mathW.u, the most effective being Use selection of replacement breading stock 
from the oWde"s possible paretu pe goimrati. 

traits (blood groups, enzymes, *tao) as aids to selectionFinally, the use of qualitative 
to be an aure that is comingfor eoon .O owa.ctes wasisussed b7 sandz. 'Thi appears 

m the hun MA complex and specificsort into oncidueatim, stiulisted largely by findings 
omples in livestock (e.g. the poroine stress syndrome in pigs). It =7 be m*t imortant 

in cmctio0 with specific 4isease rssistance and fertility cosmpoets* 

In onolusin it should be empbasiseL that in o si r"ing the lass of variability, it 

is impotant to distinguish lass of breeds fro lose of mwiabt2.it7 within breeds. Thke forum 
is much uw- siga±ficant en 'the global scale, and the vithin-popua~tica picture in quite an­

cause of this breed lose but E i carsbredingcauragng. Croesbreeding is a major 
useful breeding polioys The irocedi to be codped in indiscriminate crossing,can be a 

without comprimax of the crown with existing breeds and without ans=ng that -the arigial 
breed an be mast effetively maintained. if it proves sfuperico. 
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V=. SSI2N 5 - HOW TO MMIW TIC VARIaILITY 

ingam menticned the intensive husbaniry ai sophis'ticated techniques of evaluation 
ar. of data anal7sis which have mae possible the rapid genetic imrovement of livestock popm­
latimn5 in the developed prts of the world. In conrtrast, livestock improvement progrmes 
now being undertaken in developing oountries are faced with two limitations, those imposed 
by the natal and mansimantal enviromt those due to he daficiencies in the supporting 

areinfrastrwrtu. Jiodels for selectimi and orcsukm*IdInC programs wwe ,esswatd which 

applicable in thee od!iions. It was emphasised tit any crossbreeding strat also re­
quires &mindigens selection oper-tion, In the absence of infrastructurme, such a selection 

poga can be ased on intensive recording and selectio in a cantral herd or flock cm.­
by simple 3rocedues ftro the generalb:ned with reruit:ment of superior individuals scrmened 

POPlatiie 

Polge deeribed the present state of knowledge n the preuerratia of gametes anzd embryo. 

7he .permtosoa, of most livestock species can be ruuoessfully stored in liq.id nitrogen 
varitimn between species in the ease of freesing and of thawing.(-1960C) but there is a great 

in not necessarily a good guide to poten-However, the revival of sp rm matilit7 a ter thawing 
tial fwrtilizing capacity. 

gost, pigs aidEmbryo transplantation has been applied succeseflly Lu cattle, sheep, 
many eggs can be obtained from one females Long-term proe-tiachorses. By superavulatimn 

of mbryos in liquid nitrogen has been achieved in cattle, sheep and goats. Cattle ambryos 

are collected and frozen at the blastocyst stage (7 dvTs after oulatxxt). Unfertilised 

oocytes can now be collected and transferred to recipient animals. ie possibility thus 
exists of freezing a storing oocTteU (instead of mbryos) which Wn7 then be fertilized 

after thawing. Such axperiernts have so far bew carried out mly in laboratory animal. 

Deep-frozen storage of g ates and embryos is a practical possibility and should 
protect aginst genetic drift* The main hazard is exposre to nat.ul radiatim but e­

would not be -nectad during aperiments with mouse eabryoe suggest that genetic damage 
period of at least 200 years. So far spermtoscs and embryos have ben kept frozen for 

mali= of only 30 yers and 7 years respectively. 

In attempting to ertablinh cooperstia between countries to maintain related breeds, 
first &ifficulty is one of deflnition. In my cases, heJoendet p, e out that the 

son breeds occu in different countries unsr diverse names. Coavwsely, of cowee, the 

ame name =7 be usemd for markedly difffenrt breeds. Te first step In cooperation between 
mvluating poplations.ocant~ies should be tba establishment of a sftandardised sfywtem of 

If the eni2om tal ociticus are also standardised, it should be possible to establish 

the degree of similarity of populations in different comutries. The praiuctim system 

should also be cwfully described befare introducing new genetic material. If such an 

3et Prsent Worth, a breed imprvement prop 

ezclunge is decided m-, cae should be taken that there in not a parallel exchange of 
diseeses. 

Hic=an rotta ed to the question of breeding progranme for i±digaou. broeds. 

quoted sImulation results frem Mawi which showed that in ter, of an overall indsz 
e for the local YlawLi Dibu was more 

He 
termed 

profit-
Charolais.able, in tet of beef peductimn, than upgrading or rotational crossig with the 

question rained in Sesion 3f, namselyResults f~rom batralia gave a partial answer to a 
the gwnetic relationship between pnductimn and adaptability. Cattle selected for rate of 

gain der rang. criticns in Qaeenslamd showed a higher level of adaptation to eviron­

metal stress than a random-bred conrol populatiort n r the same cenditions. The adapta­

tion was chibited as greater disease and parasite resistance, greater water evaporation 

ability a ! mortality.lower 

varicus --cesbrsedingHic an also clizcuze the relative sdtntaxv of 
po~s *_ed_4' Stock.u~cr!.Atf~Ls1mees arA the "a Cf 37%andza± %oes-Ing 
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whe ack of infra-He ieoewL the use of 'testing atatinu (fo p-farnce testin) 
precludes field rcaxdng. Ese testing (field recording) in difficult but notsucture 

among n=s± p 	 -;,lt.iscathan among sedentar7 breedersilaposible. It is mre dLifficult 

but tho adthe of possessinglaire herds floc.,k.
namesabt satae 	 or 

He does not favour the use of institutional herds or flocks for & selection proramme 

ues.s such oprations use breeding methocds which allw close coopera'tion with the farmers 

or pactica. livestock breeding operstions. 

mating progame which requires tu-ther wtudy,?uwner raised a question relating to 
inracti. between 	 enviamt and the amout of heteroeis displayse.namely the possible 

If the hterotio effect is largr in harsh eaviruzments, then heterosima will need to be 

wtimted when oampa±Un fl and their first with exortics; otherwiseidiginc breeds 	 crosses 
about 'the ul-timte value of the cos.* Hickman irdicateda false ocinclusion could be dawn 

be used to zeseure the geneticthat the relative maitude of heterosis between breads can 

disftance between breeds for particular enaviiumenstU. 

Svral iereting points on methods of conservation were raised in the dismussicn, for 

inst WOO £ 

pools wheein everal1. 	 Should genes be conserv in the form of breeds or in ee 

The latter method is clearly cheaper but it las the fleibilit7breeds could be marged? 

which Bcm bad called for. Ywtheraore if there are historically documented and geneti­

cally distinct breeds then they should be maintained for the make of their gene combinations.
 

2* Should genetic vamribilit y be conserved in special breed conservation herds or in 

ordinary c seroial operations? The former methcd migit be satisfac.tory as a source ofthe 
breeders for genes giving resistance to opecific diseases,apecial genes, as used by plan 


bt few such genes have bean idestified amcng animals. The commercial population can be
 

larger so lose of variation by inbreeding is les likely but loas of variation by oelection
 

case for both tny 	 of conservation.is inevitable. There appears to be a 

Some of the discussion on methods of conservation was recapitulated by Devillard as
 

follows 2
 

Methods of coservtion - advantages and disadvantaeSS 

Y4thod 	 AvnxesDisgdven'tgM@e 

1 Gene pool (ombination of + Psible with small - Iak of flexibili-7 
repro-- (especially with large6,-umal brees) 	 animls (ihort 

duative cycle) 	 animals) 

+ Yeed fewer resources - Special far=s needed 

thbAn 3 
2. Breeds in oieroia hards) + lMUsti an can go on. - Crganiza-tion of breeders 
3. B'eeds in special herds + Breed in visible 	 reqvIred 

- Highe coom than 4 cr 5 
- 3 risks lons of 

adapta~tion 

Very low cost, rapid - Cn2. half genotype+ 
method preventing g=e los 

4. 7rosen semen 

5.0Yrosen mbrye* 	 Ccimpratively low acost - )thod not ;:roved f or 
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VIEI. SMSICN 6 - MANAMT OF AHAL GTIC RESORCES 

Fro= -na -. paz presend tco the Sesesio the following points merged. Iauvergme 
indicated that o= ;euent umerstanding of the history of domestioatiou and of the migation 

of animal populatios since doestication does not give us any clear guidance o the relatio­
ship bezween herds in the world today. Certinly ur dunderstanding in inadqute to make 
judgments abou which populations to consere and which to allow to disappears Be askad that 
an in, ntory of world bred res.orces be prepared at frequent intervals (2-3 years) in order 
-that we know what animal genetic resources are available* 

Crawfcrd streused the need to reach some understanding of the world's a2try genetic 
resources ant how they should be classified. He indicated that the words duck, goo@e and 
quail are used in each case to cover two or sometimes mre species which in at loat oa­
r-using and probably highly deleterious to the coservation of these species. He outlined 
the history of poultry breed and population ces~ervatio in Canada and concluded that oorr­
servatio., has to oe the responsibility of a public agency end cannot be left to comercial 
breeding organizatimns and hobbyists. He thougt that this oonclusica might be equally 
applicable in other countries. An interesting and relevant detail concerns the dwarfing 
grme n ban-tam. This is a gene which had been left to hobby stocks for mani years and 
which had recently become of interest to comarrcial breeders who are trying to preduce 
smaller chi±cans which require less food. Here is an example of a gene nce considered 
undesirabo1 in "improvid" populations which is now beccuing dezirrle. Mis stresses the 
need for conservaticn of genetic rescurcero without regard to coitempomry ocimertjal needs. 

Novoa portrayed, with excellent illustrations, the use for animal production of several 
s.uecies of considerable .ocal significance in South America, namely, llama, alpac, vicuna, 
gainea-pig and capibara. It was quite clear from his presentation that an understanding of 
the biology of these species is inadequate for the design of iroved management production 
systems. ovoa also made it clear that the transfer of management and husen-dr techniques 
:rcm far= anizals in the developed world to specioe of importance in Soutb America may produce 
isappoint.ng, oven disastrous results. 

In describing our knowlaidg of the numbers, biolog and significance of 'it other 
ftinor species" in the Old World, Mason made t obvious that several species, iniluding the 

denkey, the camel, the yak and the reindeer, are by no means of minor Bignificanoe. He 
appealed for greater efforts to conserve the wIld elephant, which, to judge from the markai 
variation in the cnmis eatimtes, is pobably in considerable danger of extincticn. Mahen 
alho appealed for the production -f a major text on the donkey which is numrically more 
important than the horse in developing countrieo. It was clea that obtaining information 
cn -the species considered by Mason often proves vag7 diffi-ult. In particular he referred 
to China and the U.S.S.R.; these countries are very important livestock areas and for all 
species there, including the yak and the camel, we have very l.ttle understanding of the 
animal genetia reaourcies, their improvement and onseeration. Mason also referred to the 
poesibility of domerticating the new species mentioned particularly the eland and the cryz 
in Af!rica and deer in Scotland, New Zealand and Australia. 

"he final paper in the Session gv a full review of FAO activities on animal genetic 
resources, conservation and manegemt at the internationa level. 

In opening the discussion, Suniaresan emphasized the conflict between improvement in 
roiuc-.icn and ocnservaticn, In India, it is e'ti iated that milk production will have to 

rise by 10 parcent per year to the end of the century if he present level of milk con­
sum-r.tion -a to be maintaIned by an increasing populaticn. This implies, amcngst other 
.=-s, a ccnsiderable increase in the per1farance of dai-y cattle. Sunda-ean thou ht 
-bat iiffilalt decisions are having to be taken, of which he had personal experience, in 
reaching an cpropriat& balance between the need to improe livestock, paricularly in the 
developing countries, and the need to conAerve animal genetic resources. He thought that 
:hee is some is;ger that camservaio=.- y be prsued to an exent that pos -t-6.7for- any 
-ewiland ien ener.t -,aa.-s.t c=pietely .rizi.- iiscuwsicr. Is aiMcat s-reas-e4. fr, 

http:isappoint.ng
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in preY±oUs suai-ns, S tm also ssks& w we are owving so many beods and vaiatin, 
vwhthu there is am, oonfliot betwe inweveenxt for prodction and improvement for adapta­
tim, wd whewh we bad a olew" iweesio of & we wish to conserve mtial for future use* 

King produced the foll6iing outline for the conflict, which he thimnk is real, 

between imp'oveint and oiervaticne 

IVolv 
=19-

pTeUf-
1 

ZLo~jAes 
a.minst: 

inurance Xethods Eoralation 
size 

Tota.l oasvatic All pOpilations 1howc and unknown 1. Freezing SM11 sie 

or all distinct hazards 2. CcnTrol may suffice 
poaplatims populations 

with no 
selection 

Conservation with only Populatins Lose of adapzation Live erima4', Large enough to 

ganeti inpovuslMt that ares to& with welection carry out 
&) istinact disease useful improve­
b show evidence climate ment programme 

of adaptatien nutritiona l 
o) reasonable deficiencies 

ospects for 
a production 
system 

In discussing this outlinQ King thought that the second wC,1.* h.e t- ':e 
adopted for reasons of pragmatism. He was supportad in this .ria b - -' '.wr 
cfindig delegates from anya an Nigeria who thought that the nr' of the.einz .,is 

developing world would make it essential for them to adopt the ecc'-n d oC.o.,. r".,-r 
speakers however thought the cos" of the first option is often cveresneta-ei a.'d t at 

tatrS4 of genetio material, as outlined by Polge, would be possible even in -eic)--.g 

oomtriee, In conclusion, it is perhaps worth noting tha it may be Dosiblm to 'cak 
both options. 

In relatin to the identification of characters to be ccr._.r, .n. : 
thought that it was robabl7 mere important to ensure the mnrvi'm! of end ' -- sti­
cated specie@ like the bansteng and mithun than to conserve any single cal.e -r.. Cltn.r 

uttle berods, no doubt, contain a high poportion of the Senes of any breed. in ,'bnn-n, 
but the betcmVg and mithun are geetically unique and tarnd alone. 
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Dr. urner began by giving, a general summsr7 of the papers which had been presented 
ad.of the discussion on them. She was pleased to be reminded in the reports of country 
delegates that there has been a great awakening of consciousness and that so much has been 
done -to document populations and, in some oases, to conserve them. She ocyrtinued: 

"It is worth emphasizing that discussions here have made it clear that ther- is now 
a widespread realization that the vlue of indicgnun 'reeds shculd be examined before 
embarking on progrmes of Jnimh1aJnate crossing with exotic imports, and that the value 
of 'the crosses should be mcnitored. 

Perhaps I should mention here that may Australian animal-breeders have been concerned 
at the indiscriminate crossing which occurred whn frozen cattle semen was first permitted 
to enter our country. Some belated evaluations have been begun, but not before a great 
deal of crossing bad taken plaoe. 

Australia is now building a quarantine station which will ventuizall permit the entry 
of many typea of livestock, and a working party is in operatioa, dra .. g up guidelines for 
the evaluation of such impsrts and their crosses. 

Australia has no indigenous livestock irseds, but has developed many new strains of 
Yarino sheep and of cattle and poultry. We do riot so far have -to fear eed loss from two 
of the major sources frequently mentioned - crossing, and indiscrimienat slaughter of 
breeding stock." 

She concluded by referring +,o "the conflict" &as follows: 

"Althug many speakers have stressed throughout that there is a conflict between the 
concept of conflr'€eg breeds cr populations as they are now, and the need for improved ;ro­
duetivt.ty, the antagenism seems to me an artificial one, There is no doubt thrAt it would be 
impossible to conserve all existing breeds, and equally no doubt that improved productivity 
is naeed. Dr. ing drew up the pros and cons of what seem to be opposing viewpointmo But 
surely the solution lies in a comh nation of the two. Keep some breeds while maintaini­
a progrmme of improvement; store others, either as animals or frozen parts, as a futurv 
inurance. 

And it is impossible to stress too often the point which bas been frequdntly raIsed 
by participants from developing countries - let there be no more indiscriminate crossing 
with exotic breeds. Crossing may raise production and the crosahred may be viable, but 
the exotic, or its crosees, should be evaluated against the indigenouz rees, the 
environment in which the offsr7.n -must run, befare swamping the indigencus crees. Com­
parisca an an ez-perinent station is not enough if conditions there are likely to be better 
than, say, in the villages where the livestock are usually =aintained. '-"here may be liffl­
cIutes about commriscns -irAEr- village ccnditions but i do not believe fcr one moment -hat 
I. is beyond the competence of our colleagues to solve them. And i- has been an inspiration 
to hear -the strongly voiced opinions of these colleagues that their own livestock are worth 
more consideration than they have had in the past. 

?oz the question, what characters to conserve?, there can be no general answer, 
partly because we do no( yet have sufficient documentation, Iartly because the answer will 
be different In lifferent situ&a ions. But tnere is general cons.ansus -hxoductivity 

asures are n= enzugn; characters like ada.taticn and disease ress.si-.nce =ast also be 
ccnsidered. By all means, let us try to devise methods of measur-.ng or assesng 'these 
characteristics - but let me make cne point, which may be a comfort to those who pointed 
cut that developing countries do not have the faoilitise for complex measurements. Most 
producion measures are not d±Ifficult to make. And an animal uhich has above averagw pro-

I =. 3harsh ment _ust be aLdi;aed, as well as tf -hee has beer.env1 iisease-.esista-. 

http:measur-.ng
http:duetivt.ty
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On msthod and teohniques of onservation there have been difference of opinion, 

some favouring the ocservation of whole populations, others gene pools. Bit asin a 

solution to this apparent iaeinent was offered in discussaon - there is room for both* 

If breeds populati s are Lstitnotq, oasuerv then; if a breed or population is widepresd, 

with only local minor variations, then a gone pool may be the answer. As to the different 

"part." which might be frozen, m owm opinion is that the embryo might be most useful. 

I would like to look into the future and mention one kind of conservation which has 

only been touched an very briefly by, I think, Dr. Polge. Our colleagues working in mlecular 

bioo will eventually solve the problem of isolating, perhaps single genes, perhaps blocks 
it will acme. We have me evidenceof genes. This step may be a long way off, but I think 

in Anstralia that the rolt-icacy of our hi.hly fecund Marino group may be the result of a 

ninglo gene, while, if I understood him correctly, my oolleague Dr. Lahlou has evidence that 

the long breaiing seqson of the DYman in Mrocco in also under single gene control. If in­

dividual genes lika this could be stored, our horizons would be wide indeed. 

We will be pensing soon to a consideration of the recommendatioms which have come 

frm the rapprteuurs and from the flor. Bfare that, let me conclude by emphasizing once 

more two points which seem of out ,rd.ing impartnnceo 

First, there is the question of knowing more about cur livestock - !dsnvtification,
 

documentation and evaluation - and of the need for some uniformity in cur recording. ilen 

I read that a flock of sheep has a certain lambing percentage, let me not scratch mV head 
this means lambs born per 10X ewes put with the ram, per 100 ewes whichwondering whether 

conceived, or per 100 ewes wbich lambed.
 

Mre have been cowments about the cli'ficulties of reccrding i. developing coim-r2es. 

But when I tried to put together AuaTaln records for the SAIAO ,orkshop ls-9 year, I 

was staggered by the gape and lI&k of uniformity n our own records. Sheep were not too bad ­

mch effort has been devoted to them - cut for o-ther species I had a difficult taek. 

Second, there is the questicn of evaluation before discar-i-ng. I have menti ed it 

before, but streas it again - take care nort to replace or swamp a breed before making ouwe 

yoa will be better -ff with the change,. We cannot oconserve evew'ything, neither can we 

staud still. But we can try to be sure of what we are doing at every step." 
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AmuaRL Am SS 

ME TIICAIf, Ca RVATIal AND EmcrIiM 

USE OFALUAZE AIML G IC RESOURCES 

by 

Dr. Ralph W. Phillipa 
Deputy Direc or-General
 

Food and Agicu.lture Organization 

I im pleased to bid you welcome here, on behalf of the Director-General. It is
 
indeed heartening to see such a distinguished group of animal geneticists assembled to
 
consider the problems of identification, conservation and effective management of animal
 
genetic resources. This is a matter critical to man's fxture, yet it his had little
 
reoogition and lictle real attention.
 

In fact there are thoue who might argue that it needs little attention, and that ­
in due season - we, as animal geneticists, will be an endangered specie. - since there
 
will be no room for animals on this planet, and conseqently no need for scientists who
 
are oncerned with their improvement
 

I do not wish to delve deeply into this argument, but.let me cite four reasons why
 
I believe there will be need for animals, and animal geneticists, not only at the turn of
 
this oentury, but at the turnings of many centuries hereafter.
 

Nuch of the world's surface is grazin land, from which it is practioable to harvest
 
a orop only through the use of livestock.
 

In the most denely populated area - the developing countriee, - it is estimated 
that tha ag'iamltural population will number er two billion by the turn of this century, 
aM that within that population the agricultural laboar fare will nmber 823 million. 
Tesoe people will live and work mostly on very small fares, where the chief source of power 
will be bullocks and other draft animals. 

haetever the farming systems followed, mach of the produce of the wrld's fazle, whether 
they be in the developed o the develoj4ng ooutftes, will oontinue to be roud ap and by­
products which ouly livestock can transform in to products suitable for h'an consumption. 

Given the eonomio level that people in the developed outries hope to aintain, and 
to which those in the developing countries aspire, a demand for livestock products seeas 
certain to Pe-ist. 

So, as the demands placed on this planet for food supplies for a rapidly growing 
populitv. . increase, and also when the hvman rue learns to contain its own urge to expend 

d stabilises st smae level - as it must - it is essential that am have at his disposal 
both the plant and the animal genetic resources with which to work to "et his needs. 

As animal geneioista, I fear we must admit that this is an area in which the plant 
geneticists ae well ihead. This is true in pert because plant materials are easier and 
oheeoper to mana. Also, the t hr ats to plant me tet material became urerally evident 

earlier, 'ofexae of the r.id &pread of inprevvd tyos 4nto "atr3s of O-ri-iz. In Uddition, 
t1he f4...n May. crop of pl= ;*tiCir.3 Orrgd ~ a --mueretion ch4a of the pior. t 
generation of animal geneticists. Soc we hxve 4.o :"m to c--,ch up. 
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Our Major species of fam aImals we, for the most part, donimrticted between 
mad eleven thousand years 3P (before the present), and cattle, sheep, goats md hoop were 
dometicated mostly between eight and tan tbosand years B. 

Dmwtug the log peztod betvemeoeeomionat and the tim when the science of genetics 
was developed and begam to bea'plied in anima broodd2t, many genetic angies took place. 
Overall, thoe changes wv probably such greatez than the changes that have been achieved 
since man begen to apply his nowladge of ganetic. Ths rate of change was much mlower, 
but there is evidence thct so rather igl speialized animal evolved during that long 
pro-genetio peir.od. Natural alrotion rat&--. uniEIoved conditions md the ma-vival of the 
fittest over a long period of time wee no doubt reeponsible fc' the genctic supqririt7 in re­
sistance to disease ani harsh climtto ocditionn. It was padsible for daptation to 
natural onviunental conditions to be maintained while smn wa making his selection for 
milk yieldp, wool poduction or other traits. 

Wur knowledge of animal genetics evolved during a period when rapid ;rogress was 
being made in smany fields of soientifio endeavour. Thus, as genetics begn to be applied, 
particularly in the developed oo.mntrios of the temperate sonee, man other isgi'ovents in 
agsiault we" taking place. The rate of genotio ch ge achieved was high, and high 
lavels of specialisation wee achiuved in z y broeds. The overall objectie was to achieve 
not only a high output, in a high input situation (in terms of feed, unen mnt, health cari, 
stoo t) but also to achieve increavea in efficiency through more faviuri-aole input autput 
ratio.. Production of milk, meat, eggs and wool was raised to Lelz that could not have 
boen imaiginad at the beginning of this century. Naintenunie requirtimento absorbed a rnller 
portion of feed intake, so lees land was needed pr' unit of produ,. Ilthough the overhead 
costs per high-prodlucin animal tended to be high, the overheoa coat per unit of ontput 
generally declined. 

The. rapid genetic improvements have not been achieved without eying a price. ?or 
oxauple, improved breeds ure ropidl7 displacing local breeds throughout Europe. A study by 
Lauvergne (1975) showed that only 30 out of 115 local brods were holding ihel.ir own. At 
the m time, owing to intseueve selection for . few production taits, the gmeneio base 
of the surviving briedo is becouing restricted. Thus, genetic variation both with±iz and 
between breeds-, is declimLni. The important character of adsptbilit7 to the natural 
en unat is being lost, boet by dizapeasnce of locally adapted breeds and by further 
selocting the specialized broeeds undr favourable oonditione of feeding, manemnt and 
cliale i uding proteation against climatic conditions .hrough better bousing, etc.). 
Unfortzmately, the need for good breeding stock suitable for less sophistiocaad environments 
is, to a large extent, Ining inred. 

Ocaversely, it can be argued that the evidnce for loss of var abilil.y in saeleatd 
brMods is, in fact, scanty, and that new variat±ions say have been eaxcsed by intense selection 
for high levels of production. mTourrwtlyt, tha faortica of now breeds, far example those 
formed by croesing tmeate and tropical broods for use in weraer partions of the temperate 
Zmes, mW maintain the vrall genetic variability within the specie., although that 
variability is threatened by the dizappaarance of athar breeds. 

In the aenuvirmslly les.-favured. rortimis of our globe, in particular the tropics 
and the mrginal land areas with low rsinfall or high elevationms, pograme for goentic 
impuowont of animla have received substantis.Uy less att r tion than in the generally 
favourable production arms of the teeperste scmas. An often ued approach to the achieve­

ixt of highe levels of prduction in these ar"e has been the impartation of high-yieling 
'breeing material fro tiiperato regions. tch a breeding policy can be suoceesul where 
the climate is not too mevere, feed supply is adequate, and a level of msnagiseat ability 
is available equal to the needs of the sensitive, high-prduolng aniLsal involv'i. 

http:substantis.Uy
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fers are also W te I xte arema .e oarefuly-magel t-a stock, for 

aipl,, highly specialized dairy caws, my produce aw than locl stook, although owing to 

lack of adaptation much stock y be slower to repWoduce and have shorter Ut. spens. Tder 
out rYwtamtic erosuingsuch ooitina, a now bred from a crosbred zanto carrying 

t, muchbetee a temperate and an indigenos breed., will nrmlly be the most econoi. 

approcaches depo on the availability7 of am indiganaus breed having adequate qulities. 

lirs are other vast armes in the tropics, and in rgimal semi-ad ad hig altittLe 

regioms, whu.r only vel-vdapted. Jdigaenus breeds, eo"bre ds 'that hay evolved, er 
onjisrable oditldxi, on surmvive and reaT-ode. Tose arems ars primarily the ham of 
shoe-p, got, attle rained. for beef, omels, and in um higi-.lt" -aearms, the yak, 
alpeca, 1asm s vicuna. (lealy, stock in needed in much a nesthat is highly adapted to 

tho prorwiling conitictis, and is productive. At ts to use izported stock from the 
temperate so" as usually net with failuwe. So, instd of mking fu'ther attempts to 
transplant na-edapted. breads, it vuA unka mre oene to trasplant the twkecology of 
bred iiro aoVeet. (We oamunt help bat er how much progress might have bew made in 
gonetio iiarovenamt in these a neasif, over the last half-enta or mo, efforts ha been 
-;P edi oomurable to those In the t mper te zanen, 

3 the developed, couties, most of the curent attention ootinus -o be oa the 
further improvement of a few specialized reads, or on the une of these breads for arao­
breeding osame al.lthough effor s are being ma.e to introduce and use lesuer-,:nov,, now 

zan to o n of brods that are being displace by the specialized breeds.breods, nserve wts 

In developing oountries - an I waticned a mant ago - where much lose attenticn has 
been given to the develoment of specialised breeis, and here in may oses propz'aen for 
improvemat of local tTpes have been ovwshAowed by prorames built around the use of often 
uMadapted izmoted stock, 'there is urgent need to aw"y the situation and to build mors 
cocstruotive approaches to breediS, iucl ding ensuring that valuable local "ape are not 
diluted cc lost. Uafartunat2.y, broeding work in mon developing ooxmtries in hampered by a 
shcrtage of amaim gsetioists, and by the lack of adequate runisatial frameworkm nd 

financial reoaucese 

It is nest ancouraging to witness the recent enow of orgonisations f=' theo 
a number of It, #uloped countries, and of .wrgnisatianuoo .servatc±uof disappearing breds in 

for tke stvly of mni Contic resourcez in some developing countries and rogions. You will 
be Lis umsing thee org.nisations ud Part 3II of Item 4 of your Lgooda. 

Mbe of the firt ta-m of such natiomal and regioznal r uisatious in to document the 
looal brod . votories arts needed of their nuberu, d.Itribution, Nin chwmateristics 

notand p "aiutivityo A secd step is to onsue that such unique Senetic nterials do 
disappear before their true value is knam. the work being undertaken by the Socis*7 f or -the 
Alvanoement of Breeding Ressarches in Asia and Oeania (SAHAO), could well ba a model for 
other stch censervation Orgmnisatirn to emulate. 

The work involved is esemntially world-wide in scope, and will InvOlve action i-n 

mszq ooutries if the problem in to be ooped with aftectivelY. is the Pri35Z7 intOrn-ationll 
in a Pesition to Provida "a'rtanceorgounizsation in the field of food and aiculOZ, ?AO is in alo imand remoOure. It 

to its Member Comtries, within the limits of its pr gr'.m 
an set outa unique position to play aL00ordinaxting role. Aog YAOS various fUnctionS1, 

the mattars y'ou will be considaringt
in its constitution, five we' Particularly pertinent to 

i)To 0ollect, analyse, interpret and dinseminate informaticu relating to 

nutri-tiow, food and agriculture; 

(:i) To pzomote scientific and teczmological r'8oech; 

and the spread of public knowledge
(i ii) To improve education, 4ainistrstion 


or extension;
 

http:higi-.lt


- 23 ­

(iv) To conserve natural resources; and 

(v) To furnish such technical assistance Ad govermntu may request; 

all of these, of course, within the contezt of food and agriculture. 

FAO has already carried out activities relatine to animal genetic resources under all 
thee. cxtesories, and the Organisstion's involvement in this work dates back to 1946. 
Perhaps it would be useful for m- of you if I recount just a few bits of the history of 
that involvement. Here I will also inject a few personal no-te, sinc there has been a 
certain linka" between my own and FAO's interest in the problem. 

My own interest in th6 subject dates back just half a century, because it was in 
June 1930 that, as a graduate student, I begen studying the adverse effects of hot umumr 
temperatures on fertilit7 in the ramo In fact, my Dootor's thesis carried the rather 
unusual title, "he Thermo-Reulatory F.imc'tion and Mechanism of the Scrotum", In those 
days, when only a handful of Doctor'u degrees was awarded at each com encement, it was 
customary at the University of Missouri for the title of each Doctor's thesis to be printed 
in the commencement prograse. The title of mine no doubt caused quite a few eyebrows to 
be aisd.d Be that as it may, from this physiological base, my interests spreasd - over the 
next twelve years or so - into research on a number of the genetic and physiological aspects 
of adaptability to the environmente.
 

During those yearu,I spent fourteen nonths in China and India, while on loan from the 
U.4. Department of Agiculture to the Department of Stat., serving as Adviser on Animal 
Broeding, to -the Government. of China and India. It wan during that period, in 1943, that 
President Booeevelt oouvened a Conference on Food and Agriaculture, at Hot Springs, Virginia, 
which set up an Interim Comimsion, and led to the formal establishment of PAO at the Firrt 
Session of the FAO Cnference, in uebec, in October 1945. Lato in 1943, a friand in the 
American Embassy in Chu.gicng showod me the report of the Bot Springs Conference, and it 
was this chance happening that first sparkad my interest in FAO. 

The work in Chine and India also further sparked my interest in the problems in 
animal breeding in relation to the enviroent so, back in Belt ville, I prepared a 
mamuacript on Broeding Livestock Adayted to 'Unfawouruble RIvironmea-t. FAO, which was only 
beginnig -to *olv. a prograims of work, expressed a desire to publish it, and it eventually 
appeared as FAO's Agricultural Study No* 1. 

Shortly after the quebec Conference, Divisions were established in FAQ to deal with 
Eco omica, Nutrition, Fisheries and Forestry. Howev, the then Director-General, Sir John 
Orr (later Lord Boyd Or) wa so preoc=pied with his ideas for a World Food Board that he 
had not gtten round to setting up an A icultural Division. Governments were getting 

rgassur them that antiea was being takaM, Sir John oouvenidrestive about this sad, to 
a meeting of a Standing Advisory Committee on Agriculture, in Copenhaqen, just in advance 
of the Second Session of the FAO Conference. That was inthe late sm r of 1946, and I 
was invite to sere on the Committee* One of my contributions to its work was the drafting 
of a recommendation - which the Committee adopted - that PA0 should undertake work on the 
cataloguing of animal genetic stocks. 

It was during that meting that I was invited to join the ?AO staff. So, on 2 December 
1946, I left the research laboratory an. began my first stint in PAO as Chief of the then 
Animal Production Branch, which later becam the Animal Production and Health Division. 
But 1 also had a second assigraent, that of creating the Agriculture Division, of which the 
Branch was to be a pez-t. That Division, of which I later became Deputy Director, eventually 
evolved - with some modifications - into the present Agriculture Department. O that cold 
December morning in 1946 the acricultural staff of FAQ consisted of a scientist,Ielf,soil 
and two secretaries. 

Since those early beginnings, quite a few constructive steps have been taken relating 
t.o 	 the identification, conservation and mana4ement of animal genetic resources. I will 
en-ion only thxee series of ac.ivitles, as exz=pleG. 
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The first of these is a series of publications which has inoluded, among others: 

- Zebut Cattle of Tndia and Pakistan (Joshi and Phillips, 1953) 

- Tn9ws and Breods of African Cattle, (Joahi, McLaughlin and Phillips, 1957) 

- European Breeds of Cattle. Volume and I1, (French, Johunsson, Joshi
 
adMcLauhlin, 1966)
 

- Shet Br ds of the U.diterraem, (Mason, 1967) 

- The usbenlM end Health of the Domestic Buffalo, (Edited by Cockrill, 1974) 

Such books not only constituted a solid contribution to the cataloguing of antimal genetic
 

stocks; they also served to focus oonsiderable attention on the problems of conserving
 

and effectively ui such stocks.
 

The second was a series of consultations on animal genetic resources. The first, in 

1966, undertook an overall examintion of the problem. The three subsequent consultations 

dealt, respectivly, with cattle (in 1968), with pigs (in 1970), and with poultry (in 1973). 
I had the honour of chairing those consultations, which, although the participants were 
present in their personal capacities, were precursors to the present meeting. 

The third is a project which got under way early in 1975, with financing and other 

support from tfMP. The activities carried out under that pro ject have Included reports on 
breeds in Afghanistan, Iran anddeclining broeds of Mediterranean sheep and on sheep 

Africa and of prolificTurkey, surveys of trypmotolerz-t livestock in West and Central 

tropical sheep, expert oonjultations on animal genetic resources in Latin America and on
 

dairy cattle broeding in the humid tropics, an inventory of special conservation herds, 
and this Consultation, whiah is the final activity in the project. We are grateful to UREP 
for iis foresight and concern with these problems, and for its support, including a large 

share of the financing of thu present Consultation. We are also e'ateful to the Inter­

national Livestock Centre for Africa (ILCA) for its cooperation in the survey of 
trypanotolerant livestock that I just mentioned. 

You will hear of other activities which have ben or are being carried out under our 

aegalar and ?ield Progransies, as the Consultation progresses. 

At this point I might have injected some idea as to how FAO's cooperation with its 
Member Countries, and with the various national and regional organisations that are 
developing proglammee relating to animal genetic resoures, might be strengthened. However, 
these are matters which may, more logically, azii in the course of your discussions. 

Because' of my personal interest in the subject, I am also tempted to comment further 
on a number of the .teachnical matters included in your Agenda. But I shall leave that to 
you who are now much closer to the science of animal breeding. I will only mention that 

you may wish to consider if the approaches to bred improvement needed under harsh conditions 
are dLfferent from those that have proved successful under favourable climatic conditions 
and sophisticated agrioultural and economic environments. Also, you should keep in mind the 
need under such oonitions, for innovative and less expensive methods of measuring 

wasperformance. There might also be merit in re-etuiying the methods whereby progres 
achieved prior to tha days of modern gonetics, sophisticated recording systems and 
electronic oomputers. 

Let me inect a final personal note. When I left the research laboratory 'te in 
1946, ' mads yself a promige that, when I lost contact with my rhoeen subject-matter field, 
I would retire. 

I have managed to maintain that oon-tact althouzh at times the oonnecting thread has 
worn quits .hLn. But. my presence hare todz.y is evidence t.- it h=.n't vet broken. 3 

am named lacd io hve . = yo-ur :-,d vo W you a.30c. 
guuccsspul oz1iOu 
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(also representing ALPA) 
Director Xacional Asis-tente 

Agropecuaria (IlMA)
Rivadivia 1439 
1033 !Uenos Aires 

AUS+t alia  	 H*.ol. -ner 

P.O. B= 1b4 
North Ryde 2113 N3W 

de Investigaci~n 



Bolivia 	 J. Garrortt 
Representants Permanen't Alterno ante i. PAO 
Thbajada do la. Reptublica do Bolivia 
Via Panama 92 
00190 Rome 
Italy 

BotswaA.D. MVkobo
 
bHis±try of Agriculture
 
P.O. Bo 0033
Gaborone 

Brazi 	 A. Teixeira Primo
 
Yaticnal Centre for Genetic Resources
 
EMA.P--C AR N
 

70.000 Brasilia, D.P. 

____E.E. Swierstra
 
Head, Animal Science
 
Research Station
 
Lethbridge, Alberta 

J. Hodges 
Department of Animal Science 
University of Bit ian Columbia 
Vancoruver, B.C. V6T VW3 

Chil._e 	 Jo Mora Brugere
 
Representaci m Permanents antp la PAO
 
Via dci Santa Prisca 15
 
00153 Rome
 
Italy 

Colombia 	 E. Ceballos Bieno
 
Directr, Divisi~n Ciencias Animales
 
Instituto Colombiano Agopecuario
 
Asartado A&'so 79b4 

E271pt . Madkouw 
Assistant Director 
Animal Prouction Research Institute 
Miniatr of Agiculture 
Cairo 

El Salvador 	 J..M.D. Garcia
 
Repreent ante Fermanent a Alterno
 

ante la FAO 
Embajada de E1 Salvador 
?iazzale delle Belle Ari.11 
00196 Rome 
Italy 
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Ethiopia 

Finland 


.rance 


Qen . Federal 
Reyublic f 

olatemala 

B. Kabee
 
Department Codinator for Livestock 

and Pasture Research 
Institute of Agricltural Research 
P.Oo B=o 2003 
Addi. Ababa
 

G.oAnto2atos 
P.O. 	 B= 1249 
d s Ababa 

B. Tilahin 
Al1r*ate Permanent Representative to PAO 
Zbassy of the Provisimal Military Gwvwawment 

of Socialist Ethiopia 
Via Nicolb Tartaglia 11 
00197 REme 
Italy 

L aijala. 
Deartment of Animal Breeding 
University of Helsinki 
Vikki 
00710 Belsinki 71 

J. ougler 
Maitre de Confirences I l'Institut 

National Agr omiqua 

Dpartement doe Scienoes animales 
16 rue Clade Nrnard 
75231 Paris Cedzex 05 

J. Asso 
ntitut National de Recheches Aro0ques 

Virolegie 
W'ismo 78850 

B. 	 1hse 
6esizisterium fr , IaZndwirtschat 

und Paran
 

5300 Bn 1 

D. Simon 
In titut fUr Tierzuchb 
Universit of B= 
5300 B= 1 

und Tie tterung 

Go Stoinacker 

Portfach 5180 
D-6236 Eachbcrn 

P. Dobadilla 
Dirsctor Nnetral 
Servicios Pecusaios 
Finea Nation.l Aurora, 
msteusala City 

Zoa 13 
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k-b&bao onto I.&?AO 
Ea~jwaa drs !a Rmpdblica, do Honduas 
Via Tv.io 11 
00141 Rcm 
Italy
 

Univerity of Veterinary Science 
Lardler JeWS U2 
1078 B7Apewt 

Indonesia 	 L. Daz'yai.
Drector 
Yature Coservatic and Wildlife Ymungeuent 
Jl. Juarda 9
Bogor
 

qA. 	 As koui Ismail Abuz d
 
Permanent Represuentative to FAO
 
Via 4.l1e Pmte di Fwno 5
 
00153 Rome 
ItAlY 

Ireland 	 E.P. Cunningham (alao repreenting EAAP) 
Agicultural Inutitute 
Duninae Research Centre 
Castlegmock 
Co. Dublin 

Italy 	 Go Ropai
OR Provtto ftnalizzato "Riscre Genetiche 

Universit6 di Milano 
Istituto cli Zootemica 
FacoltA di Veterinaria 
20133 Milan 

To. hgli~± 
CM R:oget' , Finalizzato "Risorse Genetiche 

Anmali" 
UniversitA di Milano 
Istituto di Zootecnica 
FacoltA di Vetainar.a 
20133 Milan 

1. Cicogia 
Zstituo di Zootecnica 
FacoltA di A1aria 
Via Coloi 2 
20133 Milan
 

M. "Farrari 
M.inistero degli Affari Esteri 
Diartimsento della Coo.erazicie e Srvil-uppo 
Rome 



Ily(conitinued) 

Jordan 

KD.E. 

People's Democratic 
Revublic of Korea 

I. ?Iftzi
 
Is vtinto Zootecnia
 
ftooltl A-aia,
 

Vial. delle Scianze
 
9012d Palermo 

& Mo1oli
 
Ansociazioe italiana Allevatexi
 
Via. G. Tomazetti 9
 
00161 Rome 

As Salerno
 
CNR Chromosomal Polymorphism Unit
 
Ca%Ura di Zoognoctica
 
acolt di AgrariaUniveritA di Nepoli
 

bOO55 P'tici 

F. Valfr
CNR 
Facollt di Madicina Veterinaria 
UniversitA di Perugia 
Via S. Costanzo 4 
06100 Prug a 

ToYTamada 
Head, Deparment of Animal Breeding and Genetics 
Natianal Institute of Animal Industry 
Tzukuba Science City
 
owaki 305
 

A. DuAqf i 
Head, Animal Production Division 
Ministry of Agriculture
Amman 

Mbogo 
Assistant Director of Veerinary Services 
Veterim'.ry Research laboratory
P.O.F.,abet€e 

G. Oudia 
Senior Livestock Development Officer 
Ministry of Livestock Development 
P.O. Bo 257 
Naivasha 

Kim The Ryeng 
Deputy Permanent Repreeentative to FAO 
-=bsy of the People's Democratic 

Republic of Kwea 
Via L±Lbano 2b 
00144 Rome 
Italy 
0 .'ong Sung 

Embassy of the People's Democra-ic 
Republic of Krea 

Via Libano 21 
CO11. Rcme 
ItaI -. 

http:Veterim'.ry
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Lib~a 	 XJ. L~ttihaz±
 
Drecto', Sheep Project
 
S.~rutWy of Apica.tturs
 
MlfniswtT" of Agricul ret1
 
Tripoli 

A. Attia Raali 

Animal Production 
Nimn'iftr of Agriculture 
Tripoli 

.xocco 	 A. Lahloa-aaui 
Profeseuz ce Repoiucticn Animals 
D&6p ement (e Repructica 
Iustit t Agrena ique et Vtdrinafre Rasan II 
Aaw 
Rabat 

Ntherlnds 	 L.P. Arc-Az 
Reeearch Inutit re for Animal Hxabandr7 
Zeist 

Dfrectuw, Programe Rectmtitut±io du 
Choetal est Carnre do M l iplcation 

Niamey 

Nicarnas 	 B. Aguilaa Gimez 
la FAOResentanta Permanente Alterno ante 

bajada de l.a Repdblica do Nicaragi 
/cInwttiuto Italo Latincamericane 

Plazza Guglielmo Mrconi 1 
00144 Rom 
Italyr 

Nigeria, 	 L.O. Nge 
Senior Lecturer
 
Deprtm nt of Animl Science 
Universit7 of rbadan 
Ibadan 

Sak& 2=1 

Nationl Animal Productic- Reeeach Institute 
R.LoB. 1096 
zaria, 

O. Olutaoan 

Senior Ranch Technical Officer 
Federal Livestock Department 
Federal inistr of Apicultnre 
P.x.3. 5676 
Ibedan 

N~iiay 	 N. K013rtad 
Department of Pooltr7 and Par Animal Science 
Agricultural University of Nrwjv 
1432 Aae-M.E 
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Wan N.ZU1. 

- Mini r 7 of Aricult re and Fisheries 
Nuncat 

Pakistan AS. Ak.tar 
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Hinirttry of Po&-. and Agriulture.
Islamabad 
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Reroentant Porui onnoeAltnao ont. la 710 
Mini& Permannote do Pna ante 1L FA10 
Via Isouzo 29 
0019b Rme 
Italy 

Department of Anim.. Science 
University of the Philippines at Los Baou 
College, Laguna 

BoA. Parker 
Professu, Anial Breeiing
 
University of the Philippines at Los Bano 
College of Agriculture
 
College, LAMuna 

P__tu l Me Sobral
 
Dfrec;ao Garal doe Servigoe Veterinario 
Departamento de Defeoa do Patrim6&io Gentico 
Rua Victor Cord 4-30 
Liabcn 

Jo Martins 

Alternate Permanent Representative to PAO 
Enbasy of the Portuguese Republic 
Via Giacinta Pezzana 9 
00197 Rome
 
Italy
 

RC. Nsab"rageza 
Directseu do la Productio Animale 
inistire de l'Agricultnre et de l'Elevage 
B.P. 621
 
Kigali 

Sain J. Miranda de Iarra
 
Representan-te Permanence ane la YAO
 
moa ada de Epana
 

Via 3.Monte 3rianzo 56
 
001t56 Rome
 

le.* Crozco 
Jefe, Departamento de Gentiea Animal 

Ape.rvado Ccrrece No. . 
Madrid 
I. Zarazaga 
urCnversity of Za.aagOza 
-k-cUyht of VeS .&_yScience 
Za.ragoza 
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).Un±stZ7 of Agiculture 
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5-53200 Skara 

me W.lhoe~m 
Sweish Univogrsi'y of Agicultural Scieces 
7507 Uppsala 

grtrapcmf Ratazxad±2.ok N&aPrnaket 
Dewtm of Livestock Develoment 

FVathai Road 
hnigok 4 

Dffzg(fues 
Head, Animal Genetics Depetment
 
Faculty of Agic ature
 
University of Ankaza
 
Ankara
 

J*- Turt 
Director
 
Cawwwoa~lth -Tteau of Animal Brieding
 

and Genetics
 
Kings 3itldings 

West Wns Road 
Blinbug M9 3JQ 

A. Cheese 
Staffordshire Ccwr.y MUse
 

Shigborcugh ST 17 0
 

J*.. ulxthop
 
USA/AP Veterinary Reresentative
 

American Emanusy
 
Via 7itt io Veneto
 
00187 Rome
 
Italy 

J. Pi iz Jorge 
Reprosentaci-	 Permanente ante la FAO 
Mb.ida do la Republic Criental del Uruaay 

ViUa 71t'rio 7eneto 183 
, 167 Rcme 
Italy 

http:Ratazxad�2.ok
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2cniza-tions 

hwo2Mn Lociatlcn 	 EeP. C4Mingam (al,.o reWeseting Ireland)
for Anima Production 	 Prident 

7Dzopan Association for Animal Production 
Agricuturi Inuttute 
Damniue, Rese.roh Centre 

atlknock 
Go* Dublin 
Ireland
 

Secretary Genrali 
European Associati for Anil Production 
Corso Trieste 67 
00198 Rom 
Italy 

Ormnization of LO. AMiji 
African Unity Livestock Officer 

Intmstrican Bureau for Animal Resources 
P.O. Box 30766 
Nairobi 

Inenational Livetgock J.C@.. Trail 
¢ay for Aica, Senior Slentist 

I aunmimal Livestock Centre for Africa 
P.o. BoZ 46047 
Nairobi 
Kenya 

hAociaci& Latinoemericana, 	 G*.9 Joandet (also representing Argentina) 
4.Pz'oducci6n Animal 	 Vice-Presiden
 

Rivadivia 1439
 
1033 ]hence Alre.
 
Argentina
 

R.i Bwrill Basian oamed Mohnza 
Associate Professor Technical Director 
Deprtment of Animal Science SocietA Mercantile d'Oltremare 
California State Polyechnic Rome 

University Italy 
Poaona, Ca. 9170 
U.S.A. 
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UMRP taff 

R. Qembo, Director, aivision of Bwir.tz tal Managmnt, United Natios 

aivfrocnmet Proramsz, P.O. Bo: 4704, Nairobi, Kenya 
FAO Staff 

Ralpb We Fnhi1ips, Deputy Uirect-Gial, FAQ, Rome, Italy 

D.F.R. 	 Boiner, Assistant Director-General, Agricult re Deprtment, 
FAQ, .ome, Italy 

Hary C. Ausnmn, Director, Animal ProuctionA and Health Division,* 
FAO, home, Italy 

Jan Rendal, Chief, Animal Production Service, Animal Production an Elealth 
Division, b.AO, xome, Italy 

P. M'hadevan, Seior Officer (Livestock Resources), Animal Production 
Service, Animal Production and Health aivision, PAO, Rome, Italy 

C.G. Hic~nall, Animal Production Officer (Genetic Resources), Animal 
Production Service, Animal ProAuction and Health Division, PAO, Rome, Italy 

B.K. 	Soni, Re.onal Animal 14roduction ana uealth Ofricer, Regional Office 
%or Asia and the Pacific, Maliwan ansion, Ehra Atit Road, Bangok 2, Thailan 

U.*.R. TIhms, Regional Animal Frcduction ant Halth Officer, Regional Office 
for Africa, P.O. Box 162b, Accra, Mann 

T.Ao. Al-Sa:ar, A/Project Iirector, Nddle and Near Fast Animal Production 
and Health kY1:c.ALP), c/o UN(Dk, P.O. Box U4 (Alwiyrh), Baghdad, Iraq 

N.G. 	 Buck, Coordinator of &ange and Animal Production Research, UNDP/FAO 
Project DP/BOT/74/002, c/o L.2TDP, P.O. Box 54, Gaborone, Botswana 

H.A. 	 Karam, Project !Mnagtr, UTN/LI3/0o/LIB, Strengthening of the Agicultural 
Research Centre (ARC), c/o UI)P, P.O. Bci 35o, fripl3, Libya 
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LIST 	OF ItRX= PAPM 

Semsion 2o Work lrf ,done- on conservation of animal genetio resuces 

(i) 	 Coop-stive work by FAO and MW on the oanservation of animal genetic 
r sorces (I.Lo Mason) 

(ii) 	 Work dcne on conemtion of animsl getic resourceo by the International 
Livestock Cenre for Africa (J.C.X. Trail) 

(iii) 	 Work dcne on conservation of a genetic resources by the Society for 
the ldvancoment of Breeling Reearches in Asia and Oceania (J.S.F. Barker) 

(iv) 	 Work done on the cons rvaion of animal genetic resources in the United 
Kingdom (G.L.H. A. .,,oc ) 

in Bulgaria (Tz. Hinkoveki and(v) 	 Conservation of animal genetic resources 
A. Alelev) 

(vi) 	 Conservation of animal genetic reou'oe in India (P.I. BMat) 

(vii) 	 French policy on the cnservation of treatened livestock bredos 
(J.L. Devillard, J. Boug~lr mnd J.M. Duplan) 

Session 3.The nwed fec mintaininz adgluxate aeetic vi~bilt 

(viii) 	ipact of feeding behavioiw and digestive capacity an nutritional response 
(n.J. van Soest) 

(im) Genetic 'types for differart anvfrmnntu (*Z. Oman) 

(x) 	 Breading livestock for the fuure (;.C. Bow=a) 

(xi) 	 daptation of livetock to 'their mvironaent (JeX. Randel) 

(xLi) Wioiency of intensive 
(T.c. COwti±t) 

and atensive "autm of livestock ;roduction 

Session 4. Causes Lad measurument of declining variability 

(xiii) The disapperance of local bree s (O.w. De aton) 

(xiv) Gnet.o exhanstia in single-pmrpoe breeda (j.W.3o Xing) 

(xv) M easures of genetic variabilit7 and aids to selection using blood 

'types (X. BkAsn) 

(xvi) Meaures of genetic diversity and 
conservation of small populations 

the importance 
(T. Tamada) 

-f mating systems in the 

Session ;. Row to man'tain zenstic variability 

(xvii) Methods for reoarding, evaluation, selec.ion and cossabreeding in 

advrse environm untsIo.P Crmingshm) 

(xii.-) New biological techniques for the consee'a-tian of aniLml resources (C. Po'lge) 
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(mix) 	 Cooperation between counties to maintain related breeds (G.*. Joandet) 

(=) Bavding pz'ograine for inigenous bLweds (C. G. Hickman) 

Session 6. Manaaement of animal genetic resources 

(=L) 	 Onization of the conserva-ic and management of genetic tocks 
of large fam Animals (J.J. Lauvergue) 

(=ii) 	 Management of poultry genetic resotwoes (R.D. Crawford) 

(i 	 ii) Conservation of native species in latin America (C. Xovoa) 

(=iv) 	 The agricultural potential of minor species of farm livestock in
 

the Old World (I*Le Mason)
 

(xv) 	 Organizational aspect. of animal genetic resources: con. rvaticn amd 
management at the international level (FA Secretariat) 

.. 	 At the Consultation, summaries of the above paper:s were distTibuted in 
Elish, French and Spanish. The full papers will appoar in the language 
in which they were written, and with muin es in the other two lang es, 
in an WAO publication which will be published in the near futne. 



APFP IX D
 

FOLLOW-UP NkTING TO THE TECEMCAL CONMULTATIOU 

Wvorkinr oup on Animal Genetic Resources Conservation 
and 1,anapmp!ent - ._- 10 June N60 

Pollowine the Technical Consultation, a Working Group was established consisting
 
of the following:
 

H. Newton Trner (Chairperac 
L.O. Adeniji 
J*S.?. E.rker 

T.C. Cartwright
 

G.E 	 Joandet 
R. Olembo (UtEP) 
D. Sunaresan 
J..14. Trail 
Y. YamadaG.S. 	 Child (PAO) 
C.G. ick=man (PAO 
Po Mahadevan (FAO) 
I.L. son (FAQ) 
J. 	 endel (FAO) 

The Working Group met to consicer the recczmud~ation from the Technical Consultation 
ant to make suggestion for the implementation and further action on the recommendations. 
The to.ms of reference of the roup wer: 

(a) 	 to den±tif specific topics and pro rames for extending research 
a. developmnt action on animal genetic resource management in the 
developing ounries; and 

(b) 	 to sugget -alternative way* and mean for translating the 
rcemdatins of the Consultation into concrete action plans. 

The following conclusions emerged from the ieliberations of the Working (roup. 
Reference is made to the recomiendaticns by number. 

Recomend4ations to PAO/MW~E 

1. 	 (including subclasses i-vi inclusive) 

It was agreed. that the sort of mechanism which could undertake the tasks outlined 
should have the following structure. 
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Scientific and Research and develop­
&caotive responsibility technical advice merit function 

Caobal level Coordinating unit - rper group 	 tAbortory technical 
development 

Regional level Coordinating unit ( er Igroup Labcrtory technical 
development7 

r itions atianal experts 	 mational researchNational level ate 
Breeders organizations and development 

The coordinating units at each level would have the terms of reference Lndicated in 

recommendation 1 ani would have executive responsibility with scientific and technical 
would be mado up of specialimguidance from an expert goup in each case. 'ie exper groupe 


in science and technolog of relevance to conservation and management of animal genetic re-


They would be selected and appointed for their individual qualities and not for
 sources. 

their repesentatiCn of natimal or rga.nizational interests.
 

global levels would be linked. It is notThe activities at the naticnal, regional 	and 
global coordinating unit should impose a planinreeisd to imply by the scheme shown that the 

of action from above but rather that the national activities should be coordinated regionallj 

by cooperation between the reg2.onal coewdinating units* Similarly the global coordinating 

unit would seek to stimulate cooperation between regicns. 

at eachMach of this cooperation can be arrangeC 	 by ens=ing that the expert groupe 

involved in the level below it. Most of the activities cm­level are composed of persons 
will havecerning conservation and management of the world's farm animal genetic resources 


to be undertaken by national crganizations and individuals. The regional and global co­

will have to cnsure that countries in which appropiate action
ordinating units, however, 

is apparently lackIng are encouraged to develop such action.
 

It was pointed out that a number of organizations exist which might be able to fulfil 
level. As coordinating unitsthe roles of coordinating unit or expert group at the regional 


at the regional level, the Interafrican Bureau for Animal Resources (IMAR), Tropical Agri-

Pzoduction and Health Commissi
cultral Research and Training Centre (CATIE) and the Animal 


for Asia, the Fa East and South-West Pacific (APECA) were mentioned and as expert goups,
 

the Society for the Advancement of lk'eeding Reserchos in Aia and Oceania (SAaAO) and the
 
(A.LA) were cited. These are only examplesLatin American Association for An.mal Production 

and other organizations may also be fourd in other regions which could perform similar 

regions new organizations will have to be set up or
responsibilities and functions. In some 
existing national organizations may take on regional responsibilities. At the global level, 

the Working Group -oncluded that there were many advantages in finding a way of linking the 

mechanism to the existing acc.ivities of the Animal F2r.cLucticn and Health Division of FAG.
 

in ;.ticular the global cooriinating unit functin could, with corusiderable benefi
 
be a part, of the FAO &.=al Iduction .- ­particularly to the developing countries, 

'Working Group were unanimous in emphasizing that a poper conservra-Division. Eowever, the 
of the world's animal genetic resources can cn17 be developed, alongticn and management 


the lines outlined, if at least one person (preferably two or three) can devote -heir fuli
 

time -o the work of the global coordinating ;nit.
 

The Working Group recognized the urge.ncy of the situation and would like to see the 

of ne persan to car-- cut the global cocr-Ln.st-ang 'nit f .ct-icn as sen. as
ap.oLn.=enrt 


seek
poesible. FAC/.UP should sc:velyfu-ds f.r -he u.rpcse aa 	a. s cf abou, Ut-;ICC ^CC 

also realized that the ievelopment of the 
per year is needed. However, the Working Group 


(5 - 7) years. This does not imply that

full mechanism outlined is likely to take several 

future but that full Lmplementaticn will have to .:roceednothing should happen in the near 


as resou=-:es a1...w.
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Th eveWtu&1 nature i'f the global level of the mechanism was envisaged in one of two
 
,ays by the Workig Group. he first is the appointment of staff, responsible for the co.
 
Ordnting unit function, to the Animal Production and Health Division of PAO coupled with
 
the apPOintmezt of an Epert Panel to fulfil the role of the expert group. This way has 
.he merit that integration with other PAO activities could be very close. The second way 
is to follow the example of those concerned with plant genetic resources and to seek the 
organization of an International Board for Animal Genetic Resources (I3AGR) similar to IBpm. 
Mis way has The advantage that experience gained fren solving plant conservation problems
 
could be tranaferred to animals. 1he poesibility of developing an IBAG could either take
 
place by seeing if the terms of reference of the IM2CH could be extended to cover animals
 
or by seeing if the CGIAR are interested in establishing a separate iAc.
 

2. Me Working Gr up would like FAC/UTI to prenare and distribute a nowsletter, similar 
.o that published by the IBPCR. The newsletter should contain material in one of three 
ianguages (English, Spanish or French) with smaries in tho other two languages. The 
:,ewslettr should be published as soon as editorial and financial resources are available, 
perhape on a quarterly basis, in order to stimulate interest and activity' at natinmal and 
regional level. The importance of good quality articles, particularly in the early issues, 
was stressed.
 

3. The 	 Working Group was informed that FAO and UNE are already active in seeking to 
axtend the range of the curent FAO/UEP project. 'To major new initiative seems to be 
required but existing consultations need to be maintained with at least the same momentum. 

4. The 	 Warking Group considered and gave support to proposals for a feasibility study 
To set up one regional gone bank in a specific region in Latin America. The cost of the 
feasibility study is estimated at about US$ 54 000. The working party encouraged FAO to 
proceed with the feasibility study. 

liecommendatitms to FAOANEP and Member Governmezrtd 

=. The 	Working Group discussed at length the best means of reaching ,ree ent on the 
;reparation of standardized definitions, nomenclature and data collection and collaticn 
systems. It was concluded that the formz designed by SA.8RAO are a valuable starting point. 
The Animal Production and Health Division of FAQ (AGA) ageed to act in a coordinating role 
in a scheme to obtain reaction by many countries to the use of the SA3IA0 forms for the 
purrosesoutlined in recommendation 5 (I-). It was agreed in relat"on to recommendation 
5 (iii) that the form preparea. and ;resented to the Consultation-by the Moroccan delegation 
would be circulated for comment in a manner similar to the SAZA0 forms. Te Animal 
Prqiuction and Health Division of PAQ also agreed to consider the possibility of holding 
a small coordinating meeting wnen the viewa on the SA3A0 forms had been obtained. 

Members of the working party agreed to circulate The SABRA0 and Moroccan forms in tne 

following 	manner: 

Joandet (translation into Spanish) circulate to A.PA 

"amada 	 " " SAAO 

FAO (AGA) 	 will contact IBAR to see if IAR will circulate 
the forms to African co=tries. A translaticn 
into Prench will be arranged by FAO. The Mrocc-n 

forms are already available in Arabic and Ch.nese 

Cart w',i t 	 circulate to N. America 

Turner 	 " L a of' 

Bowuar 	 ' A 

FAO (AGA) 	 ri Canada 
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6. Me Working Group gave favourable support to FAO to pursue their existing efforts iu 

encouraging Member Governments and participating organizatians to include in their Laicultv 

ral development prograes a component for the development and consorvation of local breeds. 

In this respect the working party have assumed that the use of the phrase "participating 
organizations" in the recoendations from the expert consultation in a reference to arg-eni­
zations such as the World Bnk, charitable foundations and non-gavernmental natioral 
arpgnizat ions. 

7. The Working Group gave strong support to PAO to prrsue their efforts to establish a 

limited number of pilot schemes far selection in local livestock populations pioneering 

methods of liveztock improvement that make most efficient use of limited resources and infri 
structure. It was pointed out that the recording schemes referred to under recoendation 

to PAO0/WP and Member Governments should be used as the basis far designing imrwovement 

programes. FAO is planning to hold a meeting an production recording in Botswana in 1981. 

8. The Working Group discussed possible alternative breeds which may be includei in th. 
activities included under this recommendation. It was conclude that the following breeds 
should, as an early and high priority, be included in plans to stimulate intercountry pro 
grames for genetic improvement and conservation. 

N'Dams, cattle Awassi sheep 
Sahiwal cattle Shaini goats 
Baran cattle 

9. PAO staff reported that, subject to funds being obtained, a comparison of buffalo 
breeds and strains (including River and Swamp buffalo in separate trials) had been planned 
and would be implemented as soon as possible. The initial phase is planned to last two 
years with planned extension for a further three to five years. 

The Working Group drew attention to the information presented during the Courultatic 
that Morocco is keen to compare prolific breeds c, sheep &Lzprovide an op.rtunity to avud 
the behaviour and phyeiolD& of such breeds. The Wor.K.n Group hoped tnat FAO would lena 
support to this initiative and stimulate other countries (particularly Greece, China and 
Indonesia) to take part. 

It was also pointed out that comparisons of cattle and goat breeds in other parts
 
of the world should be encouraged and planned.
 

10. In respect of this recommendation it was rioted that VAO hopes to encourage certain 
*countries to expand work on the camel. Reference was also made to work on the Andean 
*amelidae ard Cav-dae being started on a collaborative basis by -he Inter-Americo. Institute 
of Agricultural Sciences (11CA.) and it was suggestea ta-a .-AO explore the possibility of 
providing additional support. 

11. The orking Group conclvded that the phrase "it.rrmational enccuragment" implied
 
-oral rather thAn., f!.ncial swpport. it was no-ted that such moral support (verbal en­
:-.curagement and recconiticn of activities "by F-)) can be ea=remely helpfus in brin'ing
 
forth financial suppcrt for the activities 4n developed countries mer.-:cned in -this
 
recoendation. Such activities have valuable "spin-offs" for similar work in develop:.ng
 
countries.
 

M-. Wcrkir.g received advice .cu: this recomendat--on f-.= the FAC Forestr-Te 1roup 
:epatment (7O). AGA agreed to prepare a list of "hzse species which should be incl'Ued 
".-er this recceedticn ( 'AO,AGA), and 1 a list of national arks where the wild species 
i-re be~.. kept. I.t was agreed that ccopar:scr. c:" these 1ists wiX . ie a. L.dicat : 
* 3.e;ciee ari sites wnich should be rcugt to the at-ention of Member overnents. :t
 
,II also indicate which wild species are not covered by specific conservation measures.
 

AC, .,5 ae7eed that when tnis had been -cte, it wcul. :cntact Member overr.me-nts -c 

'--"em'coi'-anai . thei- zcnser-:a-:n a.-ai "f :css'_'=ie to -rc:. .. _ " -w­":-:- s-.. f.anCla. supp"rt. 

http:develop:.ng


The Wkink±g Qroup was pleased to learn that a meeting between Forestry, Visheries 
and AGA ws conidered by FAO to be worthwhile not only to explor the way in which FAQ can 
strenthen the value of national parks am & means of conserving wild animal species which 
are the anceetors or close relatives of domestic species, but also -o discuss comon ground 
in the conservation of animal genetic resources in general.. 


