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COST REIMBURSEMENT COHTRACT WITH AN EDUCATIONAL INSTITUTION 

AGENCY' FOR L'JTEI\NATIONAL DEVELOP.\lfNT NEGOTIATE~ CONTRACT NO. 1\UJ,ta.:--C-lOSh 

FORElG:.i t\~SIST· TOTAL ESTI.\ft\TED CO~TRACT COST -
NEGOTrr\TED PURSUANT TO THE 
ANCE ACT OF 1961, AS A.\IE>.:DED, AND EXECUTIVE $600,000 (See Articles VII & VIII) 
ORDER 11223 

C:O~THACT FOR: 
') p . jl $..:"/lllJ-i}il.11) CONTRACTOR (Name and Address) · b1lRL£Y /l~'l /(l)V. ,.,,..,,, 

rl.81.J-/ON> 0 1! ill£ w c ,i /.. i) 

PROJECT 0i)~ --- College of Atlriculture 
931-17-130-580-73 NAME ·-lSSUl.NG OFFICE (:-:amc anc1 J\clc!ress) 

Montana University Agency f'or Int ern.:'1.:t. ion al Development s·ta.te 
O.f:fice of Contrn.ct Manage:nent STREET ADDRESS 
Ccnt:r.a.1 Operations Division . Bozeman, Montana 59715 Washington, D. c. 20523 

CITY, STATE, AN'D ZIP CODE 

ADMINISTRATION BY COGl\IZA:,.ff SCIEXTIFIC/TECHNICAL OFF ICE 

CM/COl2/..TAB TA/AGR/CP 
MAIL VOCCHERS (Origin:d aw' 3 copies) ACCOCl\TL:\G .\:\D .·\PPHOPllJ:\TIO:\ D:\'J A 

TO· Agency :for Interns..t j.cr:.e.l Deve1oprnent PIO/T NO. 931-17-130 ... )f:J .. 7·3_:-~:~1:;.'('5'(! 

· Office of Financial Manage:nent APPROPRI1' TIO:..J NO. _18.D.::'..2.D_G·_;), __ 
ALLOT:-lENT ~o . ..!Jill:.:.: -=<1 ~.Qcn.:::.OC>-;?2-.::U 

Washington, D. (;. 20523 
----· '! ,\ \{ ~')/,:& EFFECTiVF DA TE ~l r~~~·\t ti..~. ~ ES'I'J~fATED CO.\IPLETION D1\ TE 

" 3-2.5-77 --- ., -. ...... ~-

-The Uniced Stntes of America, hereinafter called the Government, represented by the Con'rncting Officu «xccu'. 

this Contrnct, and the Contractor, an educational instin:tion chartered by the State of 

with its principal office in Bozer:~.'.?.11:. 1.:o~;to.n_::i, , agree chat ch<: Con:r::CL'~ ~! .. , ! J 

perform all tiir. services set forth in the atrnchcd Schedule, {v rhc consideration s<:ited therein. The ritiHs anJ <:!·Ii· 

gations of the parties to this contract sh3ll he subject to cind governed by the Schedule anJ the Gcrn:r;:il Prn,·isions. 

To the extem of any inconsistency bet'l':een the .Schedule and the General Provisions and any spccificaci.:•'i:; or <-'~he: 

p.ovisions which are made a p:oirt of this contract, by reference or otherwise, the Schedule or the Gcnerai Pwvi>.i0ns 

shall control. To the extent -:if any inconsistencv between the :.;chcdule and d;c· Gr>n:'r:d Pro\'i~.inn:; tL.: i'c!:cdule 
l C .... ~"·,,...!''··" r. io·-1· .. , ''C'r.!\• ,, 'l·r· 

shall control .... .b..J.J . .:.;. ~ ~ ~.bJ~ v ·1.·1. i•i~O 
. .'./J? (...-.,, . 

;,,._?fr~· r,J, i / ,;-/ 
~·~ D.'l Y. 0.\'sf..:,.,.!~<;.,;:;;;l, 

µ r7-' 1"; ,r 
BY .. , ..•... ~'::!!:.~:!:~: ....... e:_-;~_: __ :_~_ •. -_-_-:._-, ___ _ 

This Comrnct consists of chis Cover Page, the Table of Contents, and the Schedule consistir.g of 

par,cs, the General Provisions (Form AID 1420·23C), d:iteJ ---..:....----

an Arpcndix "t\" (Oper;.tion:d Pinn}. 

nr:d 
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CtS'.r REI.>TU:r\S m·~ilT l:O]'I'MCT. w rrII 
AN EDUCA.'l'JO:lA.L 11iSTITU':..'IC:r 

TABLE OF C Ol!T.c.:J:h1S 

. SCHEDULE 

The Schedule, on p:l{;es 1 throu,zh 9 , cons izts of this Table 

of Con. ... ants and the fol.lmring .Articles: 

ARTIC;LE I - STATE:-lENT OF WORK 

ARTICLE II - REPORTS 

ARTICLE III - KEY PERSOllNbL 

ARTICLE N Lh'VEL OF EFFOHT 
, 

ARTICLE V - CHAWGES IH RESEAHCH ;.~THODS, PROCBDURFS, AllD OBJECTJVES 

AR'T.'JCI.E VI - P&lTOD OF CCNTllACT 81:-:RVICBS 

ARTICL~ VIII - BUDGET 

AHTICLE IX - .NEGO'l'JATED an:mn::Av RATES 

ARTICLE X - SPECIAL PROJISIO:r 

ARTICLE XI - MODD?ICATIO:·:s TO 'l'ES GEl:-EPJiT1 PHClISio:;s 1 .. ::::;J/ O?. ADDITIO::l\L 

GENFJM.L Pi\ 01 IS I Oi rs 

GENEFAL PJO/ISICI':S 

1. ~he Gener-al Provisions a11:r;.licablo to this cc;;b:act co:1:-::i::::t of 
. . .. 

form AID 11t20-23C entitled 11 Gcme~c::!.l Pl·ovisiol1G - Cost P.ei:!::btu.~:::;cr::C!nt 

Contract with an Educnt:i,onal In~t:.tution, 11 dated 9-73, wl'!ich inclu.d.c:.; 
• 

provis1.ons 1 throtl['.;h 3'7; ancl forn AlJ) 1l+20-23D cnti tlcd 11Ad(lition:ll 
... 

Institutlon," d::-.tcd 9-73, which iaclu<lcs prpvis::.cno l tl"~"!·ou.:;:1 18. 

jmenustik
Cover Marker



J ... ) 

) Contract Jo AJn/ta.-c-·10911-

Two work plu.n activities ru.·e common ~o the three major objectives 

of the project. 

1. In co'open1tion wi 1.n 8Il·J!.fi'T plant pntholocists, survey rcp~·c-

sentative target countries (tentatively Morrocc-,:i, Tun~ sin., Turkey, 

ELD':Pt, Lebanon and Iran) to evaluate the prc;:st~· J..; -\1"'.:.'t'ieties for general 

agronomic desirability, barley utilization , <illd sjc_;~1.i_ficance of 

diseases and other pests. Contacts would be established with possj_blc 

cooperating personnel. 

2. In the second and third years, assist at workshops ai1d 

-seminars which would be held in coopcration,with CD-1Vi'_1_'T to report on 

prov-ess of the project, and to e..'\:change information rui.d e.-'Xpcriences. 

The follm1ine objectives will be for the life of the project. 

OBJEC'l'IVE A - ml'l'RI1'1rn~ 

.. 
"l. Compare methods for syreening for lysine content includi112: 

the develop::lcnt of a h::i.lf-seccl mct11od. 

2. Continue with tne tas}: of ;~crccninG the vorlcl coll~ct:!.o~: 

of barleys for hic;h lysine lines. 

3. Invcstic:.ttc protein f::.·action~tion nnd characterization 

of fractions as a r.1e.'.l.:ns of allele ldcntificat:i on. 

4. Detcr~ninc a translocation 'Jrca.k_oclnt tJiat ir. rrnitci.ule fc::· .... 
tr~nsfcrring th0 hi-l;i/sinc gene of Hiproly :l.itto n. pop'..ll:ition w:Ltl1out 

l:ys ine analy3 is. 
0 •• 

r 
\ 
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5. Determine if a.'lzylose: amylopectin ratio o:f' the endo::;pern 

has nutritional s:i.gnificance. 

6. Develop some fert_ile,. plump-seeded, hi-lysine lines for 

use as donor pa.rents. 

7. Assir;.n the Glacier hi-lysine gene to a chromosc:r.nc. 

8. Initiate e\a.lautions of the biological value of proteins 

in lines determined to be high in lysine. 

9. Initiate studies on protein iriheritancc, including maternal 

inheri ta.nee. , 
10. Determine the effect of cnviro:rz:1cnt, including soil f'c1·tilit~;, 

on lysine st.ability across envirorn:1cnts. 

11. Init~ate the dcvelop!":lcnt of het.:loz;rgous h~-lysine composites 

in heterogeneou~ populations. 

OBJECTIVE B - DROUTH RESIST.AUGE f~"J) WATER USE EFFICIE:rc1 

1. In coopera.tion with CTI·l!·rJ.."r, surTcy rep2·csentative target. 

countries to evaluate those n.grona.1ic chru.·o..cters that 'nay be of mo3t 

2. Screen Lm:lcy v.:trictio::; by use of 'the 11 eln.stic modnJ.ns" 

technique for d:routh rcsistu.ncc. 

3. Determine the effect. of plant color 011 rcdu.cinc; hL:at lo:lds, 

including conditions of extreme hc'l.t lo::iu~-r. 

1~. Detcruinc the ir:i'lucn ~c o.r leo.f area. 011 ·.i.:~tcr u::::c ofT5.cd ..:m<.:y 

and tho rclationsh1.p of leaf area to "photosynthetic sj nk". 
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5. Determine the influence of moisture stress on the f'unction 

of the mm. 

6. Identify and determine the inheritu.nce of day length in-

sensitive gene (or genes) :!.n bo..rlcy. 
. " I 

7. Grow isQgenes for some of the desirable trait::> as determined. 

in No. i above, to verify conclusions. 

8. Initiate the production of a honozygous day-length insensi-

-- - - -

tive composite segr.egating for other characters • 

. ···--.~··.··· ·-:-':~~ · .. 
.. . ·-

--._.:-:.-· .- OBJECTI\rE C DISElt'3E P~SIST/'~~CE 

1. In cooperation uith other interested agencies, survey 

representative. target countries for prevalence of plant diseases, 

collect smnples, a.nd identify races. 

2. Establi3h contacts for field evaluations of specific 

diseases. 

3. Initiate work on homozygous combined. stem. rust, sra~J.t 

resistant composites sesrq~a.tinr; fer the other characteristics. 

4. Dir.tribute disease rc:.;ist'1.nt-su2ccptible isocenes for 

cvo.J.uation of economic inport::i,ncc. of certain disco.scs. 
.· .-•r> 

5. Initio.tc \'Tork on ~t lcn.st one more disease bn.scc\~J; r.;mvc:» 
. ~~, 

in tare;et countric~s. . .. 

... 
'-~I 
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ARTIGIE II - REPO:\TS 

A. At the conclusion of each year of perfor1::n.ncc under the 

Contract, Contractor will provide a Proc;ress Report in English, 

in accordance with the "Guidelines For Preparation of The Tiese2.rch 
.. 

Annual Rcpo~t '' which is attached to and made a part of this Contract. 

B. At the end ·of each ::; b: month period of p·2rforr.i.ancc, Cont:r:-i.cto:.· 

will provide six copies of a separate report sho·,;i110 expcncliturc::; 

tmder the contract to date, c!stimated cxpendit~e8 to the end 

of. the second yca:r of the contract, n.nd to the encl of the third 
I 

year of the contract. 

A. The key personnel which the Contr<;c:tor shall i'u.rnish for 

the perfcrm2.11ce of this cont:ract arc as follo-.. rs: 

Key"Personnel: 

Robert F. Eslick Co-Principal Investir.;2.tor 

Dr. Lirk. P. Ca:rter Co-Principn.l Invcst:icn:~or 

B. The pcrso!ll1cl specifi eel above arc cons idcrcd to be c;,::;~ntiu.l t(; 

the wor};: being pcrfo!J!lecl herew1dcr. Prior to !~C.}~inr; any chin3c in t!1c 

•• 
key pcrs01mcl, ti1c Contractt'l' slmll notify the Co:i.tractinc Offj ccr 

• 
reasono.bJ.y in advance and sJ:n.11 sul:::::i t justificnti on ( includ.:i.11-.-; :.oroposci 

• 

nubstituU.ons) j11 ::;uff:~cicirL detail to pcr:Jit evaluation 01' ti!c ~::):~:, __ -:t 

of tlic contra.ct to either a·.lcl or delete p0r::;ornwl, n::; o.pr)::.·(i.!Jr.:.:-~tc • 

... 
·· .. 
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C. The Contractor shall obtain A. I.D. 's approvoJ. tr; elm.nee co-

principal. invcstigo.tors or to co:-itinue the research wo::k duri~ a con~ 

tinuou-: period in execs::; of three months withc;mt the participation of 

the approved co-principal invcr.;tiu;ators. 

D. The Budget is based on 425 1;1an-P1onths of "effort for the th1·ce 

year contract. Contractor states that they wil,l furnish an additional 

63.6 man months of profession:W./technical services withou·t clw..rc;e to 

ti.the contract. 
;;ts . 

'.L'he.se adclit:i on::i.l 63. 6 r.'-3.11 :r,-:onths should be reasonably 

distrib'ated between each yea:!.' of contract effort. 

ARTICIB N - LE\~?:T1 O? ::'.'?:!."Ol~'.f' 

It is [4.~reed and tmcierst0od th:::.t the cs-C:U:-.D:~ed. cost of thi::; cor~:tr2.ct 

has been develo11ed on the basis of the Contractor 1 s cct:iJaa.ted expencli-

.ture of a maxirnur.1 level of effo:i:t of 15 Professjc,L'11 and 811 I-Ion-

Professiono..l man-r::onths for the F:Lrst ye<'.:.:._., 15 P.rcfc:rnional and l2G 

Non-Professional mo .. n-nonth0 f'or the Se cowl yco .. r, C2d 17 Profc:~.s :i_c:1::t."!.. 

and 168 !'~on-Professional ma.n-1'.lontl;s for t~1e 'I'hird yc~t::. In t!lC C\'('!·:~: 

the toteJ. est:i.r:atcd cost of this contra.ct 1d.J.J. support a lcvc)_ of 

effort in e..>:ccss of the mn.n-m::mth::; set fo~th o..bcrrc, the Co!1t:r::,ctor .... 
is authorized to expend add:L tional r.:un-:::c:t:c~> •D.S nc:ccs::;a:cy reln.t:i:rc to 

the objectives of the cont:ro..ct, to, the C)::tent pcrfo:::: .o.nce sched.uJ.c 0.rd 

f'und l:Lr:1i tn.tions pc~·]:li t. 



AR1rICLE V - Ch:1..nr;cs T.11 Resen.rch Methods, Procedures ci •• ncl Objectives 

A. The co-principal invcsJ~igators may change the r:i.cthods and 

procedures employed in performing the rescc.trch without m3.lcing special 

reports on proposed actions or obtaining A.I.D. appraval. However, 

., 
significant changes in methods or procedures shall be reported to 

, the Government in periodic or final technical reports. In the event 

the methodoloz;y or e.A'J?eriment is ·stated as a ~·pecific objective of 

the research '\·Tork, any changes to either fall 1-Tithin the scope of 

paragraph B. below. 

B. The statecl objectives of the rescat·ch effort shall not be 

chall[.;;ed, exc.cp-L with the prior appraral of the Contractjng Offjccr. 

ARTICLE VI - P:GHIOD O}' cmr:rHACT SERVICES 

The effective date of this Contract is the e.xccut:ion date by the 

final rcpo:r.t(s), under this· Cont:ract is l·i1rch 25, 1977. 

ARTICLJ~ VII - ESTIMATED CO~ITR/..CT COST 

The.iotal estimated cost o~ this contracl to the Government is $600,000, 

funds appL·ovcd for· the first two years only in the amount of $J50,00:), F''.lndii~:, ... 
for the third yeai- of the prop·am, if approved, w,~11 be implemc~11t£:d 'o .. \.' J. _ con .. r::ic: 

modification, Contractor ia not to incur any third ycnr costs without A.I.D. . ~ 

authorization. 

AH'T'T(!J,J;: VTTT - mrocr:r 

A. Tho ConLractor may not exce~a the rrand tolnl s~t forth in 

... 
'~·. '•. 

.. 
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t.Jic bud<;ct hercuriclcr. J!cr.vever, ~-ri thin the grdncl totnl the Contractor 

111ay ndjust individual line :i.tc:-:1 ru.1otu1ts not to c...--.::ceed 15r/; n.s rcasonatJ.y 

necessary for the pcrfor::i.1ncc cf ·i:his. contract, The Contractor shall 

in writing 
obtain Contracting Ofi'icer r.ppro\rnlA;>rio.:c to r::a.ld.ng any adjustments 

d . 1r::ct excce l.l'JZ "Ji''• 

· ~ala.Ties & · 
Wages 

Fringe 
Benef-:.ts 

Travel <U1cl 
Per Diem 

Public '"'.tion.s 

Other Direct 
Costs 

Indirect Costs 

First 
Year 

6,613 

28,5()0 

5,000 

200 

3,515 

!14,lf07 

$150,0~0 

J3nclr;ct 

Second 
Yc:ar 

$ 89,887 

8,292 

19~690 

12,200. 

.1,600 

lr, 515 

~,816 

$~~00,oco 

. \ 

Uni\md.~d Proposed 
Total 'l'hi.rd Yellr Total 

s·1r::J r·92 'i'· ) . . , ) $121~,059 $275,651 
I • 

1!~, 905 9,lt87 2q.,392 

l1R 9c:;O -,-_, 13,3)0 61,600 

.~ 7 ,200 10,100 27,300 

1,800 1,5)0 3,3)0 

8,030 5,300 13,330 

J.00) ~-'23 __Qf~,1)!~ 101, ?'fr> 
~<._:_,_f 

$350,00(; *;250,000 ~( f'I() 0')0. 

/" 
'j·'-'v ' 

~ . 
The n.llo· .. rn.blc cc.»L of pc!rf.o::.1·:ancc of this Cvntro..ct shll.11 inc1uJc 

all a.J.la .. ;:-.blc co~::ts .rh:i.ch het·/c been i1:cu1Tcd by the Contr.-~cto:?.~ in ant:i_ci-

r 

..... 
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execution dc.tc here0f, m1cl wl1ich, if incurred after the date of this 

Contract woald h<:we .been considered c.s iterr.s of allo1·mble a.nu allocable 

c.osts provided, however, that such anticipatory costs shall not ex

ceed $!'5,000 unless such aruo1.mt is subsequently increased in writing 
., 

by the Contructing Officer. 

ARTICL.'S IX - lr.SC~Ol'I/-1.'J'ED O'!ETIIP.'. ... '\.D EA'T~~S 

A. Establisr:.11!2nt of Postclete::v"!~necl Indi:rect Cost Rates 

Pursw:mt to th3 clause of the General Provisions of this Contract 

or r<"d:il:!S s11a.1J. be established for 
, 

each of the Cont1:actor 1 s accountin.s pe:!."iods du.rinc; the terrn. of the 

Contra.ct. Pencling estP.blishment of final indirect cost rates for the 

initial perio:'.~ provisional p0,yment0 on account of allmmblc indirect 

costs shall be ~•2..de ~n the basis of thl~ follm1ing provisional rates 

ai)plied to the 1Jc-~Gc(s) wh:ich a.re set forth bclo',;: 

Rate Base 

Sal:1.r:i.cs & 
Wuccs .&; }:'-r:iJi..ge 
Bcnefjts 

Period 

FR: 3-25-74;_ 
TO: 3-25-77 

Pontdctcrninccl :~:1::1:".::-cct co.:;t r<..tcs fol' .sub::;cquent pe:riod.s sb:i.11 be 

esto,bl:i.shcd in r:..ccort3.o . ..t1co uith the tcr:"ls of the 11!T0Gotiu.tccl Ovcrhc<:id 

Tiutcs 11 cll1.1.13C o:"' t:i:i.8 Ccntract, 

Pr:tor to r.:~J..J.~in~; ~rny v2.r,it:.: to :we:.;, .the Contruct~:r:· yill rc\~ic·.·r h5.::: 

to 'be v:hdtl'~d iitlJ y :i.nfCJrmecl of pl'(;po~.:(~cl vi~dt.G, o.nk them to.:prov:ido 



j .. _, ...... ___ .,, .. ,~ .,., ... ~ ......... o-J·-·--· .... ~.-I-·~~ 

I 
\ 

-9·· 

.. ' ....., 

Contract Ho. AJJ)/ta-c-1091~ 

any advice they wish rce~t.rd:Lr.g timing. and content o:!.' the visits and 

to participate if they dcsixo, end will inform the Missions of the 

outcomes of consu..ltations, Cqrrtractor will maJ.;:c his cr.m appo:i.nt;;-ients 

and logistics arrru1,s:err..ents dii•ectly. Upon comp1.et~on of any proj ec"t 

f'lt..11dcd tr3.vel, a copy of the trip r0port will be prov:i.cl~d to the Ti'l../AGR 

Project Manager. The report for1:-:1.t w:i.11 be established jointly by the 

Contractor and the Project J.ian.a,ger. 

I 

In accord.:mce with pc;-!'3.SJ.'aph (a) of Additional Genc2·cl P .. covision 

. . 
No. 3,· entitl.h-:. "Pe1·sor.m:l 11

, whcreur~der the Cont··P::.0or Ir.:~.y not send 

imliv-:.duals ol:tsj.dc of the United Ste.tes to pE:rfor1:i 1·;ork 'l.mder the 

contract 1·litb01..r~ the prior ·wTitten app!'O'/al of the Contre ... cting Officer, 

the Contrac:ti1~s Officer clocs, hc:r:el•:J·, prove<le said ariJ:Jrovo.l for those 

individuals required. to travel outr;ide the Uni-'~ed St2.tc[;; provided., 

ha..rever, that co~cur2·cncc with the a::;signr::ent ox1d/or travel of n.ny 

and aJ.J. so.id incli-: iduaJ.s outside t!1c Un:i:·bcd St::>.:tes is obtained, in 

• 
writing fro:·:i the Cogniz::;..nt Technical Office of' A.I.D. prior to their 

assignment r.u:!tl/ or tro.vc:i. J.bro::i.d. 

Thin nppro\ral by the ContrJ.cting Officer, shall not apply. to 

any other qJ.r,l~sc or prc:.r:i:-.d .. 0~1 of thi :> Contract which i;p'ccificuJ..J.y 

requires Contractil!G Officer ['.p1)rcv::tl. 
... 

.... 
'"!'· 
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January 20, 1972 

GtJIDELIHES FOR PREPARA'fXON 

OF nm 

RESEAl~CH ANNUAL REP0rl'f 

The Rttiched guidelines suagest the 

formr.t and the. i\('t:ni l for mrnun 1 research 

reports that ~re requ1red in nl! res0nrch 

contracts. The rcserrch con~rnctor will sub

mit thirty-~iv~ ··cpies of the report with 

oppendic~n to the A.!.D, Project Hnnagcr. 

Tbe AoioD. ~1 roj,2ct ll:mq;er will submit two 

cdpics to Th/Rlhl arid two copies to the A.I.D. 

Retercnce Center. 

'l'he outline should prove useful to the 

contractor i.11 ;:1:·:-·~nr:i,..!:1 the:! rcportp and 

provtd? en imp;:·ov~d h:::.si'.> tor nnrn•nl t-iroject 

rc:view~;. Thn. contTactor in cncou1«·1p,ed to 

de~~lop a s~lf-c0ntcin~<l report ~s outlined 

belot·] in c::ppro>:i;.;ai.:ely rifu~on c.ioubl~:-spaced 

pRges. f'.cic;itional rn"1t:•~i:L1l may b<~ annexed 

os 1-:'?c<>.:-o:::n·y tcr a cc:~::n·eLcnsivc i·cport. 

'i'hc fiftccr. p«~.;p •c:)Ort is iatenci•!d to 

prC"lv:J.d0 n b,1t'ODO ~es t0 t.ntc,JiH'nt of t:be eff ec

ti.v0n'°'~~:; of 1:c;.i:.1rch ri:::;our<::.:!G and methods 

in p~:oc;ucl;·1.1 r1;,-;cc,rch re:;ult:s accurdin~ to 

ennunl wor~ plans, and the signifjcnnce of 

these r~sc~~ch rcBultG for the solution of 

the p1obl~~ being acid~esscd. Anne~ed material 

is cssenti2l fer a c;~~ical review of a~ser

tions rc·~~rdi.ng findin'._~s, sis.iificance, etc • 

.. . 

.•. 
., .. 
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REPORT SUM.~1.ARY l/ 

A. 1. ?roject: Title and C0ntract Number: 

B. 

2. Principal Investigator, Contractor and Hailing Address: 

3. Contract Period (as c~:.1ended): ]J from _______ to ______ _ 

4. Period covered by Report: ·from to 
~~~----~~~~ 

5. Total A.I.D. funding if contract to date: 

- 6. 1otal expenditures a~d obligations through previous contract year: 11 

7 • To ta 1 exp C' n d i r. u r c s n n tj ob it g ti t i on s [ o r cu r r en t y car : } I 

8. Estim~tcd expenditures for next contract year: 

Narrative 81•::·:1·'.r\' of Acr:r:P:1lir:~11ents i'nd Utilization ----·-.. -----··· .. ~·--··------ .... -. ·-·-·-.. .. ---~-~~-------

( In t h i s s p n cc. pl..- o vi d e a con c i s e 
stnt:cr.wnt of the pri11cipal accomplishments 
during ( l) the period of the report and 
(2) life of the :;roj<·ct in relation to 
r e s f'. n r ch ob j e c U. v e '> ii n d f\ c tu u l or po t en t i a 1 
op er H ti ona l s:J. u r.i fi c;mce. 

Thir. info7rr.ation rio2s no.I::• !:ubstitute for 
a f u 11 di s cu s ::; i on o f t h (.: s c:.m e o o i n t s 
required in ;.::1c body of the An~u£,'l R!!search 
Reporl ns ,outlined below.) 

.... 



}j "Report Sum:1ary": Statiaicnl Information (Item A) and tht! 
Narrative S1nr::·:~~r;· of Accc;nplish.•:1,::-nts (:tern 13) should be 
reported on G si.11gle png,:.. This p·P.g,e wi.11 be for gsner;-d 
public use as ,.,ell as proJ8ct rnnnagP.n1-::nt purposes, and 
should be written for a general rather than a technical 
audience. 

1/ Item 3 - Contract Period ( n:; amended): Report the original 
date of the contn1c.t a:1d closing date- as prescribed by the 
contract or any Rm~ndrncrit. thereto. 

]/ Ite~s A 6-8: These items r2fer to expenditures including 
firm obligations by the contractor. Obligations are the 
contractor's l<;;::iJ. bir t•T1;."~-j c.c;;01.it11<mts, iee•, subcontracts, 
pu:cchc;se orcien;! et-.:..; 2nc; :)t:her r:d<::ted accruals through 
the end of th(· re::r1ort.in3 p.:::ri.od. A "conti.·act year" is one 
between anniversa~y dates of the ~ontra-t. 



A. 

ANNUAL RESEARCH REPORT 

General Il<!ckP,ro1rnd ----- ---" .......... ~---

Prepare ei Ci·1;c ~ ~;ro sta:.:c~.1unt: that provides the background 

and r<ltionalc that led to t:lH: initiation o( the r,r0ject. This 

summary snould r,tate the nntui:e nnd impot·tance of the problem 

to wl1ich the research is adcircssed, and the ratioPale that 

links the research ac.tivlty to the problem. 

The purpose of this section is.to record in a precise and 

concise way the objectives of the research project. The objec

tives as stated in the contract mnv have been interpreted, -.. , 

expanded or further defined in other do~uments and mutually 

agreed to by A.I.D. and the contractor. This section should 

reflect the contr2ctual objectives as modified by these 

supp lemcntary. understand~ n;s. __ 

Does your research to dnte, or other ciicumstances, indicate 

a need for !":10'iLfic;~U rn of !)' C•jec-t ohjectives ;is stated in the 

contra.ct? If so 1 :i.n ""h:1L :r\-!spects? 

D. Accomnlishmcntr to D~t0 

1. Findings: Provide n stt:it.c.ment of the principal and 

signi ficanc f j_;1d~_ n2s and oth21- acco::1""; l i shments for the reporting 

per i o d ~- t:_l::.S: :-'---2.:..'~ l ~LS __ t:-.?....Y 1: '.]-~'.;..!.: ~J-~.t~~~.:: :id r e s u l t s i n the ~· ea r ' s 

·work plr.t!• :,'._;.: .. :-:: ~!~t-c1·::..:.1 i. i:0r ::~12 y{:;:H similar to that requested 

in G. l. below for the comiuf; year.) 

Discuss the operational 

currelit year's rcst"flrch for 

stated in Sc---.:t ~- :-n B ;:1bove. 

ence to c;{ is tin;.:, ', :1·::~·: l:-..d;~ e : . 

and cumulative Li:;di.n;s ar:d 

significance of the findings of the 

nttnimnent of project objectives as 

The discussion should include refer

r·acen:: re.search finding·s by others, 

.:iccomplislunents of thi~ project. 

•• 
Also discu!':; :°'i.C:c cHect~, of thP uork, positive or negative • 

• For example, cio tl1c tindin~s to ~ate suggest unexpected complications 

for the C:l)pl:i.::~ltion ,o{ (inc~ii1:',t.;; c:> they suggest the need for r.1ore 

direct e;:ip~OiJc!1.~:; to t'.1c pnui.e:n ti1~m w8re originally anticipatt!di 

or is the re :>(·<•rc:!1 deve l o:)i r.;:; int o·rmat ion and insights 110t expect eel 

in the scope or l.!1<.~ i..:ork? 

2. ~nterpret.:itiou of Data and Supporting Evidence: 

Su1~;n;u·i:·1~ brj_\:fly th_~ C\'idence and analysis that 

support till~ findi111-'.:~ cit.cd <:bovr~. T0 p<'rmit a critical ;ma·lysis of 

the evidence 'and :in,•ly:;i :;, cxpnnd as necc>ssary i11 an appendix t<.) 

coch copy cf the report. 



3. Research Des igtt: State briefly any si BUificant modi ri cat.io11s 

made in the re:,'.:!.n-ch <\nqir,n p)·ior to tlH! currc:nt report. i •i?. pcd.od. 

Arc the pn~~;mit tr>ch11iq 1Ho:::, instru1hentu or 1nodc of l1 q11iry 

appropriate und/o-::- <1:'ti:11r;l for the study cl!!Si1;',t1'1 In vlc.:v· o( t.hc 

finding~; o[ t.!·1r~·pa!;t. ~1e:ir or your expcriew.:e wJtli t.IH! rt:~eflrrh 

measures crnploy•;d, do ynu ri!:;orrrv:.nd modifyinft, (1) tl\c rest!Urch 

design or ( 2) rc:st!.;::ch techni qu•)S? Ftn; c:-:mnple, have there been 

specinl p:robL:rris o[ data gvnilG!)il.it~'' sampling, data proces.sing. 

or inc ff cctivc tPc:;niqucs? H.1~re r(!search fi.ndings revealed 

tcchnicnl rclation:;!d;"s that sugp,est a continuation of present 

methods or do they suggest: a· new approach? 

1. lh:iefly der;cd.bc~ efforts rnlHfo 'under the contn1ct to disseminc1tc 

the results of ::hi: rese.:?rc.h project. 1\ttnch as appendices two li .sts: 

( l) a bibliogrn;,h:i.c list 1md an nhstrac·t not exceeding 200 words 0£ 

papers and pubi.:lcn'.:ions c.h.:v.:~lop·;d under the com:ract and (2) a 

lizt of short st~t~~cnts t~nt ~dentify ench known uue of materials 

produced by tho. pn:1j':2ct fen~ seminars, confarenccr:;, translations, or 

as bacl:3round mat: 12:riaJ. 'fo·i· i.~ntic::hnsi poli.cy statements, etc. 

2. Cite cvide"1':'~ <rnd en;;::~:'> ktK'\·Hl to you that findings of the 

research pro_; "!Ct rir~: be:i.113 \t'."::•d in LDCn~ the U.S., or both, in 

trai11i-nf~, di::(:c:: ~~;.;pl~~ .. cr:t~~-1 r1 Lu t}u~ prc,blern, etc. 

3. Has the exp("d.cnce of t!:.'.~ pr,:.:c ye<:.r r.ugge.sted new or more 

effecttvc \:<:''.',:::; t;..i r,.;.~pc.nd thi:; u:;c of i:cce.nxch results? If so, 

·discuss the e~o~~ienc~ ~n~ cs &~0rop~intc include ·proposed steps 

:l.n the \·;~nk p~nn (1:.em G bl'.'l.cw). Irn:Jic~tc whether your propof'als 

can be cr-1·::iLd c~'1t i.LH:\,_•r cu·:·; .. nt nrovislons of the contrnct, or 

would n·r:1drt: ;:,.,;cu: -::r:c:. ;.1·r:,i-.L;·::~ni:•'Ul by A.I.n. 
f"• ·• 

Ii. Dl:;cuss till~ !·'.)\lent. nnu n1Jtu1:c of conslclc-1-nt ions to :l.nvolvt~ ·LDC 

pcrsonn0l nnd/oi: ~n;,titutiont; ;\s an .nppropriHtc activity of t:lw 

project. If _juli,-,,,d tippropd.':t8, d:i.n~uss the kind nnd e};t(•nt of LDC 

involvc:'1t:mt ii~ ( ;;i..:i:m:!.nr~ Uu: ,n.roj::: . ..:t, (b) the execution of the 

field w0·_·;~, (•' ;:>.· :!:,.::1:1~·::1 ,;nd repr;r;:.i.ng of results •. Plans to 

invol.vG l.DC:~ :·, ::>::· fotu~":: r:1·'uL\ be t·e[lccted in ~he work plnn in 

I t em G (!:) 1, f". l s w • . .. 
5. Unrfor: !)c:'·n·::~:~: r.0ve;. fc·;-· .. ·r!'. :: fotir copies of publJ.cations, seminar 

reportn, tr;111r.l::t1c.:,:. ::ind 01:'.:-.~ ir~",terlr.Jstreprese11Li.ng efforts Ln 

dissernin;ite reE:u!L:'. ~1f th•· t"·~:it!1.ln::h proJrcl., and t!vfrlm11:~~ nf llw 

result.<; bcdn;: nLi J.!',:i•d hy Lll'.; or {f.;:. p1••1pl<~ 1q· f1u:t ltt1l lt111r. .• 

;• I ', I ! , .• . ',.' ... , .. • 1 '"• 1/ r' r I' i : I l f • • • ' I ~f ~, I ' I • 

I ~· f• I " , J i f 

: /~ .,, : · .. I" 
. i , I-. f • 

{ ~· !. : 1 • ., I ·' ;. .. 
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l<lent i f.'y siFJ:j. f i l'~mt prob J. f.>:ns en:· ::ic:co•npli sluncnt s in the progress 

of the pro"jcct 1·, l .·,t:..·d to t:.J·.e volu1n1!) {:ffect:ivcncss, 01· si:hcdulin8 

of the innnpO\·:l'":, ''.:1.1iv_,:;1t, trnvcl.,•ct.c., made av.:iilablc by these 

expenditures, 

Dis(:uss !,i1:1;i f.i._-.:?·'- ciH:'.:·:::.0s or rnodif.icn::·i.o-.1s in project manage" 

mcnt, in the stc.ltir:·. ;,·.rn~r11, phy~.ical L-.ctli.t.ics, institutional 

environrnent, •:;le.... 

Takinf, into c0:-.co-:.'c;·:·!.:.~.::1 t};n p:~>t y1';H1:' 1 S progress nnd expendi

tures and the ·"·o'l!~ !:"·c~:'.·; ni_i..; to be c'.c"n'~ over t.he U.fc of the project, 

present a wor.-k pl~:n t .. ;,1 hici;.;c:: for tl:·:: cc•::iing year. 

1. 

2. procc'W'1"''' t:n u<> t•i;sd €.::d :1ctivitics· to be carried 

out. 

3o si[.nific .. ~:1t f.\::!·or~; t\:;:t you anticipate that wi.11 

pr.emote 0;- .ir;n0~k: <1cc::·:,1pJislimentso 

4. n plan :~:r ,-:-::.:~~·:-::.;iJ~1-:- 0 :L':: '!l1G utili:~ation of the 

C!::~;e.c.tt~(~ ···~·! 1 ! ~ ~ • .. o·~. ~ .. l:.."l ~·2r;~~Dt'ch t~·i tb.c U('tSo and i11 

5. n bi.1d~;P::. [ .. r.-~--· -···.~~:~t: ~-t ...... ~: ~!"tO~·.'S plt!nn.ed ~):penditttres 

fo.-- ,,._,,.1. o~ --;.,, ··· '.., .. ·: ,, .. "•t·,. (~·_,r,~0·,1·1.,l eqt1·i1)'11ent 
-.1.. ,_,(\I.-:.• .·., I,._ " ~·I':'· . •l ••••'I lJ"-'•• V .lo \_. J' J ~- I ' 

t.r;~-_rel., ~'.-'C ·-""'''l\"" ""''., •:;i-.-:-.• ) eccct·dh1g to the 

r:t:~jo1· c:c'.~'~::·;):i~.~-·;.::'~:i~~~ .... l~t· \.'01:h tc-~r.g~t;; tl13t are 
pliit1".!CC~ :=()";:· !- 1·e t:C'I:tit:' .. r~:c~~~\ G \·.'Ork. 

Rt~ports of L~c-hni-::.21. O:~·'.::l .rnd nr!;:}.y:::.1:s (Pnr. D. 2) 

A biblio:;:·::;<.:i.'; H 'H: \'-!_::_h £>.bsti·act:~; of papers and pub Heat ions 

(Par. L 1) 
A list of 'l'"''' .. , . ., nf :~~''-'i~Tch findi;18S rind reports (Pnr. E. 1) 

0th et" c: r) ' " .• '; i. '2 : ! ~; '' : . r.: ;; "' ~ .. () p )" .; ;·: t: (' " 

.... 



A. PHOJEC'l' STJi.:~-'.AH:l'." 

PJ.·o.j ect 'l'i tl~i: 

New or E~tBnsion: 

Princinal In1rnstigatcr: 

D~rration: 

Technical SDecialist: 
Alteraate: 

2 •. N2-~~: 

Dute: October l, 19'73 

Im.prove;i1e~1t of the Nutritive Quality and 
Productivity of' B9.rley for Semiarid Regions 
of the Horld 

Hontru1a St:i:te University 
Bo ze!Ur.'Ul, No:atana, 59715 

L. P. Carter and R. F. Eslick 

5 Years with Reviaw at &id of Secon'.i Year 

l!'unding for 211- months: 

Other: 

Dr. Russell Desrosiers 
Dr. So.mue1 Litzenbe".ger 

1974 - 1st yr. 
2nd yr. 

1976 - 1978 

$150,0:JJ 
200,000 
750:000 

Barley is probably grown ·w.'1der more extremes of climate, altitude, latitude 

and ~oils than any other cereal crop. Furtl~er.r.iore, under the less favorable 

enviroriJO.ents where ba.rley is th~~ m.ost extensiveJ.y grown cereal, as in the 
Niddle East and North Afric<1., it is d.0ubtfu.l that varieties of any other 
cereaJ. can be developed that ·will equal or exceed barley in the production of 
total available nutrients per acre. At present barley is the m~jor source of 

food for r,rtlllions of people living in the cooler, semiarid areas where other 
grains ara less adapted. For the benefit of these people, it is basic 

that barley be improved both in p~oductivity nnd in nutritive quality. 

In a number of the countries of the Middle E:rnt and North Africa, barley re
presents a major portion of the t0t1.l cereals produced (see Attachment A). 
Turkey, India, Morocco, Ethiopia, th3 Republic of Korea and Iran are also 
fairly large producers o.f b:i.rley. In Morocco, Ethiopia and Libya, a..'llong the 

. dE)veloping countries, barley is the le::tding cereal crop. .AID Technical Series 

Blliletin .No. 8, "Increasing Fo0d Production with Emphasis on High Protein 
Cropsll (March, 197.3), states: 110f the major food crops currently cultivnted 

by man through the world, cereal r,rains are the most extensively grown. .Among 
these, wheat easily tops the list in area planted (.33%) followed by rice (18%), 
millet a.rid sorglnl!Il (16%), maize (15%), barley (lCY~) •••• 11 • Even though barley 

iH grown on un area somewh..:i.t les::i than that devoted to wheat, rice, sorghum and 
millet, and ma.ize, ·it should be po:intod out that on the b'.lsis of protein yield per 

hectare, world barley yields h..,1.ve been hichcot, for o:Xrunple b!l.rley averaged 

150 kiloo of' usable protein per hectare while for wheat, maize and :d.ce 
protein yiolcls averaged 121-12) kilos. For grain sorghum nnd millet. the 

averages were Only one-fourth :thflt o.f those crops. 



Comparative data from the Montana Agricultural Experiment Station show that 
for the 38 year period 1929 to 1967, barley yielded about 30~ more than 
spring wheat on dryland. Considering that the hull of barley contains 10% 
more fiber than that of wheat, barley showed a 20% yield advantage over 
spring wheat under these conditions. Under irrigation, with the hull 
COjSidered, the yields of spring wheat and barley were about equal. 

B. EXPANDED NARRATIVE s·rATEMENT 

1. ~ct Description and Backgroung: 

Barley is an important component of the. diets of millions of people :iving 
llilder dry land conditions, often the transition zone betwetln the area.s 
normally planted to wheat and the desert. This for the most part invohres 
e::.-eas with low rainfall, relatively low soil fertility, uncontrolled 
barley diseases and insects and low grain yields. The opportunities for 
irrigation under these conditions are also minimal. 

Some barley selections have been developed in Montana with genetic potentiaJ 
for sig1J.ficantly higher protein content than ordinary varieties. Other 
lines h9.ve been identified, in~luding the 11Hyproly 11 varieties developed 
in Denmark, that appear to have great potential for producing not only 
more protein but protein with higher lysine content than commonly used 
varieties. SQperior barley populations can be developed for the less 
developed regions of the world which incorpo~~te these factors for higher 
protein content and better balance of amino acid~, especially increased 
lysine, together with factors favorjng increased grain yield. 

The development of the most efficient varieties for any given location is 
dependent upon knowing and being able to identify and r:i.ccumulate in a 
population those characteristics that respond favorably to that environment. 
The project supports three major areas of research, all considered essential 
to the production of maximum yields with optimum 3Utritional value for 
both human or animal consumption. These areas of study, upon which the 
genetics and plant breeding resources of the University will be brought to 
bear, include: 

a. Nutritiona1 Balance of Barley Grain: Breeding lines with improved 
protein content and quality have alreactx,been developed by European plant 
breod·3rs. Further improvements in the nutritional value of barley as a food 
crop, equal or superior to those already developed tn wheat, maize, sorghum 
and rice by AID-financed research projects, can be expected. 

b. Water Use Efficieo.ci · a."!d Soil Fertili__ty: Available soil moisture is 
possibly the moat serlous single fact.r limiting crop production in the semi
arid areas of the world. Although barley is already classified as one of the 
most drought-resistant species of the cereals, further improvement in the 
water use efficiency of the ~lant is essential if optimum production in the 
drier, less fertile environmenta is to be realized. Early maturing, heat 
tolerant typos would no d~ubt be of importance. Several morphological 
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characters o.f the plant may be modified by genetic manipulation to improve 
the'efficie~cy of the plant's water e~o~omy. 

A variety of soil fertility problems, including pH and salinity, 
may also arise under the d.ryland conditions where barley is grown end may 
seriously limit productio~. Theae, and their interaction with water use 
economy, will be studied. 

c. Disease and Insect Resistanc&: Diseases and insects are factors 
wi:rlch often seriously limit barley production in the LDCs. The identi
ficatio~1 and isolation of germ plasm resistant to these 1 so that this 
resistance may be efficiently transferred to barley populations is 
necessary to increase and mai.ntain grain yi~lds at an optimum level for 
those living in the more marginal areas. 

2. Releyance to .AID Ob'iectiyes: 

This project is aimed at improving the quality of life of the poorest of the 
poor in the more adverse low rainfall, semiarid regions in the lesser 
developed countries of the ~orld where barley has proven to be the most 
advantaged crop grow-.1. The prod'-l~tion of nutrltionally better balanced 
fooas L~ these regions is essential to :improve the health and quality of 
life of the people subsisting in these regions. 

3. O:::ijectives: 

The oujective of this project is to improve the productivity and nutritive 
quality of barley in the semiarid regions of the world by: 

a. Improving the n~.itritional balance in barley grain in terms o.f 
incraased protein quantity and improved quality through amino acid balance. 

b. Impr~ving the water use efficiency of the barley plant. 

c. Isolate basic genetic stocks for resistance to limiting diseases 
and insects, tolerance to drought, extremes of temperature and drying winds, 
and improved nutrition into populations having the other desired characteristics. 

d. Development of broad based barl~y pop1.1lations that would potentially 
mee1t specific nutritive and adaptation needs of LDCs in the se:illiarid rdgions. 

e. Malcing selected genetic stocks and improved plant populations avail
able to the LDCs and other cooperating countries and international research 
institutions. 

3 



4. Qther Relgted Research: 

Currently AID has three centrally funded research projects which deal 
with the problems of improving the protein content and quality of cereal 
grains. The University of Nebraska has responsibility for the research on 
wheat, while Purdue is responsible for that on sorghum and maize. In . 
addition to the work on cereals, AID is responsible for research on selected 
pulses, especially beans and cowpeas, through the University of Puerto Rico 
and a project on soybeans for food at the U .. lversity of Illinois with the 
cooperation of the University of Puerto Rico. 0IMMYT carries on an extensive 
research program in wheat and maize, as well as moderate improvement programs 
with triticale and barley (started in 1973), and collaborates closely with 
the AID-financed university programs raferred to above. CIMMYT will also 
collaborate very closely with the Montana program in barley. In fact, it is 
expected that, through CIMMYT, the Montana barley improvement project would 
be directly tied in with the North African Regicnal CereaJ Project,the Arid 
19.Ilds Agricultural Development Project (ALAD - Lebanon) and the Turkey Cereal 
Improvement Program (cooperative with 0rdgon and Nebraska), all locations 
where GIMMYT now has strong outreach programs under way. (See Attachment E). 

5. Project Program: 

Montana State University possesses major competence in the field of barley 
improvement as a result of research already in ·progres,..,, GeneticaJ.ly 
superior high yielding broadly adapted disease resistant v~rieties, as well 
a.s material ~i.aving high protein an·i high lysine characteristics, already 
exist, these being either developed at Montana or introduced from other 
research institutions. Additional introductions and ev~luations of them, 
in satisfying specific needs to meet project objectives, will be effected. 
The work plan of the project is appended as Attachment ~. 

Dlll'ing the first year, the contractor will commence working on all research 
phase~ of the project at Montana. He will survey the ecological environ
ments where barley is most extensively grown in the LDJs for disease and 
insect problems and physiological factors affecting the growth of the plant. 
He wlll also arrange with CIMMYT for winter nurseries and other facilties. 
Arrangements will also be ma.de with regional research i,nstitutes as well as 
national a3ricultural research and development programs for cooperative field 
work. 

During the second year, .the overseas operations of the project will expand 
to include wiiform field trials of newly developed populations and lines 
and their evaluation for yield, adaptability to the ecological conditions 
of tht.i several producing areas, resistance to diseases and insects, and 
nut.ritionul quality. 
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6. §valuation of Contractor Compete~: 

This is .!l new program. The contractor ha.a a highly competent a.'1d energetic 
staff with abundant competence in the field of barley improvement and allied 
areas of research. Their record of barley improvement under the most adverse 
conditions of the U.S. cannot be equaled by any of the State programs. 

?. Utilization of Proiect Results: 

AJ. though this is a new program, information and :materials exist, d-::t'iveC' . .fr0m 
research in progress at Montana State University and other institutioPa, wh1ch 
should make possible rather rapid advances towards the realization of the 
objectives of the project. The University has the 11Hyproly11 high protein and 
high lysine muterial, as well as other sources of these nutritional 
characteristics under studv and also has investiaations in protiress of 
numerous factors affecting the efficiency of soil moisture utilization and 
resistance to limiting diseases and insects. Of course, it will take several 
years to incorporate these characteristics into broad based populations with 
high yielding ability fc.r introduction to cooperative agencies in the LDCs. 

8. Technical Eya.luations: 

The contractor possesses needed experience, knowledge, and capability, as 
well as most of the facilities to make possible superb performance. 

9. Participation by U, S. Mis sionr __ and Foreign Institutions: 

It is intended that the Montana project will be integrated into the inter
national research network system of CI.MMYT and a.ctlve participation by 
USAIDs and national research institutions of the developing countries con
cerned. It is expected that regional instituti.ona in the Middle East and 
North Africa, as well as selected countries in Asia and South Americam will 
be deeply interested in cooperating with the project and accor1ingly develop close 
linkages with the Montana State activity. 

10. pud,get Analysit1: 

The budget presented by the contractor f~ :::-easonable in the light of the 
plan of work. Salaries make up the greater portion of the cost. Overhead, 
wh:.ch is established by university regulation, is within the accepUCble 
range. The contractor's.proposed budget ie appended as Attachmen"t • 

11. Iutgrnal and §xterna1 Reyie~ 

Reviews of the contractor's proposal to date, both within and without the 
Agency, have been favorable with regard to the mer:tte of the proposed research. 



This project \.:as approved by the Interbureau 'l'eclmical Commit.toe, October 

/.:,··197:3·and·by tho Research and Institutionu.l Grants Comrnittee (RIGG) 

October 18, 1973. 

12. Pronosinrt Of f:i.ce G0·nflr!ll E1,,·:1.ln:ition ond R~corr.mendation: 
t'IAl"ll & ?f 'I.~ ............... _.,.., ....,..,e :wuss aaeas atl! t rWMi#ll8'le&i°"'"""~w •·• 

This project is oriented towards the direct solution of the food shortage 

nnd malnutrition problems of a distinct segment of the world 1 s population 

which res:Ldes in the semidesert areas of the· cooler er.vironments where 

barley is the most effi\.:ient grain producer. Improvement o.f the crop uill 

directly increase the nutritive value of the gr.:iin itself, lyoine yieldiEg 

ability, resistance to limiting diseases t:LYJ.d insects and bro'1d .:l.daptation. 

The Office of .Agriculture considars this project o.f high priority i..YJ. vit~w 

of the nature of its eJo..--pected benefits to the subsistance farmer, the man 
and his family who depend on their 01-m produce for their food supply in an 

environment where barley has been and will probably continua to be the 
most efficient grain producer, satisfying tens of millions of people. 

·Approval of the rroject is recommended. 

Russell Desrosiers · 
Project M:mager 

(' _,,• ,., 

S. b·:· Li-~ze~, er~·~-~-,-~:-of--

Crop Production Div:~~n 

(]{l 0/1 rk~~ 
Johry.13. 'Co:cdaro 
~_?:6 f, P-.cogram Di vi.s ion 

r 

A I I q 1,1 I 
I J. {' /, /1-~ I i, ' 
~ ~ 1 \..l. ( _ _, -J-<. (/ , .. -C~ '\_. f -~-c'_.-·-~--·--

'·.-~ 0.LJ1er J.. Kelley (7/ 
Director j 

Off ice of Agriculture 
·Bureau for Technical Assista.nce 
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Count.•·: 

World* 

India 

.a.urkey 

Morocco 

Ethiopia 

Iran 

Korea 

. .Algeria 

Iraq 

: Syria 

..... ~rgentina 

Tunisia 

Libya 

Afghanistan 

Pakistan 

Peru 

es. 
(1000 

:--2:!2.~tare s) 

i-)2,200 

2,5o/7 

2,750 

2,l.00 

1,770 

l,300 

9.30 

880 

744 

725 

490 

420 

350 

.315 

194 

185 I 

Production 
(1000 metric 

tons) 

152,400 

2,865 

4,000 

2,210 

l,550 

850 

2,000 

620 

509 

262 

525 

170 

100 

.310 

132 

175 

L\Il'ORTANCE OF BARLEY 
AMONG THE Ll::ADING BARLEY PRODJGTING COUNTRIES 

OF ~.SIA, .AFRICA AND SOUTH PJvfERICA 

Yield 
(Kilos/ha) 

18.5 

11.0 

14.5 

10.5 

8.8 

6.5 

21.5 

7.0 

6.8 

3.6 

10.7 

4.0 

2.9 

9.8 

6.8 

9.5 

(Source: 1971 FAO Production Ye.1rbook Vol. 2'>) 
Cereal Crops Exceeding Barley in Area Planted 

(1,000 Hectares) 

Wheat 217,200; Rice 134,900; Sorghum-Vdl.let 1131 400; Maize 112,900 

Rice 38,800; Millet 20,500; Wheat 17,~92; Sorghum l7,500;Maize 5,48C 

Wheat 9,000 

Wheat 5,000 

Rice 1,200 

Wheat 2,250 

Wheat 1,387 

Wheat 1,208 

Maize 4,066; Wheat 3,750; Sorghum 2,393 

Wheat 830 

Wheat 2,000; Maize 550 

Wheat 6,103; Rice 1,125; Millet 760; Maize 634; Sorghum 560 

Maize 382 

*Approximatel7 75% of the world production is .f.·om Europe and ·North .America• 



ATTACa.MENT B 

WORK PLAN FOR 2 YEAR PERIOD 

1. Screen barley collectlon for high dye-binding capacity and quantitative 
differences in lipid content. 

2. Determine protein quality of selected samples by coin.1,Jlete amino acid 
analysis and t~ screen for lysine variance. 

3. Pursue the possibility.of loco.ting genes showing simple inheritance 
for the coillponents of yield and inter.cross those types thought most 
likely to produce desirable segregates and recombinations, including 
the use of genie or cytoplasmic sterility to induce increased variability. 

4. Initiate preliminary agronomic evaluation of high lysine lines coming 
from the world collection screening program, 

5. Initiate allele testing of high iys.lne lines as additional sources of 
high lysine are detected~ 

6. Continue and accelerate the developraent of backcross isogenes that 
will be the most useful for accomplishing the objectives of this project. 

7. Increase and provide s~Gd stocks of basic germ.plasm and improved line3 
and populations to participants in support of the various aspects of this 
project. 

8. Develop a qui.ck method for screening barley lines for nutTitive value, 
based upon the relationship of hormonal and enzyme activity to physio
logical processes of the seed. 

9. Develop a technique for readily determing day length insensitivity, 
determine inheritance and isolate stocks with day length insensitivity 
and establish methods of gene transfer. 

10. Develop a method of gene transfer of the plump, nonsemi sterLle ~ 
ru l, gene that can be accomplished without lyS1H6 tel?ting. 

11. Evaluate the quantity and pattern of water use by isogenes of barley 
with different morphological features under dryland conditions. The 
following studies will, tc included with the view to develop populations 
of superior performance under mo1sture stress • 

• a. Evaluation of the radiation energy exchange in canopies with 
different morophological features. 

b. Evaluation of the relative contribution of awns and leaves 
to photosynthetic activity under various conditions of soil
plant-water stress. 



c. Determination of the effects of leaf width on light di.stribution 
and net photosynthesis within barle~ ·canopies. 

d. Determination of the effect of leaf color and leaf width on the 
production of dry matter and grain. 

B2 

12. Ir:vestigate the possible effect of soil fertility and plant water 
relation on alter.atioa of the compositional and physico-chemical qualities 
of proteins as well as yield. 

1.3. Determine influence of soil fertility leveh1, primari1:y N. P. and K 
(and S or micronutrients where soil levels may br.3 deficient), on: 

a. Grain yield of selected promising varieties from world barley 
collection. 

b. Protein content of a broad selecti0n of barley varieties. 

c. Amino acid content (particularly lysine) as influenced by K 
levels in the soil and plant. 

d. Other agronomic and quality factors relat.Lrig to the nutritive 
qu.aJ.ity of the barley. 

14. Determine natural variations in nutrient mineral contents of selP~ted 

varieties of the world barley collection. 

15. Survey the diseases present in the target areas and collect isolates 
as well a~ determine their.relative importance. 

16. Develop barley stock homozygous for stem rust resistance. Puccinia 
graminis, but heterozygous for other characters. 

17. Develop barley stock homozygous for scald resistance, Rhynchosporum 
secali§, but heterozygous.\for other characters. ··~._.,,.,.. 

18. Screen barley collection for resistance to the most important diseases 
and insect pasts and develop multiresista.nt populations for release to LDCs 
for breeding and testing. 

19. Evaluation of the nutritional value of barleys related to protein 
quality and quantity differences due to variety of isogenic line with 
laboratory animals. 

2 



.. B.3 

20. Evaluation of nutritional qualities of barley associated ···i th varietal 
and isog~nic starch differences with laboratory E.....1imals. 

21. Confirm the nutritive value of barley varieties and iaogenic lines 
with doll' ,';'t,ic farm animals at no cost to project. 

J 



.AT.rACHMENT C; 

BUDGET ESTIMATE 

,Budget Category 1973-.1t. 1974-75 

A .. Salaries $ 8,260 $ 8,665 
Post Doctorates 10,000 10,500 
Graduate Students 7,200 28,800 
Technicians 18,000 19,400 
Wages S.,695 15,480 
Employee Benefits 5,029 7,046 

Tot-9.l Salaries, Wages and Genefits $57 ,181 .. $e9,s91 

B. Consulting 2,000 1,000 
c. Nonexpendable equipment 35,016 29,933 
D. Expendable equipment . 8, 700 6,600 
E. Travel and subsistence · 

Foreign 4,000 2,000 
:Uoro.estic 1,700 2,000 

F. Publi0ation costs 450 601 
G. Other direct costs 3,780 9,500 
H. Allowable indirect costs 37,170 58,468 
I. Subcontracts 

Total $150,000 $200,000 



\ 

ATTACHMENT D 

PROJECT i'ERSONNEL 
\ 

Jarvis H. Brown, Associate Professor of Agronomy (Crop Physiology) 

Robert F. Eslick, Professor of A~onomy (Genetics and .Plant Breeding) 

Hayden Ferguson, 'Professor of Soil Pnysics (Coordinator of soils, ~~oto
synthctic efficiency, water ·use efficiency sections of the project) 

Kenneth D. Hapner, Assistant Professor of Chemistry (Inhibitor and 
Protein Chemist~~)' · . 

Charles F. McGuire, Associa~e Professor of Agronomy and Cereal Technology 

A. M. El-Negcumy, Professor, Agricultural Biochemistry (Department of 
Animal and Range Sciences). 

E. L. Sharp, Professor., of Plant Pathology · 

&:trl S~ogley, Professor of Soils (Soil Fertility & Plant Nutrition) 

Loren E. Wiesner, Assistant Professor, .~;:onomy (Seed Technologist) 

. ' 



C::1 

i 
~ 
E-4 

~ 

------- ----

INTERNATIONAL BARLEY RESEARCH NETtJORK 

· Major Linkar;es 

Other Research 
Institutions 

U. of Arizona 
u. of Colorado 
Miss. State Univ. / 

U. of Oregon 
USDA-Beltsville, Md. 

Latin America 

Brazil 
Mexico 
Peru 

AI~ l R~CK. I [~ 

Montana 
State 

Universityb-- -1 

NACP 

~ 

North Africa 
Tunisia 
Morocco 
Sudan 
Algeria 
Libya 

Ethiopia 

Cl~1i'1YT 

ALAD 

Y,j 

Near 103.st 

Lebanon 
Jordan 
Ye:nen 
Tur~ey 

Af i:shanistan 
Pal<istan 
Syria 
Iraq 
Iran 

Canada 

Far East 
Korea 
Japan 
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Project Review Report - RIGC (10-18-73) 

Project: Improvement of the Nut~itive Quality and Productiv~ty 
of Barley for Semiarid Regions of the World 

Project Manager: Russell Desrosiers 

Discussion Highlights 

1. Montana Stat~ University as a Potential Resource Base: In 
response to a RIGG question on this subject TA/AGR responded that 
this is not planned as an object~ve, although TA/AC would not be 
opposed to such a plan were it proposed. In this instance, the 
University will be a part of the International Barley Improvement 
network and will cooperate with CIMMYT and LDCs in this research. 

2. Training of Local Scientist: Selected LDC's scientist will 
·be provided opportunity for research experience at Montana State 
and at CIMMYT. 

3. Duration of Pro1ect: Several RIGG Members got_ the impression 
from""the project statement that research on barley as conceived by 
TA/AGR to be of indefinite duration •. TA/AGR rGsponded that plant 
breeding is more or less an open-ende:d activity, but it is hoped that 
in the next few years an International Center might be able to take 
over this activity. 

4. Acceptability of Barley as Food by LDCs: ~fter a brief discussion 
among RIGG Members and TA/AGR staff it was brought out that: Montana 
and CIMMYT will test newly developed strains for consumer a'-ceptability 
and nutritional value. It was pointed out that some countries will 
also certainly use barley for feed. 

5. Interactions wit~Cs Institutions: RIGC suggested that TA/AGR 
monitor Montana State University to assure full cooperation with 
national research institutions. TA/AG agreed to follow through on these 
matters. 

• • 
Motion: RIGG recommends project approval 

Moved by: Dr. Cooper; seconded by Dr. Sperling 
·I 

Vote: Unanimous 


