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Wheat Can Be Improved tAs Human Food 
H um FoodOneA s an of (lie tarietics i the isorld collec

tion. 

V. A. Johnson, D. A. Whited, However, recent financial sup- from data on the 3,000 lines ana-
P., J.'Mattern and J. W. Schmidt port from the Agency for Interna- ly/ed so far we have reason to ex

tional Development of the U.S. pect to find lines with lysine asWheat, which is the main food State Department has enabled the high as 4 per cent as compared
of an estimated I billion people in Agricultural Research Service and with an average value in current 
the world, needs both the quantity the University of Nebraska to start varieties of 3 per cent (Figure 1).
and quality of its protein im- a cooperative intensified effort to Our work so far on protein has 
proved. improve the nutritional value of led us to the following conclusions:

Unlike animal protein, which wheat. -High protein is a readily herit
has all eight essential amino acids One of the key activities in this able, incompletely dominant trait. 
in nearly perfect balance, the pro- project is the screening of the -Some association of high pro
tein in wheat and other cereals world collection of wheats for high tein with other traits has bLen
lacks the amino acid balance protein and lysine. found, such as close association of
needed to make the maximum pro- It appears that useable lysine dif- high protein gene from Atlas 66a 
tein useable by the human body. ferences exist in the World Collec- with adult leaf rust resistance. 

Amino acids are the building tion of wheats. We are testing this There also appears to be some asso
blocks of protein and are needed collection in the laboratory and ciation of high protein with low 
by the human body for cell growth 60 
and tissue synthesis. 

The human body can manufac- 53 3 
ture all but eight of the amino 50 
acids it needs. The eight it cannot U) 
manufacture are called the essen- wtial amino acids, meaning they X 40 

must be included in the diet. A 3: 
lack of a ,y one of these essential 0a 
amino acids can limit the ability of o 30 
the body to use the others to the /
fullest. W 2 194 

Wheat is most deficient in lysine, 0 
methionine, and threonine. 

Until 1956, wheat breeders had 
z
W 0 

made no serious effort to improve
the protein content of wheat. Wc 0 c. l0 0 1 
have been working on the problem 1.7 2.0 2.3 2 6 2.9 3 2 3 5 3.8 4.1 4.4 
at Nebraska for 12 years, but have LYSINE PERCENT of PROTEIN I 
not had the funds to do the work Lysine (percent of protein) irequency distribution for 3,000 wheats fromn the Ub'DA 
on the scale the problem requires. world wheat collection.... 
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Rtuining aino acid itsl%in the Wheit 1nh-1-11-1l I1 heid of ulict io prepare it for rosing uil another %arll,
 
Qu1.1hl11 lllol.11irl
 

.itllt resistaince o tolerance to sten -- ,'- --- - .- 7-- ,

ILst. 
 rnnellne and threolze leyca inielectwwhpielin'CZ'1

iotein ex-- I lie l mgh trait -_,___,____All__li__xnanch _ _... ._..

piesses itsell iii seeril different 'L~inc 
 Mctil"Ine Tht.con.rie
environntents, the ,oniplete range , J)WI %lpwieit %protei % protein i 
of whclh we have not )et deter- ',he 150 323 167 3.54 
milled W60180 3.33 1.11.ixx he h x Coln 2507 177 372 33

1 74 2.62A Va (1%('.imeei that e\ " 2509 183 3.45 183 3.32pi1eSsiOi of tie high proteii trait 1 179 338 1.14 3.69
 
in, the giain does not neceissri" 2510 165 
 337 1.67 3.22''2499 182 3.29depenti oil et\essi~el) high ilitio ' ,, 2500 168 , 3.10183 320 1.65' 316gel) III the Soil Flhls In thicates that " "..tine ihi soil lan (iiid be theacett of total dry weight.tile ighi protein Itiit canlbe e'%- ,- ' 

petted to e\piess itself in i 1nge 

oh elloill iielihtl ,lli d soil Tajie., 2. 2509. amino acid in Atlas 66 Comanche Selectioitiolll- I-; Protcin and essential balance x 
: 

Si11e Iliie.%ing the protein in ,PeriInt hagher or lower than Comanche in 
%lieit woul be less useful if the ,, Total protein +22 

, . 

eseiilli~ii ,iiiiilO ,l1 b,ilnCe be- Llsine (#/100g protein)essentialMethionmne +7 
+10ainile liicne tinf~aorible is .i ilt, Threonine -9 

wve .inilwied Otii high iotell ex. } ,' Vallne ,-10Histidine ,,+2 , 
pel Ineni l lines ('1 .iNe I) ,iintl h, e ' l1ucie 0 
tontlIided thai it should he po- Lencinei > "Phenylalanmne +2 
silile to seiet I loii llploed piotein , , n -2

WII]IO 

ild Ih l une (-I atile(2) ' ', 


II t i lll- I)Clles lt ,lllil w,1...¢"ITrptophani iii ii not analyzed / 

..
 ' '
 

W\hethi cii iiot tile high lsiiie ' . Lysine content of selected spring wheat varieties from the World Collection]
u~licits %t- hii e itltlied froii tie W, groiun at 3 locations in the U.S.A.
 
Voild (.C llettitln hi,ie plionlise fol 
 Ljoin content (I/ of p'e n))leeiiig highel lsille lwheat de- ,iLn cen p-te vrg 

pendics oii wieietthle high lysine S.-.iice Ii,,D(nlma, oiS .1 geiletit tiailt .lt I I N Fort Cnadjuiui I Adu ied 
l.itle is kiloml, of the effect of England 333 925 347 3.20 !131 3.56R.ia 912 346t 88 329 41 330Clen'ilollnlenit Oil iysine level 111 ,t - China 298 323 3.24 321 317 327elloit to gainl some information on -. U.SA 2 Q9 276 356 379 3.28 135 

this, we plaintedl 1 ,,uileties of USA 2.74 296 3.01 295 292 510 
spiing whe,tt from the W\orld Col- 40 enrteis 293 309 ,351 326 3.1F 15

(continued opt next page) 



(continued from page 3) 

lection -t Minot, N D, Bo7eman, 
Mont., and Aberdeen, Idaho. 

Tile limited data we received in
dluates that environment does inflh- , -,. , 
ence lysine level Most of the effect 
is associatcd with the influence of 
environment on protein itself We z.. 
believe that this is not an insur
iiioun1tablc pi obleni (Table 3) 

We have limited Indication from , 
analysis of these .10 spring varieties " 
that some high lysine varieties will , 
maintain their lysine supeumoti ty in 
,In array of environments 

I)ata from 60 high l)sine winter .' 

wheats being groisn it four widel) 
separated locations in the United ___ 

States in 1908 tmay help to sulbstan- " . 

Hate this 

Itinmayobed possitle€onibtne high picotein ivntuin tolytowheat .. , ,, ,,..,,, 

tth inproved balance of essential 
mino acid% by
In oathcl,_i. 

the breeding ap-
-

, . 
*,,
' 

This will be a difficult task be
(atise of the interrelation of yield, 
protein, a11d attno1 acid comnposi
tion of the protein It ntist be at
tacked on a broad fiont uith equal 
,tttention pil to podtctivity, pro- ' 

tion, because any gain in one of 
these that is offset b) losses in the . 
others cuts ,lo,, the net gain 41, 

The task is furthei complicated 2 

by the need foi rehing on highly 
sophisticated anal)tial laboraitory 
e(ltlipmnt for lnnno acid deter- Teecer%reieal tat oh prndmu ti ont,.Il 
minations A noie rapid ieliable 
test for tneasiing I)sine atnd othei 

needed 
Information hoin thi, intensified . 

teseii pioje 
time it has been 

dtltihtt the shlit 
in I iogiess leads , -, ." 

4.. 

11. 
us to be ol)tinisti Ve bhelie " 
that this infotiniation will enable z . 

wheat 
prove 
wheat 

breedeis to e~enutuill) inn 
the ntititionatl qualt) of" 
vatieties For the I billionll61 '.4V 

• 
'-F, 

'R 

people who iely tipon 
their nain food, this will 

wheat as 
inCnin-

. -, 
,,& c, ,,,.>,,, 

proved tldiets and inipioved health I 

V. A JoiissoN is 
hea t, an d R c ,.ch 

Professor, 
noinist 

ilt 
( ups .gro 

Research )i ision, L S1) % 1) A 5In.i1c) 
as a R se,iicich ss riate, ccil quaht1 11) 

1'. J M %1II RN IS W Otidhlt 
qutlit) J W S ( iimini is 

t'lOfC"SOl, 
PioltiMol 

tCle,1i 
,mall RtprodmitlIit )lar% colipirt d is sit i .I mine Ni.11it orgaii is i righlt, Itiale organ 

grain at left. 


