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A FEASIBILITY STUDY AND °CSSTBLY METHCDCLCGY F(R INCREASTIG

THE CATTLE PRCDUCTICH PCTENTIAL TN MOROLCCC

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

I. Purrose,of Thig Report

The purpos= of this report is to study the livestock production
progren in Morocco und to determine the feasibility of a complenentary

artificinl inserination progran to ussist in carrying out the USAID

gszizted gouls of the overall livestock improvement progran.

This is & wids end fer roaching program which mests with diffi-
cultizs in its wchieversnt. The professional viterinary staff of the
Viristry of fericuliure In Morocoo is faced with changiag tne tradi-
tisral habits of ths farmers and raquirss lonz and arduous tralning

efforts, as well es considerable technical and soclal knowledge.

A plan for developing livestock improvement is very imcortant in
this development effort and, to be realistic, it rust conform to the
overall preduction objectives. The livestock prograr has already been
started by improverment of forage production ard ncw should definitely
move toward & national livestock breeding campaign direccted to improv-

ing the local cattle by crossing with purebred bulls.



I1I. Background Inforrmation

A. Th> Sottiinz

1959

lorocco reattalned its full sovereignty in 1956 with the
termination of the 4Z-year Spanish and French protectorates cver the
former northern znd southern zones of the country. Tengier ard the
southernmost provincae, Tarfaya, were lntegratod into the Kingdom later.
An old country in tradition aal culture, Morocco is confronted with

difficulties in consolidating its irdep=ndent status.

Thera is & dual economy in agriculture in Morocco and the

two sectors exist clongside each otker throughout rost of the country-

sids, They differ ia size of farm units, in equiprent arnd techniques,
guality of livestock rziszd, crops and yiclds. The "redern sector",
which oririnally in:ludsd rostly Buropeans, is mechunized and often

frrigsned, uses s.ol:ctad enimals, plants, cnd seeds and studiecs its
mark:w. rModeorn scc--r farmers ocxperizent with now specics and learn
quicxly =bout th§ --cdern methods of cultivation. Finelly, their opera-
tiors are rourded out by facilities for storage, trucking to port, dock
warehousing, end trensport to Europe, which rakes e unified commercial

systen.,

Traditional agriculture, on the other hand, is that of the
simple wooden plow which just scratches the surface of the soil -- &nd
perheps much of the problem begins right there. Tt is dependent
completely on adeguate and propitious rainfall which is seldom available,

and it is devoid of scientific calculations of any kind. The donkey is
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the U.S. donated corn to nuke & more complte ration,

The poultry phuse was to bogin in late 19€4 but cncountored
sore d:zlays. The U.3. centritution of cquiprent end grain hos been

zatehsd by u Govornmort of rorcceoa contritution of tuildings, additicrnel

ircubztors, breodors, ord f£o.4 supplements for the US. grein, £ 1S,

I
"3
ror
<
(-
[V
[N
>3

Poulwry fdvisor ¢ Yorocco in May 1965, «nd .2 poultry phese

is ncw progressing.

The cattl. phess of brecd improvement and purticularly erti-
ficiel iaseminsiicn, wes medo o prt of the "Project irreemenl” sirened

Juns 2%, 1263 witnh trh. Government of Morocceo. A srall arcant of

ertifisis! dipseminntiza sguipmont wes purchosid to suppiromont existing
GO eguivrent in ordor w0 luunch the prooram, but this phuse of the

fgreement wus rot rezlized in 1963, nor to date,

Vortal diszc.zssions on the subtjict were held between USAID/H
officizls =nd the Dirsctor of tho Government of Morocco Livestock Service,
Dr. sr~2d Lasaberki. Following these discrssions, tho USETD/M requested
AID/washington to send an fzerican Veterinzrian to Moroccco for two-months
TDY to study the feacihility and possible irplementation of an arti-
ficinl insemination program and to prepare an analytical report on the
subject. The fmerican Veterinarian TDY errived in Morocco on hpril 17,
1966 ard this report is the result of his study of the possibility of

implemernting this phzse of the program.

L vital aspect of all USAID activities is to train Moroccan i
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planners, administrutors, cnd technicierns in imprevd methods crd tech-

rnolczy. This training runges [rem the dully cornasts botwaen imericons
ard their Moroccoo counterparts through ¢ wiee scope o in-service

short courses, pre-service schonling, end participoal treining in tho

United Stutes throush srort courses, obs.rvations, ard ovtended studies

4 long~t=rn program is envisioned, encluding training of
Moroacan personn=l wht will te ahle to take over aurd cerry on this

tusk of livestock upsreding.

Moroceco when e nzticn-wide brezsding

plzn iz cztablizhad, =is profsron may tuke differqst forms, consider-
ing <hz cheractarisztizz of the various provinc:s.
~ - 5 - - - v T de] - 3 v
Traditicrzily o ccttle dirprovoment brooding program 1s organ-

e
N
(‘g:

in either of tuws wzys:
(1) In the forn of a nusbsr of arca purchred sire breeding
stutions, or
(2) in the form of aun ortificial inserinction center and

L. I, apce stations.

The purcbred sire breeding stztion implies thz construction
of a building to shzlter the brlls that will remuin there. The cows

t0 be bred are trought into the staticr and bred nzturally there.

This type of opesration also irplies tha cxistence of qualificd
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voterinery porsonncl ot ewch stition, otherwise the overztion would be
curricd out urder tho contrel of poranes who wre not techricully quali-

fied to dingnos: the prescace of dis-use in the cows bL-ing bred,  This

n

[

recults in exposure of the purobr-d btulls te dis.ase whizh could ru

them vory quickly.

. more practical program is the creaticn of ar artificial
insecinstion canter, t-ocause:

(«) Tt is 1.35 cexpensive a3 there is no distribution of bulls

tc tha vorious locel s=ations, only the distribution of s.ren.

" - -, SR B o -~ . + Py 4 yores - - + -3 H
of cows and the bull ris no contunt with cows, so contunination fron
Sdcozzz R R D
J313223<C TOWS 1S &uW.lC=q.

¢ N . - : . . . N .
(c} The lon:l statisns require porsornsl rush loss technically

r

reguirs caly technicians trained in sriificiel ins-minztion and

cestraticn,

III. Pcscitle Contrirution of Lrtificizl Inszmipa*iop to the Totgl

Livoatsck Progran

ihe artificial insemination nhase cf the USATD assistod Livestock
Improver=nt Progrzs is interd.d to eventuully reach both the rodern
ard treditional livestock farmers, erd it is enticipntsd thst irproved
gnirals rosulting from wrtificial insemination will result in

substantial incresse in meat, milk and other aniral preducts. This



phuse of the progran would be directid at izpreving or upgrading the
netive cattle throuph crossbro-ding with irported purcbresd sircs,
resulting in: (1) ieproved body confhrration (2 hichoer ratio of

N . . . . . .
curcass meat to ton:), (2) inerensed hirth weishts, wounies welipghts,

g
c*
L1
=
[o9)

morkol welg ror. rapid roturation, and (3) rore o fficiont

,4
¥
bt
y—
\‘?
s
"
a4
'—l

utilizaticn of . This should result in o botter sprd

¢ronomy anong the livostosk formers apd botter nutricicen in goreral for

tho consuming population of Moroarco, Ln irporturt ploce in the 1S.:1D
saepsor-d Liv.ostosk Impravermont Propram therefor coons roserved to

aptificial ins-rinstizu, wnizch will hoave o b intogroted with the

faroge producticn ot runge lrproverment phuses of the ov-rull progran.

3. Saotrez I-voved in o riopnine o frtificie) Tesoriaction Project
Berurs sonmlng tae possibilities for the intreduction of an
artifi=icl ins.rirutiin ;rcjnc: i the difforent oroos visited, it is
necezzary to point out oone chersotoristics of czvle relsing in toroceo

Thers ars asout 2,800,000 bovine unirals according to GCM,
¥inistry of ipriculture, 1964 estimates. These are found in the verious
regions as follows:

Cujda 33,0C0
Fez-Teza 281,0CC
Meknes 202,000
Rharb-Cuezzane 250,CC0

Rebat 217,CCO
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Chuoula 263,000
Tedla 184,000
Doukkala 266,000
Marraiech 629,CCO
hgudir 217,000

Northern zone (Tetouan—Tungicr) 337,C00

Total  2,€80,000

The cattle pcpulation is scattered among mzny srall owners,

in what may be tcrmed '"micro-herds".

Cattle hords with three anirmals or less represent 50-75 par-

cznt of tho totzl catlie population, while herds with 20 or more hesd

14

only eccount for shout 20 parcent of the bovines, asccording to GOM
+ ’ B

Generally sozaking, the grzzing of cettle is on collective
lends or on grain stuttle. The anirels ere watched by children or
adult harders who itek2 them out to pasture in the morning and bring
them tack to the village (dcuars) in the evening. Thus, many of the
cattle rumbers do not represent livestock farming in the strict serse
but rather a collection of bovine animals representing capital, or a

kind of reserve.

Cn the whole, exept for the USAID sponsored forage production
areas, there are fow food reserves for cattle and there is a very limited

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

i{s reeerds fe.ding, which is still @ tiz vart of the problen
in most urces, it is cssentiul thet the furmer or the 7illupe produce

the necessary foreg-.  This nust be done, not only on o day-to-day

busis, tut shoull provide peserve allowances for draught years.

The Yorocczn fellah doaes not appszr to havs ¢ real sense of

livestock bro—ding. This wuy be due to the fect thoo up till nouw

cattle have rerely To-rn intendod to produce & littls nilx for the

cwner &6t to cornstitite o capitul reserve sllowirg ouncors to satisfy

trnzir s:nsonal neods I ceshn.

The Morszoan farmer, in genersl, seems to have no idea of
spending rore in curp nore, pernaps partly because thore husg pever

bazn z rolistle or prodictetls rorket. Milk dis sold reinly for use in

-

ngs o to boosituctod in an adjo-

czat ~r3a to be shle to teko zdvantage of this dairy rzrxet,

The purpose of livesticck improvement rust ther=fore be

defined in order to rzke people think in terms of s=slection.

At the present time the Moroccen livestock ownars' procass
of selection appears to be very crude, if it is przcticed at all. ! n
appeel to his interest must definitely be gearcd to & pronise of
irmediste czsh returns.  This could derive from rors milk for those
who live rear towns, and lerger carcasses more quizkly ottaincd for

farmers in general. The requirements for selscticn, +t the fara level,
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arc rot generally undorstoed and it is cbvious that o whole progren
¢mbrecing the various wspocts of eattle improvecent rust b studied:
(1) 2election of br--ds, the charcetiristics of which are best seit.d
to ths wins of the aren in quoation; (2) u choice of producstion, cither
moat cr milk Bost suited o that aren; (3) @ selection of forege pro-
ductiss which the arce con provide and which can insurs the desired
type <f znirzl production; (4) & choice of the bust methods for attain-
ing ths desired.producsticn, either by selection from the local breeds

or ty crossing with irproved irmportcd breeds.

The irsrov-zont of tovine stock without considaring the
gtove Scus points could lowd to failure, Tt would be unwise in this

writ r's cpinion o -iti7pt to felluw a Aifferent sequonce in the task

of imgrovips the onttlo production potunticl in Moreccco.
< whnt ig Sptificial Irserminstionn?
-0 W18 - o) l_s-..- e Segiviied :;‘,_.L..:,tl‘)n-

Artifi~izl inz.minsticn capnol bz thought of in complete

1, a means of action wkich cannot on its

[ S
w

(e}

[
[4

ct

§ e
1]

o

—
ct
1]

2

'

'3

o

<

ot
O

own solve ell the probizos of poor production efficiency in cattle
raisizz. It cuan orly follow other improvements and be.complementary
to ¢ %stul program. i knowledge of artificial insemiration will prove

this t¢ ta true.

frtificis]l inseminstion is a method of producing fertilization
of the cvum by the raruasl introduction of semen into the genital tract
of the feralc. The procedure his been accomplished in all domestic

anirals. The primzry advantage of artificial insemination is the
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possibility of raking extensive and widespreod use 3£ sires thut vill
trapscit desireble chorascteristics to thoir offspring.  Eeonomy, sefety,
crd dinense control cre othor wdvantuges.  Under i-proper supervision,

the assets could beecre linbilities end discase wnd poor ganotic

¢harect  ristics would b disseninsted. While artificial inseminctizca

B

is pructiczd to « limited cxtent with other specics of nnimals for
varicus rruscns, tho cattle irdustry has utilized this type of bre=ding
.

rmost extensively, r- following description of crtificicl inseminztion

zttle.

o]
o]
O
Q
[0
|99
&
"
%)
w
™

J

3
f—
H
I
m
+
o
o]
R

(1) Cnllszrion of Somen

3
iy
[

'
j )
b
'Qd

lceted in an artificiel vegina, which

5 CO

-

+if7 mizvar cylinder about 3 inchos in diancter and 15

-~
..

5 20 inches lons, nclazing o thin rubbor slecvs oo spproxinately the

4

snme dirursions.  Tho cuter and innor tubes are sizisd together et

the inner liner ond sioulating the neturdl vagine. b oscit rubbcr cone

is ettzconcd to ore zrd to Aircet the szmen into a zlzss viel, A

l

lubricznt is applicd *o the inner surfrcc and the tzrperature edjusted
to lCio to llSO F. #zst bulls will ejaculste intc this apparatus
durirg the process of mounting cither a cow cr & tull cr o specially

constructed dummy. The artificial vagine should t: just long cnough

so thet the ejaculetion occurs in the terminal ruttor cone, thus cnsur-

ct

ing the ceollection cf a clean seme sample. Tt should rot be surrcurded
by any rubber bands, us these nay be accidentally trznsferred to the

bull's penis,
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(2) Erxamination of Scnmon for Canlity

-

The everage volume of the cizeulute should be 4 to 8 cc.
L rough estimate of thi concuntration off tp-rn is rade by observing

the coler. & norsol semen specimen is opugue aed milk whilte, the

cpazity bteing dne slmest eontirely to the spurnatozoa. 1In contrast,

(U

ar

[ 6+

spermic cjaculete is an almost clear wnite-tinged fluid., £ closcer

ostimatizn of conc:ntrzticn is obtained by microscoplc exarmination of
e r'resn semzn s;"ol; or by photometric determination of opucity.
liorzzl bull germen avierszesd about 1,0CC,(CC spermatozon per cublc
illimstor. Mobility s deternined by low-pouer microscoplc exaning-
tis7 7 & fresh oroporatisn, Thore should be muss peveront, with ths
¢ gwirls similur to those produced Ly the wovinunt of a
schosl of fish,  Unicr mozaificction of LC0 diameters and with the

f physiolcgicel salt scluticn, 80 to GC
araccs of the sporemcoozon anould beowotively motile. Fertility is

sotory whers motilivy is €0 peorsont or rore, but it should be

ly reletod to mortality. Longevity

o

i3
‘o

3
f

u

o
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'
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e
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of the soermatozos is chaocked by storing s.men at 40° F. end chocking
pericdicelly for motility. lorphology of the sperratozoa is checked
in a sweincd preparction when infertility occurs. Fighty percent or

rmore of the spern should be morphnlogically normal in u gocd semen

specinmen.

(3) Dilution cf Semen

When the specimen is determined to be satisfactery, it

is diluted or "exterdcd". Egg yolk phosphate diluter, egg yolk citracte
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transfer from cow to cow of those diseaszs, (3) the feed and labor
expanded on keoping & bull cuan be spent on an extro cow, (4) it mankes
pessible the develepment of superior anim:ls within a particular

district and eventually throughout the country.

-

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

be used to artificially inscminate 2,CCO ccus per yeer, whereas under

Lo ]

naturzl corditions a bull can only be used for 80-1CC,

Tt has tesn sstablished that the most corzmon duration of
heat in cows is ssventoen hours, that thelr sverzge time of ovulatica
s = v ond of hont, that the aversge time for sperz

) £y

tha upper tute is five and onc-he 1l hours, erd thzt the sperm

izire ¢bility in the tubes for uzbout six hours.

(=0

zal has sctually cemmznced her heat

o PO N - + .
for twanty-four heours zficr the arn

el
W
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e
O
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scntial to hueve access to repid informaticn

There rmust oe a systsm of checking the progeny, knowing the
sire, origin of the seren used ard the results which can be attributed
to a given sire. A sire rust be evaluated over time by the progeny he
produces. Sorme sires erc ruch more prepotent in trensmitting desirable.

characteristics to their offspring than arc others.

Ln exacting end rigorous administrative organizatiun must,

therefcre, accorpany an artificial jnseminetion project. There must te
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cn establish-d syston of data on collietinn of soms
skeets ere noedod to show identiticotien by cur-tog no-bors of
irated forsles, wod to record the results of the insorinstion by buil,

by insonminntor ot by renth. These records will rovosd Dailure of tha

ow to come inte heat weuin and cspoctod dute of cnlvine,

Coz*rotion is the con _osure weich will suzcoscfully provent the

Spmon fpcs ppying Bicooow mounted by tho lecul bull, wofleooor aftzr

jnszminuticn, whish woill oo s the valns of the toehnical or zZot-

- sphnian) date rogosiod By the contar apd lood to hopolezs eonfusien.
2 suceozsfuil zrtificizl ins-rminatinn procrom in Morecco will

s section within the framework

\

his is the loglcal

Ll
i

nzrians in Moroccc

cr
pe

frumswork os nest of the profossionally troined voter

b s

zre emoloyad within this ctrmictural
bs J

v
-~

[oF
e

vision of the GOM, Ministry of
hgricniture. Witrout profussion:l votorinary administration, dircction,

erd plunairg, this ghass of the Livestock Irproversnt Progrem canned

iz "reproduction secticn® would serve to cricte, organize

ard control thz artificial insominetieon conter ard etotions with 21l



its technicul advantapes (biclopical, physiolegical wnd patholoqical),
end would ropresent one of the nost inportuant olemonts for the adoption
of ¢ vrorran which most Morocean zuo-t. chriciuns wpponr to w.nt to swee

applizd, This scction would hove no oth e dutics and weuld be able to

concerntrate full tirms con this particular offort.

L1 the sanz time sich a scetinn would zet as a means of
spreadirg kncwledpe wnd having employoes raintainirg daily contact

with tho livestoek furmars,

This will Y+ the vory meechanism of an artificisl inseminzticn
centsr. The ins:riszcors and the centor officers will b: cconstantly

T

hoy will f21low, car togz, supervise,

edLocts, contrcl =n? in o word gob to "know" the cattle and thelr
)

proszny nnd alsc ths savirsnmont in which the Lotions] Ministry Cffice

[
-
4
wn
Vv
1=
ts
(o]
ot
1o
<«

]
4]
.

will zirculet

£1l thess possitilitics sheuld be exploited if such « project
cemzs inte teing, z:z ttey sro o cendition of success and will halp to

concentrate ection,

D. Currcnt Stotus of frtificial Insepipetion in lMerccco

frtificial inscminaticn has elready wade « boginning in
Morozcc: since the following veterinery stztions heve small ertificial
inseniretion s-eticns in their operetion and are at the dispnsal of

the liveostock farmers:
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Oujda
Fes
Khemisset

Tetouan

Thes

i

votorinary stutions arc provided with purebred imperted

sires, providedé znd looked after by the GO, Veterinery and Livestock

cs and Sale have one Tarentais bull erd

- Hhoerissot mos cno Turontuaic bull, onc Helstzin, cne
Mont.t-lluird, wnd cne Lircusin,
- ierrzxsoch nes oLe larerteiz cull end cat tHolsteln.

- Cuj3n kus “wo ¥olstinins und one lontebelliard.

Artifizizl insemination is carried out by the steff of the

[ )
¥
[Py

GQOM, Vzterinzry cnd Livestock Scrvice (Sarvice de l'Elevage) and all
thess opsraticns arc paid for out of their budget without any sum being

demand = of the cutile cuner.

The syster. employed is like thet of an American ertificial
inseminaticn staticn:
- A telophone call from the owncr of the cow.

- irrivel by car of ¢ technician within 12 to 24 hours from
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receipt of the call,

hlthough no charge is made, these stations, scme of which
have bzen going on for nine yoars, heve cerried ocut very fow insemin-

ations.

Khemisset carries cut an average of 20C-3(0 inseminations
&4 '
per éinﬁg, Yarrakech 20-30 per month and Fes 25-30 per month, and the

resulis are very irrzgular,

Tt weculd w2

ey

zar that the reascns for this disappointing

(1) Thzrs is no corplete, structured orgenizuticn uining et
ervifizizl inseniruticn apd cdapted to lecul conditions.

(2) Thz s-uiisns heve feiled to reach the livestock furmer
throuzn lick of roscurcos.

(3) Arzifizizl ins.ninction pros:nts a certuin difficulty es
compur-d with the eveiletility of local bulls.

(4) Leck -7 initiztive cr the purt of the cuttle-raiser,
who shculd wetch for ccws ccming into heet. It is a
ristuke to wait for the furmer to teke the initiative
since he will only do so when taught., It is contrery to
his wzntulity.

(5) Communicuticn difficulties.

(6) irtificial inseminution hus not been irntegrated in a

wider cuttle-brecding program and there hos been a

tendency to use it for itself.
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(7) The limited number of professionzl pcople have not
devoted themselvss to the L. 1. progran because of toe
nany other responsibilitiss.

(8) There arce no professional groups caosng the livestock
farmers set up with ¢ vicw to irprove cattle production
wnich might serve us a besis fcr cecparative and con-
certed action to help sprecd knowlodge.

() "There is often not enough large concentrution of wrizzls

et tho fanily or cven villag:: "douwr" lovel,

The previcus stetion atterpts et wrtificicl inseminetion have
hed the demonstrotive wonlus of cxperiments. They should erukle future

projzst planning to dofin: oigs and proccdures scoGs not to fall irto

IV, forfitions Renuirsd for the Creenizotion of = Suceessful frtificial

Ingeminsticn Prosros

Corditicns whizr will cnzble the Government of rorocco to set up

e successful Nationsl Artificizl Tnsemiration Cantor arc:

(1) 4 cattle ruising arca with & feirly high density of cettle —-
& ririrum of 3(,C00 cows over ¢ 5C kilometor ridius and
especially cn arce holding ut lonst 4,CCO to €,(00 ccws over
u 15 to 20 mile redius.

(2) An arec hiving geod cormmunicution feeilitices with other areas

where an oxtension to artificicl insemiretion stations even-

tuelly will be radc.
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(3) An aroa where the type of preduction ard cvnironment will
be conduciv: to improvenent of eanttle.

(4) An arca posscssing a rurket which will be & recdy outlet for
improved crttle.

(5) 4Ln wres with cormunications which will ok it possible to
readily roach farm-=rs in the sﬂrrounding villeges.

(6) in aree where urtificiael insemination will nct ko humpered by
cl&nécstin~ roting, ond the cestration phase will be accentouble,

(7) & devet.d, wrthusiustic, professivnally quzlificd end well
paid staff iz cvelleble,

(8) in ed-quet- coorating budget is providad.

S N “rs - .. . .
{c) Fign gi.iity purcbesd sires cun be obteined.

Tre selection of tmo osite rust be mede in terms of the objectives

= owarnll liv-stosx inproverant program. It is cbvious from the

tenno so frr thow the seattored posizioning of smell artificial
irrticn unizs in ¢ ioosely controlled system con certeinly not
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The dormirant ¢lorent herc is the creation wnd equivping of a

nel frtificiz) Tnsemination Conter. Tnis is where the bulls are

and cired for, where the steff collects the somen, dilutes it,

rves it, end dispstches 1t. Tt is thorefore the bosic production
The ertificicl inseminution staticns s they cre integrated intc

rogrer Wwill heve no bulls. They will receive the scmen dispatched
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by the Notionzl irtificicl Tnseminution Corter avory othor duy by the

quickest and the nost suitsble tronsportaticon,  thos. stutions will

‘

consist merely of artificial inseninuticn-custratinn tochniciuns, the

i

puildirgs and simple equipment required by thoir sctiviticos, Fach

v

3

irseminstor-custrator will huve an cutorcbile ot his dispesal.
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s the program oxpands, the artificial inseni
the arcs votzrinery siations new in existonce weuld bte integrated into

the progrun end 2lss toenme reguler stotions

This writsre hos bestme convinesd during his study of the subject
in Mcmsa0o thut tho lrricsel pluce to begin en artificiel insvmincetion
prosonn is with the eroation end cquipping of o Yutionul Jriificiczl
Irsc-inutisn Contor in Cusatlancn.,  The Coseblunct crow apoenrs 1o
boest most the sanditisng roguirsd fer tre crgenizetion of crtificicl

rrovires in Moroceo

with zcre 2.4 millisn peepls wrd o good potential frr o livistock market.

Ceseblance Provincs nos ¢ tovias populution of wheut 500,000 h=zad,
unevenly distrivutsd avar ths varicus dis“ricts. The rost concentrated
cattle populatinns zre those of the Porth Checuic crournd Cosablance

city, the szemsour wrew end El Jedide.

Tho distritution of the cattle in Casablanca Province as estirated
by the Mercceun ninistry of fgriculture 1o 1664, is:
Yierth Chuoula - 46,027 of which 2%,000 are
irmedictely arcund the city of Casablanca

end 15,000 ut fenslirene,



Centrul Chacuisu - 54,344,
South Crhuouit - 61,927
Ben ohred - 41,C00
Oucd Zen - 30,0C0
Khouritga - 9,647
El Jedia - 112,997
Azemmour - 32,078
Sidi.Eennour - 82,046
Zereors ) - 37,263

508,964

e

ns ecrea wrounsd Cozaublapnce shows cssentially tho churacteristics

reGuirzd for the creztion of an artificicl inseminction center,

successful in the Cuszblanca wres and thare has been an increase in
dererd fer improved feeder cuttle as a result of thls program. The
market ord needs for more beef is present which should help esteblish
the p==d for artificial insemination. This area is ulso the Quiry
zone wsrked by the central duiry cooper: tive in Cesablurca. This

ccoperztive proczsses 40,C00 to 50,0C0 liters of milk deily.

The dairy business of the cooperative 1is represented by about
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10,(CC cows, <f which 4,000 w«re cither pur-trd wnizuls or crossbrad

anirzsls developid by crossing notive cuttls with irperted bricds.,

b

. very fevernble cheracteristic of this rigion 1s tho prusence =f
sore lerge hords (100 to 200 head), the cwnors of wiich siem anxious

tc irprove their cuttle with sircs of superier breading.

o]

]
I
RS

=3¢ herds wr- ell accessible and huve boiter cors and manegermen

ihan rmest cottl. reising arcas in Moroces. This is an cneovreging
facter which cnsur-s contect and allows the sprowd of ideas on impreved

Firclly, for simz yeurs o few larger doiry cpzruters in the wrea

tuve oo importing purecrcd Dolstein cous, wnich thoy know rust bs

st urcoesd bulls gvailebls, s they sre praventing tne

~cuating of thoir cows by loczl scrub bulls. ‘irc cestroation phuse will

For these reozscos, it apnoars thet the Cesablznca crea is the
logiczl plzce to creoate a Motional irtificisl Inseminution Center. It
wot.d irmediately begin to serve the rcogicn ard preperc the wey fer
the cxtension of the program into other regiorns by way of esteblishing
en oxpunding rirg of wriificisl inseminetizn staticns. Ultimately
such stoticns would be esteblished in cther centers of cattle pcpulec-

sipninz with Cheouia South, the rl Jedida arcu and Sidi Bennour.

Sires should be outstending purebrcd membeors of the breeds which

are selected for Jdevelopment in the arca. In the Cusablanca arce, I
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would suggest the best Holstein, Turertais wnd Churcluiz bulls thet
the GC¥ Vetorinory wrnd Livistock Sorviee (Servie. ¢e 1'Elovaees) now
owns, and us> thom coc.ording to tio individuul {ermorts prirory uwirs,

d

whothor it be wilk or peut. The sires bofiore boeing usod in the ploeensd
prograz should te thorsughly examined, both from the tizlegical peint
of vi:zw [quelity of the semen) and from Lhu health poine of view
(espaciclly repraductive gilmcnts). Thoy would then be examined

freguently while in sorvice and, of course, o record sysiam sel up to

iusnte coeh bBull!

7]

pregeny.  The program soon cfter storting would,
if prcoerly cordust.d, require three sires cf cuch bre-d whose senmen
woul? be ecllectsd ond coripercd cvery day in rotation, with & sucess-

i+ ruld be possible to emortizs ¢ otull in three

yeers, which would <hen result in the replacement of one sire per
trzzd wvery yeur. 1o ig possible in un optimum progren in the United

Statzz to utilize ono sire uanuully to inseminate ztout 2,000 cows,

o]

tut <his will teke quite some time in Moroce

if & USAID veterinarien is ussigned to assist in such o progran
&s this, it will be important for him not to atterpt to transfer in
toto T.S. standards of progress, as the siluation is sorewhat differ-
ent in Morocco and ideess will have to be tailored to corditions and

protlers as encountered.

This program must be adapted to the requirements of the area. The
inseminator must not weit for the fermer to call him. On the contrary,
the fermer will hsve to be taught. Therefore, I fcel that doily routes

iust be organized for the inseminators and the rcu.e stops must be the
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cereors in the aresn.,  Thes.. farmers snould onter ints an

cgresnint with the GOM whercby they would assume ths follewing resgon-
1) tgree to have ull cows bred artificiclly by the GCM

2) lLgrez to koep no bulls on the prenises, and to castraté
g£ll cresstrad male culves born.

3) Afgrce to en ear tegging or othar type of positive cow

4) fhgrow to zllow his farm to become the route stop and
local educuticznal point for himsclf and surrounding

farmers to te icught about artificial inscninetion.

wnen o nesrty forzor bacomes sold on the progran and wishes to

te¥e turt in it, hr will enter into an agreemert also. His farm will
then =12c become = soube stap if he owns e sufficient number of catile

t5 justify this, Fowsver, if he owns only a few =znimals, he will be
tzught by the insazinster to detect heat periocs ih the cows ¢t the
route stop. This sz=ll farmer will then come to the nearest route
stop whenever he has & cow to be inseninated or when he has a bull

&lf to be cestrated. The artificial insemination—cestration techni-

Q

cimps will rske cuch route stop at approximately the sare time each
dzy. &S the number of route stops grows, new techalcians will be
troinzd to handle the incrcased werk load but gredually less and less
time will have to be spent at the original route stops dring teeching
grout the artificicl insemination program end detecting heat periods

in th> cows.



This method would allow for continusl contect, grectest peossitle
simplicity, and it would creecte o structure muking It possitle for

educution of the furmers sbout artifizinl insemination crd cestration.

In «ddition to this methed of duily route stops, the usuel methed
by which the farmer tolophones to csk for nction will produnlly come
into bteing in the Czszblanca ares, end soune of the nore cdvancdd ureas

1

where telcphones are pravalent, The techricluns wno work wt the

Matioral Artificiul Ins=minstion Conter in semen colloctisn, dilution,

‘u

pressrvation, ond A ching will elso Ao standby duty in ertificial

inse=ination end cus-rution to tuke care of these telophone roequests

t+15 will te srzll at first but will prow with the progrezn

fazinher methid, sther thun telzphones for cerrunicztion botwsen
wtispel Srtificiel Inscaminction Centor, 1is to use
the milk collectors. Tnzy could be orgucized cnd porhups carry messagss
from farmers elong their =ilk collsciion routes to the Rutioaal frtifi-

cial Inseminetion Canter.

They would +tclephone the center giving the
messagas when they reechsd the cocperative creumery to dellver thelr
milk ccllection. /4 stall benus peynent for providing this scrvice

wculd huve to be provided, possibly cn e busls of the successful

inserinstion of & ccw which they reported to be in n-at.

Cf course, many more ideus cn solving the protlsm3 of comrmunicetlon

will develop ts the progruiz progresses.  Perheps in sone treas, where

stations will be develcped later, the use of homing plgoons will offer
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Center must be a professionully trained Moroccan veterinarian preferably

with practical cxperience in addition to his zdvanced cducztion,

hpart from technicul knowledge, he imst adept hinself to the pro-

grem ho is asked to irplement and have clearsighted idews on organizetion

and sdcinistration. He must be delegated enough authority from above

to mok= ¢11 decisions at the operaticnal ;evel end heve wdequate budget .

at his disposal, und authority to_use_it, to enuble him to ect on his,

own iritiation.

Tn «ddition to his administrative duties and duty to guide, direct
ard erncourage his st2f<, he will be responsible for cxtremely valueble

ernizels which it is zssentiul to keep in good condition and in good

e A

Firzlly, on his shoulders will rest the responsibility for the
sorazd of ¥powlzdge from the centar and thus ultimately the responsi-~
bility for the success or failure of the progrum. He rust not be

hemstrung from ebovs by lack of authority or budget.

The inseminetion-castration technician in this program has an
jmportant job as an educator. Cn him will depend both rote of insemin-
etions and the rate of conception, in so far as he applles himself
scorioucly to the job. Much of the increase in artificizl insemination
will deperd on the confidence he gains emong the livestock farmers,
by reason of the results he achieves and his information sessions with

the farmers.



He nust te ubtove «ll compatont but he must c¢lsc be enthusiustic
gkcut the purt he hes to pluy In irprovens:at of liveosicex sad have

feith in his werk urdl his job.
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of arvifiziul ins-ninution., He is @ teccher of strck-tro=dine on?
should oo familiur with the probloms of selection, fe-ding end hyeiene,

I fezl thot o purtizilar status should be considorcd for this

- el R . . N s
izpor=arnt pesitizsn, io whizh thore cun te no offics hours, po fixed

M R S - - - h + 3§~ ~ 3 3 ~b e+ <7
noollnys ¢nd wnors norsonul ecticn is proporndorent,  His stotus shouid

Inveolve snzcill poy-sotss Whicn sheuld consnitute o gonuine roward
- - o ~ s o - S vy ) - ! t3 s N2 . . ‘ I3 K -
for nlc ilorts is rusulits, Fis fiwed ronthly s.olory should be

.
H

inuted and sattled,

wi by a cvst-o of tonusss for ewch cow insc

Thaso men will T trainsd in ertificizl inseminetion and cestretion
ty thz cooperative «rfort of the profegsionel veterinary steff and the
USAID vztorinurisn ot the theoreticel end practiczl level but it is
ncped thet in the future some of the key people develcped will recelve

«@ditionzl treining in the United Stutes.

The junior stuff ut the National /[rtificiel Inseminution Center
will have tc¢ include people in charge of opsrationel raintenance, ren

to look after the unirels, luboratory essistants to bz treined to



prepure rotorials, 1ok wfter instruments and generclly do odd jobs

ip the lab wnd of course the indisp-nsetle sccretarizl stefi to tuke

Th: list of cqulprent ne-ded ot the Hatinnul artificial
Inserminotion Center £or cnlloction ond preservation o€ sciten und the
insertnatizn of cows st be drawn up bty the Directer, who is respon-

sitle, tut should fnziade nost of the fellowing:

ctinmont Oar cwezinire wnd toestine bull semon for yuellty:

)
ct

s
03
pe

croszepe with sterile gloss slides

4+

tczce counts,

Do el :
2., i Fip.li-. Morozytonoter for spormz

5, Metnyl-n. “lur or Rose Zongul stains to rnke slides
for crozzinz semen for wbnoromnl spermatozoa,

2. Lubtricunt for preperation of artificicl vagina,

3. Thermemater for teking the terperature of the artifi-
cial vigina,

L. Sterile tost tubes, some graduated for senm=n collection.

5. Baskers, some graduated 100 cc. and 5C0 cc. sizes for

preparing solutions.



- 40 -

6. Scmeon Diluters, preforsbly cpge yolk citrete will te used.
7. Gurmed lebels for rorking tubes uwndl vidls,

8., Scmen dy.-s to identify brood by eolor,

@, ubbk.r stioopers for test tubes upd viuls,
10, Refrigoraior.

11. Ico rzking rochine,

13. /7 #-od YWetorzeat product for washipg cquipmsnt.

1/, Prysiolozicl swiine solution.

a3 epproxinstoly 12 x 18 x 3-1/2 inches,

Al

o

sgcmt for wisning quipment and holding it ofterw

:I‘d,

and cthzrs Zor uso in raking the semen quzlity teost with

17. Foreaps {or romovinz eguipment from boiling water or oven,

- .
- - +
12, &n #lenweic witor honter,
o » - .. -
13, ina electiric Adrring cven,

Sircs spermatozon arz quickly killed or weaken<d by toxic sub-

s very irporitant that all ecquipnent bte scrupulously

u
+
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cleansd, sterilized nnd kept steorile until needed.,

Tn the longer—term thinking, the possibillty of using frozen semen

rmust bte considorod,  Raceptacles holding ten liters of liguid nitrogen

(@]

and atle to presorve 200 deses of semen, consuming cne litsr per day

tates. This tyes of equip-—-

w

of nitrzzen, are cvailzsble in the United

ment storas semen nt -1G6° C and the semen cun be storsd for several
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years as long es tnls low terporature is rrintuinzd. This, as wus
roatisnad before, only recudres keeping thic recoptucles rochorged
with liguid nitr-son which can bo done in Cusabluncw,

Tocipmenr tor the grtificin ]l inseninstiop=castrotion tochnicinns:

1. Syrinses zrnd inseninatling plipettes (plastic disposable).
2., Equipment cnrrying casec.

3. FPlustiz disposetle gloves and slecves,

L., Taloum gowdor o in shoker can,

5. Rolls o wvzrrbaent colton and paper towels.,

b

o~
vig

ey
Insnl

-
e

n

:
2
-

'

7. Covernlls .o rubbor boots,

€, 24il lurse oncuzh io enzble weshing und disinfecting

The GCM, Veterinary and Livestock Service (Service de L'
’ .
Elevez=z) alreedy cwns o ferm of 147 hectares in the Casablanca area
g J

which wrould be idesl for the Meticnal Lrtificial Tnsemination Center.

ey

% alrocdy possesses a physical plant designed and built by
ths Frenen Governrment for artificiul inseminution just before lorocco
geined indeperdznce. It has never been used and has been abandoned
since its conpletion. It will require sone modificetions but is un
id2sl olece for the creation and equipping of & National Artificial

Tnsamination Center.
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It consists of a vounting or c2ll cting rosrm naxt te the

v

space desipncd for the lotorntory,  Tun reons connict with the labor-

gtcry, ons of which wus probubly desipn.d us @ strrage ard semen disgat

room erd the othor s an alministrative scetion rooo.

ne.se ere @ orpumber of auxilary tuildings reurby including

statles and bulldinzs which could be put to use ¢s {o:d sterege, cte.

y of « yhysical plant for the sturt of an

grtificial inssmirati~n contor thus appears idecl,ws thz branch of

governmernt wilch owns “he property is elso the lezicel trench to
eiministeate the pooorim
o Satublizrins o Has~rd Systen
in: rec--73 and rocorts kept by the Noticnel fLrtificial

Irsezize=icn Contsr -uz® wlley tno staff to registisr, control, e&nd

wnter and ell its cpsretions, It will

(1) Foo- Drr rocordirg the esllisction 2f sonern, wWith a

ig=ry of each tull; this form recerded on a daily
tesis will show ¢ll the informaticn concerning the
charncteristics of the senen collected from any given
tull on that day.

(2) Semen Adisoateh form. This forz shows the rovement

botween thz artilicial inseminatize ceonter and the
viricus ertificial inseminaticn-cestration techniciars.

It should bezr rofersnce to toth the inseminetion ferm
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which is to be menticned next and to the provicus
docum=nt.

Insermivution form., This form should nrzke it possible

to contrsl all the wctivities ¢f the crtificicl inscm-
ination-castration technicianz, Tt should positively
identify the cow which wes inseminated by car-tuag nunber,
owner, lzcation, descripticn by bread, coler, cte. It

tively identify which bull seren was

(%)
o
[}
o
b
[9Y)
%y
bt
9]
9]
&
5]
p—-

used to ins:zrminute the enimal. Tt shovld be rade cut
in duplici®+ zad 2 copy given to the owner with instruc-
ticns “no= she cow should be wutched for signs of heat
in 17 <2 21 #aeys *hercafter, TP she comes bzek to heat,

she of ~iurz: wuz ot cenceivaed erd nust be inseminated

Custritizn Inrem,  This form doscribes the unimel castrated

by en euzr-=uz ruzbsr ard is of course ancthor scurce of
date to = . ntrol andé cvaluzste beth the technician and the
progreaz.

Monthly recort form,  This form should meke it possible

to establish rmonth by month, bull and technician datw
showing results of conception by bull @&nd by technician.
This reccrd is extremely important. It ropresents a
greph of the activity and efficiency cf the enterprise.
It is on the basis of this inferration thet the werk of
the bulls, of the inseminators and of the Center itself

will be judged.
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Tt is -~bvious thet 1 huve only mentioned the ey documents

which ore absclutaly ~suenticl, Other foros will, of ciurse, be

N

involved in reports, check slips, milage cheets, cceeounting, end

inventory foros fror muterinds, ete. required by «ry crzarizetion.

Ty s 2 M - '»- 3
dpovid.d tnzt 15 i

w

vs-d us a tool towards ths irplementution of

£n sverell sciontifis prograr within the Trarewerk of @ dzteiled and

concorted netisn S-r the dirprovement of cattle roising, wrtificial

imgeminstion is o rosiz murthod fer the wpplication -8 the US0LID ussisted
Lorizulturs) progres inoeoroced and hog oen excallent ehinee of parme-
2tirs e - is the cinsentrat-d cattl. arons inolorocceo,

cindl irnditicns,  From the point of

f Iorege d-os the sumé and tnis

[rtificia) irs:zmiration should, therefore, bo anplisd wherever it
is likzly tc be welzscre. However, we should not s>t our sights too
w3t \ i devualenm, g, o ~epythine Aopopds on the
high as regards ropid develcopment.  In fuct, weveryining fopon ?

. . s
autnority of thoso who are tc implement the pregren, ths coordinaticn
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Trire era thres essent.z)l conditions for the use ok srtificiel

(1) Integration of the artificial inseminstlon program with the
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opert.tion of the feoragze production progrun.
alf
(2) TImplerentotion of a pregree for the coatroticn of &=de tulls.
(3) fduinistration, plunning, directing and icplementing of the

prograin rust be dono by professionzlly treined Toctors of

Veterinury Medicine.

i reproduction section shculd definitely be estzblished within
the GC, Veterinary und Livestcock Sorvice (Servics de 1'*levege) which

hes no othep dutiss cxcept the artificial inseminution pregrem end its

|71}

immedivte prezilizotizons,

1

Turing 1965 Lo 1367 it shculd be possible to porfoct the organi-
ion, traln the rea, edopl working retnods 'n\\'rﬁ‘n-ha chennels <f

.

communization, @ll witn & vicw tc the offactive cv;:tiAn wrnl equipning

=

wrticnul Frtificicl Trsomincticn Cronter.

Covicusly, £uc:285 ©lsn depends on finencicl tuacking.  In the
prasznt state of cetils raizing, the Jinuncial situcticn and mentalily
ef tne Morececan follsh, we cnnnct expect fineocicl b ng from thez

latizr. The Government of lMopoecec witn USLTD assistoence will, there-

=11l th: finazncing of the artificiul insemineticn
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progrex if it is to be suceessful. Funis will hove to bo curmarked in

the tudzst for r-dificatinn of the buildings ot the prepes.d Hetionzal

Lrtificial Insezuinztion Center at Cussblenca, cquipping it, workirz
expens=3, peyr-nt of personnel, treinl g, traveling oxoonses of the
stuff, cost of putlicity, cte., all of which will to required for the

rogren recommended .
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