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This report is the result of my observations of cattle

raising practices in Morocco and visits and discussicns with

officials of both the Government cf Yorocco and USAID during

April and. May of 1966.

The opinions expresse' are my own, but not necessorily

original, irnd dP: n't always reflect the only method of

accomplishing a -&rticular job. I hive kept all of ,y

reczmnendationsccnsistart with the December 1965 World Bank

Report.

I ar very appreciative of the cooperation and assistance

that I receiv-,, frcm officials of both governments in preparing

this report. My heartfelt tl.-ks to each of you involved.

Dr. D. W. Butchart
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A FEASIBILITY STUDY AND rCSSTLL! , MFHCD(tLCGY F( R r1CRATS'G

qliE CATTLE PRCDUCTICN OTEITIAL I: Y('RCCCC

By: D. W. Butchart, B.S., M.?.H., D.V.M.

I. Purros-, of This Report

The purpose of this report is to study the livestock production

program in Morocco ;r.3 to dt-termine the feasibility of a complementary

artificia! insatl-n program to Eissist in carrying out the USAID

siZtcd gouI cf :h ovz-rail livestock iimproveMent program.

This ia oi'e en fr r,:achlnF program which mrnets with diffi-

culties in its chiovement. The professional veterinary staff of the

y.[i.istr'7 of L:7ric'lture L. --'rcco is faccd with chtini'ing the tradi-

tional habits of the farmers and requires long an] arduous training

efforts, as well as considerable technical and social knowledge.

A plan for developing livestock improvement is very Imnortant in

this development effort and, to be realistic, it must conform to the

overall production objectives. The livestock program has already been

started by improvement of forage production ard now should definitely

move toward a national livestock breeding campaign directed to improv-

ing the local cattle by cros3ing with purebred bulls.
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II. Background Tnformation

A. The *'tt4i

,'orocco r..attained its full sovereignty in 1956 with the

termination of the 4L-year Spanish and French protectorates over the

former northern Lnd southern zones of the country. Tangier and the

southernmost province, 'iarfaya, were integrated into the Kingdom later.

An old country in tradition an'] culture, torocco is confronted with

difficlties in consolidating its indep'?ndent status.

There is a dual economy in agriculture in 1.Orocco ,tnd the

two sectors exis: alongside each other throughout most of the country-

si.e. They differ in size of farm units, in equipment and techniques,

cua~iiy o lives:ock raised, crops and yields. The ".odern sector",

,which or1na'ly "Ki -cd ostly Europeans, is mechaniz(-d and often

i rri _d, uses s>!-:cd animals, plants, and seeds and studies its

mark:;, >:odern s-t - farmers experiment with new species and learn

quickly abut the :-cdern methods of cultivation. Finally, their opera-

tions are rounded out by facilities for storage, trucking to port, dock

warehousing, and transport to Europe, which makes a unified commercial

system.

Traditional agriculture, on the other hand, is thatoof the

simple uooden plow uhich just scratches the surface of the soil -- and

pe-haps much of the problem begins right there. It is dependent

completely on adequate and propitious rainfall which is seldom available,

and it is devoid of scientific calculations of any kind. The donkey is
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thu U.S. donwotcd corn to ~mako! L morc c-:pl.tA rntton.

Tho poultry ph:3u w:15 to Ln inl hte I (.4 but ncount.rc-d

some d:ays. Tho U.S. ccntrilutin cf .cyJ irr r•~~~~~~~ .k,'n n r~nhsbe

z.atcd by e (T-hwrn:::,jct of' :,.:rocca c<,r itutior. of iuli,! irg ., ak i tional

inwubators, broodrr, .nd f. .d s,, p ts for th- U.S. -riin. A 1'.S.

Pou!-r'; !.visor arrivw: in <.ormco in i.'-,y 1P65, -And L:, poultry phLse

is now pr:-rissing.

Th, cattl,- -I- ... of brood ir:provement tnd particularly arti-

ficial in3 mln."icn, w-is id a p-rt of th, 'Yroject P' r2em-"nL" sicned

Jun 2--, 1::'3 with '-. ' nont of "'or-cco. Ai s"rall wrCont of

Fri- i-"  '. .... ti; r- cnu S w s purc!--h - 5c d to supp- --:!-'ont .-xisting

G.> - - in r.: 2r " h th.:, pro.rn2, but this phsisu of the

..r.. o : ....... nt wao r-e-liz-d in l-,">§3, nor to ditr!,

;,rb1 di ,ussi:.s o th..e sutjot wore held hetw:cn USPID/M

officials and the Direotcr of iho Govrr.-ent of Morocco Livestock Service,

Dr. i{h-ed Laaberki. Foilowing these disclssions, the USATD/M requested

AID/washington to send an -merican Veterinarian to Morocco for two-r.nths

TDY to study the feasihility and possible implenentation of an arti-

ficial insemination program and to prepare an analytical report on the

subject. The A.erican Veterinarian TDY arrived in Morocco on April 17,

1966 and this report is the result of his study of the possibility of

implementing this phase of the program.

A vital aspect of all USAID activities is to train Moroccan J
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planners, a istini tr'jtors, t.rv txchniciLns in i:nrrvv, -d ->-thods Lrn.d tech-

nolcjy. This t ii rn < [r hed:_,ilycr. -s! t',n m, ian

Lnd th>ir :"orccL:n c:urtrpurt: throug-h L wic.e in-s-rvict.

short ,IrursA- -- s.Arvlc' sche ;ling, rnc uerticir,..nt tr;Anin;- in t.,

Unit o Stts thr-;!.;t sort co'irss, obs,.rvati,)ns, z,.] -<t+nAd, studius

fcr acad._xic dfu~'rms.

A iong-t rm program is envisioned, cnch.ing training of

.. oroccan personnel wh will be able to take over end carry on this

tLsk of livestock u a ing.

it will -ossiblo to overcc:e the rzany ,lifficultirs

inv-.& in up~r-.- t*:. attlc of M'oroccc, when a n-ticn-wid,, breeding

pizn .. ..... ___ ;___ This p ........ tJ:t diffr.. f'r-s, ccnsid-_r-

ing ch E, a t -3- s of ,he various provincs.

Trod itl .ii.. yl C _ _ _ iv.Tr : ,r t br-<:cding prograr. is ore.:-

ized in either of two wys:

(1) In th.- form of a nurer of area purebred sire breeding

stuticns, or

(2) in the form of un artificial inser.inftion center and

h.I. ir,_-a stations.

The purebred sire breeding station implie.s th. construction

of a building to shelter the btlls that will rcmin the re. The cows

to be bred are brought into the statih'r and brc'd noturally there.

This type of operation also impli-s the c-xistnce of qualified



vt:t :rinury p:.rsoru.l zit cach st:-tion, othrwis-- th., ot>er:.tion would be

.zrricd out urAdr th, control of pw.rt, os 'ho fire r. technicaIly quuili-

ficd to iunos,: th-. prt scnec, of dis-'s, in ih,, co'as h>-.n., br4d. 1his

rc.ults in ,'xpour, of' th- puri.br- 4hulls to did, ,: '...i_, Cld ruin

th=. v.ry quickly.

L moru practical program is the creation of an artificial

(a) Tt is !-3s a:xpensi. az th.-re is no distrittin of hulls

to the = variolis 1oo-. _ztions, only th., distribution of s :en.

(b) Cn- L,.11 --',y furnish ,'n rh ,-n t',r f.w i:.rp r nu.mber

of .. s :d the b- ,s o cont:.ct 'ith corws, So c.-:n minrition fr'm

dIi::;:cJ cows is :vt iceo.

(c) The lc:l stc+ vr., recuir.- p,,rsonne] r.u: h lss technically

cuo!if~i. An artif: -J i em.. tion ctnter unist b,: ur:3r'" the direc-

ti: .- profTh.i zl 1v:.rir:.ri:.n. n., A-,.I. t " , wevr,

require on ly t"chnicun..s trained in nrtificial ins-mination and

castrati on.

III. Passible Contri'btion of lrtificial Insemination to the Total

Livestock Prngr:m

'1h artificial insenmination -has- cf thc USfAID assist.7d Livestock

Improvme.t.nt Proir:n is intend-d to eventually reach Leth tb modern

an~d traditional livestock farmers, and it is tinticip-.t.d that improved

anLrals r..suitinr from Lrtificial insermination will r. sult in I

substantial increase in meat, milk and other aniral products. This
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ph-fs( of tht prrru: wold b, 1;.r,--ctA at irprcvincr :-r upjpradlnc the

n-,tive cattle thrcufh cros Abr: H inptjti:~t t:~rA~

c rcj.sS s t L)ton m (2 i i icr, udbrt 'LI'ht 4-, :i:j w i,hts

,-tilizt icr. or T . his hL r -silt in . :tt'-r >~uu.u

u~oon- thr 1i- ~ 'i 'r ri' t: n:itr'c In r. .nc-ral for

-. D.- r: ji.3Z T--ro'''2n Pretrr"I:' th ro~fc r- r.-,r3 r rv-d to

~rf'C;-d in3-7!1inL.n '--'.ch will h~vt,- 1 i,*-! ~ with tho,

F .. :- ~::s ib i LII s f ) t h- irn t rr,-(,tifl onf an

arif%1 n.;.:.:&~ ro.c:I.t..Lfrr r '.5 visi.-, i I

necz~-:to ofi.> ;> r:tr~ics( :V rt. slng in i-lorocco

whtch 7:,.t J c~i~ r. trikr> i proj,,ct to th-ir n..;ecl3.

Th -rn are n'-cout 2,SCO3,CCO 'aieanir;ls &ecor-ling to GOIM,

"i:nistry of ',Ericultawr - , 1% '4 c~i:ae These a~re fcur.0 in the various

rog-Jons as follows:

Cujd'a 33, CC 0

Fez-Taza 281,0CU

Ne knces 202,000)

Rharb-Ouezzane 250,CCO

Rabat 217,CCO
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Chaouia 263,000

Tadla 184,0C

Doukkala 266,CO0

Yarrakech 629,CGO

Agadir 21 Ir00

Northern zone (Tetouan-Tangiir) 337,C00

Total 2,ESO,000

The cattle population is scattered among :any small owners,

in what may be tcrmed "micro-herds".

Cattle haris with three anirals or less represent 50-75 per-

cen% zf the total -t'e Fopultion, while herds with 20 or more head

only accounit for 20 percent of the bovines, according to GOM

stati-ics.

Generally speaking, the grazing of cattle is on collective

lands or on grain stubble. The anials are watched by children or

adult herders who take them out to pasture in the morning and bring

them back to the village (douars) in the evening. Thus, many of the

cattle nuibers do not represent livestock farming in the strict sense

but rather a collection of bovine animals representing capital, or a

kind of reserve.

On the whole, exept for the USAID sponsored forage production

areas, there are few food reserves for cattle and there is a very limited

cultivation of forage. The animal subsists on what the soil happens



- 14 -

to produce.

is r-rds fe dinr, which is still L ti rrt of the prob!em

in zcist ur(,as, it is c-nt L'ii tht.t the f:r.r or th- 7illas,,: produce

the neccss',y f'o,1. ii-, hTe done, t.ut only c:i ' !hy-to-day

busis, 'ut shoul.! provide rt--rv.:, allowanc-s for dr- u-.t y,;.rs.

The ,.hroce':n fellhh dot:s not -Tpp- r to ha;- a rc'al sense of

livwstock brTi::. This i:zy b,, du,. to the fact thz-, u. till now

cattl h::..-.rely intufdld to produce tt lit -l .ilk for the

owner ar to ccm.-;tit: - c: ti r- serve ellowin 0,4-f.-r to satisfy

theiir s<soral neh;] fw cm so.

Th oro-n f-arner, in general, sc:ems to hov: no idea of

srendng more to cmn ... re, perhops partly because th-re h,s never

be e.n reli b 1or r.. ta b ,_r kt. ,ilk is sol :ainly for use in

r"'sC - _ ...... to : ... .. .4 d in n ja-

cent area to be able to take advonto.e of this dairy :.--rket.

The purpose of livestc'k improvement -ust therefore be

defined in order to :r.Eike people think in terms of selection.

At the present time the. 1,oroccan livestock owners' process

of selection appears to be very crude, if it is practicfd Lt all. ,fn

appeal to his intirest must definitely be geared to a promise of

im.ediate rash returns. This comild derive from nore ::ilk for those

who live :.er towns, and larger carcasses more quickly obtained for

farmers in general. The requirements for selection, "t the farm level,



hrc rot gncraliy ur:,-crstocd arid it is Cbvios thot t: waholf program:

embr5.. rig the v rirus 2*!ct; of iptti.- ir[rovc:r.-.nt rlist. ,. studied:

I) 2el.ction of hr.:d;, th... chractiris t ics of which ur- r,;:st siJt.d

to th2 :.i:,.s of th- -,r,. in ql: ,%ticrn; (2) n chu ic, of prc.:luztion, either

ae~it cr :.ilk !rst sit. 4o th:A. ire; (3) a selection (-A fortge pro-

ductic:: which the area con provide and which can insure the desir-d

type ,f -niinol prodtction; (4) a choice of the bzst methods for attain-

ing *he dt,sircd.mrodA::ticn, eith-r by selection from the local breeds

or by crossing with 7zoovd irnportcd breeds.

The irrov:-ent of Lovine stock without consid ,ring the

aboe :our ocints ffid iTd to. fuilure. Tt would be unwise in this

writ:' opinion -_o :t>T-= to fcllow a difforent s in the task

of _-rc;irg the :::t-: rorzti:;n ,ot:ntial in Morocco.

Artifi-ial ins.ainaticn cannot be thought of in complete

isolation. It is vsrey a tnol, a means of action which cannot on its

own solve all the prhicc.:zs of poor production efficiency in cattle

raising7. It can only follow other improvenments and be.ccmplementary

to a totl program. . knowledge of artificial insemination will prove

this to to true.

frtificiel insemination is a method of producing fertilization

of the cv-iz. by the manual introduction of semen into the genittol tract

of the femalc. The procedure hb.s been accomplished in all domestic

anir.als. The prLmary advantage of artificial insemination is the
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possibility of :-kir.- CXt(ljiv.: Wil widesprea.d usz- f sirc tht will

transsit dsjrL1 ch:.r,.ct,,ristic., to th.ir os'futcr . .. conomy, s,,rty,

ar.d disease control z:"e (1thir LCh, nt,,,s U.-.dr i- rcp r sup.-rvision,

thn .az:' ots,; coull t ' . '. li:.i.iti~s aerJ dis-',.Lis<: .-..)i p':czr L;]rn:t~ic_

chrEct, ristics ould be dissomin;ted, 'hilt artifii.I inseination

is precticed to a limited extent with other speci.s of onir.2ls fcr

varicus reascns, theo cattle industry has utilized t-.is tynp- of bre.:3ding

most uxtensivl, 7---, following description of artifici[l insemination

prcures pplies t. cattle

(i) Co!'<ion of Semen

The i s n s coectd in an artifiz:ial vagina, which

cns-s3 of astiff :r cylinder about 3 inch-s in dit.neto r and 15

to 20 ...-s looc, .i.i: . thin rubber sleve :- .prz,<m.. ly ...

sam.--e :~znsions. The oer u. inner tubcs are s-:al.cgethor at

each : so th, t ;-wv. t o g.y u,; placcd between th<, thus collapsing

the inner liner nd i natin the natural vagina. A soft rubber cone

is atntached to one -d... to direct the s. ..en into a !ass vial. A

lubricant is applied to the inner surfece and the temperature adjusted

to 1K5 0 to 1150 F. :.cst bulls will ejaculate intc this apparatus

during the process of mounting either a cow or a bull or a sfecially

construated durmny. The artificial vagina should be just long cnough

so that thQ ejaculation occurs in the terminal rubbr cone, thus ensur-

ing the collection cf a clean semen sample. It should not be surrcunded

by any rubber bands, as these ii.ay be accidentally transferred to the

bull's penis.
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(2) E ::-1%tion of' Wmn frr (.-.lity

Thi: hv ra: v:,lw:; of th, ,i ei11 tc should be 4 to 8 cc.

A rough estimat'i of th- COnC,. I'tr- toi of -;p.r: is aLdL by obstrving

the colcr. no ra 1 ,s n jp cizen i , ,,:Ci, I-rd T:.ilk uhi tc, t.hU

epaoity being rli,, cst entirely to th.. spL:r.-&tozoa. In cont.rast,

an asoerizcjaculat, is an almost clear white-tinged fluid. I closer

esti-.atin of conc.ntr-tion is obtained by Aicrosccplc examination of

a fresn sI.ensaaple or by photometric dt.rnrdtion of o:ptcity.

Nor.-al bull seaon av:.ages about 1,CCO,C0 sp.. rmtozoa p r cubic

mi!!izter. " ohili'y Is &AtcErc.-inrLd by low-pouer aicroscopLc examina-

tion lh a -rsn crLoa . 'there should b, rr ss rovement, with the

r - to th' s.: nrodi;d, ,  hy th,.:.. nt of a

schco! zf fish. =a. :Er :o. nification of 400 diareters zLni with the

.. U-...A w + .. ,f physiolocicE-l salt. solution, 80 to 90

rth --... ............. -.. .. tiv..y mtil . Fertility is

s -iscor , whe.re -azaL ' t ' is (.0 or more, but it should be

emph nsizd that fo''rt iliz-y is closely re:kLt-d to mortality. Longevity

of the soerratozoa is checked by storing s--:en at 400 F. and chocking

periodically for t.otlity. orphology of the spermatozoa is checked

in a stainod preparation when infertility occurs. Eighty porcent or

more of the sperm should be morphologically normal in a good semen

spec inen.

(3) Dilution c. Semen

";hen the specimen is determined to be satisfactory, it

is diluted or "extended". Egg yolk phosphate diluter, egg yolk citrate
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transfer from cow to cow of those disas;s, (3) the fted and labor

expended on kerpinr; a bull cin be spent on an uxtra c,-ew, (,4) it iukes

possible the Jrvelopn;nt of sup(-rir anirL.ls 'within a paiticular

district and eventually throughout the country.

In the United States, on the average, one supericr bull can

be used to artificial'y inseminate 2,CCO cows per year, whereas under

natural conditions a b,!! can only be used for 80-1CC.

It has beern established that the most cormon dration of

heat in cows is steen hours, that their average time of ovulation

is twe-e hours t-, cn" rid of heat, that the avera e time for sperm

to reacn r:e unoer - "" is five an one-half hours, ard that the snerm

rteain their fcrtilizi. ability in the tulbcs for about six hours,

This means that ins:in:tior can only be practiccc on ccws in heat and

for t-four hours °fte the a:imal has fctually commenced her heat

p e_ r i 0". It is, essential to have access to rapid information

and be in position to intervene in time.

There must be a system of checking the progeny, knowing 
the

sire, origin of the semen used ar. the results which can be attributcd

to a given sire. A sire must be evaluated over time by the progeny 
he

produces. Some sires arc much more prepotcnt in transmitting desirable.

characteristics to their offspring than are others.

Ln exacting end rigorous administrative org-,nizatiuch must,

therefore, accompany an artificial insemination project. 
There must be
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its technicJl dvant:4.-s (hilcticJ , FhysiciogeiCn1 .n1 p: thoh, ica1)

and would r prt t:t 'rv of th....o:;t hx:.pr-t. ,,l> :.ts f,'r thi. -doption

of L trD[r: which : st. rorocc:,n z'j--i oh.icianz .pr,.::r t,) wVA to s .e

cppli. This s c'ticfn w, -ul h:vi nc ,th r suti,,s :nP wul1 bu able to

conccr.trate full tjF,, an this pirtiouLir if'fort.

Lt the ser.e ti-e s! ch a section wruld act as a means of

spreading kncwleJ<:, .i h-vinr cmployes rmaintainirF. rInily contact

with tn- !i tock furners.

This will the very mechanisa: of an artificinl inseminaticn

center. The ins=:.:nars and the center officers will b2 constantly

inthe *iliages "th:mrs"). Toey will fcIlow, .iar tai, s~:porvise,

eucutze, contrcl :nc in a wcrrO r-t to "krow ' Thu cattle,. arA their

pro.-_-env :.nc also the &nvir-n-nt in whi ch the Nabtioml Yinistry Office

will o'roulate its dir-ctivos.

All these :.(ssil].ti:s shcull be exploite, if such a project

cces intc being, :r- .ey cre a condition of success ar.0 will help to

concentrate action.

D. Current Stotus of Irtificial Insemination in Norccco

frtificial inseiiat~ion has alrt.eAy aairu -4iinning in

Morocc: sincc the f,i wing v,.torinary st.ations h~vc s=all artificial

insemir.ation scctcns in their operation ond aro at th. Oisposal of

Ihe live'stock farzvrs:
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Oujdai

Fes

Khermisset

Tetouan

MNirrakcch

Sale

These v't. Arinry stu:tions are provided with purebred imported

sires, provilcc nc!a looked after by the CMi', Veterinary and Livestock

Service as folos:

the st~t.s at Fes and Sale have one Tarentais bull and

one :'2

- Tot::0 h-s ,:n1- olstein bull.

- Kh:.1:; hus ' :.- rnt, uz bull, on }'istcin, cne

'.no Lir.cusin.

- i.Zrroch 's- i,.:ar~tuiz bull and on:. E:Histein.

- Cujh. h-s two H-istins Lnd one ,Lontebelliard.

rtifici-l insemination is carried out by the staff of thr.

GOM, Veterinary ancl Livestock Service (Service de 1'Elvage) and all

these op :raticns are paid for out of their budget ,ithout any sum being

of n c' , I owner.

The syste= er.ployed is like that of an tmerican artificial

inseminaticn 3tation:

- t telephone call from the owner of the cow.

- Arrival by car of c technician within 12 to 24 hours from
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receipt of the call.

Although no charge is made, these stations, same of which

have been going on for nine years, have carried out very few insemin-

ations.

Khemisset carries out an average of 20C-300 inseminations

per ., Xarrakech 20-30 per month and Fes 25-30 per month, and the

results are very irre.'ular.

It would arerir that the reasons for this disaopointing

perfcmun., are as 2-1 '4s:

(1) 4,,;-3 no co::.plcte, structured organization alming at

ains-. ins.:2ir.ticn r.i .daptud to loc-al conditions.

(2) ,. s hL:',:' filcd tc reach tho livestock farmer

(3) Artif ins.:.ir:.tion pr,:s-nts a cert:;in difficulty as

ccm..,r.,c with th,-, av-il:ibility of local bulls.

(4) Lack -.f i-ritiativL-. cr.n thv prt of the cv:ttle-raiser,

who should watch for cows coming into heat. It is a

mistake to wait frr the f',rmor to take the initiative

since he will only do so when taught. It is contrary to

his .,ntallity.

(5) Conirmiin icaticn difficulties.

(6) 1"rtificial. inseminietion has not been irtegrnted in a

wider cattle-breeding program and there has been a

tendency to use it for itself.
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(7) The limited number of profcssionai pcople have not

devoted themselv:.s to the A. I. nrcgran because of too

mnny other responsibilities.

(8) There are n- professional groups rng the livestock

farmers set up with a view to improve cettle production

which might serve Lis a basis for cecpertlLve and con-

certed action to help spread knowlcdge.

(c) 'There is often nt enough large c-rnoontrLtion of LniaIls

at the family or even vilL.g : "douar I lcvel.

The pr';ious st, tion attemrpts at artifici.l insemination have

had the monstrti;. vafu. of .xperiments. They should ,nablv future

prcj-3z -Tnnr. : n air and proccdures so as not to fall into

% 5.Z'/e.rrcrs.

IV. .e':-:d for the Cr.niztion cf n S,accessful trtifi.cial

Crnditians -'.- will Eanale the Gov;ern,:ent of Morocco to set up

, successful National Artificial Tnsemiretion Certr tir:

(1) A cattle raising are;a with a fairly high d. nsity of cattle --

a miniu:.Um of 3C ,COO cows over a 5C kilomater radius and

especially an ara holding at least 4,CCO to 6,COO cows over

a 15 to 20 mile radius.

(2' An area having good cer.mnuunicution facilities with other areas

where an extension to artificial insemination stations even-

tually will be mde.



(3) An area wh,,ro th,- type of prr,duction and (,vnirow.rnt will

be conduciv.- to improv.:mnt of c':ttlu.

(4) An ar,.a p,sscssing a rrkc:t which will bc. & recdy outlet for

improv<. 2-.t-ti .

(5) An 'rc% with co-munications which will rr.k2 it possible to

readily r,ich farm--rs in thc: surrounding villaS.

(6) un arc'where t rtificial inse, mination will nct he hampered by

chedts*tin- rLting, ond the cEstration phas,. will b-, acceptabli .

(7) iA devct-A, dr.thusi-stic, prof(ssiunally qualifi,:d and well

paid st. i vIlable.

(S) ;.n Lu . -2.r:tin? budget is provided.

(9)I Hin% iy .:utrdsrscnh obtiiin'-d.

?he s-ccti-. :h sit-.ust bz, nm'k, in tcrms of the objectives

of The overall !iv- stizk i: provcz.ent prr;rcvs. It is o-bVious from the

sc far th:.-i thr scnttrr,.d p's .t ing of si! artificial

i-sL&.::atv-n nis -Loos.ely contrr11:,- systum ccn certainly not

lead tc -drgv-sz~le advances ir. cattli iur'cvcment.

V. The Cruanizatior. of n Artificial Tnsr;inuticn Pro, ram

The da:.inant elo-ent here is thu creation and e-ui 'ping of a

Nationarl f.rtificiul Tns,.ination Cent<r. Tnis is where th, bulls are

kept and c.red far, whure the sti.ff collects tha semen, dilutes it,

prescrves it, er.A dispettches it. Tt is therefore the! basic production

unit. The; artificiul insemination statins zes thy --re integrated into

the program will have no bulls. They will receive. the smen dispatched



by th.c rztionfI i'rtificiaL Tr. oin:!ti~rCr.r& yotn lyb h

quickcst Lail tlh,-f'~o suitAIc- trrnspe rtltcn. :rn-:s..z-t-. will

consist r,::.rt-y c-' 4rtificili f.n~inC~tr~ ci~~nct3 h

buiing hr~als:p q pmn 'q rd'y thJ:ir Fivii s Ec h

ins ic~r-astr~t~rwilL h:.v,. ,n Ltutnr-.;bilu zat iz3 :!a1

I s the proro epancs, thu. ;artificialisirtul sections of

the tarea vtrsr;sw--i io)ns ncw in exscCiwruAl bc integrr. into

the trrra nd -,l.13- crn re~uIL-r stu-tjons.

This writ.-;! h7.7 ~::.Cc-nVirnccd urinog his stludy of thc subject

in *O:-~cr tha-t Z! 1 a L to- b~jiC Lan Crtll1ZiL- insci;lirlatiOo-

is w .ith e K:)r n :~~ Cf. 2l x;inl,'rtific Vl

bco-st -.t z2~ Z:F, r zi r -- fr~r .,Iu cir.ozicf 7fatfc

ins ~c-. s, ~r. ~+ l4i ;~' V1Cein -'-rooccc

wit sr~ 24 iil~op~~l :i a oo potenrtil fr'r t; liv;sto-ck market.

Casabkncz.roirz ha--s a'vio rlti.ofhet500,CO1C h-ood,

u.Ie-ven~ly districut:d cv- r th; arcu districts. Thn most concentrated

cattl-- z'piai.n rc: thc'su- of' t.. 1r6th Chtnuja Larzur.J C-sublanca

city, th Z2oru r A n El Jaailda.

Thu distrb'1--t-i-r of th.e cattlc, in Pa~loc rovince as estimzted

by the Mcroccan -.. iitry rf I,riculturc in 1(G64 is:

ll! rth Chaouia 4 6.,9?2r.' of which 2 7,0OC nre

immerndiately ircund tWcity of Ctisablanca

and 15,000 EAisl:e.
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Centru I Chacu ia - 54,344

South Chacuia - 61,927

Den ,hmed - 41,000

Oued Zc - 30,OC0

Khouribga - 9,647

El JJdia - 112,95'7

A1 z em-rou r - 32,078

Sidi Fernour - 82,046

Zemrara - 37,263

508,964

.he area aLzun= Casablanca shows essentially th.e chfaracteristics
• ! ........ nation center.

re-;ired or the crtati-n2 ef an artifici! it', intn

T is are- n-fCrt is i.ir -,dy b<.inj nude trwarl selection

.. ich ".'il -. kc "- ini'ial :t tc: c'st blish " .-nrtificial insemiri-

ction project -sie - an -ff2rs better ch-,nce of success.

.ihe uSAID assiste .orage 9reduction Prograr has been quite

successful in the Casablanca area and there has been an increase in

demand fcr improv-c fet<der cttle as a result of this program. The

market &nd n Eeds for more beef is present which should help establish

the need for artificial insemination. This area is also the dairy

zone worked by the central dairy cooperttive in Casablurca. This

cooperative processes 40,C0 to 50,OCO liters of milk daily.

The dairy business of the cooperative is repru.sentcd by about
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1O,[C- cows, cf which 0,OCW ic:r ithr pt.r. hr-ld ,.z cr cr-)ssbr-td

ani::is vcv,:lorA by cr-ssin .otivt, cuttl. with J:-p.rte:d br-ds.

L vcry f-:vzri.bl, chxr%t-ristic of this rzi,n is thi ' rsenCCf

soz.- ai,'e h-rds (ICO to 2Pr' h -d), thl Ct'.f..ts "i 'nhch s cc- anxiou3

tc i-prve their cet.tI with sirs of uE:v-Ar brc.. g

Thes3e2- hjr's .r-_ all accissible an ... .. ttr car.-. nd r.,n..gcrent

-nhar. "cs czttl. r:,isir:.g irt,s in Moroczo. Thi is an .rcciro5ing

f-actor which unsur-s cont.ct arnd illows zhc. spr--d of idEas on isprcved

prcduc ti: n.

Fin1l-y, f:r -.-- yrs a few laru-r -liry operators in the area

- ...p TI:: !- ure brcd l!stein cc,:s, which they knew imt b-

:-:ted -h bt ;:':roc '-t bulls uvilcblo, so they aru preventing the

-T c. : .. .. c.. c-cs -y local scrub bulls. The castration phase will

aezi.-, c:.JIly hcr..

Fir these rsns, it apr,:--,rs hUat .t the Caspblanca area is the

logical place to create a National irtificiel Inseminrtion Center. It

wou-d iamcdively bcin to serve the region and prepare the way for

the e: rnion of the program into other regions by way of establishing

an exapni ing riv .,i artificial insermination st:Aticns. Lltimately

such stations would be established in cth,::r centers of cattle popula-

tion, beginning with Cheouia South, the I Jvaida are" and Sidi Bennour.

Sires should be outstanding purebred .cnm':rs of the breeds which

are selected for Jevelopment in the area. In the Casablanca area, I
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would sug'g.st thi 'Ltst Hiolst, in, T.rir k:. is .wn Ch:.r1:; b ulls th, t

the GC',! V tr in:.ry .n' Liv-stsck ,. rvi., (2'-rvic. c- 1' E-o;2,,) n.w

owrs, aind us? rt: ,:2C .ri,4 t:., .. irc tviduu;l C' r>: 's ,r i,,: ry i ir.s,

h th-_r it b!. ilk ,r r.at . Th.: sir,s , phnnc d

prorr.:m should L. thtruxh:y cxo:.ind, b)th 'r-:: th: Li.Loic .l point

cf vi . (wu:. ity c;f ih s.:.en) u&nr from the health a c. cf viiew

(especially r,:priic tiv-: ailments). qhy woild then be examnd

frequently while ir, s:r':ic,: anw, of course, a rcccrd sl stem set up to

evn2ui. tc -.. ch -ull's pr: , .ny. ThE- progrm soon c ft2r stLrting would,

if r-pc-2r!y cr.nuc A, require three sires of each bre:d whose semen

'culf be co:llect.ed eo prepared every 0,ay in rotation. 'With a snccss-

fu! or:::: unacr=i, twculd be possible to amortize a bull in three

years, *..zizh would ohen result in the replacertent of one sire per

breed - ,iarr , ... -s possible in an optimum program in the United

Stet:_ to utilize one sire ann.illy to inserrinate about 2,00C cows,

but %his will take ;ui.e some tim in Morocco.

if a USAID veterinarian is assigned to assist in such a program

as this, it will be important for him not to attempt to transfer in

toto U.S. standiards of progress, as the situation is somewhat differ-

ent in Norocco and ideas will have to be tailored to conditions and

problCms as encountered.

This program must be adapted to the requirements of the area. The

insem-inator must not wait for the farmer to call him. On the contrary,

the farmer will have to be taught. Therefore, I feel that duily routes

;m.ulst be organized for the inseminators and the rcute stops must be the



arr r c'.ttl, f:r3rs in th. arg.. Tihes.. farners s huldi entt!r into fn

arnt with O'."h CCO wh{ ,rt,by they would issume th- following rescon-

sibilitics:

1) Lgrcee z h tie ll cows bred artificially by the GCM

techniziL.Ls.

2) Agree t; kep no bulls on the prcrmises, and to castrate

all crcssbr--.d inale calves born.

3) Agree -o an ear tagging or other type of positive cow

identification.

4) tgroe to allow his farm to become the route stop and

local cduc!ttional point for himself and surrounding

farmers tb be taught about artificial insemination.

'W-en a ner.-y former becomes sold or, the program and wishes to

take .in it, h- will i-ntc r into an agreement also. His farm will

then also become -a r-ut- stop if he owns v sufficient n-umber of cattle

to justify this. How-, ver, if he owns only a few onirils, he will be

taught by the insezLnator to detect heat periods in the cows at the

route stDp. This sIl farmr will then come to the nearest route

stop whenever he has a cow to be inseminated or when he has a bull

calf to be castrated. The artificial insemination-castration techni-

cians ,'ill r-ake each route stop at approxirately the same time each

day. As the nuzber of route stops grows, new technicians will be

trained to handle the increased work load but gr-.:dually less and less

time will have to be spent nt the original route stops doing tuaching

about the artificial insemination program and detecting heat periods

in the cows.
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This mtuthod would 1ll0w for cotinuu2 ccntt.2t, gretet st possiblQ

simplicity, uind it Wo-)uld crkt .tc strutture Faking It pci ll l, for

education of the frn-rs about trtifio-.l ins in.tico urA c!stration.

In .dditio. to this methd of Ihily rcutL stops, th: usuLl r.ithod

by which the fzri:er tclrphones to ask fc." iaction will r:=duoly co.-

into being in the Cr:sahlanca rea, iind so-,2 of th. ::'Lr dvancud trra is

where telephones are prevalent. The technicians who w !rk :t thc

Tationai j'.rtificial inseination Center in scmen coli.tion, dilution,

preservation, -nd dispatching will also do standby (!uty in tirtificial

inseziration and cas-rJtion take care of these tol.phcn - rjuests

for ser;ice; t"is w :e srll at first but will gr,,rw with the prograz

in the C h:sabl-nca crea.

A,her mathcd, other than telephones for ce:.-oication between

the farmers and the )tinl .rtificial Ins7eination Center, Is to use

the ri I collectors. They could be orz::rized and p.,rh.ps carry messages

from farmers Vlong their MIl.k collection routes t the National Irtifi-

cial Insemination CeInter. They would te phone the center giving the

messages when they reached the cocperative cremeryto deliver their

milk collection. A s:Tall bonus paynent for providing this service

wculd have to be provided, possibly on a basis of the successful

insemination of a cow which they reportcA] to 1>: in h o at.

Of curse, :iiny nore ide.s cn solving the probl.- o f cor)=nicetion

will develop as the prograo progr-sse3. Perhhps in soe Eras, whhere

stations will be develcp'- later, the ust.- of homing! oige-ons Will offer
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Center must be a professionally trained Moroccan veterinarian preferably

with practical experience in addition to his advanced ,ducation.

Apart from technical knowledge, hu -,Plst adapt hirmself to the pro-

graz he is asked to i,-l.P:ment and have clearsighted ideas on organization

and adinistration. Hc must be dJlegated enough authority from above

to mak.:i all decisions at the operational level and have adequate budget..

at his disposal, and authority to use t,..to enable him to act on his

own initiation.

In addition to his administrative duties and duty to guide, direct

and encourage his staff, he will be responsible for extremely valuable

.. s ",hich it is essential to keep in good condition and in good

-inl_!ly, on his sh'oIders will rest the responsibility for the

spreA acf knowl-e-. f-ro the centaur and thus ultirrately the responsi-

bii+-y f:r the success or failure of the program. He must not be

hamstrung from above by lack of authority or budget.

The insemination-castration technician in this program has an

important job as an educator. Cn him will depend both rrte of insemin-

ations and the rate of conception, in so far as he applies himself

soriously to the job. Much of the increase in artificial insemination

will depend on the confidence he gains among the livestock farmers,

by reason of the results he achieves and his information sessions with

the farmers.



H must le ULove ll compet.cnt but h, -- st also be enthusiastic

about the pa.rt ho hzs to pl,-,y in i:.rovwnst of livrstock nnd have

faith in his work -:n'I his job.

I: is hop.-," th:.t .. n with agricultura! school triai:n will be

obtained to fill th, se: posio['ns, -is th,; i2s._mi[ntifn-a"t~tIt~n

technicians knowlt4_,-i must F,: I1>yond uc u' int':-nc- th he t chnique

of artifio'l insz-::.ition. H.: is a teach.r of strak-:r,-.iin an'

rh sL b f;.:.hii probi.z:-s of sl*;ction, fc-_d and hygiene,

a !cst athui 1 ..

I f el thz a c-':i:tLr stutus shou,'d b cons , . for this

- - :siti:., ic . n n office heurz, no fixed

h~~lld%;3 ~ S:-. c:-..:_-ca F:ct n is 1ricd r n . }is st!-t'us should-11

in' --- : s:-:ii. [::--:-s 4whioh should o'ensritut:. a. g.uine r::ward

.- s :f' rts s rsus. }is fix:,, ronrthly sdalry should be

by a svs:- fl2nuss for etach cow irsmnnttd and settled,

ad be -!u 6 i -ccroa.n>- with increased activity.

Th-ese -en will C.: train-d in artificial insemination rnd castration

by the cooperative efort of th: professional voterinary staff and the

USL_ tinri~n at the theoretical .nd pr,-ctica.:l 1rv-el but it is

haped that in the future some of the key people developed will receive

additional trining in the United Stutes.

The junior staff at the ,Ntional rtificial Tnsemination Center

will have t include people in charge of operational riaintenaince, mun

to look after the anirls, laboratory assistants to be trained to



prepurQ rt, riuIr, bk after i ; ru:>,,ntz genden.r-lJly doH o6: jobs

in the :. :.nl, o" c'::r> tt s:cretariul ZtL:ff to ttke

care cf ur:nt', :-.iotn :.n, filing.

B. ulr n

Th list I- )! uit'mnt n &.,-do: .t the flati)nal ;,rtificial

Inse -, i,- Ce~t. ...... r cll, cti xAn nJ pr-serw, vtion of s.xuzn and the

ri..- ... 2 tc or Cows :.ut bA 1ruwn up ty th'i Directr, who is respon-

sible, 'rut shzu2A ir l< :r.,. t 3f tb. f'oliowing:

,u - f--r < I,.:nir :.rn3 th ~in.' hull .,.:n for qualit';:

1. 1. g-.cA :uulty :2ioros2c with sterile tL.ss slides

anc" slips.

2. A Fir> I :eo:rorot-r for sp;rzrtozca cunts.

• t . :T.e test kit.

. f ........ 2t ... wh cnh us-s so-cLulled op.city

5. ,,th.1 . i r P-Dsc E0.gz l stains t- , :ku slides

for .....z-.n for spermatozoa.

FwiiT . ..ent f7r C....c -in. D lu,,tion and Storroe of Semen:

1. Srtifi~i ! vaginas.

2. Luric:.r- for preparation of irtificial vagina.

3. Thermceter for taking the ter-perature of the artifi-

cial v-, in%.

4. Sterile test tubes, some graduated for sci-:n collection.

5. Beakers, some graduated 1CO cc. and 500 cc. sizes for

preparing solutions.



6. Sr-en Dilutrs, prAf*r:Lrly ,;ru y .k citrLtt., will be usEd.

7. Gui=-..d D.Ib- I f-i"r I rk n tubt.s .nl vial..s.

6. S em!en dy,' t , id, t fy brt Lt Ly Color.

9. R:hl.r slvrmnrrs ficr tL;t 'tubs -r vLds.

10. 1?frig, .t;r.

II. Icr- r :kin:{ ::c~e

12. Tstb2r: cks.

13. [, ;7coi ": ,tr;,nt product for washing equioent.

1/. .... * ine solution.

15. !,1: . . . . ..

16. i : l ,:. s .......... ly 12 Y 18 x 3-1/2 inc,.Zs,

f o . .. -4iom.Cn an hnliing iT cfturward,

.... r .. ,so in .- :king tV- s'2mn qyIlity test with

17. m.:............ ipent from boilin- water or oven.

Since sperr ntozo_: are c-uickly kilc.d or weaken-d by toxic sub-

stanco-s, it is very i:porta .. that all equipment be scrupulously

cleaned, sterilizei.< :r k-pt until.

in t-h. longer-term thinking, the possibility of using frozen semen

must La consider;d. Rleceptacles holdrig t n liters of liquid nitrogen

andl ab'e to preserve 200 dcs,-s of semen, consuminw oo liter per day

of nitr,-n, are available in the Unitud Stat ,s. TLhis type of equip-

E ont stores semen .,t -1960 C in'd the semen can be stord for several



11

years as long Ls this low is ;:nt:iined. This, as was

nentien~d before, &onl1' r,:ur k' .. pln2 t. rrc~pt~ul, s r~ohrcrged

wish liqu-'id ,ltrh- n ;hich (c:,i 1, 1r, l CI:hhnc u.

-t Ir t h - ,1rt ii, 1 iif r-.:: tri tn-cP tri: t n tmchnicifins

!.. Syrin;,y~is crn ins in.tAing; pipett, s (plastic Oisposable).

2. Euipment cvirryin, c

3. Plastic d isposat!c flovus and sleeves.

4. Tal.um, ... rh. in shkir can.

5. Rills c " :-nt cotton and paper towels.

6. F-hlicn" s.-

7. Coverais • 2 n bhb r boots.

E.?~ .-r t, e...ble washing and disinfecting

ots % - f'r- or hrr .

~....~L1-c.7: . ns __,." "u.k. cut, insemination forms.

_,. .hirdizz Z c z2,<n ....... ,

!i. Cbvousy, " l e sslry transport vehicles should be

included in -. ,uip-znt.

C. The hsimi Facilities

The GCM, Veteri: ry and. Livestock Service (Service de 1'

Elevage) airebdy zrns a farm of 147 hectares in the Casablanca area

which , ,ou be ideal for the National Lrtificial Tnsemination Center.

I o-lrtedy possesses a physical plant designed and built by

tha French Governrent for artificial insemination just before Morocco

gained in_o-de.ce. It has never been used and has been abandoned

since its cor.pletlon. It will require some modification3 but is an

ideal oDace for the creation and equipping of a National Artificial

ins zkination Center.
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It c( ,nzt-, f a r.O'nt,.1.. or cnIl r1tinr' n-,xt to the.

space dttsirn(dl f' th-: ;.jrth' ........... r
sp ~ ~ e s i. . ..r t n : . 'I x,., rr :r :s c ,-,,r . .. t . w ith t h e l a b or -

atcry,, on= of which w,:; proa,.Jly 1,-3;fn. As a str,:nf..nd scrnzn discatch

rcc- E::d the oth-r Ls L, u'k:r.i;trativ, ctin r,:

The.t'i r numb-r of auxilary huildin-s rnerby including

stables and buildls uA ich ccild he put to us.: as fe<A stcrage, etc.

The av .i!bi~ity of a, physical plant fc, the.: start of tn

ar £if a ins a:--...- ::n< c,:nt~r thus appears idt;,-1,!, ., th. branch of

g'e-z-.e .- ,hi,-h -- -- pr.-,p,rty is also the lcoic! branch to

; ..... Sstem

- . rh;rcr;s kept by the I':tion l /.rtificial

Insei iC C1' th2 staff to register, control, and

evaluate the activi Cr:r'r an all its cperations. It will

be necessary to he f in for-s:
(!) F:-. r- - .." : the - ti .e, s-., with a

registry of each bull; this form reccrded on a daily

basis will show all the information concerning the

char.cteristics of the sel-un collected from any given

bull on that day.

(2) Se Daisnatch form. This form shows the movement

bewen t h artit'icial insemination center and the

vLricus artificial insemirauticn-ca!stration technicians.

It should bear reference to both the insemination for-
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which is to be mentioned next and to th, previcus

document.

(3) Insemin.:tiqn form. This form should makt it possible

to control all the activitie.s cf the artificial insem-

ination-c-istrztion technicians. It sh-ull p-sitivfly

identify the cow which was ins-eminnted by anr-tag number,

owner, lOIatc2, descriptian by breed, colcr, ctc. It

shout_' alsa) nositiv,ly identify which builL semrn was

usd to ins--:_..ta the animal. It shouvlc b..e -iAe cut

in dupli> d a copy giver to the owri.r with instruc-

tions t.- -h. c' sho-uld be wf:tchcd for si.ns of hoat

in 17 t, 2- ,y thrc:fter. It' she comes back to hcat,

she f "o.. i";'E and n.rst be inseminated

again.

-, Cstri : "r. This form d-scribes the L.nifmL castrated

by an e-t number and is of covrse ancthar source of

data to e n.rol and evaluate brth the technician and the

program.

(5) Monthly rc;ort form. This form should make it possible

to establish month by month, bull and technician data

showing rssults of conception by bull !nd by technician.

This record is extremely important. It represents a

graph of the activity and efficiency cf the enterprise.

It is on the basis of this infcrmation tha:t the work of

the bulls, of the inseminators and of the Center itself

will be judged.
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Tt is )bvious th t I h-ive only £Qtir, -he -~y documrents

which L-re abso~iutely e.nil Oth,- r f :r,: will, C f ~zibe

invoived in rcp-r ts, -hc'K l pru h2tiC7ftf; t~fl

in~ventory fr.r-:s C-v r~ i3 'tc. r'c-qulr cC hy i:: y :r.7-.r~izLtiof.

VT .Cnc si.

?r~i~W :~:is is s! L~s a tool towvirds thim iT~,leoc-entaitiofl of

Ln -,u;v-rA Sc i -r-;f rrr within th. f rar.ewrrk -l f L3t~1 ancl

c,-rcrt:1 :c 'n-,- 1r~prrv~t of' ciht rz. s;r.' -. rtlf'ial

1e:ir. ~ :7,n r3 2ch.Ji 7.1f cc rJ h,,; E.~1xt(r z.- ,- TD (-!itof

vie~~~ 1 f1~ix roh.1, ri '1 r, f ~ si~oo1ti

is lieyto U- weFc.. nwv:, we- sl-Gul not s..t miur sights too

'lF, rcLp"3 d r:pdJvlp~ Trnfc,*vryhn o~ on the

authim rity of .~~h art- tc implient thie prcLr:o2-, the- coordiraticn

:f iffren c::pl:!:ca~urypro~rorns ZL rA i:Iclpticn of -.r-th:Cjs to local

Thr; r thr--e essent.Lol c,-nditions fur the, l'UrtificiaL1

insefriiz~ticn in :',r3r-co which canrot be SuttiA toStrorcyly:

(I) ntt:raionof t, ,-rtiflcijl insemidrLticno progrimr with the



opertior of tho cro proluotion pri rJ:..

(2) Thp..:n~inof* Li prcLrmm t*:r the (-,, :tr:ticn of =;. bulls.

(3) Ldmrd str t i~n, plLnning, (ii r ict in , ~ i!: pi;-:.tIrg of the

prcILhr:pr. nf't b: cknc Ly tr,_ind_( foctnrs of'

Veterina~ry Meicinc.

iA reproduction section shculd definlitely be e-stznblishedA within

the GC,.'., Vet erinary an-d Liv ,stcck Servrvice vie11 '._.vage) which

has nc; nhr d,_t.-:!3 .2-xctpt the zirtificiu~l if~<2rL o r~rnff-Lr, und its

~':ng lt r16/it sho:.uld br. possible t-) p-rf-ct thnt rorgr.ni-

:o~w. tnj Ih k.n c:. 1 w rn .th -,' i;.'t I c r z: r,ie ChL r. n eIs c f

Cc, -: catonpEllL + C, t2 . l equipp rg

UC-vicusly, z~~s L s d(,p-ind5;_ L..;,tncJ ikinjg. In the

pre =sa-n t S tPte C_ ~i L nsn e i'n situLti."n Lr-d mentality

lav' r TIhe Gcv;y rn:7cnt c-f '-:sorc wit': USLTD sitnc will, there-

fore, h,_';e7 tc alc .'ek l th.e finansirg of' the- Ertificinil inseminaticn

prOgz:._-z if' it is to Lt ucesfl Fur.,s will ':, ' 7.Ler,-.arks-d in

the buu3j-t fcr :-Ifc imof th.e ;ulri 4s u th., pr-oc S.d N!Otioa

LrtificiEl. :i1tc C. t'!r rt Ctestibkrica, --qq,-icping it, w!-rkir.g

expens,:s, Fpeyme!nt of personnelI, trLuini g-_,, trtjr-ling £.is of the

sta~ff, c, t of pulicity, ctc., all of' which will ber;e-Luire2d for the

prourwr recomrrmendud .
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