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A Progress Report . . . 

PIGEON GRASS AND BEET 

PULP AS SUBSTITUTES FOR 


BARLEY IN STEER RATIONS 
W.E. Dinusson, Jesus G. Hernandez, D.O. Erickson and C.N. Haugse 

Pigeon grass seed IPGSI. also called foxtaillgreen foxtail; Setaria viridis. 
yellow foxtail; Setaria lutescensl. has been one of the most abundant of 
"screenings" produced in North Dakota. These screenings have been used as 
ruminant feeds for decades. During the dry "thirties". much of the harvested 
feed grains contained from 30 to 70 per cent pigeon grass seed. 

The summer of '74 was a year for an abundance 
of pigeon grass and shortage of feed grains. The 
interest in the feeding value of these screenings, 
sometimes almost pure pigeon grass seed, was wide
spread and pigeon grass screenings were sold to 
livestock producers for from 1.5 to 4 cents a pound. 

Research data on the nutritive value of pigeon 
grass seed was lacking. In 1933, D.J. Griswold 
reported results of a trial with fattening lambs 
which was conducted in 1923-24 at the North 
Dakota Agricultural Experiment Station. The 
control ration was one-third alfalfa hay and two
thirds concentrates. The control concentrate was 80 
per cent barley and 20 per cent wheat bran. Pigeon 
grass seed replaced either half or all of the barley in 
t he test rations. The screenings contained 89.5 per 
cent pigeon grass, 4.4 per cent cracked wheat and 
6.1 per cent of other weed seeds. Because of the 
wheat, 4.4 per cent wheat was also substituted for 
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the amount of the "good grade feed barley" to 
eliminate this as a possible variable. No mention 
was made whether the pigeon grass and barley were 
fed in meal or whole form. 

Griswold's conclusions stated, "used as 40 per 
cent of the concentrates, it (pigeon grass) was of 
practically equal value compared to barley. " ". . . 
when substituted for all the barley in these rations, 
the results were not nearly so good. The daily gains 
were about 78 per cent as great and a unit of gain re
quired 42 per cent more concentrates and 22 per cent 
more hay." From this trial it might be calculated 
that if the barley contained 75 per cent TDN (total 
digestible nutrients), the pigeon grass would have 
been about 59 per cent TDN. This value is substan
tiated by Morrisons Feed and Feeding Tables (1956, 
22nd Ed.), where the TDN for pigeon grass seed is 
given as 58.2 per cent. The protein was listed as 14.4 
per cent with a digestible protein of 9.4 per cent. The 
values from Morrison's were calculated using 
average analysis and average digestion coefficients 
for a similar feed and not determined by a digestion 
trial with pigeon grass seed. 
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Because of t he shortage of feed grains, possible 
substitu tes were considered. With the increasing 
production of sugar beets in the area and the 
resulting by-product, molasses beet pulp was also 
evaluated as a substitute for barley in rations where 
roughage was used as approximately half of the 
rations. 

In previous research with molasses-beet pulp 
(MBP) at this station, Dinusson et a1. (1963, 1964, 
1969, 1972) showed that MBP as 70 per cent of the 
ration was too high a level, resulting in extreme 
looseness of feces. In high energy finishing rations 
(over 85 per cent concentrates), substitution of 20 
per cent MBP for barley showed MBP to be equal 
pound-for-pound to the grain. Feeding 50:50 alfalfa 
wafers and MBP in growing rations for steer calves 
increased gains by 42 per cent over the alfalfa 
wafers alone. Molasses beet pulp as 30 per cent of 
the grain gave greater benefits in wheat rations 
than in barley or oat ra t ions when grain formed over 
85 per cent of t he total ration for finishing st eers. 
The MBP was not quite equal pound-for-pound for 
barley or oats when substituted as 30 per cent of the 
grain. 

Experimental Procedure 
T hirty-five H ereford y earling stee'rs were 

allotted to seven lots. Feed intake and weight gains 
were recorded every 21 days, with weights taken 
after about 15 hours with no feed. Water was 
available a t all times and a trace-mineral salt
mineral mixture was offered free-choice. The feeds 
were analyzed for the customary nutrients . In 
addition, tannic acid equivalents were determined. 
Rumen samples were obtained by t he suction 

strainer technique to permit determination of rumen 
pH. In vitro dry matter digestibility (lVDMD) 
studies were carried out to get relative 
digestibilities of the rations. The steers were 
slaughtered and carcass data obtained. 

I t was intended to use rations with an average 
roughage-to-concentrate ratio of 40:60. However, 
upon conclusion of the 178-day feeding period the 
ratio was closer to 50: 50. Alfalfa hay was chopped 
and fed as about 20 per cent of the ration, chopped 
prairie hay as about 22 per cent of the ration and 
chopped barley straw was added as 7 to 8 per cent 
for the last 30 days of the experiment to stretch the 
roughage available. 

Molasses beet pulp was to be substituted for 
barley at 20, 30 and 40 per cent levels to measure 
effect of substitution when grain was limited. The 
actual levels reached were 22, 28 and 36 per cent. 
MBP was used as 20 per cent of the grain portion of 
the ration where pigeon grass seed was used as a 
substitute for 20, 40 or 60 per cent of the barley. 
Thus, ration 1 is t he control ration for lots 2,3 and 4, 
and ration 2 is the control for comparisons for lots 5, 
6 and 7. The barley was dry rolled, the PGS was 
ground fine enough to crush 90 per cent of the seeds 
and the pelleted molasses beet pulp was ground. 
Where combinations of concentrates were used, 
they were mixed together and fed as one feed to 
avoid sorting. 

Results and Discussion 
Chemical composition of the feedstuffs used is 

given in Table 1. The values are given on a 100 per 

Table 1. Chemical compositions of t he feedstuffs Uoo% DM, 

Feedstuff 

Pigeon Molasses beet Rolled Chopped aHalfa P rairie Barley 
Item grass seed pulp (pelleted l barley hay hay straw 

Dry matter 92 .23 93.44 91.26 89.62 95.68 91.50 
Ash 7.37 7.87 2.85 13.43 12.34 11.04 
Crude protein 17.24 11. 13 15.21 22.09 6.27 7. 10 
E ther extract 3.79 .47 1.86 1.67 2.50 .86 
ADF 20.74 23.87 8.10 36.74 48.74 50.26 
ADLb 4.01 3.10 1.31 7.03 4.80 6.23 
Cell wall 36.35 42.74 37.21 53.45 71.85 67.72 
Hemicellulosec 15.61 18.87 29. 11 16.71 23.11 17.46 
Cellulosed 16.73 20.77 6.79 29. 71 43.94 44.03 
Calcium .17 .83 .09 1.70 .09 .27 
Phosphorus .41 .09 .39 .32 .04 .16 
Magnesium .26 .24 .18 .55 .16 .13 
Potassium .46 1. 13 .48 3.25 .56 2.73 
Tannic acid equivalent s .49 .75 .35 2.12 2.80 1.31 

aAcid detergent fiber 
bA cid de t rgent lignin 
cCell wall  ADF = hemicellulose 
dADF  ADL = cellulose 
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Table 2. Composition of the rations 1°1o t 

Ration (lotI 

FeedstuH 1 2 3 4 5 6 7 

Pigeon grassa 
Rolled barleYb 100 78 72 64 

20 
60 

40 
40 

60 
20 

Pelleted molasses 
beet pulpc 

Chopped alfalfa hay 
Prairie hay 
Barley straw* 
Roughage: concentrate 

21 
23 

8 
53:47 

22 
19 
22 

7 
48:52 

28 
18 
22 

7 
47:53 

36 
20 
22 

7 
49:51 

20 
21 
23 

8 
51:49 

20 
21 
23 

8 
51:49 

20 
21 
23 
8 

51:49 

a,b,cAs % of the concentrate mixture 
·Started feeding at 147days of the experiment 

cent dry matter basis. To convert these values to 
roughly "air-dry' or j as fed" basis, for comparisons 
to chemical composition of other feedstuffs, 
multiply the values by 90 per cent. The ration 
formulations are given in Table 2. Note that the 
MBP and PGS substitutions are reported on the 
basis of the concentrate portion of the ration and 
not the total ration. The chemical analysis of the 
rations are given in Table 3. Note again these values 
are on a 100 per cent dry matter basis. 

Summary of feedlot results is given in Table 4. 
One steer in lot 1 (Bly) died after 165 days on 
experiment with an undiagnosed nervous disease, 
apparently not the result of treatment . 

As can be noted from the poor gains, the barley 
available for use was poor quality, probably 
weighing only 39 to 40 pounds per bushel. On t he 
basis of feed int ake and if the barley had been of 
good quality t the estimated gains would have been 
over 2.25 pounds per day. During part of the 

experimental feeding period, inclement weather 
reduced gains, which also contributed to the poor 
overall gains. However, all lots were fed under the 
same conditions and comparisons among 
treatments are valid. 

Subst ituting molasses beet pulp for a like 
amount of barley increased gains and increased feed 
efficiency slightly. Most of the increase in gain of 
the steers fed t he MBP can be accounted for by 
increased feed intake. The results with the pigeon 
grass seed substitutions tell a different story. The 
cont rol lot for these comparisons is lot 2, containing 
the same amount of beet pulp as those lots fed the 
PGS. Steer gains were 9, 22 and 28 per cent less 
than the control when 20, 40 and 60 per cent PGS 
was substituted for barley. These same treatments 
required 4, 22 and 33 per cent more feed per pound of 
gain than the controls. The steers were not offered 
the concentrate mix a t appet ite, but fed at 
predetermined levels to assis t in estim ating the 
energy value of t he pigeon grass seed. 

Table 3. Chemical composit ions of the rations UOoo/o D.M.t 
Ration Composit ion· (%) 

20MBP 20 MBP 20 MBP 

Item DIy 22 MDP 28MBP 36 MBP 20PGS 40 PGS 60PGS 

Lot 1 2 3 4 5 6 7 
D.M. 92. 10 92.32 92.24 92.37 92.22 92.42 92.50 
Ash 8.06 8.14 8.22 8.56 8.82 9.29 9.67 
Crude protein 13.68 13.24 13.02 13.05 13.49 13.67 13.88 
ADF (fiber) 27.65 27.64 28.00 28.84 29.75 31.12 32.06 
ADL lligmin) 3.76 3.72 3.72 3.86 4.09 4.38 4.61 
Cellulose 23.89 23.92 24.28 24.98 25.66 26.74 27.45 
Calcium .43 .48 .47 ,54 .50 .50 .51 
P hosphorus .26 .24 .22 .23 .24 .24 .25 
Tannic acid 

equivalents 1.39 1.36 1.36 1.38 1.42 1.44 1.44 

·AU substitutions were made for the barley 
Bly = rolled barley, MBP = molasses beet pulp, PGS =pigeon grass seed 
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Table 4. Animal performance as affected by rations 
Ration Composition· 1% I 

20 MBP 20MBP 20MBP 
Bly 22MBP 28MBP 36MBP 20PGS 40PGS 60PGS 

Lot number 1 2 3 4 5 6 7 
Number of steers 41 5 5 5 5 5 5 
A vg. initial wt. 

(lbs) 749.0 734.0 754.0 750.0 740.0 730.0 746.0 
A vg. final wt. 

(lbs) 1033.0 1042.0 1062.0 1081.0 1022.0 971.0 966.0 
Avg. daily gain 

(ADG),lbs. 1.60abc 1.73ab 1.73ab 1.86a 1.58abc 1.35bc 1.24c 
Adjusted ADG, lbs. 2 1.59abc 1.75ab 1.71ab 1.85a 1.59abc 1.38bc 1.23c 
A vg. daily feed 

intake, lbs. 24.19 25.36 25.12 25.72 24.17 24.20 24.17 
A vg. daily dry matter 

intake, lbs. 20.47 21.54 21.40 21.93 20.59 20.47 20.66 
Feed/lb. of gain 15.12 14.66 14.52 13.83 15.30 17.93 19.49 

*All substitutions were made for the barley - Bly = rolled barley, MBP = molasses beet pulp, PGS = pigeon grass seed 
'One animal died at 165 days of the experiment 
2Steers adjusted to the same initial weight 
a,b,cAny two means of the same item without superscript differ significantly P<.01 

It was noted early in the feeding period that 
much of the pigeon grass was visible in the feces. 
This was not as expected because the PGS was 
ground fine enough so over 90 per cent of the seeds 
were crushed. The presence of the PGS hulls 
continued to be visible in the feces until the end of 
the trial. 

To see if the digestibility of the ration was 
actually affected, an in vitro dry matter 
digestibility (IVDMD) was performed on the 
rations. As can be seen from Table 5, the rations 
containing the PGS had lower dry matter 
digestibilities. To further investigate a possible 
cause, the tannic acid equivalents of the feeds and 
rations were determined (Tables 1 and 3). Tannic 
acid is known ,to have an effect on digestibility. The 
pigeon grass seed had less tannic equivalent than 
expected, only a little more than barley, The alfalfa 
and prairie hays contributed much more. However, 
the rations containing the PGS were much higher 
than the other rations and the tannic acid levels had 
a significant negative correlation with gains and a 
positive correlation with feed per pound of gain. The 
tannic acid equivalent was not great enough to fully 
explain all the reduction in gain even though its 
effect is primarily on the rumen microorganisms. 

Harrold et al. (1975) found PGS could be used up 
to 40 per cent of the ration for growing-finishing 
swine and have about 90 per cent the value of 
barley. From the data reported here, the value of 
PGS, even at the 20 per cent level of substitution, 
had a much lower value. This is a different response 
than reported by Griswold (1933) with finishing 
lambs. 
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Carcass evaluations (Table 6) bear out the 
results seen in Table 4. Carcass grades on all 
treatments were lower than expected. These cattle 
should probably have been fed longer as indicated 
by grade and yield. The backfat of lots 1, 2 and 4 
was adequate to make the choice grade, but none of 
the lots had enough marbling to make the choice 
grade, and the steers receiving the substitution rate 
of 60 per cent PGS for ba_rley had neither finish nor 
marbling to grade more than standard. The 
condemned (abscessed) livers did not reflect any 
ration effect. 

Summary 
This preliminary report suggests that molasses 

beet pulp can be substituted for barley up to 36 per 
cent of the concentrate portion of a ration with a 
roughage: concentrate ratio of about 50:50 and have 
an energy value of average barley. The molasses 
beet pulp had slightly higher than average crude 
protein content, the barley and alfalfa was also 

Table 5. In vitro dry matter digestibility of the ra
tions (0/0) 

Ration composition 1%)· IVDMD 

Bly 75.78 ± 1.57 
22MBP 76.70 ± 5.22 
28MBP 75.59 ± 1.09 
36MBP 75.44 + 1.85 
20MBP20PGS 72.11 + 5.08 
20MBP40PGS 67.20 ± 3.21 
20MBP60PGS 69.83 ± 12.43 

*All substitutions were made for the barley - Bly = rolled bar
ley, MBP = molasses beet pulp, PGS = pigeon grass seed 



Table 6. Average carcass characteristics as aHected by rations 

Ration Composition. (%1 

81y 22MBP 28MBP 36MBP 20PGS 40PGS 60PGS 

Lots 1 2 3 4 5 6 7 
Carcass weight 

(lbs) 593.25 613.40 620.20 624.20 582.60 564.00 553.20 
Dressing % 57.40 58.83 58.36 57.69 56.98 58.02 57.25 
% Kidney fat 1.92 1.86 1.69 2.14 1.60 1.59 1.47 
Conformation1 11.50 11.60 11.80 11.00 11.40 11.80 10.60 
Marbling score2 3.65 3.80 2.92 3.66 3.94 3.26 2.28 
USDAgrade3 8.25a 7.60abc 6.60c 8.20a 8.20a 6.80bc 5.20d 
Loin eye area, 

(sq. in.) 11.72 12.38 12.76 12.48 11.30 11.30 11.64 
Back fat, in. .448 .37ab .32abc .45a .29abc .26bc .16c 
Condemned livers 0 1 0 1 0 1 1 

·AUthe substitutions were made on the barley - Bly = rolled barley, MBP = molasses beet pulp, PGS =pigeon grass seed 
'12 = choice plus, 11 = choice aug., 10 = choice minus 
24 = small, 3 = slight, 2 = traces 

:J9 =good plus, 8 =good aug., 7 =good minus, 6 = standard plus, 5 = standard aug. 
a,b.cAny two means in the same row without common superscript letter differ significantly P ",.05 

above average in protein content so protein 
supplements were not needed. 

Pigeon grass seed, although high in protein, had 
an energy value for finishing cattle even lower than 
the Morrison's estimate of 58 per cent, making it 
only slightly higher than hay. 

M ore research is needed to ascertain how best to 
use this type of screenings and why swine digest the 
pigeon grass seed better than cattle. 
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From The Director ... from page 2 

soil, moisture, terrain and other conditions crucial 
to successful agriculture. Millions of students at the 
Land Grant Universities have obtained a basic 
foundation for their studies through the research 
conducted at these stations. And that foundation 
has extended throughout all the basic sciences. 

"American agriculture has developed from the 
point where one farmer produces food for himself 
and nine others to where he produces enough for 
himself and more than fifty others. Many agricul
tural scientific discoveries have enabled our farmers 
to achieve this level of production. The creation of 
hybrid corn, the development of a vaccine against 
Newcastle disease of poultry, the control of wheat 

rust and the abolishment of rust epidemics and 
discoveries of how to innoculate worn soils to make 
them more productive are but some of the many 
modern findings that have made agriculture more 
productive. The development of sophisticated farm 
machinery has made it possible for only five percent 
of our workforce to produce the food and fiber we 
need. 

" As the world population and food requirements 
grow literally by the hour, the future task of science 
and education seems almost overwhelming. 
Fortunately, the past achievements of our joint 
Federal-State research system, of which the State 
Experiment Stations are a major part, help us to 
look .forward to tomorrow with hope and 
confidence.' I 
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