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The United States of America, .hercinafter called the Government, represented by the Contractifg Officer executing
this Contract, and the Contractor, an educational institution chartered by the State of __Nebr

with its principal office in Lin coln, Nebraska

aska

perform all the services set forth in the attached Schedule,

for the consideration stated therein,

, agree that the Contractor shal!

The rights and oblie

gations of the parties to this contract shall be subject to and governed by the Schedule and the General Provisions.
To the extent of ary inconsistency between the Schedule and the General Provisions and any specifications or otheg
provisions which are tads a part of this contract, by reference or otherwiss, the Schedule or the General Provisions

shall control. To the extent of any nconszstcncy between the Schedule and the General Provisions,

shall control.
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GENERAL PROVISIONS

Ceneral Prcvisions applicable to this contract consist of

/ form AID 1420-23C entitled “"Genmeral Provisions - Cost Rexmbursemeut

Contract with an Educational Institution,"” dated 9-73, which dincludes

provisions 1 through 37; and form AID 1420-23D entitled "“Addicional

Ceneral Provisions = Cost Relmbursement Contract with an Educational

Institution,’

dated 9-73, which inmcludes provisions 1 through 18.



_ SCHEDULE

ARTICLE I <« Statement of Work

A. Objectives - The purpose of this contract is to continue
: & _ -_
the research project previously accomplished under Contract No..

AID/c8d-1208. The principal objective of this ﬁroject is.to
develop improved varieties of wheat having suééficr’prbteiu

c@ﬁtent.and quality adapted to use in the LDCs.

B, Scope of Work = For a pexiod as herefnafter set forth in
the Schedule, the Contractor shall éake available afid employ ité
research and-developéent facilities and personnel to develop
'.and impfove the nutritional quality of wgeat through increased~
protein content and improved amino acid balance.

Contractor's project activities will be internaticnal in scope.
There will be emphasis on breeding and field activities to make
‘whéat better ngtzitionallyo Field activities wiil concentrate on
selectiop and evaluation ¢f productive wintexr wheat vérieties with
broad adaptatiog and high nutricional value, Laboratory activities
will emphasize analytical information on breeding populatlons and
development of effective techniques and procedures for efficient
and rapid.selection of wheats with imp%oved nutritional qualit§°

Contractor's International Winter Wheat Performance Nursery
will be maintained and utilized as an ef{fective yehicie for world-
wide evaluaticn of new nutvitionally improved wheat varieties.
'AcduieitLOﬁ of more complete data on environmental and soil factors

by nursery coopcraters will be encourapged to cuable development ot
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performance prediction equétiogg'aud.inéreaseuthe value of thé
nu?é@rye

Egtabliéked genetic sources of high protein and/or high lysiﬁe'
in wheat wiii be;utilized in new hybrid.combiﬁations to achieﬁe
higher levels of éhese nutfitionaliy Important tfaiég in productive
widely adapted wheat vafietieé; Maeé genetic ce-combinations in

selected composites of wheats with unusual and useful nutritional

o

graits will be schieved with continued use of chemical male game-
tocides, Rapid_and effective écfeening methods fér identification
of nutritionally superior wheats, includiﬁg the use of key enzymes
Qf protein synthesis in the wheét plant, will be eought, |

Contractor will organizé international workshops and confer-

P

éhqes as appropriate for wheat cooperators from developing countries
to éid in the dissemination of new useful informatlion from the project
vresearch and to promote effective utilization of new materials. A
Latih American Winter Wheat Workshop will be planned in 1974 ani
a gécond International Winter Wheat Conference in Eastain Euvrope 1is
gnticipatéd for 1975e |

New potentially useful wheat stocks from the Nebraska reseaxch

for evaluation and use. Contractor will maintain cooperation aund
effective communications with wheat researchers in interrnational
@fgéﬁizations and in developing countrieslby frequent on-site vlsics
by é%éject personnel,

:C@ﬁtiacﬁor will conduct small Qnimal and human bloassays on

n@w‘wheac materials emanating from the project to f£irvmly establish
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their relationship to one another éndwthe-vglidity of chenical
) laboratory.jnalyses of protein and lysine as an jundication of
@utritionafﬁvalue in wheat.

The site or gites of éhe high proteiln énd/or high lysine effects
in the wheat kernel will be escablished by k@rnel‘fra?tionatign |
gtudiés,'.Such information is necessary to project the contributions
5f high protein and high lysine atheats to the’ nutritional status of
people in countries employing different whéat milling and processing
systemnsg, o

The Contractor's wheat research team will provide laboratory
aﬁd field training to wheat technicians from developing countries
a8 the need ariges and circumstances permit.

New and useful research information developed under ﬁhis contract

will be prouptly disseminated via appropriate reports and publications,

SRR 8 .Plan of Work (April 1, 1974 to Mawch 31, 1975) =

1. Continue the International Winter Wheat Performance
Nurgery and Preliminary Nursery to ddentify varieties with supericsy
pefformance_and adaptation characterdstics. Obtain analytical data

for protein and lysine on all samples and subject selected samples to

a nutricional evaluation, I

/
S = 2, Continue protein and lysine analyses of promising hvbrid

populations to identify lines with superior protein and amino acid

,,,,, - e e e e o~ - . P -

Eéoperzieso A R N R S ireroio:

£y

r- i 3, "Test the influence of envireonment and wheat production -

practices on the nutricional ‘value of ‘whegt, ~u=o-

€V e ... L T LT LT _ . — L. .
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6;"Idéntify:éifféééﬁééa.in‘kernéi'éomﬁdnents ahd'proﬁeiﬁv
fractions 2f vatietiés différing in protein and aminé acid comp§m
sition. | o

S, Make new hybrid combinatigns to acﬁieve improved
lévelg and/or cdﬁbiﬁétious of protein and lysine;‘

.Gf Determine the most éffeétive selecé;on criteria for
identification of wheat varieties with the hf%hést nutritional
value and potential for breeding pufposeso o

7. Céntinue'the use of nmouse feeding to identify samples
.which exhibit differences in protein val;ee - |
8, Organize feeding study on whea’ to determine the

usefulness and relationship of such test animals as the mouse,

rat, chick, and humans for meaégring‘the nutritional value of -

wheat.

’“’Qe”jMaké avaiiéblé“toééevelcpiﬁgfcodntriesrwhéat varietles
oend lines with iéptbvédJﬁfddUCtivity and nutritional value.
- i0. E=xchange géneéiu stocks, experimental lines, and
research information with other organizacioﬁs engaged in inter-
national agricultural activities, such.as CIMMYT, FAO, IAEA, |
.dregon State Univeréity, and Purdue University to insure most
fapid'progiess in the nutritional imprbvement of wheat.,

11, ééntiﬁue’tﬁe eﬁforced'hybf{diiation program in'wheat

iﬁuolving the use of chemical male gametocides to accelerate the

development of gcnctic reacombinaiioas “with' ‘supec rior protc;u ‘levels

- - e s e = - = e - .- - LA - - -

‘‘‘‘‘ C s e e = e e e Ve o e A - - L S SN R

gnd Lumpnultlun.

12, Compara the Influsnce of nutritlon ou high and low
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13. Determine lysine availabiliCy and proteiﬁ digestiwlf

~bility using available new pfocedurese

14, Screen diploid wheats in the World Collection for

protein and lysine differen;esa

.

« 15. Screen and select individual segregating wvheat seed-

'‘lings for key enzymes of protein syntheéisa N ' S

15, Evaluate levels of iﬁmliﬁg and in vitro nitrate
reduction of selected whea@so
| .1?5 Make on-site inspections of iwﬁP nurseriles ;nd
consult with AID Mission, FAOQO, énd CIMHYT—pefsonnel in developing

countries,
- | . .7 z

18, Study interaction oZ surfactants and growth reg-

ulators in protein metabolism of wheat.

19, Publish research resu]tse

D, Regorts - Contractor will provide 100 copiee of the following

reports: _

1, Reséarch Annual Report which will be submitted in

accordance wiih the format (Guidelines for Preparation of_the

Research Annual Report) at*ached hereto and made a part hereof

2, Mimeographed annual pfeliminary report on Internafiona¢

Wincter Wheat Ferformaace Nursezxes resultse

3. ?fintcd annu&L finrl report on international winte:

Hheat Performance Nurseries reaultao

- o b S (o I PR [ N a

4, Research Bu letins containing rescarch rerults co be

A

e N 3 .
gsubmitced on an interim basis as deemed appropriate.

Tt .- [T



ARTICLE 11 <= Key Personnel

A, Tﬁs key personnel which the Contractor shall furnish for

che”perforﬁance of this contract are as fcllowg:
Key Perbonnel:
V. Johnson
.Pelﬁattern
B, The personnel specified above are considered to be essential
to the work beihgipeif;rmed hereunder, EriOE.to'making any chanée
_iéAthe key pefsonnel9 the Contractor sha;i notify the Contracting
Pfficer reasonably in advance and shall submit justification
-(including proposed-subatitutiogs) in sufficient detail to permit
_évaiuation of the imvact on the programj The,listing of key per-
sonnel may, with the consent ¢f the contracting partles, be amended

from time to time during the course of the contract to elther add

or delete personnel, as appropriate.

ARTICtE II1 = Changes in Research Methods, Procedures, Objectives

-

.6f Phenomena Under Study =

A, The Contractor may change the methods and procedures

employed in performing the research without making special reports
'ﬁh‘pzoposed actions or obtaining A.L.D., approval, However, sig-
/

,Jnificant changes in methods or procedureg shall be'feﬁor;ed v the

Qo?ernment in periodic or final technical reports. In thc evant

the nethodology'br éxﬁérimen@ ie stated as a specific objective o
Yol &L Lot L. LT °
the research work, any changes to eithex fall within the scope of

paragraph B, below,
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B. The stated objectives of the reseavrch effort shall not be

) changed, except wvith the prioxr approval q§>the Contracting Officer.
€. The phenomenon orx pheﬁémena under study d1,e., .the broad
category of research, shall not be changed except with the priof

approval of the Contracting Officex.

ARTICLE iV = Period of Contract Services

The effective date of this Contract is tﬁé etecution date by
the Contracting Office%9 and the estimated completion date of work,
including final report(s), under this Contract 415 March 31, 1977,

ARTICLE V = FEstimated Contract Cost and Financing

The Contractor will be reimbursed forrthe cogsts incurxred by
him in performing services hereunder inm °accordance with the appli-
cable provisions of the Schedule and cthe General Provisions, subject
gc the following limitation made in fesygct;ghezeto§ 
Ac. Totel A.1.D. dollaxr funds available for

payment and alloted to this Contract. See tche

clausé.gf the General Provisions entitled “Limi-

éétién of Funds'" and the article of the Schedule

entitled "Budget". » $319,500

, B. Eatimated-additional funds which may be

/
l’prcvidedp 1f funds are avallable, See the clause

f of the General Provisions entitled “Liatgation. -~ = ..

of Funds"” and the article of the Schedule entitled . ...

“Budgec". o ieeie iitoo....o .8639,000

277 Tiifogal Estimated Contract Cost $958,500

L=t




Idne Item No.

Direct Salaries and
Wages:

&, Professionals
b. Non-professionals

Fringe Benefits

. Equipment

Materials and Supplies

Swall Animals and Anal-
ytical Laboratory Charges

Computer Charges

Yuma, Arizona Nursery
Charges

Shipping seed for intera
pational Nurseries

Publication Costs

Travel & Transportation
(inciuding subsistence)

fa.

ARTICLE VI - Budge t

Funds
Avalleble
(1.e., Obligated)

watimated
Additional Cost
to Completion

Total Estimated

Yroms &/1/7h

From: &/1/75

TOTAL ESTIMATED DIRECT COSTS $2U45,500

Fixed Amount for
Administrative LExpense

GRAXD TOTAL

Pos 3AL/75 Tos 3/31/77
00 e
3,745
$169,500 $330,422
1k ,000 31,500
5,000 - 10,000
6,600 15,078
22,500 ’ 45 ,000
2,500 5,000
6,000 12,600
5,000 12,000
10,000 15,000
&k ,000 15,000
$491,,000
7,000 148,000
$319,500 639,000

Contract Costs

17,000
25 000

19,000

$736,500

222,093

- $9:8,500

The “"Funds Available” column represents the total funds authorized to be
expended by the Contractor during the period indicated (zee thr srticle of the
Schedule entitled "Estirated Contract Cost and Financing” cnd the clause of

the General Provisions entitled "Limitation of Funds").
expenditures shall not exceed the grand total of the funds avalleble.

Total coatract

1B
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-Within the grand total, the Contractor may‘adjusg individgal
Line ltem f%ounts up to 15% with the exception of Line Itenm
@oo 11, Any Line Item adjustment in excess of 153% shall require
wveltcen Contractlng Officer approval,

The Céntfgctor also agrees to furnish data which the Con-

tracting Officer may request on cpsts expended or accrxued under

the Contract in support of the budget information provided herein.

ARTICLE VII - Advance Understanding on Payment of Fixed Amount -

For Administreative Expenses In Lieu Of Overhead

The parties agree on the fqllawing advance undevrstanding:

1. Tne allowable direcﬁ costs of this comtract have
been idcntified in Line Item 1 through ¥0, dinclusive, of the
Budget contained in Schedule Axtizle VI, Ail othexr cousts incurred
by the Contractor for th@ performance of this contract are con-
sidered to be indirect costs. |

2, 1in 1ieu of reimbursement for indirect costs allocable
to the performance of this contrect, the Contrac;of shall be paid

the following fixed non-accountable amounts:
/

First Yearx - $ 74,000

Second Year = 74,000

Third Yeax o . 74,000 '
222,000

3., Payment of the amounts specified in 2 above shall be
made in installments equal to the rvastlio of vouechered allowable
divect costs to the total estimated direct costs.

Iy, The amounts shown for the second &ﬁd thifd years 1n paragzraph 2

e af aawicd aan

e
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ARTICLE VII; - Anticipatory Costs

| The allowvable cost of pe%f@fmance of thils Couwntract shall
include all allowable costs whieh have ge@m incurred byrthe
@ﬁﬁEE%CEOE in anticiéaﬂien of this contract on or after
L April 19‘197!:-9 hut prior ¢to th@.éﬂQﬁuEiCﬂ dave heveof, and
which, if incurred after the date of this C@q}iaét would have
been considered as items of allowable and allocable costs,
provided, however, that such anticipatory costs %ﬁall not
exceed $50,000 unless such amount 1is subsequently increased
in wrxiting by the Contracting Officerx,

ARTICLE IX == Special Provigion

Prior to making any visits to LDCs, the Contractor will
vreview his plans with TA/AGR, Contractor will keep»@lb Missions
in couétries to be visited fully informed of proposed vislts,
ask them to provide any advice they wish regarding timing and
content of the visits and to pavticipate 1f thev desire, and:
will inform the Misslons of the outcome of congsultations. Con=
tractor will make his own appointmentsrand logistiecs arvangementcs
directly., Upon completion of any project funded tvavel, a copy
of the trip report will be provided to the TA/AGR Project Managex.,
The report format will be egtabliahéd jolntly by the Contractor
snd the Project Managex.

ARTICLE X = Modifizations To The General Prvovisions And/Or

Addicional’ General Pfoviaion@\

The following modifications have been wade to the Genevral
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Provisions which form a part of this contract,

\ ’ .
— 1, éﬁﬁ accordance with paragrvaph (a) of Addinional General
Provision No. 3, entitled "Personnel”, wheieundef the Contractor
may not send individuals outside of the Undted States to perform:
woik under the contract without th@>@ri@§ wzitten.ap%f@val of the

‘Contracting Cfficer, the Contractilng Officer does, hereby, provide

said approval fox th@é@'individu&ls required to travel ouiside the
United States; provided however, that concurrence with the assignment .
and/or travel of any end all said lodividuals outside the United
States 18 obtained, in wrizing, fﬁ@m the Coguilzant Techunilical 0ffice
of A.I1.D, prior to their assignment aund/or travel abroad,

. This approval by the angracti@g Officer, shall not apply
to any other clause ox provisdon of this Contract which specliically

requires Contracting Officer approval,
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Memorandum \A

TO  : TA/PM, Mr. Alfred Bisset pargiareh 27,1974
FFROM @ TA/AGR, Omer J. Kelley 2

SUBJECT: BOA - Improvement of the Nutritional Quality of Wheat through
Increased Protein Conternt and Improved Amino Acid Balance

This memorandum forwards the subject PIO/T request for a BOA with
the University of Nebraska for a period of 12 months, 4/1/74 -
3/31/75. This Basic Ordering Agreement should serve as a mechanism
whereby the University of Nebraska will furnish technical assistance
to AID, upon request from AID/W or AID missions. The specifics of
such requests should be impiemented in the form of Task Orders under
this Basic Ordering Agreement.

When this PIO/T i35 signed, please have a copy forwarded to TA/AGR
Program Office.

Enclosures: a/s

510-109

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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dacony tev——r
"AID 1350-1X / 1. Cooporating Country . ;
{7-71) / DEPARTMENT CF STATE Worldwide Page 1 of Pages
AGENCY FOR -
INTERNATIONAL DEVELOPMENT ;.;'/O/T/N;‘f 3. L1 Originas or
:!! 15/~ ~ / _§’ o gﬁ/ /7/ Amendment NO, pe s

4. Project/Activity No, and Title

P10/7 PROJECT IMPLEMENTATION
ORDER/TECHNICAL Tmprov. of the Nutritional Quality of Wheat
SERVICES through Increased Protein Content & Tmprov.
! Amino Acid Balance
DISTRIBUTION 5. Appropriation Symbol 6.A. Allotment Symbol and Chargoe 6.8, Funds Allotted fo:
D ALD. MW [l Mission
7. Obligation Status 8. Funding Period (Mo., Day, ¥s.) ’
) Administrative Reservotion [J implementing Document Fyam To
9.A. Sorvicmls o !g{l (Mo., Day, Yr.) 9.8. Completion date of Services
+/1 (L (Ma., Day, Yr.)
Betwoen and
10.A. Type of Action Caoperating Participating Agency . V- o
] A.1.D. Contract [J Country Contract Service Agroement K] other Basic Ordering Agr.
10.B. Authorized Agont
ATD/V
Estimated Fincr;cing 4} (2) (3) (4)
$1.00= Previous Tatal Incrense Docreaseo Total ta Date
1. !
A. Dallars
Maximum
ALD.
8. U.S5.-Owned
Financing
Local Currency
12,
A, Counterpart
Cooperating
Country
Contributicns B3, Other
13. Mission 14. Instructions to Authorized Agent
Referonces | Thic PI./I' requests the ATD Contracting Office to negotiate the terms
and conditions of a Basic Ordering Agrecment with the University of Nebras
for a period of 12 months, U/1/7Th=3/31/75. This Basic Ordeving Agreement
chould serve as a mechenism whereby the University of Nebraf'ka w1]l
i'urnish technical arsistance to AID, upon reguest from AED/W oxr ATD
mJ s5ions.  The specifics of such requests shoulg be implemented in the fo
" Parl Orders under this Basic Ordering Agreement. The nature and kinds
of‘ technical services bhat the contractor might provide are detailed
in the attached Scope of Technical Services.
TE ORI
! DOr Jr7 ’[Hf(—‘ll)?s

15. Clearonaces ~ Show Office Synbol, Signature and Date for all Nacessary Clearances,

A, The specifications in the scope of work aro technically adequgte B. Funds for the sarvices requasted are availoble

. lesrosier, '1'/\//\GR {\’1 ) Dates '; (I./ ,',,fs' o l ' / /
q T3 4.2 :.xn}u:-r'(nnr TA /l\(‘ R 'lﬁn\ liule ( o i /’| A et r
C, The scope of work Ties within the arviede of tha initiating and D, l(!b”/r //} AATS
approved Agency Progroms R. LLT[J 1y, rI‘A/PM Date: '

u

F.
M Mozynski, '],‘A/PM‘

C.J. Kelley, TA/ACR

—-ﬂ\

e rme “pU

Drites u/ sz,

E. B
“RIMolmes, TA/AGR S

ity Y Chp

Date: 7’/,5// (/4

16, For the cooperating country: The terms and conditions
20t forth herein are horeby agreed to

" §lgnature and dotet

Signoture

17. For the Agency for In'orhaho ol Dovelopmoni

W /(344
A, ]3&‘ set

18. Date of Sle.-m'wu;
S

Title:

Depuby Directox“, 'L’A/PM

Titles

. GP 0, 887:26¢




Scope of Technical Services

The contractor will provide a nu.‘ber of technical services.
Services may include but not be limitaed to:

1.

Providing leadership and technical assistance for existing wheat
breeding and production programs aimed at the early ildentification
and utilization of high-yielding winter wheat vcarieties with
improved nutritional quality in a double-cropping system with rdce.

Providing technical leadership and assistance to the development
and improvement of existing wheat quality laboratories as
effective integrated service facilities for the continuing
agronomic and nutritional improvement of wheat.

Assessing the need for nutritional studies involving wheat,
nutritional problems related to wheat consumption, and initiate
appropriate field studies and demonstratinns designed to promote
varieties, practices, and utilization of wheat that would en-
hance the nutritional status of people.

Undertaking training and educational activities to improve capa-
bilities of local technicians in promoting wheat improvement and
improved nutrition, and to improve their understanding of
problems and their effectiveness in dealing with them,

Providing any technical assistance needed for seed productionm,
commercial production, storage, distribution, milling and
utllization,

An advance team determining the acceptability of University
activities aimed at nutritional improvement of wheat to the
governments and international organizations engaged in wheat
improvement.

Assignment of a technlcian to one of the wheat research centers--
to supervise the flow of Nebraska wheat stocks to the region, local
evaluation of such stocks, arnd appropriate laboratory analyses.

Identifying nutritional problems assoclated with wheat consumption
in the reglon and devising and conducting appropriate field and
laboratory activities designed to improve the nutritional status
of the people.

Reporting requirements will be specified by requesting missions.
University of Nebraska could provide expertise that anyone in AID
could tap for surveys, technical advice/assistance, recommend actions,
reports, etc. Each Task Order would be filled on a case~by-~case basis,

i
i
i
i
i
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$1.00- Pravicus Tatal Incrense Decroase Totol te Date
! 11,
A. Dollars LL00 e
Moximum orlars 203 000 208
’
A.1.D, RS i
N £ . B, U.5.-Owned FUNDS RESERY D BY
_ inancin .
"o Local Currency ) e
1. . VAR, ’y? S ——
A. Counterpart (-» yy
Cooparoting PAITED 7 J"?-—/ _ -
c ' b Mol A A -7 -
ountry i / ‘,// [(\,/
Contributions 8. Othor e peiis e oiTy
‘ i . R A R
13, Mission 14. iastructions to Authorized Agent " -
References

INo. AID/ta-c-1093

This PIC/T authorizes the Contract Office to amend the present contract

§ the scope of work, providing funds for the
YW adaine

increase in services rpquesteé’and exterd the completion date Ifor an
additionazl year. The proposed plan of work for the additional research is
shown in Block 198 and continuation sheet. A budget estimate is given in
Attachment 1 Lﬂtallng 35208,000. Other provisions of the existing contract
remain the same, .
The RAZ Meeting of May 8-9, 1975 approved a three-year extension of this
research project from 4/1/75 to 3/31/78 including the increase in funding
and the amplified scope of work.

12, Ciccrances -

Show Offico Svmooil, Sianature ond Dute for ol! Necessory Clearonces.,

A. The spocifizat
TA/AGR,

TA/AGR, Y.

RDesrosiers

1ons in tho scape 2i work are technicaiiy odequate 9. Funds tor the services requssted cre ovailobie
. Date: 7/11/75 P s/

H. Gdrmanr,/qj/Date: 7/11/75 TA/RES, MRechecigl Date:

C., The scopa of wark lies within the purview of the initioting and D. \ /// ,7./"_,

d Agen ogroms - S — ;
TA??\ervQ“ b.:;.cy L{ 9 - .(/-/\,A Date: '~ 2> (:/(_ g !
TA/AGR, LT desser /U\ft Data: —/. M/ﬂ\ TA/PPU/PPA, CMolfetto  Date:

E. - P { r[ X ‘:. B i .

[} f/' v f oy N ! (
TA/ACR, RHolmes : '~ Date: /7 /"7 TA/PI%\%&&)@(nski Date:
16. For tho cooparcting coauntry: The terms ond conditions 17. For th ln!e}@ tonal Developmenrs 18. Date of Signature
-y sct forth horain crs hereby agreea. to . 75
Signoture ond date: Signature ;AN n Gun '\if")' ‘ 3’ !
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Titio: Title:. ‘{n}l S1lu DI é‘:ﬂri ('I \/p')( /Hp\
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IAIDTIIS0 1R ] "Coavurating Country . P10/T No. ;

‘9700 ] TA/Byreau 7;P°902,oLJ7,2P59e{{f1

o PlO/T Prgiect Achivily No. and Title - T R
S Genetic Improvement of Productivity and Nutritional Quality

of Wheat

SCOPE OF WORK

19. Scope of Technical Services
A. Objective for which the Technical Services are to be Used To find means of improving the performance
and yield of the wheat plant so that it will perform with the greatest possible
efficiency in terms of energy consumption per unit of grain yield. To achieve
this the contractor will: :

1. Identify agronomically and nutritionally superior broadly adapted winter
wheat varieties and study the influence of soil and environmental factors
on yield and quality of the varieties in the International Winter Wheat
Performance Nurseryy :

2. Study the roles of nitrogen metabolism and photosynthetic efficiency in ia-
creased productivity and improved nutritional value of wheat to enable
improved efficiency of selection for these complex traits; and

3. Determine the potential and limitations of nitrogen-fixing microorganisms
for inereased nitrogen utilization by wheat and enhancement of its pro-
ductivity and nutritional value by means of studies of associative symbiotic
nitrogen fixation.

‘B. Description (Continuation Sheet {d) Dura+ian
C. TechniclanS... .. .~ of Assignment
(1) (e} Number (b3 Specialized Tield i {c) Grnde nnd or Salary {Man-Months)
N/A

(2) Duty Post on.d Durotion of Technicians®' Services

N/A
(3) Longuage requirements
N/A
(/) sccess 1o Classified Information
N/A
[
(5) Dependents ™ v ] will Not Be Permitted to Accompany Technician N/A

D. Financing of Technical Services

(1) By AID - § 118, 146 (2) By Cooparoiing Country -

T



A anp.'°""°rc°”"”’ . ' PIO-T N . 7 e S L
“oAva70) . ol - Technical Assistance Bureau , | Pege 3 of 777 Pog"
: P.O/T ploucl Activity No, ond Title
s Genetic Improvement of Productivity and Nutritional Quality of Wheat

20. Equipment ond Supplies (Relared to the services described in Block 19 and te be procured ouvslde the Coopemnnq Counny by the suppher .
e - 0f these services)

(3) Estimoted

A. (1) Quontity  (2) Description (Nonexpendable) Cost (4) Speciol Instruetions

1 Drying Oven : $500.00
1 Foliage Grinder 500.00
1 Protein Analyzer 13,000.00
1 Colorimeter (Probe Type) 2,700,00
4 Growth Chambers 28,500.,00
1 Gas Collecting Chamber 25,000.00

$70,200.00

Suppliies (expendable)
Maintenance (

Publication ( $19,300.00
Shipping Samples

B. Finoncing of Equipment and Supplies ) ;
(1) By AID -~ s 89,500 _ (2) By Coopérating Country - N/A 1

21, Speciol Provisions
@ A. This PJQO 'T is subject to AID (cor-nrac'ing) (PASA implementotion) regul ations.

& B. Except as srecificolly authorized by AID, or when lacal hire is authorized under the terms of a'contract with o U.S. Supplier, services

authorized under this PIQ T must be obtaired from U.S. sources.

@ C. Except os specifically outharized by AID ‘W, the purchose of commodities authorized under this PIQ,/ T will be limited to the U.S. under
Geogrophic Code 000,

@ D. Other (specify):

Prior to :making any visits to LDCs, the Contractor will review his plans with TA/AGR.
He will keep AID Missions in countries to be visited fully informed of proposed
visits, ask them to provide any advice they wish regarding timing and content cf the
visits and to participate if they desire, and wili inform the Missions of the outcome-
of coteultaLiOﬂa. e will make his own appointments and logistics arrangements
directly. Upon completion of any project funded travel, a copy of the trip report
will be provided- to-the-FA/AGR-Pproject manager. The report format will be established
jointly by the contractor and the project manager.

" (Continued, Seetpa7) . i -
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O PIO/T

T AID 1380 1X:

Caoparoting Country

TA/Bureau

P1O/T No.

| Pége 4 of 7 Pages

rojact- Activaty No. and Title

_Genetic Improvement of Productivity and Nutritional Quality:of Wheat

22, Reporis by Contractar or Pcrticipating Ageney (Indicate type, content and format of reports required, including language to be used ilrotrhe:r' )
than English, frequency or timing of reports, and any speciol requirements) )

A. Semiannual fiscal reports - 3 copies

B. Annual report of research progress = 35 copies

23. Bockground Information (Additional information useful to Authorized Agent cnd Fros iective Conlractors or Porticipating Agency; if

necessary cross reference Block 19.C(4) above.)

N/A

24. Relotiolnship of Contractor or Participating Agency to Cooperoting Country and to AlD

N/A

A. Relotionships ond Responsibilities

B. Cooperating Country Liaison Official

C. AID Lioison Officiols
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SHEET INTERNATIONAL DEVE‘LOPMENT 1. Cooparating County 2.0, Code No. SR
TA/Bureau.
PN 2.b, Effective Date 2.¢. Amendiient
FORM sYmMBOL TITLE OF FOP4 ' ' EJOﬁghoIOR Nor ... -
PI10O/T Project Implementation Order/ [3. Project Activity No. and Title
Technical Services Genetic Improvement of Productivity and
Nutritional Quality of Wheat
Indicate block Use this form to complete the information required in any block of a PIO or PA PR faorm,
numbers, .

Description

1. Influence of Soil and Environment.

Comprehensive study of the. influence of soil and environmental factors
on the yield and quality of varieties in the "WWPN will be under-
taken at selected nursery sites., Soil chemical and physical factors
that may influence yield and quality of wheat will bc measurzsd and
correlated with performance, quality, and pilant analysic datu to
uncover useful relationships and interactions between varicties and
production factors that would provide a sound basis for cecutinued
improvements in yield and quality.

2, WNisropen Metabolism and Photosynthetic Efficiency.

a., Nitrocen Metaholism

Identify wheats that are most efficient in taking up ana
reducing nitrate under optimal and suboptimal nitrate environ-
ments and elucidate the processes involved using established
techniques for measurinj nitrate content and nitrate reductase
activity in leaf and stem tissue.

Identify wheats capable of synthesizing large amounts of
vegetative protein.

Identify wheats with greatest capacity for translocating
large amounts of vegetative protein to the grain for final
protein synthesis using newly developed instrumentation for
measurement of true protein in vegetative tissue and in the
grain,

b. Plant lLoss of Nitrogen

Maximun utilization of available soil nitrogen by the wheat
plant is essential. Measurements of plant nitrogen fre-
quently suggest unexplained losses of nitrogen from the
plant syst - m,

Research will be initiated to determine how, when, and
where nitrogen escapes from the wheat plant and what factcrs
influence the magnitude of this loss. Spcecial transparent,
gas-tight chambers will be constructed to maintain environ=-

GPO 503.8%
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: : TA/Bureau
. 2.b, Effective Dote 2.€. D
FORM SYMBOL | TITLE OF FORM {5 original OR h’}:;”d"""!' b
; ; 3. Project Activity No. and Title
PIO/T Project Implementation Order/| Genetic Improvement of Productivity and
Technical Services Nutritional Quality of Wheat '
~Indicote block ‘Use-this form to-complete the-information requirgd in any black of o P10 or PA/PR form,
numbors,
98 2. (Cont.)

¢. Photosynthetic Efficiency

Characterize photosynthetically active radiation (visible
light) interception efficiency and distribution patterns by
wheat canopies that vary phenotypically and utilize this
information for more efficient genetic selecticn cf pro-
ductive new wheats and development improved management
systems,

Evaluate photosynthetic efficiency as influenced by different
combinations of day-night temperature effects on night-
respiration and the balance between photosynthesis and photo-
"respiration during the day. )

Investigatc vwhest nlant senescence in relation to phy to-
hormone charges to establish the opportunity for extenaing
the period of active photcsynthesis in the wheat plant to
make it more prcductive.

3.L/Associative Symbiotic Nitrosen Fixation

Associative symbiotic nitrogen-fixing relationships between
specific microorganisms and cereal grasses have been demo-
strated by Dr. Dobereiner in Brazil. They have the potential
for being extremely important in the nitrogen utilization

of wheat and enhanccment of its productivity and nutri-
tional value.

Samples consisting of roots of the various wheat species
and forms plus the surrounding soil will be collected
throughout Nebraska and surrounding states initially and
from wheat production sites in develcoping countries, as
opportunity permits In the 1975 crop season. Samples will
be assayed for acetylene reduction (nitrogenase activity).

Wherever feasible, the assays will be done in situ because |
of the sensitivity of nitrogenase activity to environmental’
changes. Greenhouse experiments will be included to extend
the research, - :

When. and if positive samﬁles are found, location (intra or
extra cellular), identity, and efficiency (N, fixed/carbon
gsource consumed) of the nitrogen—-fixing microorganism(s)

will be determined,

GP 2 ¥0L.ial
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Close communication in the form of sharing of information
and biological material, will be established and maintained .
with Dr. Dobereiner and coworkers. Dr. Dobereiner will be
invited to the University of Nebraska for a 2-week period
' at an appropriate time in 1975 for consultation and informa-
tion exchange.
21D (Cont.)

A progress report will be submitted at the end of two years with
special emphasis on the contribution and further potential
of the genetic and plant breeding phases,. followed be revision

of the project with AID technical staff to reflect the required
modifications.

© 6PO 903,995



BUDGET SUMMARY

Technicians
Research Associates
" Graduate Assistants
Student Labor
Payroll Costs
Tfavel
Supplies, Maintenance, and Publications
Shipping-Sa:ples
Growth Charters
Proposed Gas Ccllection Chazbers
Drying Oven
Foliage Grinder
Protein Analyzer
Colorimater (probe type)
TOTAL

Fixed Fee, Administrative Costs

GRAND TOTAL

$30,080
26,750
9,000
8,000
4,816
13,500
18,300
1,000
28,500
25,000
500
500
13,000

2,700

$181,646

26,000

$207,646



BUDGET DETAIL

1. Influence of Soil and Environment (R. Olson)
Materials and Equiprent
for Field Operations $ 2,000
Maintenance, Laboratory
Analyses, and Supplies 5,000
Travel 8,000

2, Physiolegy

.

Nitrogen Metabolism (L. Klepper)

Technician $10,000
Student Labor 5,000
Payroll Costs $ 1,477
Fouioment. Dryinz Cven $ 500
Follage Grinder 500
Protein Analvzer : 13,000
Colorimeter (prcbe type) 2,700
Growth Chanber 6,000
Supplies, MMaintenance, .
and Publiceticns 4,500

- Travel 1,000

Nitrogen Loss (G. Peterson and D. Sander)

Research Associate
Payroll Costs

Proposed Gas Collecting

Chambers $25,000
Supplies 1,000
Travel 1,000

$15,000

$15,000

1,477

$28,200

$44,677

14,000

819

$41,819



Budget (cont.)

Tecﬁnician
Graduate Assistants
Student Labor

Payroll Costs

Growth Chambers
Maintenance, Supplies,
and Publications

Travel

Co Ph&ﬁosynthetic Efficiency (M. Clegg)

$10,000
9,000
3,000
$22,000
1,287
$22,500
1,500
1,000 .
25,000
$48,287

Symbiotic Nitrogen Fixation (X, Klucas and A. Vidaver)

Research Associate '$12,750
Technician 10,080

$22,830

Payroll Costs 1,233
Maintenance, Supplies $4,000
Shipping Sarples 1,000
Publications ~ 300
Travel 2,500

7,800

$31,863

TOTAL $181,646

Fixed Fee, Administrative Costs 26,000

GRAND TOTAL

$207,646
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(Dr. Jack Montyumery, Acting Chairman)

Genetic Improvemant of Productivity and
Nutritional Quality of ‘heat - universityv of
Nebraska

Dr. Whitney, Chairman of the Subcommittee composea of Drs. Milner,
M. Peterson, and Ruttan, reported as follows:

For some tea years, AID has supported the yheat improvement project
at the University of Nebraska with cooperation of the USDA. While thie
overall goal is to develop high-quality, high-yielding wheat adaptable to
numerous environments, AID has supported the expansion of research on
nutritive quality. In terms of ghe December 1973 RAC review recomend-
ations of goals as (1) heritable sources of high protein, (2) heritable
.sources of lysine, and (3) successful combinations with cultivars of
acceptable chasfacteriscics, the project has been successful. The prescnt
review committee is in full agreement that the project has been productive.
Encouraging progress has been made on all of the original objectives,
and solid contributions to both the food problem and to science have
been documented. Over 50 publications have resulted. International
confgrenées in Turkey (1972), Brazil (1974) and Yugoslavia (1975) do
rauch to stimulate interest and promote research world-wide, including
developing countries.
|  The extension proposal contains 7 objectives: (1) genetics and plant
breeding, (2) chemical and physical characterization of high-protein and
high-lysine lines, (3) international evaluation of breeding; (4) study
nitrogen metabolism and photosynthetic efficiency increasing productivity

and nutritional vaiue of wheat, (5) potential and limitations of N-fixation
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microorganisms for increased nitrogen utilization by wheat; (6)
publishing of autritional data in hand, and (7) strengthen wheat
research in LBCS-
(AdministratorrParkcr.and Dr. Curtis Farrar joined the RAC proceedings.)

1ssues ccncerning the nmew proposal: (1) How much further should the
genetic ahd plant breeding phase and the AssociJCGd extension programs
‘and adaptive activities be carried? -(2) /hat priority should be given
to the basic research activities involving the "physiological.processes
that céntribute to improved nutritional vaxﬁe and'préauctivity of wheat
including nictrigen metabolism, photosynthetic efficiency, and asscciative
symbiotic nitvogen fixation?"

Liti '~ data has been presented that speaks to the utilization of
the resecarch results and materials in LDCs. AID's goal is to stimulate
world-wide éroduction-bf.hiéh qualitf Qﬁeat wﬁerever produced in order to
meet the food needs and especially to help the developing countries to
meet their own needs. It would be pfeferable for LDC scientists to choose
their own germ plasm and select varieties.adapted to their specific
environments; Since improved lines are presently availabie, RAC should
consiéer whether the breediné component should be phased downward in

favor of stepped up bireeding efforts in the LDCs.

Physiological process research caa be classified largely as "basic

research'". RAC should address itself to the question of expansion of

the rescar:h in the physiological and nitrogen fixing areanas as proposed

and, if positive, whether it should be done solely at Nebraska with its

extensive background in wheat research or at other institutions as well
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.- [r. Milner quoted from his letter to the Subcommittee Chairman:
Clearly this prOJect has been productive and successful b . any criterion
-which AID apDLies to such activities. In view of this success he ralsed
the question whether it is not indeed.time to bring thc'AID involvenent
to a logical conclusion, at least as far as the breeding and extension
spects are concerned. He referenced the earlier RAC conclusions along
this line with reference ‘to the maize and sorghum projects. The remiining
~aspect of emphasis on basi;rphysiological processcs has taken too long for
recognition. He then referenced the inifiation of work at Nebraska in
1966 on Atlas 66. At,that time z proposal for a second and parallel
-pruject more fundamental in charaétermalmed at studylng the 1ntermed1a;y
metabolism of Atlas 66 in order to determine why and how it was able to
~transform soil nltrogen into grain prote;n so much more efficiently than
other wheat spécies. At that time a proposal to do essentially what
"fhe present proposal intends was considered to be too far removed from
* production agriculture to‘merit support. This loss of time in supporting
“work on basic mechanisms is regretted. RAC should consider whether it
: 4s not indeed time to phase out the breeding and extension components
of t£is project while at the same time stimulating and expanding the
- biochemical and physiological nitrigen fixation aspects. If the decision
is yes, then rhe next question is, "Where in additién to Nebraska should
-such work be supported?" Additfonaliy, when does one terminate an
>7unﬁéualiy successful and productive project? What is the AID philosophy?
~ We know how to handle unsucces ful projects, but not how to program limited
résearch funds towardsrcompetitlve demands for support when a major effort

L d

has met its objectives. Secondly, can we devclop a straightforward decision
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process to an appr;priate balance between basic and.applied work?
This is a basic policy question. .
| >Dr. Ruttan stated his support for the subéommittee position. I;
his role of work for the RAC he has studied the general problem of
an appropriate policy for the support of basic, or supportive, fesearch.
The assessment of the pogential payoff of basic work may need the best
judgment of a group of leading experts to guide program decisions. AILD
should make a careful assessment of where it wants to 5o before commitment
to this project. ,

Dr. Whitney reviewed selected comments of Dr. M Petersén's letter
as a member of the subcommittee. After notiné the accomplisﬁments ofv
the project, he commented that after 10 years he believed that this project
has served its usefulness.. Other objectives are proposed. The proposad
extension should not be approved. Many of the performance nurseries
are located in non-developing countries. If AID believes it is in their
interest to support the basic research studies, there aré otﬂers moré _
qualified to do this research. The work proposed involves a léﬁg program
and major funding. He suggestéd giving a year or two for an orderl?
phase out, providing help and development for first rate néﬁi;nal programs,
turning the international nurseries over to CIMMYT, and building alternate
proposal plans more narrowly defined. o |

Dr. Schweigert commended the subcommittee analysis, and raised a

question whether yield figures referred to food évailabilikyry?tb protein

availability second. Also are wheat processing characteristics and

experts involved in this project?.
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Dr. Leon hesser; TA/AGR, commented on the important issue of relative
emphasis on basic versus appiied research as this has been discussed
within the Agency. There is a need té look ahead, possibly 20 years, with
the recognition of the steadily diminishing stock of basic knowledge.

A focus on basic research in the Uo.S. would complement the problem
requirements posed by the International Centers. ilcwever, there is sone
need for a reasonable expectation of payoff for effort within the snorte
term future. At present the watio of emphasis fo; planning purposes is
approximately 257 basic and 75% applied.

' <

Dr. Guy Baird, TA/AGR, outlined how this project focuses attention
an the role of U.S. institutions on major reséarch problems of LDC
agriculture. How best can the resources of developed countries be used
to help_meet the needs of developing countries to develop their own
research capabilities? Consic¢ar firsty, LDC institutions; sccond,
International Centers, and third, U.S. institutions. There is need
for the suppcrﬁive applied research carried out at Intcrnational Centers
as in the case of CIMMYT cn spring wheat. There is no equivalent
International Center for winter wheat research; and Nebraska performs
this function. International Centers look to the U.Se. universities for
basic research. Nebraska is more deeply staffed than a Center, but
there may be a developing need for seeking ouf more sources for the conduct
of basic research. He argued strongly for the continued commitment to
support the Nebraska role in the winter wheat program. Dr; Long commented
on the role of basic research to the effect that this is-not a matter of

trade~offs, but rather is intimately related to asscciation with applied



- 13 -

problems. To cut it off is to invite di fring of the activities
from potential applications. Dr. Desrosiers pointed out that a

5% increase in the amount of protein is effectively an increase of
35 to 40% increase in the protein content of the grain, and a .6%
increase in lysine means a 20% increase in lysine as a percentage of
protein.

(Dr. Smuckler returned to take the Chair.)

Dr. Schweigert commented that im answer to his questions

1ie had
been advised (1) that the yields were equivalent, so that therc is

an advantage to the nutritionally superior wheat, and (2) that the
Department of Home Economics provides technical assistance on pro-
cessing characteristics of wheat, that tests are baing run in Peru by
Dre. Grabam on nutritionmal value, and that there are differenccs de~
pending on the variety and the use of whole wheat or white [lour.

Dr. Whitney in preparation to offering a motion made the following
comments for the record but not as a part of the motion to follow.
The project should give increased attention to getting existing and
new high=protein, highalysine.materials now in the pipeline into the
hands of LDC breeders and other research personnel; research in LDCs
for variety development be encouraged and that assistance be given to
developing strong national programs; that the soil-environmental

interactions with varieties in selected International Winter Wheat

Nurseries be developed as a basis for transferring information on
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lines to other areas; that the project shoula continue éo be involved

with the Iqternational Wheat Nurseries and maintain the analyticsl

service laboratories for their own and cooperatively provided liqcs;

and that major attention be given mainly to nitfogen metabolism studies

because of experience and capability in Nebraska. Parenthetically, if

the nitrogen fixing aspects and the photosynthetic phases are considered
to be of high priority, separate individual projects might be tﬁe best
way to proceed.

Motion: That the project be approved for the 3A§ear period with the
recommendation that klj the photcsynthesis aspect and the
associzted nitrogen fixing aspect be deleted, (2) a progress
report be submitted at the end of 2 years, with the special
emphacis 70 the contribution and further potential of the
genetic and plant breeding phases, and (3) the project be
revised with AID technical staff to reflect these modifications.
Moved by Dr. Whitney |
Seconded by Dr. Milner

"There was general discussion on the implication of the deletion of
the special research with respect to its continuation as a separate
project, financial implications, relations with an applied program,
inconsistency with AID's interests, limitatioﬁ to the wheat program, and

a need for field testing network capability.

Dr. Adams proposed an amendment to delete the (1) part'of the motion.

This would return the motion to approval of the original proposal.

Seconded by Dr. Merrill. Vote; unanimous apprbval. Dr. Whitney agreed

Id

to the deletiou of the (3) parc of the motion since revision is no

longer; relevant.

Vote: unanimous approval.
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Dr. Milner suggested as an agenda item for the June policy meeting:
(1) Definition of the concept of a successful project, and how long do

you carry it on? and (2) How do you define basic research in terms of

AID needs?



