
Dr. N'alewaja (1) and Dr. Harrold examine 
screenings. 

Proximate and Amino A cid 
A nalysis of Ergot and Weed Seeds 

R. L. Harrold and J. D. Nalewaia 

Weeds will continue to infest our agricultural fields and a Ued our supply of 
food and fibers despite the improvements in chemical and mechanical methods 
for their control. Grain producing states such as North Dakota will inadvertently 
continue to harvest weed seeds as grain crops are harvested. However, these weed 
seeds normally are removed from the grain before shipment to processing centers. 
An eUicient and eUective means of disposing of these weed seeds trad itionally 
has been grinding thoroughly (to prevent germination by destroying the seed) and 
subsequent processing as a portion of !ivestock feeds. 

Animal nutrit ionists and livestock producers 
have received little analytical information rela
tive to the nutrient content of weed seeds, and so 
they have had to rely on their previous experience 
and intuition. The data reported here should 
provide considerable useful information to those 
involved in utilizing the nutrients that may be 
present in weed seeds. 

Ergot was included in the samples analyzed 
to obtain data pertinent to the proximate analysis 
of the sclerotia. 1 

Results and Discussion 
"Density" values for the various weed seeds 

and ergot are presented to provide some informa
tion concerning the weight per unit of volume of 
each sample (Table 1). Density was determined 
with a graduated cylinder and laboratory balance, 
and is expressed as grams per cubic centimeter. 

Energy values were not determined but can 
be approximated by considering the analytical 
values for fiber and fat. Utilizable energy content 

'The proximate analysis of the sample. was completed by Paul A. 
Zimbelman 01 a project in Anima'i Science 536. 

Dr. H arrold is associate professor, Department of Ani
mal Science, and Dr. Na,lewaja is professor, Department 
of Agronomy. 

decreases as fiber content increases, but energy 
levels increase as the fat content increases. Total 
mineral matter content (ash) does not contain 
energy and therefore will also influence the 
energy content of the samples. Examination of the 
fiber analyses for these samples would suggest 
that many of the weed seeds would have energy 
content as their first limiting nutrient. 

The weed seeds commonly found in screenings 
from small grains and flax in North Dakota are 
wild oats (Avena fatua L.), green foxtail (Setaria 
viridis L.) Beauv., yellow foxtail (Setaria lutescens 
Weigel) Hubb., and wild buckwheat (Polygonum 
convolvulus L.). The green and yellow foxtail are 
often referred to as pigeon grass. Stoa et al. (1953) 
indicated that wild oats made up 38 per cent of 
the clean-out from grain in two counties in 1952 
and amounted to about 2,000 tons of wild oats. 
They indicated that 54 per cent of the clean-out 
was other weed seeds, wild buckwheat, pigeon 
grass, wild mustard (Brassica kaber). and miscel
laneous weeds. 

The per cent fiber in some of the weed seeds 
commonly found in screenings generally was high 
compared to grains (Table 1). Wild oats had 21.7 
per cent fiber, green foxtail 34.2 per cent, yellow 
foxtail 30.8 per cent, wild buckwheat 17.4 per cent, 
and wild mustard 21.0 per cent. For comparison, 
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Table 1. Proximate Analysis of Ergot and 15 Weed Seeds. I 
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Barnyard grass .24 92.2 30.8 8.72 2.40 12.2 .58 .21 .36 .74 103 0.2 112 625 64 
Buckwheat, wild .57 93.5 17.4 1.88 3.48 11.6 .29 .56 .49 1.02 89 15 136 1128 110 
Cockleburr .22 93.4 46.5 3.60 12.25 22.9 .49 .38 .30 .96 86 52 106 651 48 
Common lambsquarter .32 91.7 27.1 10.23 4.25 19.6 .34 1.04 .69 1.69 90 21 74 641 53 
Curly dock .40 91.4 22.7 3.65 2.00 13.4 .36 .40 .51 .72 169 8 66 562 33 
Flixweed 95.3 5.45 25.4 .60 .97 .64 1.45 144 0.8 102 1574 128 
Foxtail, green .66 94.0 34.2 19.7 4.78 13.6 .34 .28 .26 .54 67 0.6 75 619 55 
F oxtail, yellow .53 92.8 30.8 9.45 7.00 15.6 .35 2.54 .59 .83 133 0.1 1613 1551 101 
Fumitory 97.0 7.15 30.44 19.2 .55 1.00 1.02 2.69 157 0.1 274 1529 132 
Kochia .48 93.2 16.7 10.78 6.65 25.6 .81 .45 .57 1.63 1318 0.5 90 574 66 
Mustard, wild .71 91.6 21.0 5.59 20.0 34.2 .82 .45 .46 1.00 71 0.2 84 1012 52 
Night-flowering catchfly .69 93.5 18.2 3.65 4.65 15.8 .42 .57 .57 1.25 137 0.7 74 1481 71 
Oats, wild .40 93.0 21.7 4.01 5.25 14.2 .25 .18 .18 .40 59 34 66 599 55 
P igweed, r edroot .89 89.7 27.9 2.38 7.70 17.3 .49 .43 .50 .88 67 0.3 97 1014 76 
Russian Thistle .38 95.8 30.2 7.70 14.45 27.4 .54 .83 .61 1.14 108 1 121 1430 67 
Er got .55 96.3 41.4 3.04 2.37 25.5 .54 .21 .23 1.01 66 0.3 81 639 62 

I A ll values are presented on an "as-is" basis. 
2 Density values for cereal grains were: Ha'rd red spring wheat, 0.81; barley, 0.67; triticale 0.67; and oats, 0.56. 

barley contains 5 to 8 per cent fiber, oats 9 to 15 
per cent, and wheat and corn 1 to 3 per cent. 

Green and yellow foxtail appear to be limit
ing in lysine content (Table 2) as well as energy 
for growth in pigs and poultry. Lysine is fre

quently a limiting nutrient in swine and poultry 
rations and some poultry producers in North Da
kota feed appreciable quantities of CCpigeon grass" 
seeds. Wild mustard was high in protein with 34 
per cent and also rather high in lysine. Wild buck-

Table 2. Per Cent Protein and Amino Acid Content of J5 Weed Seeds and Ergot. I 
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Crude protein 12.2 11.6 22.9 19.6 13.4 25.4 13.6 15.6 19.2 25.6 34.2 15.8 14.2 17.3 27.4 25.5 
Aspartic acid .80 .82 1.81 1.14 .97 2.05 .88 1.03 1.46 2.18 2.13 1.20 1.06 1.37 1.67 1.66 
Threonine .37 .36 .59 .51 .44 .91 .48 .53 .56 .83 1.24 .50 .44 .59 .76 1.93 
Serine .42 .47 .78 .59 .56 1.21 .62 .70 .75 .94 1.24 .66 .59 1.32 1.08 1.08 
Glutamic acid 1.59 1.50 3.76 1.68 1.74 3.90 2.41 2.98 2.54 2.99 5.46 2.25 2.73 2.50 4.29 3.51 
Proline .66 .44 .79 .59 .44 1.41 1.02 1.29 .80 .83 2.18 .46 .75 .68 1.03 1.16 
Glycine .34 .55 .72 .66 .60 1.43 .34 .42 .65 .97 1.55 1.94 .60 1.44 1.49 .98 
Alanine .65 .46 .59 .55 .49 1.05 1.00 1.07 .64 .88 1.41 .69 .56 .63 .98 .99 
Valine .48 .52 .91 .67 .64 1.56 .70 .77 .75 1.11 1.56 .73 .71 .67 1.16 1.40 
Methionine .19 .07 .12 .14 .21 .19 .26 .23 .13 .32 .39 .20 .21 .31 .21 .28 
Isoleucine .40 .46 .72 .51 .48 .96 .55 .63 .54 .86 1.23 .44 .54 .58 .90 .97 
Leucine .81 .76 1.03 .83 .76 1.56 1.52 1.68 .95 1.37 2.16 .75 .93 .90 1.51 1.14 
Tyrosine .29 .27 .31 .42 .29 .69 .27 .28 .28 .69 .79 .49 .40 .47 .54 .57 
Phenylalanine .54 .51 .87 .56 .53 1.06 .70 .83 .56 .91 1.22 .56 .74 .62 .92 .82 
Histidine .21 .20 .54 .39 .31 .55 .34 .31 .49 .66 1.08 .33 .34 .51 .58 1.15 
Lysine .28 .42 .60 .69 .55 1.17 .29 .29 .63 1.54 1.94 .58 .57 .80 .87 1.45 
Arginine .34 .69 1.45 .77 1.30 1.28 .88 .50 1.23 2.15 2.47 .84 .95 1.24 1.44 .91 

, All values are presented on an "as-is" basis. 
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wheat only had 11.6 per cent protein, but it was 
relatively high in lysine. However, wild buck
wheat was very low in methionine. 

Analysis of grain produced on North Dakota 
Agricultural Experiment Station plots indicate 
that barley can be expected to contain between 
12-14 per cent crude protein, .40-.45 per cent lysine 
and .15-.21 per cent methionine. Oats produced 
under similar conditions should con tain 12-16 
per cent protein, .50-.65 per cent lysine and .14-.19 
per cent methionine. The analytical values for 
oats are markedly influenced by variety, while 
barley varieties appear to have a minor effect 
upon analytical data. 

The weed seeds contained slightly more phos
phorus and considerably more calcium than the 
seeds of cereal grains. The m agnesium and potas
sium content of the samples also was somewhat 
higher than that of feed grains. Analyses for 
sodium and for trace minerals are included. The 
calcium levels var ied widely among the various 
weed species. Green foxtail had 0.28 per cent 
calcium and wild oats 0.18 per cent , while yellow 
fox tail contained 2.54 per cent. 

Barley can be expected to contain 0.03-.05 
per cent calcium and 0.28-.42 per cent phosphorus. 
Oats grown in North Dakota often contain 0.06
0.10 per cent calcium and 0.30-0.40 per cent phos
phorus. 

Analyses of ergot are included but are not 
intended to represent that ergot sclerotia mayor 
should be a component of livestock feeds. Ergot 
bodies contain variable quantities of highly toxic 
alkaloids which have been reported to cause 
severe losses when accidentally incorporated into 
a nimal feeds. 

Summary 

The analytical data presented will be of use 
to individuals who have occasion to include 
ground weed seeds (screenings) in feeds for 
livestock or poultry. The nutritive value of any 
saulple of mixed seeds will be the sum of the 
products of the percen tage of the individual weed 
seeds and their individual content of nutrients. 
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From the Director . . . from page 2 

pose: "The purpose of the Experiment Station 
and Extension Consultation Board to the State 
,Board of Higher Education, hereafter r eferred to 
as the Board, will be (1) to assist in delineating 
goals and objectives of extension and research 
conducted by North Dakota Agricultural Experi
ment Station and the Cooperative Extension Ser 
vice; (2) to consult and advise t he Vice President 
for Agriculture and other administrators of the 
North Dakota Agricultural Experiment Station , 
the North Dakota Cooperative Extension Service, 
and the State Board of Higher Education; (4) to 
advise but not to assume the constitutional policy 
prerogatives of the State Board of Higher Educa
tion is a primary objective." 

The Consultation Board has been meeting at 
least every other month since its beginning. Arden 
Burbidge has served during this period as the 
chairman and Frank Kubik as vice-chairman. 
Some of the meeting t ime has been devoted to 
background informat ion , and three of the meet
ings have been devoted to reviews of the Depart 
ments of Animal Science, Botany, Veterinary 
Science, Agricultural Economics and Agronomy 
in the Agricultural Exper iment Station, as well 
as programs in the Cooperative Extension Service. 
Several meetings th is current calendar year have 
been devoted largely to budgetary considerations 
in order that each member may be more conver
sant about the financial and physical facility re
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quirements of the Station and Extension pro
grams. 

This brief report is made to place on record 
in this publication the origin, purpose and mem
bership of the Consultation Board. Their effective
ness has alr eady been demonstrated by the inter
est and aggressiveness with which the members 
of the Consultation Board have pursued their 
purpose as chartered by the State Board of Higher 
Education. 

More specifically, the Consultation Board has 
taken action to greatly incr ease the fin ancial sup
port of the Stat ion and Extension programs by 
their participation in development and subsequent 
solid support of pending biennial budget r equests 
to be considered by the 1975 Legislature. They 
have a!so taken a firm position of strongly recom
mending to the State Board of Higher Education 
and the Legislature that any fac ilities which may 
be approved for construction be included in the 
apropriation bill for the Agricultural Experiment 
Station and Cooperative Extension Service r ather 
than in the physical facilities bill for the institu
tions of h igher learning. 

The State Board of Higher Education has been 
totally receptive to the recommendations from 
the Consultation Board and it is heartening to 
have this display of confidence by both these 
groups in the investment of funds for agricultural 
research and extension for our North Dakota cit
izens. 
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