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Description of Problem. 

affects production traits. ReproductionReproduction performance directly 

-mll ruminants and the influence of
capabilities of selected genotypes of 

such as photoperiod are being measured to provide
climatic environmental factors 


has been initiated to help

methods of increasing production. Also research 

to minimizeexplain the endocrine control of reproduction processes in an effort 


A more coplete description of the problem is

environmental 	 influences. 

presented in the proposal. 

. bjectives. 

Scme work. was initiated on all four objectives. Also a fifth objective was 

requested training programs. It is entitled: 5. To provide
added to strengthen 

and non-degree training in reproduction and related areas to
appropriate degree 

LDC and other 	sc-entists, graduate students, technicians and others involved in 

SR-QRP activities. 

Project Approach. 

the project proposal have been developedExperimental designs as outlined in 

and research conducted accordingly for objectives 1 and 2. Cbjective 3 has been 

a data form and identifying contributors from r.mjor
approached by developing 


on objective 4 has included deterr.aning
geographic azeL's of the world. Wor 

and tissues and identifying liating factors
alternatives fo- uicrting anrnals 

them. An additional nbjective has btn
and initiating rcsearcli ained at rcmnving 

and other foreign personnel.
added to more 	 ackquately pry)n-14 for training of LDC 

University this %villbe accrtVl~shed by developing and adm.inistering
At Utah State 

degree and non-degree programs to be conducted at both USU and at foreign work 

sites. 

D. Conditic. s 	 that -ndicate the objectivcs have been achieved. 

1. Preliminary estinates of fwrale reproduction potential is available on 

sare genotes. 
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2. 	 Estimtes not available.
 

soe data obtained.
3. 	 Infornmtion solicited and 

access to tissue identified;procedures for imp)rting/having4. Alternative 

research 	underway on trmianission of scrapie. 

outside of control of P.. ).
that objectivs can be Met (externalitiesE. 	 Assumptions 

delayed %hich delayed initiation of project.
1. Arailability of AID ftmds 	were 

This 	Las been a serious limiting factor.
 

those budgeted.

2. 	 Utah State University resources have exceeded 

control appears adequate for research.and management3. 	 Genotypes, facilitie 

to be ve.ry adequate.site personnel appear
4. 	 Capability of foreign work 


Bank is adequate.
5. 	 Prelirrinary support of Data 

for importation of aninals exists. 
6. Willingness to investigate procedure 

F. 	 Assunptions that achieving objectives will solve problers.
 

to be valid.
sho, assuTptiOnsWork to date has 

Outputs of project. 

to increase the research 
Facilities and equilrent wre updated and expanded 

funds in excess of that 
wtich were primarily non-Title XII 

capability using funds 

renovationThese inProvenmts include: (1)
as rutchivz funds.originally pledged 

x 100') and construction of new pen 
of two large sheep barns (50' x 100' and 40' 

outside to acccrmntxazte
both inside and in surrounding areas

and corral arrangT::nts 

300 sheep and goats (appruxmrtely S5,00 Title XII and 
a total of approximitely 

,
lighting fe- increased p,-t -

ryon-TItle XII), (2) constraction of in-barn$19,000 

$2.000 non-Title XII),anuals (approxilr.a'*ely
period research to acccrrnvdate 100 

for small 
(3) 	 purchase and installation of indw,.idual electronic rmnger openers 

and (.1) develolr o-nt 
ruinants (36 anunmls) (appmxr.Ltely S16,0Y) non-Title XII), 

handling and transfer research ($20,000). These inprove
for aribr'o 

and S57,000 non-Title XII) and 
of facilities 

meits equal approxirmtely S62,0(f) ($5.000 Title 	XII 

ccepleted or will be ccay)leted and in use before May 	 30, 1980. 
are now 
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Ltah State Univrsity not supported by Title1. (a) Research undervay at 

XII SR-CrSP funds but wiich contribute directly to its cjectives include measures 

of reproductive potential of Targhee and crosses of Finnsheep and Suffolk rams on
 

Targnee ewes and backcrosses to Targhee rams. Reproduction and lanb production
 

is calculated per year on the basis of fertility, prolificacy and efficiency (per
 

The Suffolk and Finnsheep Targheeewe or as a proportion of ev body weight). 

lanb weanedcrosses exceed the straightbrea Targhee in prol-ficacy and weight of 


ewes weaned heavier weight 	 of la.b as proportion of body weight ofFinnsheep cross 

dam than Su:ffolk cross and a higher proportion lx.)ed first as yearlings (see 

Artachments 1 and 2 and Table 1). 

(b) Research has been initiated under dimect support of SR-aSP on the
 

following 	genoty -s; St. Croix, Ranbouillet, St. CroL. x Rarboullet, Navajo, 

and dair.y goats (Saanen and Nunian) x Spanish meatKarakul, Spanish meat goats 

goats. Reproduction is calculated per parturition on the basis of ferti'L2ty and
 

The St. Croi-x exceeds the Rantotllet in fertility, prolificacy,prlificacy. 

and has a shorter lengt-h of partur-rmon intem'al. First offspring from Karakul 

and Navajo shetep will be born in the spring, 1980. No analysis availabl'c. Dairy x 

faster grcwth rates than straight-Spanish goat crosses are heavier at birth with 

bred goats (see Tables 2 through 6). 

(c) Endocrinol gy. physiology and behavior of reproduction studies in the 

fenile are mderway (using non-Title XII funds) in which mf.chani.rs of control of 

(1) the loc-ation andkey endocrine firctions ar- being stu±:ed These include 

in sheep (research i-nitiated).concentration of III rtceptor sites ir.follicle cells 


resxtnse to GnMI[ in sheep where continuous
(2) anterior pituitary and o,ary.a 


release. These results along
intravenous infusion fa:ils to elicit repeated III 

with other research finding suggest a short loop negative feed back svstfr,of U! 

is predictableto the median mninence (hyoothalamus). Ovarian response (ovulacion) 
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Endocrine profiles (LU and progesterone)
based on preovulatory U release. (3) 

seasonal anestrus and late prepartun, and early post
during the estrous cycle, 

se:Lsonlal ,netruLs levels confirm fal-quie-scent condition, LA and 
partum; 

to approxuimtely 3 vteks pctpa-cum are 
progesterone levels fror, parturition 

increase prior to first postpartLrl estrus in nmst species
low, progesterone 

Dut sore data sukgest first
confirrb the phenctiena of ovulation without estrus 

for earlierest.us thicfl might proadepostpartu-r ovulation 	 is acaxpanied by 

in those breeds. (4) Research with use of horranes to induce
postpartirr, fertility 

in sheep (far., flocks in Utn'") the
fertile out-c.f-sea-son 	 mating indicate that 

level and effic,.ency 	of reprtduction and lanb production can be increased. 

(d) 	 (1) SR-CFSP sq)ported research dealing with endocrine control of 

it, goatsfert:le out-of-seaxcon 	 ratnps dairyreproduct ion shay induction of 

ia.r.'. Cahfornia) can increase the uniform.ity and overall
(Laurelw-Nod Acre,,at 

level of rak product lea;. (2) ThPlA laboratory at 	USU is serving as a center 

duct ionfor RIA of honrones involved in r c;b-.-- for both Brazil and Peru. The
 

and v lidat1g antbod.es to help standa-rrd-ze and

laboratc-:" is pnxi-cintz 


provi-d to establish laboratorjis

facilitate xnaysis. Ass.s-zance will also bE 


in an Peru and to coordinate and supe-rvise analysis. A
 
as required I -rmiP 


for both xuntlties is being cons,.dered at the 1.scola (k Veterinaria de
 
center 


lkriznte. Br-azil. Later a

universid ad,, Fdcral d(. ..inxs Gerois, in l1c]o 


for I,.-ru. It is difficult or urlfssible to u1,,,rt blood

laboratory is planned 


fro.. those coutrIe tL) the U.S. for xialysis.
 

in No.i-bcr, 1978 to rr..asure the influence of

2. Research was initiated 


increasd photoperuid on reproduction Ln c_.ves. (A cccrative cor-tncnt with
 

CSP using rarm; %%.L conductd 	 i:; th,' sarE' facil it ices. ) Results frrr. 1978-79
 

i n -n,. (1 11 4t (2uJ hrs. ) beginning in early

research indir-ate that a)rupt 


lirt(.d natural
Ix-ccnt)r and continuing for 70 d'': hta a cfh,:t ci4rareLd t, 


1). Rcsults avalable to

increa-sd light bc-gin:-ing ir late [kca:ber (Ffiuur. 

http:antbod.es


date fro, additional research initiated in 1979-80 indicate that continuous 

light beginning in DeceRber 1979 induces early anestrous beginning March 1, 1980. 

Information on plamna progestelvne levels as an indication of ovulation response 

is not yet available.
 

3. The following steps have been taker., to establish a computerized data 

bank on production capabilities of sheep and goats. 

(a) A data collection for. has been developed for use ir.soliciting
 

infonmtion in a standardized (see Attachment 3) manner and (b) a list of 

approxinntely 130 persons fomn over 40 different countries working uith snal
 

ruminants have been ident.fied and letters of explanation and solicitation nrailed 

with copies of the data form for recording inforation. In addition the 

camputerized data ban: has been discussed personally with several of those 

persons during vis.ts to their cour.tries. 

Work on this cbjeczive is being conducted cooperatively with CSPt. Sane 

forms have been comrpleted and returned. 

4. (a) Contact has been continued with APHIS, USDA concerning irrrt 

regu/aticms for srmll r.-.nants and for their tissue, particuiarly blood and 

wol. The followving -pints appear e.rtinent (1) the only diseas:. limitu.ng 1inx)ort 

of Enall rur-,anants is scrapie. With the ccpletion of the Harr. S. Trur.an Irport 

Center at the Flarang Key (>nter in Fliricda, cattle are now being selected in 

Brazil for ixip-rtatlcn into the U.S. lv 1njx.rtation of these l.Ials -'ill 

establish pro _>iur.- uid precedernt fLr all ftsea.ses lnmiting inT~prt of frzill 

rurninants except scraple. (2) &ulesof :reasr. w1l can be imported un'ler 

9-eciaI p:rrits for analysis tit rust be usbsequcntly ds-ro.(.d. WKe have 

obtained appro a-l f'rr. *XlP.!IS to keep %%r,] p.rrnnent lv that u have imil-rtx1 

after treat ing by aut,_:laving for 3) ::.inut,.s at A) iDws pressure and 2.'jYF. We 

have d ..-nst rated thait such treaiL.r2nt does not 1:Lntzze the wool fiiber for use 

in develning standards for dcion.stration or mn.st analytical procodures. 

We have L.-rt,-d and a:- kc-ping for r.eirtnent display smarples from IrAn, Iraq, 
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Syria, Israel, and Greece. (3) Blood or blood constituents can be imported 

after heat treatment or treatmenc with Betalactone preparations. We have 

treated serm with betalactone and imported for use in hormone assay and 

found it unsatisfactory. We have visited Plum Island Import facilities and 

obtained tentative approval to import tissue to that location to conduct many 

tissue analyses including hormone alalysis and tissue culture using their 

facilities and equipment. Reasonable charges mould be mide to cover use of 

facilities, equipment, etc. 

(b) We are currently %orkingwith a private sheep producer in the 

U.S. on importation of razms from Australia. 

(c) We have been invited by APHIS. USDA to cooperate with tbem in 

long term research to determine mode and tiie of vertical transmission of 

scrapie. The prinury objective is to develop a procedure for movement of 

szrapie free sheep fran scrapie infected areas. A feasibility study %%us 

successfully ccipleted in 1979 hich demonstrates the usefulness of embryo 

collection, handling and transfer as research tools. The research dealing 

with mode and time of vertical transmission %as initiated in October 1970 

and will be conducted at isolation locations at the Scrapie Field Trial 

facilities, .iSsion, Texas and Dugamty Proving Ground, Iuguay, Utah. Certain 

aspects of this research involving scmen has also been initiated and includes 

the cooperation of CSW' SR-C[SP coqonent. (This research is financed by 

funds separate from Title XII, SR-CRSP hut are reported here because of their 

direct bearing on this SR-CILSP objective for Utah). 

Transport of mheep betuten countries is ofter restricted Ixocause of 

scrapie. Critical infonmt ion on transmission of scraple wuld greatly aid 

in reducing these restrictions.
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5. Sifficient data not yet generated to initiate this output. 

6. No training prograrrs (degree or non-degdree) have been initiated at 

USJ 	 but resources for -sich have been rmde available and plans have been
 

student from Brazil (Dr. Aurino A. Similicio) to
conpleted for one graduate 


begin his graduate program this sumner.
 

H. 	 Technical Feasibilitv. 

The condition-s upon which technical feasibility %%-s based appear valid. 

I. 	 Financial Plan. 

Planning Grant. 

Total budget allocation and expendtures for period October 1, 1.978 to June 30, 1979. 

IS/AID U.S.U. Total AID 
Iten U.S.A. Brazil Peru Total ntcning x-d U.S.U. 

Salaries 
and wages 	 $ 9,431.34 S 9,431.34
 

Travel 
Dmors t ic S 480.67 $ 480.67 248.65 729.32 

'rave I 
:n.ernat ional
 

Suppiles and 
ex.p nses 4,243.95 4,243.95 

Ec .;- ." 1,838.88 	 1,838.88 310.00 2,148.8S 

Other
 
Staff t _!,its
 

Total dirt--t
 

costs 2,319.55 2,319.55 1,1,233. 94 16,553.49 

Indirevt costs -0- -0- 5,658.80 5.65S.80 

Total 2,319.55 2,319.55 19,692.74 22,212.29 
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Total budg.et allocation and expenditures for period June 1, 1979 to February 29. 1980.
 

tZ/A!D U.S.U. Total AID 
matching uO U.S.U.Itemn U.S.A. Brazil Peru Total 

Salaries 
and %-ges S14,184.57 $15,184.57 S32.290.18 S 47.474.75 

Travel 
300.00 198.16 498.16
Domestic 300.00 

Travel 
International -0- $1,286.87 $1,286.85 2,573.73 2,573.73 

Supplies and 
expenses 12,186.77 80.83 12,267.62 3,414.45 15,682.07 

5,358.52 5,358.52Equipment 5,358.52 


Other
 
3,381.33 7,116.02 10,497.35
SLaff benefits 3,381.33 

Totai direct 

1,367.72 1,286.86 " ,065.77 43,018.81 82,084.58Costs . 36,411.19 

9,110.69 19,374.11 28,484.80Indirect costs 9,110.69 


S.286.8C3 $48,176.46 S%32.392. 92 SI10.569.35
Total 	 b45,521.68 S1,367.72 


J. Time phased scope of 	work.
 

Scope of work for each objective equals or is ahead of t2.ne schedule and
 

sCopC' to date.
 

K. Projec! mnnitorilng. 

All J)rtjc-cts have been planned and those initiated done -o by the principal 

investl:2awr. Work wtll pro-eed unde.r condtions of supervision and mrnitoring 

as out;ined. 

L. 	 Annua': re'iew and planninng processes. 

nnual revwjs.-.9 have been conducted of personnel performtnce. Annual surmaries 

and 	progre-- rss rts uiclud.ig jnrrLtifl( of r-,,ullts have be.en pr.pIjared and %ill 

quantIty and quality of .rk and r)n-,)arcd :-_tt _ sche(du!s.be evaluaed in teyrn., of 


Adequacy of resourcras have been accc--;-d.
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Table 1. Ovulation rates of genotvoes of sheep.
 

Genotype No. of ewes 

Finnsheep x Targhee 25 

Targhee x Finnsheep-Targhee 25 

Targhee 25 

Targhee x Suffolk-Targhee 25 

Suffolk x Targhee 25 

a)No. C.L. 

Ovulation 


2.92
 

2.31
 

2.21
 

2.00
 

2.38
 

ratea)
 

Table 2. Body weights of St. Croix, St. Croix x Rambouillet and Rambouillet
 
lambs at birth and of mature St. Croix 

Genotype Male 
Sex 

Female 1 

St. Croix x 
St. Croix 2.97 3.52 3.!9 

St. 

Tot.I No. 

Croix x 

98 106 38 

Rambouillet 4.29 3.94 4.51 

Total No. 23 19 13 

Rambouillet x 
Rambou;]!et 

Total No. 

5.52 

13 

?1.68 

22 

5.68 

14 

F2 St. Croix x 
Rarrhou; I Iet 

Tota; No 

3.94 

3 

3.47 

3 

4.07 

4 

ewes and rams (in kc). 

Type of birth 
2 3 4 

2.82 2.64 2.12
 

115 42 8
 

4.01 - 

30 - 

4.40 - 

21 - 

2.98 - 

2 - 
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Table 3. 	Ability of St. Croix ewes to lamb repeatedly on a twice a year
 

lambinq schedule.
 

% consecutive lambings 

Time of first ' 1) 2) 1) 2) (i/79) 
breeding No. 1 (1/78) No. 2 (7/78) No. 3 

25%
1-2 years 	 17 (13) 3) 76t 8 (2) 8 (0) 0%
 

2.5 years 	and older 46 (31) 672 30 (14) 47% 11 (5) 36%
 

1)No. of ewe observations. 

3)No. of consecutive lam ings. 

No. responding. 

Croix x Rabouillet and Rambouillet
Table 4. 	Body weights of St. Croix, St. 


lambs at birth and of riature St. Croix ewes and rams (in kg).
 

Sex
 

Genotyoe Male Female 1 2 3 4
 

St. Croix x
 
St. Croix (149) 76 73 27 81 33 8
 

2.81 	 2.12
Birth weight 2.95 2.43 3.11 	 2.66 

---Mature weight 72.73 5.91 -

St. Croix 	x
 
-

Rambouillet (22) 11 10 8 14 

4.06 -
Birth weight 4.54 3.71 4.45 


Rambouillet x
 

Rarroouillet (19) 9 10 8 11
 

4.61 -
Birth weight 5.40 4.91 5.53 
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Table 5. Type of birth and birth weights (kgs) from Spanish goat does bred to Spanish goat and dairy
 

,oat bucks. 

Sex 

Spanish goat sires 
Sinq e Twins Ove

N Wt N Wt N 
rall 
Wt Sex 

Single 
N 

Dairy goat sireas 
Twins 

Wt N Wt 
Ove
N 

rall 
Wt 

Male 2 2.05 12 1.93 14 1.95 Male 14 2.97 10 2.09 14 2 35 

Female 5 2.36 6 2.O4 11 2.19 Female 3 3.06 12 2.18 15 2.36 

Overall 7 2.27 18 2.03 25 2.05 Overall 7 3.00 22 1.82 29 2.35 

Table 6. 	Reproduction performance of Spanish goat does bred to Spanish goat and dairy goat bucks
 

classified by age.
 

Spanish goat sires Dairy goat sires
 

Aqe of dam Age of dam
 

Mature Kids Overall Mature Kids Overall
 

N Z 	 N N N N % 

Does exposed to buck 17 - 12 - 29 -	 18 - 11 - 29 -

Does kidding/does
 
exposed 13 76 3 25 16 55 14 78 4 36 18 62
 

Kidding rate/does
 
kidding 22 169 3 100 25 156 24 171 5 125 29 I
 

Kids weaned/does
 
kidding 12 92 3 100 15 94 15 107 4 100 19 106
 

Twins/does kidding 9 69 - - 9 56 	 10 71 1 25 11 61
 

Singles/does kidding 4 31 3 100 7 41) 	 4 29 3 75 7 39
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Attachment 3.
 

INTERNATIONAL SHEEP AND GOAT INSTITUTE
 

UTAH STATE UNIVERSITY I U (801) 750-2147
 
LOGAN. UTAH 84322 ISGI (801) 750.2149
 

DATE:
 

M E M 0 R A N D U M
 

TO: Persons involved in research and development of sheep and goats.
 

FROM: 	 Warren C. Foote, Member Technical Committee, US/AID Title XII
 
Small Ruminant CRSP, Director, International Sheep ano Goat
 
institute, Ut3h State University.
 

SUBJECT: Development of a Computerized Data Bank on production capabilities
 
of sheeo and coats.
 

Sheep and ooats are olavinc an increasingly important role in providing
 
for the neecs of manKind througnout tne world.
 

An arialysis of information available to us indicates that there are over
 
900 breeds or genetic zvoes of sneep and 250 breeds or genetic t,pes of coats
 
recorded tnroucnout :he aorld. Al:hougn there is a great deal of similarity
 
among r-anv of these :ne-; constitute a remarkable qene pOOl of adaptation and
 
caoatility for food arc finer production.
 

The extent to .nicr tnese animals can be usec to provide food and finer is
 
limited to the amount of relianle information about their adaptation and :roc
uction capabilities. we nave undertaken a program to gather, comoile and make
 
available for use vali;, data Dasea information. Tnis .ill be available for use
 
Dy all interested persons and organizations through both a Co'-puterized Data
 
Bank and published .4Dateable materials.
 

we are 	asking for your cooperation in this effort. Attacned are copies of
 
a data 	forn that we nave oreoareo :or the purpose of recordinc pertinent, valid
 
information. we realize that tnis .ill require time and effort on your Dar:
 
oujt -e nope tnat you share our cpinion of the very significant role that sheep
 
anC goats play in food and fiber production and will be Hilling to help us.
 

To assure tha, 4e obtain valid information we nave set forth the following
 
criteria and guidel.res.
 

1. All information provided oe data based and not represent unsubstantiated
 
opinions or Lenerai observation.
 

2. 'e ;refer to have you interpret your data by completing t'e data ;orm
 
rather than .ending infor-ation for us to interpret. HOwever, we will appreciate
 
receiving an, appropriate information that you have, both published and
 
unpublisned naterials.
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3. We are interested in obtaining information fror as many sources as
 

possible on tne same oreeds and under similar and differing environments.
 

Know leoge that someone else is Providing information on a similar genotype
 

should not cause anyone to hesitate to also respond.
 

4. The cata form is intended to be comprehensive. we realize :at oniy
 

a part of the informa:ion requested may be availtle from any one source, but
 

we asK for any information you nave. No amount of information As too small to
 

be included and we will aopreciate Your completin g those parts of the form
 

for which you nave information.
 

5. Please ;roviae fully :ne information requested concerning persons,
 

organizations, treir aucresses anc o:er information asked for. Tm;s is necessary
 

for any followuD anc :c orooeriv ;ive recconi:ion ior contriu:ions.
 

6. ral. :red:t anc acknowledgement will :e given to eacn contributor for 

nis or ner con:r;iution. we cons;aer tnis effort to De cocoerative among all 

persons "ilkr~g :o respond anc :tat :ne magnituae of the res~onse ;I not only 

increase :ne a-oun: c information oD:ained out also its reiiatilitv ane 

acceptance. 

This crocrar :o aeveloD a Cc uter;zed Data Bank and relevant pu lications
 

on sneep ano goats is supported in :ar: nv the Small Run;nart :ofaoorative
 

Research Suoport Procram of US/AID Title XII and financed in par: Dy that program.
 

we look foraarc t3 vour "avorac;e response. Any suggestions on now our 

procedures mign: De i--oveo or iniorna:ion on otner :cssite contributors will 

De appreciated. 
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ISGI.uSL' 12/79
 

SMALL RUMINANT DATA FORM
 

Description, adaptation, and reproduction ana production
 
capaoilities of sneep and goats
 

Hl to: International Sheep and ;oat Insti:ute, Utan State University, Logan, Utan 84322
 

I. 	Source of informnation
 

Name
 

Organization
 

Address
 

Teleonone
 

Background and trainng of person suoplying information (attacn sheet if necessary)
 

Source of information personal ooservations, records from private producers, extension or
 

exerinenta -work,et:.,
 

!1. Orig;n of genotype
 

Specie - Sheep Goat Others
 

please list)
 

4ane or nates of ;enotyoe Oreed, et:.;
 

:ountr__ Area in country
 

Est atea date of ori;in
 

0%rit-. of genotype oeing reported - Pure Hixed
 

Genetic origin (parents or ancestral genotypes)
 

Unknown
 

Ill. "yvsical description
 

a. 	Horns Description of dra. ing of norn
 

Hale Horns No norns Sours
 

Female Horns 4o horns Scurs
 

€. Color briefly describe)
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-2

c.' Tail Type (check most appropriate line) 

Tail length 

Long Medium Short 

Thin tail 

Fat tail 

Fat rump 

Is tail usually removed (docked)? Yes No 

d. Size: 

Body weight (kg) 

Birth Male: 

Female: 

No. observed 

No. observed 

Averege 

Average 

Range 

Range 

Unknown 

Unknown 

Mature ale: No. observed Average Range Unknown 

Female: No. Observed Average Range Unknown 

IV. Reproduction traits 

a. Female: 

Length 

Number 

of 

of 

estrous cycle (days) 
No. observed _ Average 

months females show estrcus cycles 

Range Unknown 

Month estrous cycles begin 

Month estruus cycles end 

Parturition interval (months between births) 

No. observed Average _ 

It~rerval from parturition :o first estrus (days) 
Not including anestrous season 

No. observed _ Average 

Range 

Range 

Unknown 

Unknown 

Including anestrous season 

No. observed Average - Range 

Age at Puberty (days) 

No. observed Average Range 

Ovulation rate No. observed _ Average Range 

Proportion of females exposed for breeding tnat produce young 

Unknown 

Unknown 

Unknown 

No. observed _ Average _ Range Unknown 

Lam inS or Kidding rate (no. of zffspring ier 

No. observed 1Ave-age 

female producing /oung) 

-- Range Unknown 

Length of gestation (days) 
No. observed 

4othering abilit'i (care of young) 

Average 

£xcellent 

Range 

Good Fair Poor 

Unknown 

Unknown 
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b." Male 

Age at puberty (days)
 
No. observed - Average _ Range Unknown
 

Period of sexual activity during tthe year
 

month Initiated Month ended
 

Level of libido (sexual drive) Excellent Good Fair Poor Unknown
 

Semen characteristics
 

Volume (ml) No. observed Average Range UnKnown 

Concentration (') No. observed Average Range Unknown
 

Motility (%) No. observed _ Average Range Unknown 

Length of reproductive life (years) 

No. observed _ Average Range Unknown 

Is artificial insemination practiced? Yes No If yes. wnat percent 

Type of semen used Fresh Frozen 

Behavior 

Dominance among males High Intermediate Low Unknown 

Are males aggressive toward other genotypes of animals? Yes No 

If yes, please list genotypes of animals 

V. Production traits
 

a. Growth patterns 

Vigor at birth Excellent Good Fair Poor Unknown 

Rate of gain No. coservea _ Average Range Unknown 

Age wnen gain was measured 
Average Range UnKnown 

Were weights adjusted? Yes No 

if yes. now 

Efficiency (kg of feed/kg of gain) 
No. observed _ Average Range Unknown 

Type of ration on which feed efficiency was measured 

o. meat production
 

Age at slaughter (months) 

No. observed _ Average Range Unknown 

Live weight at slaughter (kg) 

No. Observed Average Range Unknown 

Carcass weign, (without head, feet or pelt) (kg) 

No. observed Average Rant._ Jnknown 

Fat tnicknesr over 12th or 13tri rio 'cm) 
No. observed A Rance
Average Jnknown
 

Loin eye (Iongissimis aorsi) area c.4) 

No. observed _ Average Range _Jnknown
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Carcass composition 

Fat (;) No. observed _ A-erage _ Range Unknown 

Lean (I) No. observed - Average Range Unknown 

Bone (M) No. observed _ Average Range Unknown 

Kidney fat () No. observed Average Range Unknown 

Melting point of fat (deqrees centigrade) 

No. observed _ Average Range Unknown 

c. Fiber production 

Type of fiber wool Hair Mohair Cashmere Other Unknown 

Is fiber removed from body? Yes No 

If yes, by natural shedding Mechanically 

major use of fiber (list in order of importance) 

1. 2. 3. 

Weignt of grease fleece Produced per year (kgs) 

No. observed Average Range Unknown 

Staple lengr' (cm) No. observed Average Range Unknown 

Grade (fiber diameter) 
No. observed _ Average - Range Unknown 

Percent yield No. observed m Average - Range Unknown 

Wool classification Long Fine - Coarse Medium Other 

d. Milk 

Is milk used for human consumption? Yes No Occasionally 

If yes 

Number of times milked per day 

Kilograms of milk produced daily 

'to. observed _ Average Range Unknown 

Milk comosition 

water content (:) 
No. observed _ Average Range Unknown 

Butterfat :ontent (%) 

No. observed _ Average - Range Unknown 

Lactose content (%) 
No. observed --- Average Range Unknown 

Total protein content (%) 

No. observed _ Average - Range Unknown 

e. Major uses (products) (List in order of importance) 1. 

2. 3. _. 

f. Length of life (years) 
No. observed _ Average - Range Unknown 
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VI. 	 Environment/management systems involved
 

Feeding habits Browsers Grazers Both Unknown
 

Areas/conditions where most commonly managed
 

High 	Altitudes Low Altitudes Both Unknown
 

Arid 	regions Wet regions Both Unknown
 

Cold temperatures Hot temperatires moderate 

temperatures All temperatures tInknown 

Intensive manaaement Extensive managentnt m 

Both Unknown
 

Social characteristics (gregariousness, using Spanish merino as example of excellent)
 
Excellent Good Fair Poor Unknown
 

11. 	 Environment information
 
Source
 

Name 	and address of organization recording information
 

Location of recording station
 

Years during .niich data were collected 

minimum zenperatures 
(decrees celsius) 

Ave 

Maximun temoeratures 
(dearees e-sius) 

Averaoe Range 

Precipitation 
(cmn) 

Average Range 

Daylight length 
(hrs _ 

Average Rance 

on. 

eb. 

or.
 

pr.
 

une
 

uly
 

Ug.
 

ept.
 

rt.
 

Dv.
 

11C.
 

erage

inualI) 	: 

Longitude

Latitude 


,,era e: Altitude 

ill1. Other information where available and aporopriate (Cytogenetic, nemoglooins, transferrins,
 

unique management Program, references of Published information. etc.). Also Please Provide
 
Dhotograpns including adult male and female where possible.
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Annual Report for Nortbeast Brazil
 

For the period October 1, 1978 to May 30, 1980
 

1U/AID Title XII, Small Rmninant-CRSP
 

Improving Ferale Reproduction 

Performance of Small Ruminants 

in Least Developed Countries 

Subgrantee: Utah State University 

Personnel: Brazil (CM{T, E.3RAPA) 
Aurino Alves Simplicio 
Jose Ferreura Nunes (on leave in 
France working on Ph.D.) 

Simon Reira 

Utah State University 
Warren C. Foote 

2c 1 , , (e 
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A. The problem.
 

The solution to the problem of lcw reproduction performance in small ruminants 

has been undertaken b- initiating research to measure reproduction capa0ility in 

selected genotypes under existing and improved uanagement conditions. Such 

inforumtion will provide alternative breeding and management programs for inroved 

reproduction. In addition training program have been initiated to strengthen 

the research capability of cooperating scientists and supporting personnel which 

in turn will increase the quantity and quality of research and related activities 

aco0uplished. C OT, DSRAPA has very good research credentials and outstanding 

working relationships have been established. The types of anirals and the 

environment in northeast Brazil is ccmmon to several other key areas in the world 

and results obtained there will have useful application in those other areas. 

B. Objectives. 

Work under objectives 1, 4, 5 and 6 was initiated during tne first year. 

Objective 1 in Brazil phase III work plan relates to objectives 1 and 2 in the 

overall proposal; objective 4 relates to objectives I and 2; objective 5 relates 

to objective 5; .tnd objective 6 relates to objective 3, respectively.
 

C. Project approach. 

Work to be conducted by Utah State Uiversity on female reproduction and 

Califonla State Polytechnic University on male reproduction has been corbined 

into one fully integ-rated, cooperative effort. This will facilitate the conduct 

of the trtal reproduction prograxms at foreign work sites, minimize cost ana 

optimize exTpertise. However, the two projects will be accounted for separately 

(i.e. annual reports and budget requests). 

The mthc klugy" u ed for progras initiated "uere generally those outlined in 

the work plan for northeast Brazil, Phase III. 
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A major limiting factor to It production from small ruminants in northeast 

Brazil is the low reproduction perfcrmnnce. The objectives of this project have 

been set up primarily to identify, measure and inprove reproduction processes that 

limit production. The budget request reflects actual needs to provide for the 

necessary cooperative research in Brazil uith supportive and related work at 

Utah State University. The major aspects of the methodology are outlined for 

each objective in the Brazil Phase III Work Plan. 1bre detail is provided in 

this section for research to be conducted as a part of Objective 1 and also 

Objective 5 which deals with training because it will serve as research for the 

Ph.D. dissertation for Aurino A. Sixplicio. Som details of the e xperimental 

design are as follavs. 

Experi nental design for Objective 1. 

Trial 1. 

2x2 factorial 

Pasture Confined 

GenotnDes (non-sunol.) (Suppl.) Total 

SRD 121) 24 36 

Marota 12 24 36 

Moxoto 12 24 36 

Total 33 72 108 
1 )No. of animals. 

Animals represetative of each genotype will be selected frmn those 

now at t!,.- station and frotm producers - as rrany producer- as possible will 

be sampled. Anlimals %%illbe selected on the basis of hoalth, miformity 

and being typical of spxecific brred and age (3-5). 
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i&easurements to be taken; 

(1) Incidence of estrus during the year, (2) incidence and rate of
 

ovulation during the year, and (3) honcne profiles (U1, progesterone) during
 

(a) 	 the estrous cycle, (b) anestrus, (c) early postpartum.
 

Trial 2.
 

GenotypTes Pasture (suppl.)
 

S50 - )
 

Lkxoto 50
 

Maroto 50
 

Repartida 50
 

Caninde 50
 

Anglo Nubian 50
 

Buhj 	 50
 

No. of anirals. 

These aninals will be from those already being measured in the Breed 

Ealuation Sub-project. 

Measurements to be taken; 

(1) Fertility. (2) prolificacy, (3) postpartum interval, (4) postnatal 

survival and development (measured by body weight and body weight changed and by 

age of ca se of dath), and (5) general mothering ability (adequacy of milk, care 

of young). 

Results froxm this e-xerm-nt will provide the following inf-nrtion; 

(1) 	 Provides practical inforrmition on goat production in northeast Brazil, 

(2) 	 integrates well with other research at Sobral (C33POT), (3) Provides basic 

infonition on reproduction upon which research and managnent programs can be 

developc~d for reproduction, nutrition, genetics, animal health, and overall 

,nnagcm ent, and (4) provides research appropriate for Ph.D. program including 
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training for a variety of useful techniques and fulfills requirements of Utah 

State University for the degree.
 

Short course out!lines for Objective 5 are presented below.
 

Title: Management of Sheep and Goats for Reproduction Studies.
 
(lectures and hands-on) 

Subject 
outline: (1) Facilities, equipment, etc., (2) feed handling, distribution and 

storage; feeding and nutrient requirements, (3) responsibility for 

animal care, (4) identifying healthy and sick aninmls, groaning, aging, 

(5) animal behavior, handling and moving - identify',mg, (6) care of 

mother and young at parturition, and (7) scheduling managemet functions. 

Title: Procedures and data collection for reproduction research. 

Subject
 
outline: Demonstrations and hands-on.
 

(1) Pregnancy diagnosis and estrus detection, (2) blood collection and 

handling, and (3) fertility evaluation in the male (semen evaluation 

and clinical exm) 

Lecture-discussion topics. 

(1) Reasons for conducting research, (2) expital design and measurements 

(making observations, controls, unchanging), (3) recording measurements, 

data collection (accuracy, consi.tency, dependability, honesty; data 

form, missing information, data storage), and (4) anatcny and physiology 

of male and female reproduction. 

Designed for technicians uworking in reproduction research. Give exmination 

and present with certificate of completion. 

D. Conditions that indicate objectives have been achieved (indicators). 

1. Measurements have been initiated which will contribute to estintes. 

2. No work initiated. 

3. No work initiated. 
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4. Graduate program for one EMBRAPA 	scientist planned; short ourses 

and seminars planned 	for late summer, 1980. 

5. No work initiated. 

6. No work Initiated. 

E. Assumptions that objectives can be net (externalities outside control of P.I.). 

1. AID 	 funds were delayed and completion of DU delayed. 

2. All assumed resources, cooperation and personnel capabilities were 

fulfilled. 

3. All 	 assumed resources, cooperation and personnel capabilities were 

fulfilled. 

4. All assumed resources, cooperation and personnel capabilities were 

fulfilled. 

5 All assumed resources, cooperation and personnel capabilities mere 

fulfilled. 

F. Assumptions that achieing objectives will solve problem. 

1. Work 	on Objective 1 has been initiated with indications that it can 

be completed and will help solvv the problem. 

2. A graduate training program has been planned and short courses have 

been scheduled indicating resources and cooperation is available and that 

successful p-ograns can be completed. 

3. Work 	 on Objective 6 has been undertaken ith assurance that it will 

be successful. 

G. 	 Outputs of project. 

Objective 1. (Research under this objective relates to Objective 1 and 

2 of the overall proposal.) 

(a) A visit %as made to Brazil in February, 1980 by Foote and :;elson during 

ubich a review of research planned or underway by C:3T, EM,3APA, related to 
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reproduction in both the male and female was made. Several aspects of research 

dealing with the ferale already underwy have been expanded or new research 

undertaken to initiate cooperative efforts between CNIPr and Utah SR-QRSP 

reproduction coponent. These include: (b) effects of time of breeding and 

lanbing during the wet and dry season on reproduction and lamb production 

performance of ewe. (c) Characterization (reproduction and related traits) of 

breeds of hair sheep (SRD, ) and goats (SRD, Moroto, Moxoto, 

Caninde, Repartida, Anglo Nubian, Buhj) which are indigenous or introduced in 

northeast Brazil. (d) Reproduction capabilities of selected genotypes of goats 

in northeast Brazil. This research will serve as the dissertation research for 

the graduate program for Aurino A. Sinplicio. Preliminary research is now 

underway corparing the SRD, Slaroto, MI.Soto under two levels of management. Detailed 

aeasuree.nts of reproduction being made.are Breed characterization of reproduction 

and reproduction related traits are also included as a part of (c) above. (More 

information is provided in the attached re%-ised Phase III Work Plan for northeast 

Brazil.) 

Objectives 2 and 3. (Research under these objectives relate to Objective 

2 in the overall proposal. ) No research under these objectives were scheduled 

or conducted during the first year. 

Objective 4. (Work under this objective relates to Objectives 1 and 2 in 

the overall objective. ) Work on this objectiv uas undertaken with general review 

of data collected from previous and current research conducted on reproduction 

and reproduction related areas. 

Objective 5. (Work under this objective relates to Objective 5 of the 

overall proposal. ) (a) A laparotcr, procedure to observe the reproductive 

tract in sheep and goats %as taught to Dr. Aurino A. Simplicio. This included 

the construction of a laparotor, cradle for cntraining the animal under local 
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anesthesia, the surgical procedure, observations to be made of the reproductive 

tract, and post surgery care. This research technique is having inrediate appli

cation in research underway as well as research planned for the future. (b) A 
training program, requested by CNPOOT, EMBRAPA has been planned for LIM= 

personnel with phases to be conducted during each of three visits planned for 

Brazil during the second year of the project (June 1, 1980 to September 30, 1981). 

The training programs include short courses for technicians working with 
reproduction research 	entitled (1) Management of sheep and goats for reproduction 

studies, (2) Research procedures and data collection for reproduction. (c) These 

training prograns will be conducted jointly by scientists fran COP(XT and Utah 

State University and Cal Poly. Seminars have been planned for professional staff 

reporting research conducted at Utah and Cal Poly and in Brazil and discussing 

pertinent topics dealing with reproduction. (d) A Ph.D. program has been planned 

for Dr. Aurino A. Stiplicio. Research for his dissertation entitled Reproduction 

capabilities of selected genotypes of goats in northeast Brazil, will be conducted 

in Brazil. Preluinnary aspects of this research have been initiated and his
 

dissertation research 
will begin in July, 1980. Course work and special training 

programs to be taken at LSU has been outlined. 

Objective 6. (Work under this objective relates to Objective 3 in the 

overall proposal. ) Inforuation already available in Brazil is being placed on 

the data form and additional information will be added as 	 it is generated. 

H. 	 Technical feasibility. 

Preliminary involvement in cooperative program indicates that the project 

is technically feasible. 

I. 	 Financial plan. 

Activities were planned so that work in both Brazil and Peru could be
 

acconplished during one 
trip which substantially reduces travel costs. 

Expenditures were listed through February 29 and reflect only a portion of 
the cost.s. Aso very Ic% st.s wer- u:urred in Br.,il during tho current rexrtLing 
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period because of delay in initiating progrm. Costs for Brazil are itemized 

and included in the annual overall project report for USU. 

Time phase and scope of work. 

Work on Cbjectives 1, 4, 5 and 6 have teen initiated as scheduled. 

Work on Cbjective 2 is scheduled for FY 1981 and Oijective 3 is scheduled for 

FY 1982.
 

Proje-t monitoring. 

1. Work undertaken has been under supervision of P.I. and coperating 

foreign %ork site scientists. 

2 and 3. Not yet applicable. 

Annual review and planning process. 

1. Information available will be revised as outlined.
 

2 and 3. Too early to effectively apply.
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Annumal Report for Peru
 

For period October 1, 1978 to May 30, 1980
 

US/AID Titel XII Small bzainant-aR'
 

Ibproving Female Reproduction 

Performance of Smal Rinants 

in Least Developed Countries 

Subgrantee: Utah State University 

Personnel: Peru 
Cesar Novoa, IVITA 
Julio Sumr, IVITA 
H. W. Viva~noo, NAU 
(coordinated through I.IA) 

Utah State University 
Warren C. Foote 

March 27, 1980 
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The problem.
 

Small ruminants in 
 Peru include the new world cameloids as well as sheep
 

and goats. Each species contributes 
 in a unique way to resource utilization
 

and the livestock inchstry 
of Peru and to other countries with iL..as of high
 

altitude range lands. Under 
 these conditions each species experiences low
 

reproduction perfo r.mnce 
which contributes to the low production performance.
 

The constraints to increasing reproduction in these species, unique
 

considerations, reproduction 
processes judged to be most limiting, and application 

of research results are outlined in the Phase III Work Plan for Peru. 

Objectives.
 

No resear-.h was conducted during the firi-t 
year but plans were made for
 

research 
to be initiated in FY 81 under objectives 1, 2, 6 and 7. Objectives
 

1 and 3, Peru Phase III Work Plan 
 relates to Objective I in the overall p 3posal,
 

Objective 6 relates 
to Objectiv 5, and Objective 7 relates to Objective 3.
 

Project approach.
 

Work to be conducted by Utah State Utiversity on female reproduction and 

California State Polytechnic University on male reproduction has been combined 

into one fully integrated, cooperative effort. 
This will facilitate the conduct
 

of the total reproduction programs at foreign ork sites, mininuze cost and 

optimize expertise. Howver, the tuo projic-ts will be accounted for separately 

(i.e. annual reports and budget roluests). 

The m.ethodology for research and related activities to achieve each objective 
is outlined in soct detail in Phase III Work Plan. Selection and development
 

of specific research projects 
and training prograxs %urecompleted.
 

Conditions that 
 indicate objectives have been achieved (indicators). 

The conditions listed are considered valid indicators but no rc-earch was
 

initiated during the report period.
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E. 	 Assumtions that objectives can be achieved (externalities outside control of P. I.). 

AID funding was delayed and prcbles with H[U further delayed initiation of 

program. 

Other assumptions were fulfilled. 

F. 	 Assumptions that meeting objectives will solve the problen. 

Assumptions appear valid. 

G. 	 Outputs of project. 

A visit was made to Peru in February 1980, by Foote and Nelson to discuss 

the possibility of a reproduction 	conponent (both male and femle) in the CRSP. 

research and cooperating Peruvian scientistsSignificant areas for cooperative 

informationat NAU and IVITA were identified. At the request of INIA necessary 


to them for inclusion of a reproduction cczrPonert in the MX
 was submitted 


worik in Peru. During the visit information reqlnred for
authorizing SR-CRSP 

the Phase III Vork Plan was developed cooperatively. 

for initiation in theResearch was planned for sheep, camloids and goats 

first two species (Objectives 1 and 2) during FY 80 of the project (see Phase III 

Work Plan). 

Objective 6. (a) Training programs (short courses) requested by IIA have been 

planned cooperatively with scientists from NAV' and IVITA and will be conducted during 

to Peru during the 16 month period of June 1, 1980 to SeptaTber 30,three visits 

1981. These prog.rarns will be for technicians, extension personnel, mrnistry 

in work with reproduction. Topics planned inciudepersonnel and others involved 

(1) Management of sheep and goats 	 for reproductlion studies and (2) Procedures and 

data collection for reproduction research. (b) Semnars have been planned for each 

visit to Peru. These will be presented by Peruvian scientists and .,cientist%trum 

WL' and 	CSPU and will report research already conducted, results o. research 

undermiy and selected topics dealing with reproduction. (c) T\%o Peruvian scl, ".tsts 

involved in the SR-CRIF have been identified as potential graduL;t( stuIdents. 
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Research for advanced degrees for Peruvian scientists will be conducted in 

Peru as a part of the CRSP research. 

Technical feasibility. 

Factors appear valid. 

Financial plan. 

only travel funds were available. Activities were planned so that work 

one trip which substantiallyin both Brazil and Peru could be accomplished during 

are included in
decreases travel costs. Expenditures through February 29, 


Annual overall project report for MIU.
 

Time phase and scope of wrk.
 

Same as outlined in Phase III Work Plan. 

Project monitoring. 

Aspects of project will be mintained as outlined in Phase III Work Plan. 

Annual review and planning procs. 

III Work Plan.These procedures will be completed as outlined in Phase 
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S4ALL RUMINANT COLLABORATIVE RESEARCH PROGRAM (SR-CRSP)
 

TITLE XII
 

I. Face Sheet
 

Research Area: Reproduction
 

Report Title: 	 Annual Report 

October 1, 1Q7S - May 31, 1980 

Sub-Grantee: California State Polytechnic University
 

Pomona, California 9176B 

Funds: S60,000
 

Principal !nvestigator: Edward A. Nelson
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Title XII Cooperative Research Project 

by California State Pzlv%-tecinlc University, Pomona 

S'muiarv of research and budgetin activities 

First report period 1 October 19-S - 31 May 1980 

Mtarch 29, 1980 

Title: Improving reproductive capablilit'.. of small 
nrninants in L. P. C.'s wi:h empisis on 
male reproductiv'e physiology. 

Princip-l Inestigator: E. A. Nelson 
Other key personnel: M. J. burrill, A. C. Christenser, 

c19t0 

Ftmdin. Status 
Total Proiect 

114,882 

Contributicn 
US/AID 

24,161 

Contribution 
Cal lolv 

93,821 

Percentage 
.aitcin
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Summary of Title XII surPorted activities of California State Polytechnic 

University for the period 1 October 1978 - 31 May 1980. 

California State Polytechnic University has committed its available 

resources to support the Title XII Small Ruminant CRSP. The office and storage 

area of the woo] laborator,- were designated as laborato., areas and remodeled 

to facilitate research on semen collection, processing and storage. Equipment 

was purchased from non-Title XII funds to equip the laboratory with the supplies 

and equipment necessary to initiate research in the fall of 1978. A graduate
 

student %,as supported from State funds and with faculty support, research was
 

initiated on physiology of reproduction with male sheep and goats.
 

A new facility to house male goats was constructed from non-Title XII 

funds. Male sheep and goats were acquired with University funds. Title XII 

funds have only been used thus far to provide part of the feed for these animals. 

Title XII funds are being used to pay some of the salaries of three faculty 

persons (E. A. Nelson, . J. Burrill and A. C. Christensen); one graduate student 

(Erra :. Drcbnis); one tez.nician (. Y. Lin); and some undergraduate student 

labor. In addition, glassware, reagents and other supplies were purchased to
 

facilitate research at Cal Polv Pomona and Laurelwood Acres, Ripon, California. 
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Description of the problem:
 

Reproductive performance in the male as measured by libido, male to 

female ratios, life time productivity, fertilizing capacity and freezabilit" 

of semen all contribute to the effect of small ruminant males on flock 

productivity. Male reproductive physiology work has been initiated at Cal 

Poly and cooperating U.S. locatiois as well as in Northeastern Brazil 

(CNPCOT, E. RAPA). Initial planning and cooperative agreements have been 

established in Peru (ININ-XAU-IVITA). 

Objectives:
 

Some work was initiated on all four objectives. A fifth objective was 

addec to provide requested training prograxTs. The objectives remain as 

established in the project proposal submitted July 1979 with the addition of 

the following objective: to provide the oppoituni"ty for qualified sc.entists 

and tec.hnicians to continue their fonr-al education or obtain specialized
 

training.
 

Progress tcward satisfying the objectives:
 

Objective 1. "To develop methods to improve the capability of collecting,
 

processiig, storing and transporting sheep and goat semen to selected L. D. C. 

locations, a) Research to develop techniques relative to washing semen before 

freezir.- to determine i: it increases livability." 

Extensive literature review has been made using co,,puterized data banks
 

and University inter-libra-y) loans. Through the cooperation efforts of W. C.
 

Fr,-It of the internaticaal Sheep and Goat Institute, Utah State U.niversity,
 

Logan, Utah, we were able to contact J. Corteel of France and get his program
 

for .ashin; and freezing goat semen. In addition, a modification of Corteel's
 

.methodwas obtained from Mr. Claude G.illard of Switzerland. These programs,
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in addition to mdifications suggested in t.e literature, have been under
 

investigation at the Cal Poly University Small Ruminant Research Center for
 

18 months. Some prelimiaary results have been recorded. 
Enclosed are
 

abstracts of five research papers that are going to be presented at the 

Western Section .%S.%S Meetings in July 1980. A master's thesis is being 

finalized and will be appended to this report when it is available in June
 

1980.
 

Studies are continuing in the collection, processing and storage of
 

semen. The effectiveness of the semen processing techniques is being tested
 

by the insemination of both does and ewes. 
 ,naddition, in our cooperative
 

research project with Laurclwood Acres, University of Nevada, and Utah State 

University, we are inseminating one-half of the does svnchronized for out-cf

season matings. Of 50 does inseminated in April and May of 1979 with semen 

frozen in Lece.ber 1978, 6 kidded producing 11 kids as corared to 17 does
 

kidding and producing 41 kids from --atural service. 

Objective lb. "Cooperate with Utah State University to develop procedures 

to facilitate the importation of germ plasm." (See Utah State Objective 4.) 

W. C. Foote, Utah State University, has developed a research project with 

the Regional Health Lnd Quarantine Station, Mission, Texas, to determine if 

scrapie is transmitted through the gam.ete (female initially and later male). 

If it is not transmitted, there is a possibility of using germ plasm as a means 

of importing exotic genot.pes into the United States. The perfection of 

freezing techniques for sheep and goat scmen along with the knowledge of disease 

transmission will allow a greater latitude in the movement of germ plasma to or 

from the United States. This project is now underway with Utah State working 

on the fe.-le and Cal Poly working cooperatively on male reproduction. Semen 
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has been collected and frozen (March 1980) from a ram that developed scrapie 

at the research center in Mission, Texas for later use in this research
 

project.
 

Objective 2. "To measure the reproductive potential of selected small
 

ruinant male genotypes in the United States and L. D. C.'s. To coordinate
 

the relative irportance of males as compared to females in solving reproductive
 

problems in L. D. C.'s. These studies will be conducted in cooperation with
 

Utah State University and other members of the consortium. a) Study
 

selected genotypes at one or more locations."
 

Studies have been initiated at Cal Poly, Utah State and Laurelwood Acres
 

to measure the reproductive potential of selected breeds of sheep and goats.
 

Three breeds of sheep (RPaTouillet, Suffolk, St. Croix) and five breeds of
 

goats (Nubian, Saanin, Apine, La Mancha and Togenburg) are being evaluated on
 

the basis of puberty, seasonal variations in semen production, freezability
 

of semen and variations in se,.en prOdUction as influenced by age.
 

A visit was made te EMBR.APA, CNCOT Rese3rch Station, Sobral, Northeastern
 

Bra:il, in October 1979. A cooperative program between scientists at Sobral,
 

Utah State University and Cal Poly was established.
 

A second visit was made to the Centro Nacional de Pesquisa de Caprinos e
 

Ovinos Tropicanis (C.PCOT), Sobral, in February 1980 to develop cooperative
 

programs and review on-going research in the area of reproductive physiology.
 

The following objectives were acco,-lished: 

1. Research was initiated on reproductive characteristics of Somali
 

Sheep for one ":ear,as a result of the visit in October 1979. Various
 

measurements of testicles, body size and development, libido and semen
 

characteristics are being taken.
 

2. The ne.; semen research iaboratory developed by C'P COT is to
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receive additional necessary equipment to expedite semen research more 

efficiently through Title XII funds as soon as the !4DU has been signed. 

3. Discussions regarding other research projects dealing with
 

reproduction were initiated during, the visits at CVPOOT and a mechanism 

for communication with scientists at Sobral was established. Review of
 

these projects will be on-going during the effective period of our
 

cooperative research effort.
 

A visit was made in February 1980 to INE-A, Lima, Peru. During this visit 

a prospective cooperative research and training program was developed between 

scientists at INITA and NAU in Peru, Utah State University and California 

State Polytechnic University, Pomona. 

Objective 2b. "Cocperate with Utah State University in assessing the
 

relative importance of male and female reproductive problems."
 

There are five cooperative programsq that have been established to satisfy 

this objective. The cooperative studies on dairy. goats at Laurelwood Acres 

Kith Utah State University, L-iurelwood Acres, University of Nevada, Reno and 

Cal Polv Pomona are designed to modify the reproductive cycles of does to 

facilitate an increased amount of milk available for sale during the low milk

supply season. The influence of both males and females is being studied. A 

second study is being conducted at Utah State University on the infiucnce of 

increased levels of light on th,. out-of-season mating of brh female and male 

sheep. The third study" is located at Cal Poly where frozen semen is being 

used to breed female sheep and goats. The fourth program that has been 

established is the cooperative studies with M,,R.XPA scientists, Sobral, Bra:il. 

Data are being collected on both male and female reproductive pattern... The 

fifth program has been established in Peru where reproductive performance in 

wool sheep and cameloids will be studies. 
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Objective 2c. "Cooperate with University of California, Davis, in
 

conducting a progeny testing program for dairy goats."
 

This program isbeing initiated. Scientists at UC Davis have identified
 

.
one buck to ha\' semen collected for use inprogeny testing. Cal Poly
 

personnel have collected, processed and frozen semen for this project. Several
 

privace owners in the Southern California area have offered to cooperate in
 

this effort to initiate a progeny testing program.
 

Objective 3. "To measure and examine seasonality and other related
 

responses to the environrment as they effect the reproductive ability of male
 

sheep and goats.
 

a. Measure reproductive performance of selected genotypes for at least
 

three years at different locations."
 

Studies to measure the seasonal cyclic reproductive activities of male
 

sheep and goats have been initiated at Cal Poly. Rams of three different
 

breeds of sheep (Ramnouillet, Suffolk and St. Croix) are being collected on a
 

semi-weekly basis and this will be continued to determine the cyclic repro

ductive patterns inma]- sheep. Five breeds of goats (Nubian, Saanen, Alpine,
 

La ,tncha, and Togenberg) are also being collected to measure the seasonal
 

cyclic patterns of male goats.
 

In aiother related study raw jojoba meal has beei 'red to growing ram lambs
 

for a f'ive-month period to estimate the effect of a toxic substance inthe
 

meal on the reprodactive patterns of growing male sheep.
 

The cooperative studies at Utah State University, Laurelwood Acres and
 

at two foreign sites (Brazil and Peru) uill also provide information relative
 

to this objective.
 

46
 



Objective 3b. "I'bdify the environment and measure reproductive performance, 

i.e., level of nutrition, light-to-dark rat'.os, etc." 

The studies outlined under objective 3a will provide information on this 

objective. 

Objective 3c. "Develop management procedures to facilitate high levels 

of reproductive capacity of males." 

Data now being collected will provide the information necessary to
 

develop these programs and reconundations.
 

Objective 4. "Cooperate with Utah State University to establish a com

puterized data bank of valid reproductive information on sheep and goats from 

varied genetic sources and environments, world-wide. (Same as Utah State
 

objective 3.)
 

A data collection form has been developed (Utah State University with
 

cooperation from Cal Poly University). This form has been sent to selected 

individuals requesting information about breeds of sheep and goats. In 

addition, forms were taken to scientists at LNCOT, Sobral, Bra:il; Lima, Peru, 

and Asuncion, Paraguay with a request to complete as much informaticn as is 

presently available and return these data to Utah State University. Names of 

additional appropriate scientists are being solicited to provide a wide source 

of information on as many genotypes as possible. 

A copy of the data request form is attached.
 

Objective 5. Training component - SR/CRSP. 

As requested by scientists and adinistrative personnel at C\TCOT, there 

has been a training objective e7hasi:ed as a part of overseas project proposals. 

This objective is a cooperative effort between Utah State University; California 

State Polytechnic University, Po..,ona and IBRAPA. A graduate program i3 being 
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planned for Aarino Alves Simplico to assist him attain the Ph.D. degree. In 

addition, seminars are being planned to involve scientists of both the 

SR/CRSP and C ?COT to provide for an effective exchange of information relating 

to reprodu:tlon from both the U.S. institutions and EBRAP.A. A series of 

short courses are being planned to train technicians and other appropriate 

personnel in managing small ruminants and conducting research as these 

practices relate to physiology of reproduction studies. Tw~v such presentations 

Were given during the February 1980 visit of E. A. Nelson and W. C. Foote to 

cN/PCOT, Sobral. In addition, discussions were held relative to appropriate 

topics for future seminars and short courses. As a result of these discussions, 

plans are now being developed to present at least one seminar and one short 

course with supplementary technical demonstrations during the next visit of 

these two scientists (Nelson anJ Foote) during August 1980. 

Conditions that indicate the objectives have been achieved.
 

a. Data has been collected on the reproductive characteristics of selected
 

small ruminant males. 

b. Technology to collect, process, evaluate and deep free:e s nall r.rninant 

semen has been studied with five papers being presented at the Western Section 

of Animal Science (see attachments 1-5) at Hawaii in July, 1980. 

c. Data collection forms have been developed and are in the process of 

being distributed to gather breed characteristic informatic. for the data bauj,. 

d. Short course material dealing with male reproductive physiology are 

being developed for use in L. D. C.'s. 
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Assumptions the objectives can be net. 

a. Research is underway and data are being collected at Cal Poly 

University, Utah State University end Laure'iood Acres in the U.S. and at 

Sobral, Brazil. It is assumed that the M.0 .:ill be signed and that a re

search program wiill begin in Peru in the near future. 

b. Personnel identified at each location (U.S. and overseas) will 

remain at their present locaticn and cooperate in the research program as 

outlined. 

Assumptions that achieving objectives will solve the problem. 

Management plans developed using research data on male reproductive 

physiology"will be irplemented by producers in target L. D. C.'s. 

Outputs of project.
 

1. Extenders for processing goat and sheep semen have been tested. Of 

those tested TEST-yolk seeme to maintain a higher quality of semen 

through decp freezing for both goats and sheep than other tested 

diluents. 

2. Washing goat semen was shoit, to be iriportant in maintaining quality. 

No advantage was shown for washing sheep semen. 

3. The use of laboratory tests to estimate cell damage during processing 

and frec:ing have been undertaken. Glutamic cxalacetic trarsaminase 

(GOT) levels have been studied for sheLp and goat semen at each 

processing stage during deep free:ing. 

4. Computerized data collection 'formshave been developed and are being
 

distributed.
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5. Cooperative research projects have been established with CNCPOT/ 

BIBKRAPA. Tentative cooperative research has been outlined with 

Peruvian scientists.
 

6. 	Semen has been deep frozen from one dairy goat male identifi.d 

by the breeding research study at the University of California, 

Davis for use in their dairy goat progncy testing program. 

7. Semen has been deep frozen from a ram having scrapie at Mission, 

Texas as a part of the effort to develop methods for the 

iWportation of small ruminants into the United States. 
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Technical Feasibility:
 

a) A semen research laboratory has been established at Cal Poly. Sheep 

and goat pens have been developed and target breeds of sheep and goats are in
 

place.
 

b) Technical personnel have been hired and research studies are in
 

progress.
 

c) Research scientists at both Cal Poly and Utah State are well trained
 

for their respective research responsibilities.
 

d) Research scientists in both Brazil and Peru are cornitted to physiology 

of reproduction research. There are other technical personnel available at 

each research location. 

Financial Plan:
 

Due to the delays encountered in the development of authorizing docimients, 

funds used for the initiation and operation of the Cal Poly semen research 

studies indicate that the percentage contribution by Cal Poly is 800 of 

expenditurcs to date. Funds expended are shoum both as that part of the 

authorized budget expended and as compared to the University contribution. 
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AID Budget Status
(2/29/80) 

BUDGET EXPEDITURES B.1ANCE IN BUDGE7 

laries (regular) 23,412 6,274.58 17,137.42 
alaries (student) 4 000 2,251.12 1,748.88 
Subtotal 8,525.70 18,886.30 

tinge benefits 4,987 1,316.33 3,670.67 

upplies and expense 5,700 734.05 4,965.95 

eed 1,500.00 < 1,500.00> 

quipment 2,500 584.00 1,916.00 

nternational travel 4,200 4,512.00 < 312.00> 

umestic travel 4,300 2,432 UO 1,868.00 

irect costs -

isc. 2,901 379.0 2,521.93 

ndirect costs 8,000 4,177.5" 3,822.41 

Total 60,000 24,166.6 35,839.04 
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Budget expended October 1, 1978 to February 29, 1980
 

Salaries
 

Scientists (regular) 

Staff 

Student 


Subtotal 


Fringe benefits 


Supplies & expense 


Feed 


Equipment 


International travel 


Domestic travel 


4Iscellaneous 


Indirect costs 


Total 


AID 
COTR1BBUTIQN 

CAL POLY OVERSEAS CAL POLY TOTAL 

3,275 3,000 25,052 31,327
 
8,054 8,054 

2 '251 68 8 
5,56 3, 39,706 T 

596 720 7,374 8,690
 

734 2,871 3,605
 

1,500 3,100 4,600
 

584 18,491 19,075
 

4,512 750 5,262
 

2,432 1,623 4,055
 

379 672
 

4,178 19?456 23,634
 

20,441 3,720 93,821 117,825
 

'A,161 80%
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Time 	phase and scope of work
 

1. Breeds have been identified for initial research phase at U. S.
 

institutions and in Northeastern Brazil.
 

2. 	Studies have been initiated in 3ernen research at Cal Poly, Laurelwood 

Acres, Mission, Texas and CMPCOT!EMBPAPA. 

3. 	 Computeri:ed data bank forms have been developed and are being 

distributed. 

Project monitoring
 

1. 	 Three visits to our researcli facility have been made by W. C. Foote 

as a part of developing our cooperative project. 

2. 	 Two visits have been made by the PI (Nelson) to Northeastern Brazil 

and 	one to Li-.,a, Peru.
 

3. 	 Detailed records are being kept for review by PI's, auditors and other 

persons. 

4. 	Other stanzard!procedures are being followed.
 

Annual review and planning processes 

1. 	Data from reqearch has been included. 

2. 	Expenditures are available for audit. 

3. 	Project plans for June 1, 1980 - September 30, 19S1 have been 

developed. 
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DATA FORM 

Description, adaptation, and reproduction 
and production 

capabilities of sheep and goats 

Sheep and Goat Institute. Utah State University, Logan, Utah 81;322 
): International 


irce of information
 

ne 

Dani zat ion
 

dress
 

lephope
 

ckground and training of person supplying information (attach sheet if necessary)
 

records from private producers, extension 
or
 

(personal observations,
urce of information 


perimental work, etc.)
 

)rigin of genotype
 

Others
Goat
;pecie - Sheep (please list) 

--___--
ame or names of genotype (breed, etc.) 


Area in country

Country 

Estimated date of origin
 

Mixed
- Pure
Purity of genotype being reported 


or ancestral genotypes)

Genetic origin (parent 


Unknown 

Physical description
 

Description or drawing cf horn
 
a. Horns: 


Male 	 Horns No horns Scurs
 

No horns Scurs
FeMale Horns 


(briefly dcscr;bc):
:olor 
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Tail Type: (check most appropriate line) 

Tail len.th 

Lone Medium 3hort 

Thin tail 

Fat tail 

Fat rump 

Is tail usually removed (docked)? Yes No 

Size: 

Body weight (kg) 

Birth male: Average Range Unknown 

Female: Average Range Unknown 

Mature Male: Average Range Unknown 

Female: Average Range Unknown 

Height at Withers (cm) 

Mature Male: Average Range Unknorwn 

Female: Average Range Unknown 

What are strongest production traits? 

e. Length of life (years) Average Range Unknown 

Reproduction traits: 

a. Female 

Length of estrous cycle (days) Average Range UnknowA 

Number of months females show estrous cycles 

Month estrous cycles begin 

Month estrous cycles end 

Parturition interval (months bet.ecn births) 

Average Rangc Unknown 

Interval from parturition to firt estrus 

(days) (do not include anestrous season) 

Average __ Range Unknown 
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Unknown

Age at puberty (months) Average Range _ 

Ovulation rate "Average Range _ Unknown 

Lambing or kidding rate Average Range _ Unknown 

Mothering ability (care of young) 

Excellent Good Fair Poor Unknown 

Len~gth of reproductive life (no. of years'from first to last parturition) 

Average Range _ Unknown 

Proportion of females exposed for breeding that produce young ( ) 

Length of gestation (days) Average Range _ Unknown 

Male 

Age at puberty (months) Average _ _ Range _ Unknown 

Period of sexual activity during the year 

Month initiated 

Month terminated 

Level of libido (sexual drive) 

Excellent Good Fair Poor Unknown 

Semen characterisitcs 

Voiume (ml) Average __Range Unknown 

Concentration (;) Average Range Unknown 

Motility (:) A"trage Range Unknown 

Length of reproductive life %years) 

Average Range Unknown 

Is artificial insemination practiced? Yes No 

If so, what percent? Fresh Frozen 

Behavior 

Dominance among males High Intermediate - L w Unknown 

Are males aggressive toward other genotypes of animals? Yes No 

If yes, plcase list oenotypc of animals 
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oduction traits: 

Growth patterns 

Vigor at birth Excellent Good Fair Poor - Unknown 

Rate of gain Average Range Unknown 

Age when gain was measured Average Range Unkncxvn 

Were weights adjusted? Yes No 

If yes, how: 

Efficiency (kg of feed/kg of gain) 

Average Range Unknoan 

Type of ration on which feed efficiency was measured 

Meat production 

Age at slaughter (months) Average Range Unknown 

Live weight at slaughter (kg) Average Range Unknown 

Carcass weight (without head, feet or pelt) (kg) 

Average Range Unknown 

Fat thickness over 12th or 13th rib (cm) 

Average Range Unknoan 

Loin eye (longissimis dorsi) area (cm2) 

Average Range Unknoan 

Carcass composition 

Fat (%) Average " n.ge Unknown 

Lean (4) Average Range Unknown 

Bone (Q) Average Range Unknoe.,n 

Kidney fat (f) Average - Range Unknoan 

Melting point of fat (degrees centiqrade) 

Average Ranqe Unkno.in 

Fiber 

Type of fiber Wool Hair Mohair Cashmere Other 

Is fibL.r rcnoved from body? Yes No 
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mechanically
If so, by natural shedding 


Major use of fiber (list in-order of importance)
 

1._ 2. 	 3 

Weight of grease fleece per year (kgs)
 

Unknown
Average Range 


Unknown
Average, Range

Staple length (cm) 


Unknown
Range

Grade (fiber diameter) Average 


Unknown
Average Range

Percent yield 


Coarse
Long 	 Fine
Wool classification 


Color (describe)
 

d. 	Milk
 

Occasionally

Is milk used for human consumption? Yes No 


If so:
 

Number of times milked per day
 

Kilograms of milk produced daily
 

Unknown
Average Range 


Milk composition
 

Unknown
() Average Renge 


Unknc,in
 

Water content 


Butterfat content (Q) Average Range 


Unknown
 
Lactose content (%) Average Range 


Total protein content (R)
 

Unknon
Average . _ Range 

Length of lactation period (days)
 

Unknown
Average Range 


involved:
Environment/management systems 


Both Unknown
Grazers
Browsers
Feeding habits 


Areas/conditions where most commonly managed
 

Both UnLnov:n
High Altitudes Low Altitudes 

regions - Both _ Unkno.:nArid regions _ Wet 

Cold temperature,. Hot temp,.raLures _ Inter,..udidt 

p _ Unkno. itemperatures ll trpcraturcs 

Intensive ria.-nafeirent Extensive management --

Both Unl.nceni59
 



ial characteristics (gregariou-ness)
 

Good Fair Poor Unknown
Excellent 


ironment Information:
 

rce
 

Name and address of organization recording inform3tion
 

Location of recording station
 

Years during which data were collected
 

Minimal temperatures maximal temperatures Precipitation Daylight length
 

(cm) (hrs)
(degrees celsius) (decrees celsius) 


Average Ranoe
Average Range Average Range Averaqe Range 


Longitude
Latitude
ge: Altitude 


inforn.ation where available and appropriate (cytogenetic, hemoglobins, 
transfcrrin .
 

Other 


Also pluast provu..
publishcd iriformation, Ctc.).

unique manacement program, references of 


photographs including adult male and ferale where possible.
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Annual Report (Brazil component)
 

for the period October 1, 1978 to May 30, 1980
 

US/AID Title XII Small RTinant CRSP
 

Improving reproductive capability of small ruminants inL.D.C.'s 
with emphasis on male reproductive physiology. 

Submitted by
 

California State Polytechnic University
 

Pomona, California
 

28 Mrch, 19S0
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Description of problem 

Reproductive performance in small ruminant males as measured by libido, 

female to male ratios, lifetime production, freezability and fertilizing
 

capacity of serien contribute to the relative productivity of each flock
 

or herd. The reproductive performance of indigenous breeds will be
 

evaluated under natural and Lbproved management, nutritional and health
 

conditions and when necessar' superior garm plasm will be introduced to increase
 

their productivity.
 

Objectives
 

Research being conducted at oPWT/D[BRAPA corresponds to objectives 1,
 

2 and 3 of the overall proposal. Objective 4 of the overall proposal was
 

pursued during the trip by Nelson and Foote to Sobral, Brazil in February,
 

1980. Objectives 3 and 4 of the phase III work plan for Brazil relating to 

(4)the accuLnulation, interpretation and dissemination of research data and
 

the training cor.onent (3)were both implimented during the February, 1980
 

visit to Brazil.
 

Project approach 

Two trips have been made to Sobral, Ceara, Northeastern Brazil. Co

operative research projects were identified to satisfy objectives 1 and 2 

of the phase III work plan for Brazil. These include: effects of time of 

breeding and lanbing during wet and dr?" seasons, male to female ratios, age 

and weight at puberty, evaluation of sexual behaviors of males in service
 

and its relationship to clinical obser.vations and sperm production of sheep
 

and goats. 
 Target breckls have been identified and a breed characterization
 

program isunderway. Breeds of goats included in the study include SRD, tbrota,
 

,%bxoto, Carride, Repirtida, Buhj, Mshatel, and Anglo Nubian. Four breeds of
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hair sheep are being studied they include: Santa Inez, Samali, broto Nova
 

and SRD.
 

Objective 3 - Phase III - Agreements have been established with other 

components of the CRSP Research team in Brazil to cooperate in the collection 

and 	evaluation of reproductive data. No information has been acctmlated 

this 	project year.
 

Objective 4 - Phase III - Data collection forms have been distributed. 

Objective 5 - Phase III - Short courses and seminars have been planned 

for the August 1980 trip to Brazil. Sore instruction occurred during both 

of the previous trips to B-azil. A Brazilian scientist has becn identified 

for graduate study at Utah State University. Brazilian scientistq have re

quested that t', ±eproductive co~monent identify a graduate student that 

could spend a year in Brazil. 

Conditions that objectives have bcen achieved
 

Estimates of reproductive potential of the various target breeds of sheep
 

and goats will be available.
 

Management plans will have been de~eloped coordinating recomnendations of 

male reproduction with other components of the CRSP.
 

At least one short course and seminar will be held per year at CNOOT/ 

EMB.APA. 

Assumptions that the objectives can be met are as follows:
 

A. 	 The objectives listed have been discussed with CNTT/D1RPA scientists 

and ad.kinistrative personnel. Their input was requested and obtained. 
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The objectives are in harmony with the overall objectives of the CNP
 

Ovino, Caprino Research Center, Sobral, Ceara, Brazil. Experimental
 

animals are now assigned to ongoing reproductive studies. Space and
 

available animals make it necessary to correlate the studies to other
 

related breeding, nutrition, disease control and seasonal studies.
 

The need to defer specific phases of these studies to subsequent fiscal
 

years will not endanger the success of the project. Cooperative
 

complementary studies with other Project Investigators of the CRSP
 

have been discussed and pursued.
 

B. 	Computerization of records will occur, thus allowing for the rapid
 

recall and analysis of experimental data.
 

C. 	Facilities, including a physiology of reproduction labcratory now under
 

construction, will be com-pleted and equipment should be on hand by the 

start of the next fiscal year. Augmentation of equipment will occur
 

through Title XI I resources.
 

AssLrT ptions that meeting the objectives will solve the problem. 

A. The research data and production plans will be used by sheep and goat
 

producers, particularly the underprivileged owners who do not have
 

adequate land ownership. 

B. 	 The various programs of the CRSP are able to provide adequate data 

relating to nutrition and disease control. 

Project outputs and indicators that objectives have been achieved.
 

A. 	Reproductive data will have been collected, evaluated and related to 

harvested kg of young per ferale bred. 
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B. 	Management plans will have been developed for use by producers at
 

various levels of production potential.
 

C. 	Outstanding male and female sheep and goats will be identified and
 

available for use by the producers of Northeastern Brazil.
 

D. At least one EBIRAPA scientist will be assisted in attaining an 

advanced degree (Ph.D.). Short courses will be held (one per year) 

for training EMBRAPA scientists and disseminating acquired data and 

reconendations. 

E. 	 Papers will have been published sunimri:ing the research data obtained. 

Technical Feasibility
 

A. 	The Scientists involved with this project are well-trained. The
 

facilities at the U. S. universities and at DIBRAPA (Sobral) are
 

adequate for the research planned. The cooperative effort with DIBRAPA 

has the full support of administrators at U. S. universities and 

ENBRPA (Sobral) C P Ovino and Caprino Research Center. 

B. Technical assistance is available at each of the above locations to 

facilitate the conduct of the experimental program. 

Inputs 

Persornel:
 

EMBRAPA
 

Aurino Al,,es Simplicio--scientist--other technical personnel.
 

United States Universities
 

W. C. Foote, Utah State University, Logan, Utah. 

E. A. Nelson, California State Polytechnic University, Pomona, California. 

VaT., us technical personnel at both U. S. universities. 
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Financial Plan
 

Expenditures of funds for the Brazilian site have been limited to two 

trips by the PI. The total International travel for both overseas sites was 

$4,512. P! time assigned for approximately five weeks amounted to $3,720. 

The total S8,232 should be divided 2/3 to Brazil and 1/3 to Peru. 

Total expended inBrazil $8,232 x .67 = $5515. This does not include time, 

effort and travel expended inthe U.S. in support of the Brazilian component 

of the CRSP. 

Time Phase Scope of Work
 

Two visits have been made cooperative research has been initiated to
 

fulfill the objectives.
 

Project monitoring
 

Standard procedures have been followed.
 

Annual Review and Planning Process
 

Standard procedures have been followed as outlined in the overall project
 

plan. 
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Annual Report (Peru Component) 

for the period October 1, 1978 to May 30, 1980 

US/AID TITLE XII Small Ruminant CRSP 

Improving reproductive capability of small ruminants in L.D.C.'s
 
with emphasis on male reproductive physiology.
 

Submitted by
 

California State Polytechnic University
 

Pomona, California
 

28 March, 1980
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Statement of the Problem - (See attached Phase III Work Plan) 

Low reproductive performance and early termination of reproductive life 

of male sheep contributes to overall low productivity of sheep in Peru. A major 

lir.tini factor in developing genetic-management and related programs to improve 

product.on is the lack of informaticn on the reproductive capability of sheep 

and goats as influenced by the genoty-pes available and the envirorment in Peru. 

Reproductive performance in cameloids is very low. Many studies have been 

conducted but ovulation delay following copulation can result in a marked re

duction in sperm fertility. The identification of factors which iLmait the
 

reproductive prezess is necessary for the development of procedures to increase 

reproductive performance of ca...loids under the existing environmental 

conditions in Peru.
 

Objectives: 

They are in harmon)' with the objectives of the overall Reproduction 

Physiology project plan. There is a need to measure the reproductive capabili

ties of small ruminant males including caneloids in Peru. Also needed are 

studies to devel.op management progr,=.; consistent with a.ailable resouices tc 

increase the reproductive efficienq" of small rtr.inant and careloid r.les in 

Peru. Aqsistance will be giver the Peruvian scientists, tcc'*ncinxs -nd ad

ministrative personnel to increase their capabilities in reproduczive physi-logy
 

research. 

Project Approach 

Plans have been developed and discussed with cooperating scienticts and 

adninistrators of INIA, IVITA and ,U. 
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Ccnditio.s that indicate objectives have been achieved 

Management plans to improve male reproductive performance c.tnsistent with 

available resources wi.ll be developed and tested.
 

At least one short course per year will be presented in Peru.
 

Assumptions that objectives can be met. 

The above objectives were discussed with both the scientists and respon

sible administrators at INIA, INITA and MAU. As outlined they agree with the 

objectives of these agencies relative to improving the productivity of small
 

ruminants including cameloids in Peru.
 

Animals are available from both research agencies as well as from regional 

cooDerative flocks in the area. Research facilities in the State of Puno 

(La Rava station) have been identified where livestock handling and laborator ,
 

space is available. Augmentation of research facilities and equipment from
 

Title XiI funds is contemplated.
 

Asstuptions that meeting objectives will solve the problem
 

The -'esolution of problems related to low productivity are complex. Basic
 

infor-,ation regarding reproductive parameters will permit more meaningful 

manazement recormpndations to be made by scientists. Correlation between
 

seients of the CRSP and phases of the management cycle will be more meaningful 

when cause Ond effect relationships have been established for basic reproductive 

characteristics. 
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It is also assumed that recommended management programs would be accepted 

by small ruminant producers in Peru. 

Project outputs and indicators that objectives have been achieved 

No data has yet been collected for inclusion in this report. 

Technical feasibility 

The scientists involved with this project are well-trained. The facilities 

at the U. S. universities are adequate for the research planned. The proposed 

site (La Raya Station) in the State of Puno has padlocks and other physical
 

facilities that can be modified and used for this project. 

Technical assistance is available at all the above locations to facilitate
 

conduct of experimental procedures.
 

Inputs
 

Personnel-


Peru: La blina (NAU)--H. William Vivanco 

IVITA (San Marios University, Veterinary Institute)- -Cesar Nova, 
Julio Sumar 

U. S. Univprsities: W. C. Foote, Utah State University, Logan, Utah;

E. A. Nelson, California State Polytechnic University, Pomona, 
California.
 

Various technical personnel at both U. S. universities.
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Financial Plan
 

One trip was made by the PI (Nelscn) to Lima, Peru. This trip was in 

conjunction with the second trip to Brazil. The estimated cost of this trip 

is $2717. (see &tnual report Brazil Coponent) 

lime phase and scope of work 

One planning trip has been made. Phase III work plans have been developed 

(see attached document) 

Project monitoring 

Standard procedures have been followed. 

Annual Review and Planning Process 

Standard procedures have been followed. 
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SHALL RUMINANT COLLABORATIVE RESEARCH PROGRA4 (SR-CRSP)
 

TITLE XII
 

I. Face Sheet
 

Research Area: Animal Health 

Report Title: Annual Report 

October 1, 1978 - May 31, 1980
 

Sub-Grantee: 	 University of California, Davis 

Davis, California 95616 

Funds: S196,145 

Principal Investigator: McGowan 
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Sub-Grantee: 	 Colorado State University
 

Fort Collins, Colorado 80523
 

Funds: S150,000
 

Principal Investigator: James DeMartini
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Annual Report
 

1 October 1978 - 31 Hay 1980 

SR-CRSP
 

Colorado State University
 

Principal Investigators:
 

C. V. Kimberling
 

L. H. Lauerman 

J. Dellartini
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Introduction
 

This progress report is related to the Animal Health component of
 

CRSP small ruminants program in Peru, as descr:bed in the Phase III
 

First Year Work Plan submitted in revised form on 15 February, 1980
 

by Colorado State University. The format of the report is to summa

rize the work performed related to each Phase III objective during
 

the i.ndicated time frame.
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OBJECTIVES
 

PHASE III
 

First Year Work Plan
 

State Objectives 	 Action
 

1. 	Establish a small ruminant 1. A collaborative research program
 

has been established between Peruvian
collaborative research program 


between Colorado State Univer- scientists from IVITA and scientists
 

sity scientists and Peruvian from Colorado State University. This
 

scientists. 	 collaboration was mutually agreed upon
 

during a visit to IVITA by Dean Robert
 

Phemister, Prof. Arch Alexander, a
 

member of the Board of Institution
 

representatives, and Dr. Cleon V.
 

Kimberling, principal investigator.
 

2. Review disease morbidity and 2. 	Disease mortality reports were
 

mortality in the small ruminant reviewed at the IVITA stations of
 

population of Peru with considera- Huancayo, LaRaya and San Marcos plus
 

tion of the socioeconomic impact of the Tupac Amaru Sheep Station. Sci

entists at each of these locations
these conditions on Peruvians who 


depend on small ruminants for food, were interviewed for disease preva

fiber and cash income, lence and its economic impact on the
 

small producer. Reports from the
 

University Nac. M. San Marcos IVITA
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State Objectives Action 

such as the Enfermedades Infecciosas de 

Los Ovinos de La Sierra central del Peru 

were reviewed. 

A personal visit and study of the records 

at the Institute De Zoonosis E Investigacion 

was conducted to determine disease preva

lence and possible preventive measures. 

3. Improve the diagnostic 3. A survey of current diagnostic facilities, 

capabilities for small available equipment, personnel and financial 

ruminant diseases. support for diagnostic work was conducted 

during the August 1979 site visit. 

Diagnostic tests currently under development 

at CSU that can be applied to Peruvian live

stock were identified and research on these 

tests was performed. These include tests 

for Clostridial toxins, B. ovis, Johne's 

disease, contagious ecthyma, mastitis and 

copper toxicity. 

4. Following a review of the 4. Chronic progressive pneumonia was identified 

causes of morbidity and as a major problem in Peru requiring further 

mortality in small rumi- epizootiologic studies. 

nants, conduct further 

epizootiological studies to 

determine priorities for 

rpqPnrrb erncidorritln. 77 



State Objective Action 

5. Develop new knowledge 5. A Brucella ovis vaccine was produced and is 

about imunologic reactions currently under evaluation in clinical 

to se- studies.
 

lected viral and bacterial An antitoxin was produced against alpha and
 

enterotoxins of Clostridium perfringens type
 

in 	small ruminants 


agents. 


A and is being evaluated in a field study.
 

Studies on cVtotoxic responses of lympho

cytes to virus-infected cells and the role
 

of the macrophage in lymphocyte transfor

mation in virus-infected sheep have been
 

conducted.
 

6. 	 Provide Peruvian scientists 6. No progress.
 

and other interested personnel
 

with research findings through
 

timely technical reports thus
 

facilitatinp the dissemination
 

of new knowledge in an urer

standable and neaningful
 

fashion to the small ruminant
 

producer.
 

With 	currently available know- 7. N;o progress.
7. 


ledge, assist the small holder and
 

the 	principal investigators of CRSP
 

in designing herd health programs to
 

maximize production of small ruminants
 

and 	cameloids. 78
 



State objective 
Action 

B. Assist Peruvian scientists 8. Two Peruvian scientists have been identified 

in the development of new to collaborate with CSU scientists in re

diagnostic tests for internal search activities and have been invited 
to 

parasites. (Liver flukes and spend time at various laboratories recieving 

others.) training in research and diagnostic 

techniques. 

9. No progress.
Assist Peruvian scientists
9. 


with evaluating new ant

helmintics in the control of
 

liver flukes and other internal
 

parasites.
 

No progress.

10. 	 Cooperate with the appropri- 10. 


ate Peruvian regulatory agencies
 

in identifying disease control
 

policies which will aid in pre

venting diseases among the small
 

ruminants.
 

11. 	 Peruvian scientists have been identified
 
11. 	 Establish a program whereby 


in reto collaborate with CSI' scientists 

Peruvian scientists will visit 


invited to
search activities and have 1,een 

CSU, 	and other laboratoratories 


spend time at various laboratories receiving
 
such 	as National Animal Disease 


training in research and diagnostic tech-

Laboratory as deemed necessary, 


niques.
for education and training. 
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State 	objective 


11. 	 Continued. These visits
 

will be of sufficient time
 

and breadth to train the
 

Peruvian scientist in re

search and diagnostic
 

techniques.
 

12. 	As the Title XII program 


continues we will strive 


to work on disease problems 


in the small ruminants that 


have a major socioeconmic 


impact on the Peruvian small 


holder. 


Action
 

12. 	 During the period of 1 October 1978 

31 May 1980 CSU scientists on the CR-CRSP 

have investigated: 

1. 	Enterotoxemia due to Cl. perfringens
 

type A prevelant in lambs.
 

2. 	Reproductive diseases due to S.ucella
 

ovis.
 

3. 	Prevention of iastitis by treatment
 

during the dry period.
 

4. 	Development of diagnostic techniques
 

for diagnosing Johne's in sheep.
 

5. 	The effect of Vit. E on immune stimu

lation.
 

6. 	Colostral antibody transfer.
 

7. 	Diagnostic techniques in copper toxicity.
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Report of 01 Year Activities
 

2.(a) Description of Problem in Kenya
 

There is a shortage of protein from animal sources in the diet of
 

many small farmer families in Kenya. Their farm income is also small.
 

The dual purpo3e goat would appear to be a resource which can address
 

these two problems. Diseases, acute and chronic, however, are a limiting
 

factor to achieving an economically viable goat husbandry 
orogram.
 

While the native goat population is subject to disease ravages, this
 

be greatly exacerbated with the necessary introduction of
 problem will 


foreion, high milk producing goats. Information on diseases of goats in
 

in other parts of the world, is quite meager. This is
 
Kenya, as well as 


particularly true when considering the geographic distribution 
of even
 

such well defined infections a brucellosis. It is therefore necessary
 

to determine the spectrum of disease conditions in the geographic 
areas
 

purpose

where the Kenyan government wishes to increase emphasis on dual 


a first step in developing
a survey is imperative as
qoat husbandry. Such 


therapeutic and preventive veterinary programs to limit or prevent
 

losses due to disease.
 

2.(b) Objectives of Project
 

year has been to initiate the
 1. The major objective during the 01 


first stage of the survey to determine the prevalence and incidence of
 

infect:ous, non-infectious and Darasitic diseases in the noat 
populations
 

Kisumu in the western Dart of
 of: 1) the general vicinity of the city of 


to the south and north of the city of Mombasa in the
Kenya; and 2) areas 


To accomplish these objectives Washington State
coastal region of Kenya. 


University (WSU) has secured the services of Dr. Paul Sayer, a 
veterinarian
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with an excellent background in veterinary medicine as well as beina thoroughly
 

familiar with the country, its people and their major language, Swahili.
 

Dr. Sayer's responsibilities on this project are stated in Appendix B
 

and a copy of his curriculum vitae is also included in this report.
 

2. Work with officials of the Ministry of Livestock Development to
 

start the process of identifying training needs for veterinary personnel
 

and makina preliminary arrangements for study at Washingtor State University.
 

2.(c) Project Approach
 

Objective One:
 

The "Methods" described in Appendix A, Objective One, of the WSU
 

Plan of Work for Year One have been followed with the following changes:
 

1) After consultation with Kenyan government officials and other
 

components of the Kenya SR-CRSP the two areas described under 2(b)
 

will be used in the project rather than the three mentioned in our
 

Plan of Work.
 

2) Initiation of the Droposed program has been materially delayed
 

because of unforeseen administrative problems at the Kenya site,
 

hence only a start on the first time period of observation (Section
 

A, Methods) has been initiated as stated in number three below.
 

3) Two hundred goats in the Busia area have been examined and
 

tested during March and April 1980. This operation was conducted
 

exaztly as described in Methods (A), Appendix A of Objective One.
 

4) Part of the Laboratory Examination, Section C of the Methods
 

has been completed (examination of fecal specimens and blood smears).
 

5) Abattior Examinations. This part of the program, described
 

under (B) of Methods, has just been initiated in the region south
 

of the city of Mombasa.
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Objective Two:
 

This objective will be addressed folloiqing completion of the animal
 

health survey. 

Objective Three:
 

Washington State University professionals are working with other
 

SR-CRSP professionals in the design and implementation of animal health
 

aspects of their studies to be conducted at research station(s) designated
 

by the Kenyan Ministry of Livestock Development. Field survey forms are
 

being developed in collaboration with the economic component from Winrock
 

International so that the economic impact of the animal health program
 

can be quantified.
 

Objective Four:
 

1) Dr. Francis R. Abinanti has been in Kenya during the months of
 

February and March conferring with Kenyan officials and other
 

members of the SR-CRSP. A detailed report of his activities is
 

given in Attachment A.
 

2) Have consulted with officials in Kenya's Ministry of Livestock
 

Development, most specifically Dr. Chema, Director of Research, on
 

manpower training needs. The following are the presently identified
 

training areas for Kenyans:
 

a. 
Short-term technical training for individuals in newer
 

diagnostic procedures and updating field investigation practices.
 

b. Training not to exceed the Master's degree level, specifically
 

in the area of herd health. Academic training to be conducted
 

at the College of Veterinary Medicine, Washington State University.
 

Master's deqret candidates will conduct their field research
 

projects in Kenya during second year under the guidance of a
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local professional. Master's degree to be conferred by Washington
 

State University.
 

Objective Five:
 

This objective will be held in abeyance until a clearer picture
 

develops on these needs.
 

Objective Six:
 

Delays in implementing the animal health survey will result in
 

initiation of this objective no sooner than the end of the second year.
 

2.(d) Conditions Indicating Achievement of Objectives
 

.. 1. Progress on this objective has only started. Two hundred goats
 

in Busia district have been tested and information from this material is
 

nit yet devtloped.
 

2.(e) Assumptions on Achievement of Objectives
 

4.(a) 
 Dr. Paul Sayer has been recruited in Kenya as the veterinarian
 

to conduct the Washington State University (WSU) activities in that
 

country. For details cf his responsibilities see Appendix B.
 

4.(b) Dr. Richard Wescott and his staff at the WSU Veterinary
 

Collpge are developing and validatina an ELISA test for serologic detection
 

of livestock infected with fasciola. To expedite generation of this
 

information a piece of eouipment was purchased with funds from this
 

project. Fascioliasis is a problem in ruminants in Kenya.
 

Dr. Dieter Burger of the WSU Veterinary College is conducting
 

research on better methods of detecting contagious ecthyma (nrf) virus
 

infections in sheep and goats. 
 One of his araduate students has been
 

supported half-time on funds from this project to help with these studies.
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This condition is diagnosed in sheep and qoats in Kenya.
 

Dr. Francis Abinanti was in Kenya during February and March of
 

1980. Details of his activities are seen under 2(c), Attachment A.
 

5. In discussions with officials of the Kenyan Ministry of Live

stock Development, most specifically Dr. Chema, Director of Research,
 

three areas of training have so far been identified:
 

a. Short time training in specific new laboratory diagnostic
 

procedures (example: ELISA test).
 

b. Short time training in clinical diagnostic procedures for
 

persons now district veterinarians in Kenya.
 

c. The need to develop a herd health Master's degree program
 

at WSU. Trainees to spend one year at IJSU in academic training
 

and the next year in Kenya conducting the research for their
 

thesis.
 

2.(f) Assumptions that Achieving Objectives Will Solve Problems
 

Information not available at this stage of the project.
 

2.(g) Outputs of Project
 

Information not available at this stage of the project.
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APPENDIX A
 

Progress Report of Activities in Kenya (Abinanti)
 

Months of February and March 1980
 

I arrived in Nairobi, Kenya on Saturday, February 2. The following
 

week I had meetings with Dr. Walter Masiga, Director of the Veterinary
 

Research Laboratoris at Maguga to discuss his studies on contagious
 

caprine pleuropneumonia (CCPP). During this week I also had discussions
 

with Mr. Owiro, Deputy Chief of Livestock Development, and Dr. Chema,
 

Director of Livestock Research. These latter meetings were in the
 

company of the other SR-CRSP principal investigators.
 

Sunday, February 10, 1 traveled to Mombasa with other SR-CRSP
 

members to investigate potential for conducting SR-CRSP activities in
 

the coastal region. UDon returning from the coast all of the PIs but
 

myself toured the western region of Kenya.
 

In the ensuing two weeks from February 10-29 the SR-CRSP PIs in
 

Kenya had meetings amongst themselves to discuss strategy and had
 

continuing meetings with the Ministry of Livestock Development personnel,
 

exchanging views and attempting to get the Memorandum of Understanding
 

signed. During this period Dr. Paul Sayer and I met with Mr. Charles
 

Hash of U.S. AID to apprise him of our progress. We also had discussions
 

with various professional personnel at the laboratories of the Division
 

of Veterinary Services in Kabete, learning of resources available for
 

laboratory support of field activities. I met with Dr. Chema, then
 

Director of Laboratories for the Division of Veterinary Services, to
 

arrive at a consensus on tests which would be needed in the health
 

survey and for which they had laboratory competence. We also participated
 

in a meeting with the ILCA group which isworkinq here in Kenya with sheep
 

and goats to see where the activities of the various groups working on
 

sheep and goats interface.
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On the 29th of February Dr. John Gorham arrived and that afternoon
 

of the principal investigators in Dr.
participated in a meeting with all 


Chema's office, where overall strategy, especially relating to locations
 

of research stations where controlled applied research could be conducted,
 

was discussed. Dr. Gorham also had conversations with Dr. Cherna as well
 

as with young veterinarians workinc on the UNDP sheep and goat project
 

relative to their interest in training in the U.S.
 

Dr. Gorham and I then started on a tour to investigate sites where
 

farm studies could be conducted. We were joined by Dr. Sayer at Navasha
 

and visited the District Veterinary Laboratory at Kericho to learn what
 

goat diseases were present in this area. We then proceeded to Kisumu at
 

Lake Victoria, meeting there with the provincial livestock off cer, Mr.
 

Mburu; the provincial veterinary officer, Dr. Mwangi; and the district
 

Here we discussed the Dossibilities of
veterinary officer, Dr. Otiomo. 


farm studies in the area as well as investigating the Dossibiliti; of
 

using the research farms at Mesana.
 

The next day, March 5, we met with district veterinary o"Icer, Dr.
 

Kimani, and the livestock officer at Busia. Here we visited tne bomas
 

where goats are being raised under zero and semi-zero grazing conditions,
 

and we also looked at the proposed research station a+ Alupe next to the
 

Uganda border. The following day we traveled to Kakamega, which is the
 

provincial headouarters for this region, and there held discussions with
 

the provincial livestock officer, Mr. Gacheru, and the provincial veterinary
 

officer, Dr. ?Nwangi (no relation to the provincial veterinary officer 4.
 

Kisumu). While we were able to make preliminary arrangements to identify
 

cooperating flocks during this visit, these plans have had to be abandoned
 

as the other SR-CRSP members did not wa~it us to go to farms not selected
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by all members of the consortium. We also made arrangements to use the
 

laboratory facilities of the Division of Veterinary Services at Kakamega
 

for conducting field investigations such as examining blood smears for
 

blood parasites and processing specimens prior to shipping to Kabete.
 

While there we also visited a diploma granting demonstration farm at
 

Bukero where sheep and goats are kept and which would be a good place to
 

demonstrate health delivery systems.
 

As the other PIs did not want Dr. Sayer and I to start active field
 

studies, the time from our return from the west, March 8 to the 21st,
 

was spent making contacts with the dean of the Veterinary School at the
 

University of Nairobi, Dr. Gerald Mugera and various faculty members,
 

such as Dr. J. M. Gathuma, who is the chairman of the Department of
 

Fublic Health and Pharmacology and Toxicology. I also met a Dr. P.N.
 

Nyaga, who is the virologist in the Department of Veterinary Microbiology
 

and Pathology; also a Dr. James Kaminnola and a Dr. Peter Waiyaki who is
 

head of the Department of Bacteriology. We acquainted them with the SR-


CRSP program and WSU's role in ti*e project. We also discussed opportunities
 

for training. Dr. Sayer and I had extensive conversations with Dr.
 

Chema, arriving at plar ;iaving specific tests conducted on various 

specimens collected frc, ,zs. This information is in the Phase III 

document. 

We have also had ongoing discussions with Dr. S. Weghala, who is
 

director of the bacteriology laboratories of the Division of Veterinary
 

Services at Kabete on strategies for brucella investigations as well as
 

for studies on control of contagious caDrine nleuropneumonia (CCP).
 

Ongoing with these activities we have been accumulating information on
 

eouipment and learring of the difficulties of securing these items in
 

Kenya.
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was decided we would not ham the SR-CRSP if we tested the goats
It 


in the Busia district that are cooperating with the UNDP-FAO goat project.
 

Hence, we proceeded to buy and collect materials needed and to make
 

Dr. Sayer made all
arrangements for helpers for handling the animals. 


of the local contacts and set soecific dates for conducting the tests in
 

Dr. Sayer, the crew and myself left Nairobi on Monday, March
the west. 


24, proceeding to Kericho where we borrowed equipment for conducting the
 

The next day we conducted
blood studies and then proceeded to Kisumu. 


thorough examinations and testing on 100 goats which were located on
 

The bomas are structures
three different premises and housed in bomas. 


which are fly-proof and therefore used to prevent trypanasome infection
 

from the bite of tsete flies.
 

On Wednesday, March 26, we started back to Nairobi by way of Eldoret,
 

where we met with the director of the Provincial Veterinary Laboratories,
 

Dr. Barazza. He's also the veterinarian in charge in the Eldoret area.
 

The reason for our visit was several-fold. First we wanted to inform
 

him o. the SR-CRS P program and our role in this project since one of the
 

problems that we find is that most of these oeople have not been informed
 

of the program. We find people are suspicious of us when we arrive, and
 

if itwere not for Dr. Sayer's background at the University Lnd his
 

fluency with their language, we would really be in trouble. We also
 

wished to inform Dr. Barazza of our activities in the Busia district
 

as it is part of his territory. We also discussed the goat diseases
 

being seen at Eldoret Diagnostic Laboratory.
 

The next day, Thursday, provided insiahts into the amount of work
 

and planning Dr. Sayer will have to do to conduct studies when he returns
 

This will entail seeing that the blood specimens are
from the field. 


processed, which took us all day for the hundred specirrens. It is a
 

tremendous amount of work and of course adequate equipment is not available.
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Dr. Sayer had to examine the blood smears for blood parasites and make 

as forarrangements for the testing of the fecal specimens as well 


conducting serologic tests.
 

Dr. Sayer and I spent the week of March 31st in the Mombasa area.
 

We first met with Dr. M. Fazil, Provincial Livestock and Veterinary
 

Officer for this district. Dr. Fazil is very supportive of SR-CRSP
 

activities and is especially anxious to further this program in his
 

and laboratory
district. We therefore discussed with him personnel 


supoort for field studies as well as possibilities for conducting an
 

abbatoir survey. Dr. Sayer arranged manpower Support through Dr. Fazil
 

and visited small local slaughter establishments to enlist their cooperation
 

for starting sampling of locally procured goats as a mechanism for
 

developing immediate information on the prevalence of disease conditions
 

Here again Dr. Sayer's
in the areas surrounding the collecting stations. 


fluency with Swahili made contact with owners of these small slaughter
 

establishments possible.
 

The week ef April 14th Dr. Sayer returned to the Busia area to
 

Dr. Sayer will
collect another 100 samples from goats in this region. 


well as
be overseeing the processing and testing of these specimens as 


slaughtering
returning to the Mombasa area to continue the survey at the local 


establichments.
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APPENDIX B
 

Dr. Paul Sayer's Responihilitipq as WSU Small Ruminant CRSP
 

Representative in Kenya
 

Itwill be Dr. Sayer's responsibility to:
 

1. Make contact with flocks selected by Drs. Fitzhugh, DeBoer and
 

others, once they have made their farm selections.
 

2. Schedule visits for testing and for the conduct of field activities
 

ingeneral.
 

3. Establish and maintain liaisor, with the Ministry of Livestock
 

Development in Nairobi as well as the provincial and district livestock
 

and veterinary officers.
 

4. Work out all of the logistics for conducting field activities such
 

as:
 

a. Equipment needed (that which is available ur which must be
 

procured).
 

b. Recruitment of personnel to conduct field activities.
 

c. Arrange transportation, both for equipment, himself, and field
 

personnel.
 

5. Effectively and efficiently conduct field testing of selected flocks
 

of small ruminants.
 

6. Conduct examination of field-collected capillary tube and blood smears
 

for presence of blood parasites.
 

7. To see that the field specimens get to the laboratory in Kabete or
 

to other locations in Kenya for testing and for storage. This will mean
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assure
 
he will have to conduct liaison with the laboratory directors 

to 


that the various evaluations are carried out.
 

Conduct abattior survey and oversee testing of samples 
collected


8. 


from this source.
 

Arrange and supervise data storage of field and laboratory 
data.


9. 


Arrange for retrieval of the computer information and to 
send this
 

10. 


data on to Washington State University from 	the computers 
for evaluation
 

by WSU staff.
 

11. Coordinate our health activities with those of the other 
SR-CRSP
 

components.
 

12. Act as WSU representative for the design and the 
conduct of the
 

health aspects of all of the collaborative activities, both in the field
 

.omponents.
and in the research stations with the other 	CPSP 


Work in consort with the WSU faculty in designing healtn 
delivery


13. 


strategies and ensuring their imp*.ementation.
 

14. 	 Implementing the health delivery services at the farm 
level, working
 

as with district veterinary
with the farmers on these programs, as well 


officers and llvestuc officers.
 

Providing expertise and implementing preventive and 
therapeutic


15. 


programs for SR-CRSP-associated research projects.
 

Maintaining ongoing liaison with cooperating farms.
16. 


Being our liaison with the Ministry of Livestock Development 
and the
 

17. 


lifeline to our programs at WSU.
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18. Helping in the selection process for trainees and coordinating
 

such details as travel arrangements, etc.
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