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PROJECT SUMMARY 

Food Crops Production 

Improvement of the Nutritional Quality and 
Pr.oductivity of Barl.ey for Semiarid Regions 

Montana State University 
Bozeman, Montana 59715 

Dr. L. P. Carter 
Associate Dean of Agriculture 

3"/25/74 3/24/77 

6/1/74 - 9i30/75 

Total 900,000 

Purpose: The p1irpose of this project is to (levelop barleys of supr-rior protein 

content and quality, high yield, and improved agronomic characteristics for the 

semi arid regions of the world. 

Barley is grown at more northerly latitudes~ at higher elevations; and further 

into the desert than any other cereal grain. The wide ecological range of 

barley can be seen in the fact that it is grown from the equatorial latitudes 

to north of the arctic circle and from below sea level to the hiGhest mountain 
ranges. Because of its adaptability to cooler and drier regions, barley 

improvement and development can assure the production of food and feed of superior 

nutritional quality in these marginal areas where other cereals are no longer 

adapted. 
lo. 

D~scription of Activity: A.survey of the important barley producing areas of 

Turkey, Egypt, Lebanon and Tunisia was done in April 1974 by R. F. Eslick and 

E. L. Sharp of Montana State Univeraity to determine the m.!ljor genetically -

coritrollcd factors limiting productfon and to collect related germ plasm for 

use in the improvement prograre. These objectives were accompl~shed. In addition, 
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collection of representative disease3·were made at all locations and these 
are being isolated and increased for pathogenicity,studies as outlined in 
the AID proposal. 

Screening of the world collection of barleys for high lysine was begun. A 
bioassny spccifi~ for lysine has been developed that appears to be accurat8 
and inexpensive but does require a very skilled technician. 

Research \·ms begun o.n pro·tein fractionation and characterization ·of proteins 
found in barley. Preliminary results are included. 

I~ rat feeding trials it was determired that the percentage of amylopectin 
in Campana barley starch had no measurable effect on rat growth or digestible 

_energy. The waxy gene in Conpana had no signi"icaat effect on the nutritive 
value when fed in isonitrogenous - isocaloric whole b~rley diets to rats as 
m2asured by growth, feed efficiency, protein efficiency ratio, digestible nitrogen, 
retained nitrogen or digestible energy. Three pairs of the Glacier and Compana 
:ts.ogenes \,Te re ana] yzed for proximate principals an(i amino acid composition. 
The high-amylose> Glacier contained si3nificantly mere of certain essential and 
nonessential amino acids than did the normal Glacier. 

Travels, observations and discussions have strengthened the conviction that 
$~,"!'.:tc:-:~ of ~reeding b.:!s~d en "n~lc ctcrilc fc.:cllitat.c:.l rccur!."c~t sclcc.tion" 
are probably the most sa[isfactor7 approach to use tor satisfying the objectives 
of this project. 

One set of 2-row and one set of 6-row varie~ies of barley have been selected for 
crossing to male steriles to establish some narrow, gene base populations. Also 
a new winter habit populacion based on the world collection of winter barleys 
is in progress. 

Since the initi3.tion of this project one "new" high lysine gene has been 
identified. Eleven verified high lysine sources are being cros8ed to study 
protein inheritance. 

In studies on the relationship of soil fertility and protein content and 
lysine stability, it was found that protein content of barley may be incr~ased 
somewhat, especially with additions of N fertilizer and to a lesser degree with 
P, but the lysine levc~.s in the protein'~re not readily influenced by N, P or K 
fertilizers, even at rather high rates of application. 

Study of rates of radiatibn reflect.ion from light vs. dark green barley lines 
indicate that light color may have considerable potential for ~educing the 
heat load imposed upon plant canopies under semi arid conditions. 
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Sixty eight accessions of barley are being evaluated for day length 

sensitivity to determine which barley li~es flower independently of day 

length and therefore could furnish genes for day length insensitivity 

for the breeding program. 

Studies were initiated to study the influence of leaf area on water use 

efficiency. 

Techniques for increase of inoculum, ino~ulation and best environments for 

symptom.expression for inoculated plants have been largely deter!tlined. 

Selected cultures of specific disease organisms have ,been preserved by 

lyophilization for use :i.n later evaluations. 
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A working relationship with CI}~ITT has been.established. Dr. Enrique Rodriguez 

and D.r:~YGerald Kingma visited Mcntana State Universi~Y' in January to i)ccomc 

famil:far with this research ef fori.: and to discuss possible linkP with their 

barley breeding program. Professor·Eslick spent some time at Obregon, Mexico 

observing their barley improvement.effort in Harch following the Contractors 

Meeting at }tississippi State University. 

A workshop on "Improvement of Productivity and Nutritive Value of Barley for 

·semi Arid Regions" is being planned for May of 1976. This workshop will be 

jointly sponsored with ALAD (or ICARDA) and is tentatively scheduled to be 

held in Ie.bG:iar... P~rticipating :in tl1is -..;0r·kshu:• \d.11 be ti1e :'e~p! e j,-u'11',"'ci 

with barley improvement in the LDCs of the Hiddle East and N-:-·rth Af~~ica. It 

is anticipated the LDC nationals aDd appropriate staff from CI~~T, ALAD and 

othe~ centerE will be invited.* 

Regular seminars have been held at Montana State University involving cc-workers 

on this project and visiting scientists. The~e seminars have served to keep 

participants informed regarding the overall objectives and progress of the 

project. 

Evaluation: Contractor is moving ahead rapidly. Prog1:ess reports are well 

written and timely. Results to date are extremely satisfactory and the 

project appears to be completely on track. This is due to the fact that 

Montana State University has a highly competent and energetic staff with 

abundant competence in the field of barley improvement and allied nreas of 

research. The objectives are clearly tlnderstood by the Contractor. Full 

achievement of the objectives appears to be obtainable. The Contractor's 

progress and perfcrmance are excellent.· 

*The, recent outbreak of civil host.ilities in Lebanon will force a change of 

venue or postponement· of this workshop. 
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Project Ar>praisal Report (PAR) - In1provemcnt of the Nutritional 
Quality and Productivity of Darley for Semiarid Regions - Montana 
State 

A list of the participants at the above PAR review follows. 

Dr. Edward J. Rice, TA/ AGR/CP - AID 
Dr. Lark Carter, Associate Dean of Agriculture, HSU 
Dr. Robert F. Eslick, Professor of Barley Genetics, HSU 
Dr. Hyden Ferguson, Professor of Soil Physics, HSU 
Ms. Susan Johnson, R"search Associate, Barley High 

1.ysine Screr.ning, ·~1su ~ 
Dr. Eugene L. Sharp, Head of Plant Patholop,y Dept, i.:su 
Dr. Walt Nernnan, Professor of Animal and Rani;e 

Science, HSU 


