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I I EACH year since 1930, and somewhat less extensively be
fore that, about half a million acres have been sown to an
nual forage and pasture crops in Minnesota. This average 
has been highest in and following dry years when many 
failures to obtain satisfactory stands of biennial and per
ennial legumes and grasses occurred. The crops grown have 
been largely Sudan, millet, and sorghum. Some grain has 
been cut for hay each year. More recently soybeans have 
been fairly extensively used as an annual hay crop. 

The increasing acreage of these crops grown during the 
comparatively dry years of the early thirties and the ex
treme drouth in the early spring of 1934 emphasized the 
desirability of determining the comparative yielding ability 
of these short season crops. 

DEMONSTRATIONS ON FARMS 
IN 1934 

To obtain information during the dry 
season of 1934 on the relative forage
yielding ability of these crops over the 
area affected by the drouth, tests were 
made on 56 farms in 27 of the counties 
in the southern two thirds of Minnesota. 

Staff members of the Division of 
Agronomy and Plant Genetics selected 
the crops and the rates and methods 
of seeding to be tested. These are given 
in table 1 with the average retail price 
of seed in 1932-40 and the retail cost 
of the seed per acre. 

Average prices per pound received 
by Minnesota farmers for their farm 
grains over the period 1932-40 are as 
follows: wheat 1.4, oats and rye 0.9, 
and barley 1.0 cents per pound. When 
these grains are cleaned for use as 
seed, 1.5 cents per p0und would prob
ably be a fair price during this period. 
On this basis, the cost of seed per acre 

would be as follows: oats $1.44, rye 
$1.68, oat-barley mixture $2.40, and 
oat-barley-rye mixture $2.46. Hybrid 
seed would materially increase the cost 
per acre for corn. 

The Division of Agronomy and Plant 
Genetics supplied the seed and the 
funds for the tests. Seed of recom
mended varieties of open-pollinated 
corn, small grains, and soybeans were 
planted. Seed of Minnesota Amber 
sorghum and German millet varieties 
were used for these crops. 

County agents arranged for the 
farmer cooperators, usually two per 
county. Each cooperator was asked to 
prepare an area of land one fourth of 
an acre in size for each crop and to 
use definite rates and methods of seed
ing. The land selected was usually part 
of a field that was to be planted to a 
supplementary crop. The seeding was 
started June 20 and finished the latter 
part of the month. Staff members su
pervised the seeding and determination 
of yields. 
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Table 1. Crops Planted, Rates and Methods of Seedinq, and Retail Seed Prices for Farm 

Demonstration Tests. 1934, and Experiment Station Tests, 1934-40 

Avq. Cost 
Width price of 

Crop Seed of per seed 
per drill pound per 
acre row 1932-40 acre 

Pounds Inches Cents Dollars 
Corn ················"''''''''' 80 6 3.3 2.64 

15 42 .50 
Sorghum ............... 30 6 3.8 1.14 

8 42 .30 
Sudan ························ 30 6 5.0 1.50 

8 42 .40 
Millet ········•····•·········· 40 6 3.6 1.44 
Rape ............. "''''''"'''' 7 6 9.4 .66 
Oats ······················-··· 96 6 3.3 3.16 
Rye ............................. 112 6 2.3 2.88 

TESTS AT THE EXPERIMENT 
STATIONS 

Testing of the same crops and rates 
and methods of seeding was also be
gun in 1934 at University Farm, St. 
Paul, and at the West Central Station 
at Morris. The latter is about 50 miles 
farther north than University Farm. 
The plan wa~ extended to include soy
beans drilled in six-inch rows, 90 
pounds per acre, and in 24-inch rows, 
60 pounds per acre. Beginning with 
1935, an early spring seeding of the 
grains and rape was made in addition 
to the one in June. This was done to 
obtain yields of emergency crops that 
can be sown early in spring. 

At the stations all the tests of crops 
and rates and methods of planting 
were made each year on one fairly 
uniform area of land so that all yields 
obtained would be comparable. 

In 1937, testing of millet varieties 
was started at the same stations and 
continued through 1940. Sudan was in
cluded for comparison. The millets and 
Sudan were drilled about the middle 
of June in six-inch rows, the former 
at the rate of 45 and the latter at the 
rate of 30. pounds per acre. The millet 
varieties were not grown on the same 
area of land on which the station tests 
were made; therefore, yields of the mil-

Avq. C<ist 
Width price of 

Mixed crop Seed of per seed 
per drill pound per 

acre row 1932-40 acre 

Pounds Inches Cents Dollars 
Oat- ........................ { 64 6 3.3 5.28 

barley ............ 96 3.3 

Oat- ........................ { 64 6 3.3 5.13 
barley- ......... 72 3;3 
rye ..................... 28 2.3 

Soybean-............ { 90 6 3.5 3.65 
Sudan ............ 10 5.0 

Soybean- ............ {so 6 3.5 2.60 
Sudan ............ 10 5.0 

let varieties are not necessarily com
parable with the others. 

A test of varieties of sorghum as 
emergency crops with a variety of corn 
for comparison was started in 1941. 
In 1943, due to scarcity o.f labor, the 
number of varieties tested was reduced. 
These crops were drilled in 42-inch 
rows the last week in May or the first 
week in June. This is the proper time 
for planting sorghum in the central 
part of the state but two to three weeks 
later than the optimum time for plant
ing corn. The stands were thinned to 
a plant every five to six inches in the 
row. 

All plantings in the tests at the ex
periment stations were made on from 
two to three randomized fortieth-acre 
plots. 

QUALITY OF FEEDS IMPORTANT 
The amount of a forage not eaten 

by livestock varies with the crop and 
stage of maturity when cut. Usually 
only the slender parts of the stems of 
corn and sorghum fodder are readily 
consumed by livestock. The lower parts 
of the stems of soybean hay are not 
usually eaten. Of the fine-stemmed hay 
plants, usually r~egligible portions are 
left uneaten. 

Composition, as well as yield, of the 
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Table 2. Digestible Nutrients and Nutritive 

Ratio for Some Supplementary and 
Emergency Crops• 

Total 
Crop Digestible digestible Nutritive 

protein nutrients ratio 

Pounds per ton 
Corn fodder 70 1,092 1:14.6 

Sorghum fodder ......... 72 1,054 1:13.6 

Sudan hay ..................... 94 1,034 1:10.0 

Millet hay ........................... 96 1,040 1: 9.8 

Oat hay ................................ 90 936 1: 9.3 

Soybean hay ············ 228 1,060 1: 3.5 

* Information taken from Morrison's "Feeds 
and Feeding," twentieth edition, 1938. 

supplementary or emergency crops is 
an important consideration. To aid in 
selecting and evaluating supplemen
tary and emergency crops for planting, 
the digestible nutrients and nutritive 
ratio of a number are given in table 2. 

The composition of fodders and hays 
is considerably influenced by the stage 
of maturity when cut. Stage of ma
turity of the hay analyzed is given 
only for the soybean crop which was 
when the seeds were well formed. 

In pounds of digestible protein per 
ton, corn and sorghum fodder are the 
lowest and Sudan, millet, and oat hay 
somewhat higher. Soybean hay has 
over three times as many pounds of 
digestible protein per ton as corn and 
sorghum fodder and over twice as 
many pounds as Sudan, millet, and oat 
hay. In total digestible nutrients per 
ton the differences are small, except 
for oat hay which is 100 pounds lower 
than the average for the other crops. 

In this bulletin fodder and hay yields 
are given for corn, sorghum, Sudan, 
millet, and oats in the milk to dough 
stage and for soybeans with seed fully 
formed. 

RAINFALL DURING THE GROWING 
SEASONS 1934-43 

The 1934 growing season was one of 
the driest on record for the state. At 
almost every one of the 49 locations 
where rainfall reeords for the south-

ern two thirds of the state were kept, 
rainfall was considerably lower than 
average in April. Seed lay in the 
ground unduly long. Dust storms were 
common and considerable reseeding was 
necessary. In May the rainfall deficiency 
became greater, or about 2 to 3 inches 
lower than average at each station. In 
addition to being dry, May, 1934, was 
the warmest on record. In June, July, 
and August rainfall improved somewhat 
but still deficiencies of 1 to 2 inches 
per month were recorded at 25 of the 
49 stations. In general, the drouth was 
least severe in the southeastern and 
southwestern parts of the state, and in 
these areas the highest yields were ob
tained. The drouth was most severe 
in the west central part of the state, 
and the lowest yields were obtained 
there. 

Most of the rains, particularly early 
in the growing season, were local, and 
the forage yields obtained from the 
demonstration farms were often quite 
different from what the records at the 
nearest rainfall recording station in
dicated. 

At University Farm and the West 
Central Station, where the rainfall was 
recorded fairly near to where the crops 
were grown, the records are useful in 
interpreting the results. These records 
for April to August, 1934-43, inclusive, 
are given in table 3. 

In 1934 and 1936 rainfall for April 
to August was extremely low at both 
University Farm and the West Central 
Station and temperatures were high. 
In sharp contrast, rainfall at University 
Farm in 1935 was about average and 
that at Morris was considerably above 
average. In 1937, rainfall during July 
at University Farm was less than half 
an inch compared with a long-time 
average of 3.73 inches. Rainfall during 
each month of the growing season for 
late-planted crops was high enough 
during the period 1938-43 for satisfac
tory growth. 

The wide variations in rainfall and 
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Table 3. Monthly and Seasonal Rainfall at St. Paul and Morris. April to August. 1934-43 

Total precipitation 
Location Year April May June July August 

April-August Annual 

Inches 
University Farm ..................•................. 1934 1.57 0.21 2.30 1.40 1.61 7.09 22.73 
Morris ···········-············· .. ·························•············ L!O LIS 3.66 0.99 2.01 8.94 23.57 

University Farm .................................... 1935 2.32 3.81 4.82 2.59 3.02 16.56 27.50 
Morris ··········································•······················· 3.16 2.22 4.43 6.52 6.58 22.91 27.68 

University Farm .................................... 1936 1.48 2.25 2.29 0.11 3.48 9.61 18.47 
Morris .................................................................. 1.74 1.54 1.85 0.34 2.66 8.13 17.41 

University Farm ···································· 1937 2.62 5.42 3.11 0.48 4.10 15.73 22.59 
Morris ·········••·•····················································· 4.59 2.69 4.45 4.34 2.48 18.55 26.54 

University Farm ···································· 1938 3.98 8.33 4.49 2.64 3.96 23.40 33.45 
Morris .................................................................. 1.31 5.84 3.62 2.80 1.38 14.95 23.06 

University Farm .................................... 1939 2.27 3.83 5.79 4.15 3.09 19.13 28.59 
Morris .................................................................. 0.83 1.22 6.31 5.58 1.67 15.61 21.70 

University Farm .................................... 1940 1.32 2.06 7.53 3.56 3.73 18.20 27.87 
Morris .................................................................. 1.53 1.76 1.64 1.82 5.86 12.61 23.72 

University Farm .................................... 1941 2.03 4.10 2.88 2.41 3.62 15.04 28.98 
Morris .................................................................. 4.59 1.92 4.35 1.85 4.20 16.91 25.61 

University Farm .................................... 1942 2.75 11.29 3.46 5.43 3.01 25.94 38.71 
Morris .................................................................. 1.91 8.89 2.79 2.06 4.85 20.50 30.50 

University Farm .................................... 1943 1.31 4.19 4.85 3.56 3.09 20.34 25.85 
Morris .................................................................. 0.76 4.04 6.76 2.28 4.14 16.12 25.95 
University_ Farm long-time 

average ............................................................................ 2.23 3.67 

Morris average ...................................... 1.95 3.11 

temperature during the growing sea
son for late-planted crops over the 
period 1934-43 were favorable for ob
taining valuable information regarding 
these crops. 

RESULTS FROM THE FARM 
DEMONSTRATIONS IN 1934 

As the results from these tests have 
been published in full previously/ only 
summaries have been included here in 
order to tie them in with the results 
obtained at the experiment stations 
during 1934-40. 

Within each group of crops the yields 
were classified as high, medium, and 
low and then averaged. This makes it 
possible to compare yields obtained 
from the different crops under favor
able, fair,· and poor growing conditions. 

1 Crim. R. F .. and Hayes, H. K. Emergency 
Forage Crop Trials. Minnesota Seed Grower 
8(2):1-2. 1935. 

4.22 3.73 3.12 16.97 27.66 
4.04 3.56 3.01 15.67 23.94 

Yields of Com, Sorghum, and Sudan 

The yielding ability of corn, sor
ghum, and Sudan drilled in 42-inch 
rows and sorghum and Sudan drilled 
in six-inch rows was compared in tests 
on 20 farms. The average results are 
given in table 4. 

Corn in six-inch rows was not in
cluded in these tests. Sorghum in six
inch rows, 30 pounds seed per acre, 
produced the highest yields under both 
favorable and unfavorable growing 
conditions. The average height was 
only 39 inches, compared to 50 inches 
where the sorghum was planted in 42-
inch rows. The sorghum planted in 
this way did not lodge even under the 
favorable conditions prevailing in 1934. 
Sorghum of this height was readily cut 
with the grain binder, cutting less than 
a full swath. In years of average rain
fall, the tall-growing sweet sorghums 
grown on fields of above average pro
ductivity may lodge considerably. The 
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Table 4. Forage Yields from Com, Sorghum, and Sudan Grown on 20 Farms, 1934 
(15 Per Cent Moisture Basis) 

Corn in Sorghum in Sorghum in Sudan in Sudan in 
42-inch 42-inch 6-inch 6-inch 42-inch 

Yield Number rows, rows, rows, rows, rows .. 
levels of 10 lbs. Bibs. 30 lbs. 30 lbs. 10 lbs. 

tests seed per seed per seed per seed per seed per 
acre acre acre acre acre 

Tons per acre 
High 3 2.8 2.8 3.9 1.9 2.6 

Medium 9 1.5 1.6 2.2 1.1 1.8 

Low 8 0.7 1.0 1.2 0.7 0.9 

Average ....... 20 1.4 1.5 2.0 1.1 1.6 

Table 5. Forage Yields from Com, Soybeans Alone, and Soybeans and Sudan Grown on 
10 Farms, 1934 (15 Per Cent Moisture Basis) 

Corn in 42Minch rows Soybeans 
Yield Number 
levels of In 24-inch ln 24-inch In 6-inch 

tests 10 lbs. 15 lbs. rows, • 50 lbs. rows,t 50 lbs. rows, 60 lbs. 
per acre per acre seed per acre seed per acre seed per acre 

Tons per acre 

High 2.7 3.4 1.7 2.0 2.1 

Medium 4 1.4 1.7 0.9 0.8 0.9 

Low 3 0.6 0.6 0.4 0.4 

Average 10 1.6 1.9 1.0 1.0 

* Ten pounds Sudan per acre mixed with the soybeans before planting. 
t T9 n pounds Sudan per acre sown broadcast just before the first cultivation of the soybeans. 

corn, sorghum, and Sudan drilled in 
42-inch rows produced similar yields 
at all three production levels. Sudan 
in six-inch rows, 30 pounds seed per 
acre, was lowest in yield in this group 
of crops at all three production levels. 

Yields of Corn and Soybeans 

The yields of corn, soybeans alone, 
and soybeans and Sudan grown on 10 
farms are given in table 5. Corn in six
inch rows, 80 pounds seed per acre, was 
not included in these tests. The corn 
yielded higher than the soybeans at all 
three production levels. However, since 
soybeans produce higher protein forage 
than corn, this would, under some cir
cumstances, offset considerable differ
ence in yield of forage per acre. The 
yields of the soybeans and soybean
Sudan mixtures planted in the differ
ent ways were J,ot far different. 

Yields of Corn in Cultivated Rows 
and Drilled Solid 

Yields of corn drilled solid, 80 pounds 
seed per acre, and corn in 42-inch 
rows, 12 pounds seed per acre, were 
determined on one farm in each of 
five counties (see table 6). 

In Steele and Watonwan counties, 
where yields were high, the .corn 
drilled solid produced much higher 
yields than the corn grown in 42-inch 
rows. In Winona and Lyon counties, 
where comparatively low yields we1:e 
obtained, the differences were not great. 

Yields of Sudan, Millet, Soybeans, 
and Oats 

Comparisons of the yielding ability 
of these four crops drilled solid were 
carried out on eight farms. Results are 
given in table 7. On the three farms 
where the yields of Sudan and millet 
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Table 6. Fodder Yields from Corn Grown on 

One Farm in Each of Five Counties, 1934 

(IS Per Cent Moisture Basis) 

County 

Corn in 
6-inch 
rows, 
80 lbs. 
seed 

per acre 

Steele ............................... 4.4 
Watonwan ................... 2.9 
Renville ............................ 2.2 
Winona .............................. 1.2 
Lyon ................................... 0.8 
Average ............... 2.3 

Corn in 
42-inch 
rows, Dif-
12 lbs. fer-
seed ences 

per acre 

Tons per acre 
1.8 2.6 
0.8 2.1 
1.2 1.0 
0.7 0.5 
0.7 0.1 
1.0 1.3 

were high, these two crops yielded 
about the same, but much higher than 
soybeans or oats. -On the three farms 
where yields were only medium, millet 
and Sudan still produced somewhat 
higher yields than soybeans and oats. 
On the two farms where yields of 
Sudan and millet were low, millet con
tinued to average the highest in yield 
followed closely by the soybeans. 

Yields of Sudan, Rape, Rye, and 
Grain Mixtures 

This group of crops was grown on 
nine farms. The results obtained are 
given in table 8. On the four farms 
where the level of production was 
relatively high, Sudan was outstand
ing in yield. Rape, a crop which can 
be used to advantage only for grazing 
off, was next to Sudan in yield. The 
two grain mixtures produced similar 
yields. On the farms where the Sudan 
yields were medium or low, the growth 
made by the grains was so unsatisfac
tory that exact yields were not de
termined. 

RESULTS FROM THE EXPERIMENT 
STATION TESTS. 1934-43 

For convenience, the results from 
the tests started in 1934 obtained at 
each of the two experiment stations 
have been assembled in separate tables. 
All of these yields at each station are 

Table 7. Hay Yields from Sudan, Millet, Soybeans, and Oats Grown on Eight Farms, 1934 

{IS Per Cent Moisture Basis) 

Yield 
levels 

High 
Medium 
Low 
Average 

Number 
of 

tests 

2 

Sudan in 
6-inch 
rows, 
30 lbs. 

seed per 
acre 

2.5 
1.4 
0.9 
1.7 

Millet in 
6-irich 
rows, 
40 lbs. 

seed per 
acre 

Tons per acre 
2.4 
1.9 
1.4 
2.0 

Soybeans in Oats in 
6-inch 6-inch 
rows, rows, 
60 lbs. 96lbs. 

seed per seed per 
acre acre 

1.0 1.0 
1.2 1.0 
1.2 0.6 
1.1 0.9 

Table 8. Hay Yields from Sudan, Rape, Rye, and Grain Mixtures Grown on Nine Farms, 1934 

{15 Per Cent Moisture Basis) 

Oats 
Oats 64lbs., 

Sudan in Rape 64lbs., barley Rye in 
Number 6-inch broadcast, barley 72lbs., 6-inch 

Yield of rows4 7lbs. 96lbs., rye rows, 
levels tests 30 lbs. seed per p-er acre 28lbs., 112 lbs. 

seed per acre in 6-inch per acre seed 
acre rows in 6-inch per acre 

rows 

Tons per acre 
High 4 2.5 1.5 0.8 0.9 0.6 
Medium ............................. 3 1.5 1.0 
Low 2 1.1 
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comparable. All seedings at University 
Farm and at Morris were drilled at the 
rate per acre and row widths given in 
the tables. 

Yields of Com, Sorghum, Sudan, 
Soybeans, and Millet 

The results from these crops planted 
at University Farm, St. Paul, are given 
in table 9. 

Sudan, sorghum, and com in six
inch rows produced significantly higher 
yields in both the dry years and the 
years with average or above rainfall 
than the same crops in 42-inch rows at 
lower rates of seeding. Sudan sown 
alone or with soybeans in six-inch rows 
produced exceptionally high yields in 
1934, continued to yield high in 1936 
and 1937, and averaged higher for the 
three dry years than any of the other 
crops except sorghum in six-inch rows. 
During the years with average or above 
rainfall, Sudan alone or with soybeans 
in six-inch rows did not average as 
high in yield as sorghum and com 
drilled in the same manner. For the 

dry years Sudan and sorghum ip.. 42-
inch rows averaged higher in yield 
than corn drilled in the same manner. 
For the years with average or above 
rainfall, sorghum in 42-inch rows was 
the only crop that exceeded com 
drilled in the same manner. For the 
dry period, soybeans and millet aver
aged as high in yields as the com in 
42-inch rows. When rainfall was abun
dant both soybeans and millet in six
inch rows yielded as high as com in 
42-inch rows. Soybeans in 24-inch rows 
averaged the lowest in yield for this 
period. 

For the seven-year period com and 
sorghum in six-inch rows gave simi
lar yields which were significantly 
higher than those of the other crops. 
Sudan alone and in combination with 
soybeans in six-inch rows and sorghum 
in 42-inch rows averaged higher in 
yield for the seven-year period than 
com in 42-inch rows, soybeans in six
or 24-inch rows, and millet. 

During the dry years corn in six
inch rows averaged only 25 inches 
in height compared with 43 inches for 

Table 9. Forage Yields from Corn, Sorghum, Sudan. Sudan-Soybean Mixture, Soybeans, and 

Millet Sown in June at University Farm, for Drouth Seasons and Seasons 

Crop Row 
width 

Inches 
Corn ........................ 42 
Com .................................. 42 
Com .... 42 
Corn 6 
Sorghum 42 
Sorghum .......... 6 
Sudan ...... 42 
Sudan 6 
Sudan-soybec,ns 6 
Soybeans ............ 24 
Soybeans 6 
Millet 

Significant difference 
at 5 per cent point... .. 

• Two~year average. 
t Four-year average. 

of Average or Above Rainfall. 1934-40 

(15 Per Cent Moisture Basis) 

Seasons of low Seasons of average or 
Seed rainfall. April-August above rainfall, April-August Avg. 
per 1934-
acre 1934 1936 1937 Avg. 1935 1938 1939 1940 Avg. 40 

Pounds Tons per acre 
10 1.4 1.5 1.5 1.5 2.7 2.5 2.2 3.4 2.7 2.2 
12 1.4 1.6 1.3 1.4 2.7 2.6 2.2 3.6 2.8 2.1 
15 1.3 1.6 1.5 1.5 3.0 3.6 2.5 3.7 3.2 2.5 
80 2.0 3.5 2.6 2.7 4.6 5.8 4.6 6.5 5.4 4.2 

8 2.1 3.2 1.9 2.4 3.9 4.1 2.9 5.1 4.0 3.3 
30 2.2 5.1 2.7 3.3 5.4 4.8 3.9 6.3 5.1 4.3 
8 1.9 3.0 1.6 2.2 3.1 3.1 2.8 2.9 3.0 2.6 

30 3.5 3.5 2.5 3.2 3.8 4.1 3.8 4.2 4.0 3.6 
10-60 3.7 3.0 3.0 3.6 3.6 4.0 3.7 4.0 3.8 3.4 

60 1.7 1.9 1.3 1.6 2.2 1.8 1.7 1.8 1.9 1.8 
90 2.0 1.6 1.s• 2.4 3.5 3.o· 2.4t 
40 1.5 3.0 1.0 1.8 3.4 3.1 3.1 4.8 3.6 2.8 

.8 1.0 .7 .5 1.2 1.2 1.1 1.4 .6 .4 
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that in 42-inch rows. During the years 
of average or higher rainfall the corn 
in six-inch rows averaged 77 inches 
compared with 83 inches for that in 
42-inch rows. For the sorghum the 
heights for the two dry years, 1934 and 
1936, were 51 and 67 and for the others 
86 and 93 inches. During the years of 
average or above rainfall both corn 
and sorghum in six-inch rows lodged 
considerably. 

Harvest of these crops was com
pleted between August 15 and 20 in 
the dry years and during the first 10 
days of September during the years 
of average or higher rainfall. 

The results obtained at the West 
Central Station are given in table 10. 

For the two seasons with low rain
fall, 1934 and 1936, and the four seasons 
with average or above rainfall, 1937-40, 
and for the six-year period, each crop 
drilled in six-inch rows averaged higher 
in yield than the same crop drilled in 
wider rows at lower seeding rates. 

For the two dry seasons corn in six
inch rows averaged slightly higher in 
yield than sorghum, Sudan, and the 
Sudan-soybean mixture drilled in the 
same manner. Also, Sudan in 42-inch 

rows averaged lower in yield than the 
corn drilled in the same width of row 
at the 10- and 12-pound seeding rates. 

For the four years with average or 
above rainfall and for the entire six
year period, the average yields of the 
corn, sorghum, and Sudan in 42-inch 
rows, and of the soybeans and the 
millet in six-inch rows were similar. 
Soybeans in 24-inch rows were signifi
cantly lower in yield than the others 
during the period of average or above 
rainfall, but for the entire period they 
were not significantly lower than Sudan 
in 42-inch rows. 

The corn in six-inch rows compared 
to that in 42-inch rows averaged 23 
and 41 inches in height for the two 
dry years and 80 and 86 inches for the 
years with average or above rainfall. 
For the dry years sorghum in six-inch 
rows averaged 52 inches compared 
with 65 for that drilled in 42-inch rows. 
For the years with average or above 
rainfall the sorghum heights were 88 
and 94 inches. 

In the dry years the crops were har· 
vested the third week in August and 
for the other years during the second 
week in September. 

Table 10. Forage Yields from Com, Sorghum, Sudan, Sudan-Soybean Mixture, Soybeans, and 
Millet Sown in June at West Central Station, for Drouth Seasons and 

Seasons of Average or Above Rainfall, 1934-40 
(IS Per Cent Moisture Basis) 

Seasons of 
Seed low rainfalL Seasons of average or Avg. 

Crop Row per April-August above rainfall, April-August 1934-
width acre 40 

1934 1936 Avg. 1937 1938 1939 1940 Avg. 

Inches Pounds Tons per acre 
Com . 42 10 l.l 11 l.l 4.4 3.3 2.3 2.9 3.2 2.5 
Com . 42 12 0.7 1.3 1.0 4.3 4.1 2.5 2.0 3.2 2.2 
Corn ...... ·······································. 42 15 0.6 1.2 0.9 4.7 4.0 2.4 2.9 3.5 2.6 
Com 6 80 1.0 1.8 1.4 3.9 6.5 4.5 5.6 5.1 3.9 
Sorghum ····································· 42 0.9 1.1 1.0 3.6 3.5 2.9 2.1 3.0 2.4 
Sorghum 6 30 0.8 1.6 1.2 3.8 6.3 4.5 6.4 5.2 3.9 
Sudan ············ 42 8 0.6 0.9 0.8 3.9 3.4 2.0 2.0 2.8 2.1 
Sudan 6 30 l.l 1.0 l.l 3.7 5.6 4.6 5.4 4.8 3.6 
Sudan-soybeans 6 10-60 1.0 1.5 1.3 3.2 4.1 4.4 4.2 4.0 3.1 
Soybeans ··················· 24 60 0.6 1.0 0.8 3.0 2.7 1.7 1.4 2.2 1.7 
Soybeans 6 90 0.7 1.5 l.l 3.4 2.9 2.0 3.2 2.9 2.3 
Millet ................................ 6 40 1.2 0.6 0.9 2.9 3.0 3.1 3.4 3.1 2.4 

Significant difference at 5 per cent point 0.3 0.3 0.2 1.2 1.6 1.0 1.2 0.6 0.4 
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Table 11. Forage Yields from June- and Early-sown Small Grain Crops and Rape, for Dry 

Seasons and for Seasons with Average or Above Rainfall, University Farm, 1934-40 
(15 Per Cent Moisture Basis) 

Crop and seeding rates in 
pounds per acre 

Seasons with below 
average rainfall 

Seasons with average or 
above rainfall Avg. 

all 
1934 1936 1937 Avg. 1935 1938 1939 1940 Avg. 

Tons per acre 
Average seeding date June 15 

Oats 96 0.5 0.4 0.8 0.6 0.5 0.7 2.6 
2.7 
2.6 
1.8 
1.8 

1.8 
2.0 
1.9 
1.2 
2.1 

1.4 
1.6 
1.5 
0,9 
1.5 

1.0 
1.1 
1.1 
0.7 
1.2 

Oats 64, barley 72 0.5 0.3 0.7 0.5 0.7 0.9 
Oats 32, barley 72, rye 28 .... 
Winter rye 112 
Dwarf Essex rape 7 

0.5 
0.6 
0.9 

Average 0.6 

Significant difference at 5 per cent 
point 0.2 

0.5 
0.5 
0.6 

0.5 

0.2 

0.8 
0.3 
0.7 

0.7 

0.2 

0.6 
0.5 
0.7 

0.6 

0.1 

0.6 
0.2 
1.3 

0.7 

0.4 

0.8 
0.5 
0.9 

0.8 

0.2 

2.3 

0.8 

1.8 1.4 1.0 

0.7 0.3 0.3 

Sown early in spring 
Oats 96 1.3 2.1 1.7 1.6 

1.7 
1.6 
0.2 
1.3 

2.6 
3.6 
3.0 
1.8 
2.2 

3.4 
3.5 
3.9 
1.9 
3.0 

2.1 
2.7 
2.8 
1.2 
2.5 

2.4 
2.9 
2.8 
1.3 
2.2 

2.2 
2.2 
2.1 
1.1 
1.7 

Oats 64, barley 72 
Oats 64, barley 72, rye 28 
Winter rye 112 . 
Dwarf Essex rape 7 

Average 

Significant difference at 5 per cent 
point ......................... . 

1.4 
1.2 
0.7 
1.0 

1.1 

0.4 

Yields of Small Grain Crops and 
Rape 

Forage yields from the small grain 
crops and rape sown early in spring 
and June 15 as emergency hay or pas
ture crops have been summarized in 
table 11. The early-sown grains were 
harvested for hay during the third 
week in July and the late-sown a 
month later. 

Yields from the June-sown grains 
and rape for the dry growing seasons 
of 1934, 1936, and 1937 were all very 
low, with rape tending to yield slightly 
higher than the others. For the years 
with average or above rainfall, winter 
rye produced the lowest yield. The 
winter rye averaged only 10 inches in 
height compared with 23 inches for the 
other grains and rape. Protein deter
minations were made of the crops har
vested in 1938. The rye crop contained 
21.2 per cent protein, the rape, 21.4, 
and the oats and oat mixtures aver-

2.4 
2.2 
1.6 
1.9 

2.0 

0.5 

1.9 
1.7 
1.2 
1.5 

1.6 

0.3 

1.3 2.6 

0.5 0.8 

3.2 2.3 2.3 1.9 

0.9 0.7 0.4 0.4 

aged 14.8 per cent. The crop from the 
oat-barley-rye mixture averaged 15.4 
per cent protein as compared to 15.3 
per cent protein for the oats alone. 

Yields from the early-sown grain 
crops and rape were much higher than 
from the late seedings, both for the 
seasons with below average rainfall 
and those with average or above rain
fall. Rye and rape averaged lower in 
yield than the oats and oat mixturf'S 
during the seasons with lower than 
average rainfall, and rye averaged low
est in yield during the seasons with 
average or above rainfall. During the 
seasons with average or above rainfall 
rape produced yields which averaged 
as high as those for oats sown alone. 
Rape is essentially a pasture crop. 
When rainfall was average or above, 
the oat-barley and the oat-barley-rye 
mixtures averaged slightly higher in 
yield than the oats alone. 

The yields of forage from the small 
grain crops and rape sown early and 
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June 15 as emergency hay or pasture 
crops at the West Central Station have 
been summarized in table 12. 

Yields from the June-sown grains 
and rape for 1934 and 1936, seasons 
with less than average rainfall, aver
aged very low, with winter rye lower 
than the others. 

For the seasons with average or 
above rainfall, fair yields were ob
tained in 1935, 1937, and 1938 and ex
cellent yields in 1939 and 1940 for each 
of the crops except rye. Average yields 
for the oat-barley-rye mixtures for the 
five growing seasons with average or 
above rainfall were higher than from 
the oats alone and slightly higher than 
the yields from the oat-barley mixture. 

Yields from the early seedings of 
small grains and rape were obtained 
for only one dry year, 1936. That year 
oats alone and in mixtures with barley 
and rye gave similar yields but higher 
than from the same crops sown in June. 

Yields of early-planted crops for the 
seasons with average or above rainfall 
were relatively high, particularly for 
the oats sown alone and in mixtures 
with barley and rye. With the excep
tion of 1940, rape yielded somewhat 
lower each year than the oats sown 
alone or in mixtures and averaged sig
nificantly lower than oats and oat mix
tures for the five-year period. Rye 
sown alone was lowest in yield. 

Average Yields of Forage, Total 
Digestible Nutrients, and 

Digestible Protein 

Table 13 summarizes the average 
yields of forage in tons per acre from 
June-planted corn, sorghum, Sudan, 
Sudan-soybean mixture, soybeans, mil
let, oat-barley-rye mixture, and oats 
alone, and of grains sown in early 
spring, 1934-40, as given in tables 4 to 
12 inclusiv.e. The yields are arranged 
from high to low for the seasons with 
below average rainfall. 

As an average for the tests at all 

locations the sorghum, corn, Sudan, 
and Sudan-soybean mixture in six· 
inch rows yielded highest both for the 
seasons with below average rainfall 
and for those with average or above 
rainfall. During the dry seasons there 
were some variations in the yields of 
these crops in the different tests. In 
the farm demonstration tests in 1934, 
Sudan and the Sudan-soybean mix
ture gave lower yields in comparison 
with sorghum and corn than they did 
in the averages for the station tests. 
In the farm demonstration tests and 
tests at Morris, corn led in yield in the 
dry seasons, while at University Farm 
corn was lowest in yield of the four. 
For the seasons of average or above 
rainfall the sorghum and corn in six
inch rows gave yields higher than the 
Sudan and the Sudan-soybean mixture 
drilled in the same manner. 

The crops produced in the dry sea
sons by the sorghum and corn drilled 
in six-inch rows could be harvested 
with the grain binder; but in the sea
sons with average or above rainfall, 
the crops grew too tall for harvesting 
that way. Considerable lodging made 
the harvesting of these crops still more 
difficult. Until satisfactory ways of 
harvesting tall sorghum and corn crops 
drilled in six-inch rows can be devised, 
use of Sudan or Sudan-soybean mix
ture planted in the same manner is 
advisable even though lower yields 
will be obtained. 

Soybeans in 24-inch rows averaged 
somewhat lower than the other crops 
except oats and the grain mixture in 
~he dry seasons and significantly lower 
in the seasons with average or above 
rainfall. June-sown oats and the mix
ture with barley and rye gave the low
est average yields in each of the tests 
both in the dry seasons and seasons 
with average or above rainfall. Sown 
early in spring, the oat-barley-rye mix
ture produced yields in the dry sea
sons which averaged 1.5 tons per acre 
or slightly higher than the yields from 
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Table 12. Forage Yields from June- and Early-Sown Small Grain Crops and Rape, for Dry 
Seasons and for Seasons with Average or Above Rainfall, West Central Station, 1934-40 

Crops and seeding rates in 
pounds per acre 

(15 Per Cent Moisture Basis) 

Seasons with below 
average rainfall 

Seasons with average or 
above rainfall 

1934 1936 Avg. 1935 1937 1938 1939 1940 Avg. 

Oats 96 
Oats 64, barley 72 
Oats 64, barley 72, rye 28 
Winter rye 112 
Dwarf Essex rape 7 

Tons per acre 
Average seeding date June IS 

0.6 0.5 0.6 1.4 1.6 1.5 
0.4 0.5 0.5 1.7 1.8 1.5 
0.5 

0.7 

0.4 
0.3 

0.5 
0.3 
0.7 

1.7 
0.7 
1.5 

1.8 2.0 

1.7 1.8 

Average 0.7 0.4 0.6 1.4 1.7 1.7 

Significant difference at 5 per cent 
point 0.3 0.2 0.2 0.5 

Sown early in spring 
Oats 96 
Oats 64, barley 72 
Oats 64, barley 72, rye 28 
Winter rye 112 
Dwarf Essex rape 7 

Average 

Significant difference at 5 per cent 
point 

1.1 1.1 3.0 
1.2 1.2 3.9 
1.2 
0.4 
0.5 

0.9 

0.6 

1.2 
0.4 
0.5 

0.9 

0.6 

3.5 
1.2 
2.0 

2.7 

1.3 

0.6 

3.2 
3.4 
3.5 
1.5 
2.1 

2.7 

0.9 

0.6 

3.1 
3.3 
3.7 
1.2 
2.8 

2.8 

0.7 

3.0 
2.5 
2.8 

2.6 

2.7 

1.1 

3.5 
3.3 
3.7 
1.6 
1.8 

2.8 

l.l 

2.1 
2.4 
2.5 
0.6 
2.8 

2.1 

0.9 

3.0 
2.8 
3.2 
1.0 
3.7 

2.7 

0.7 

1.9 
2.0 
2.2 
0.7 
1.9 

1.7 

0.4 

3.2 
3.3 
3.5 
1.3 
2.5 

2.8 

0.4 

Table 13. Summary of Average Yields of Forage in Tests on Farms in 1934 and Tests at 
University Farm and West Central Station, 1934-40 (Tables 4-12) 

(15 Per Cent Moisture Basis) 

Avg. 
all 

1.5 
1.5 
1.7 
0.5 
1.7 

1.4 

0.2 

2.8 
3.0 
3.1 
1.2 
2.2 

2.5 

0.3 

Seasons with below average 
rainfall 

Seasons with average or 
above rainfall · 

Crop 

Sorghum 
Corn 
Sudan 
Sudan-soybeans 
Sorghum 

Seed Farm U. Farm Morris 
Row per demon- 1934, 1934, 

width acre stra- 1936, 1935, 
lion 1937 1936 

Inches Pounds 

6 
6 
6 
6 

........................ 42 

Crops planted June 15 

30 2.0 3.3 1.2 
80 2.3 2.7 1.4 
30 1.7 

10-60 1.2 
8 1.5 

Sudan .................................................. 42 8 1.7 

3.2 
3.2 
2.4 
2.2 
1.8 
1.5 
1.5 
1.8 
1.6 
0.6 
0.6 

1.1 
1.3 
1.0 
0.8 
0.9 
0.9 
1.1 
1.1 
0.8 
0.5 
0.6 

Millet 
Corn 
Corn 
Soybeans 
Soybeans 
Oats-barley-rye 
Oats 

Oats-barley-rye 
Oats 

6 
42 

................. 42 
6 

24 
6 
6 

40 2.0 
15 1.9 
10 1.5 
90 1.4 
60 1.2 

64-72-28 0.9 
96 0.9 

Crops planted in early spring 

6 64-72-28 
6 96 

1.7 
1.7 

1.2 
1.1 

U. Farm 
1935, Morris 

Avg. 1938- 1937- Avg. 
1940 1940 

Tons per acre 

2.4 
2.2 
2.2 
2.2 
1.8 
1.6 
1.6 
1.4 
1.4 
1.4 
1.3 
0.6 
0.6 

1.5 
1.5 

5.1 
5.4 
4.0 
3.8 
4..0 
3.0 
3.6 
3.2 
2.7 
3.0 
1.9 
1.5 
1.4 

2.8 
2.4 

5.2 
5.1 
4.8 
4.0 
3.0 
2.8 
3.1 
3.5 
3.2 
2.9 
2.2 
2.2 
2.1 

3.5 
3.2 

5.2 
5.3 
4.4 
3.9 
3.5 
2.9 
3.4 
3.4 
3.0 
2.9 
2.0 
1.9 
1.7 

3.2 
2.8 

Avg. 
all 

4.0 
3.9 
3.5 
3.2 
2.8 
2.4 
2.6 
2.5 
2.3 
2.0 
1.7 
1.4 
1.2 

2.3 
2.2 
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corn drilled in 42-inch rows. For the 
seasons with average or above rainfall, 
the yields from the early-sown grains 
averaged slightly lower than for the 
corn drilled in 42-inch rows. 

Table 14 summarized the average 
yields of total digestible nutrients in 
pounds per acre from June-planted 
crops. The yields are arranged in order 
from highest to lowest for the dry sea
sons. Average yields of protein in 
pounds per acre for all seasons are 
given also. 

In average yields of total digestible 
nutrients in pounds per acre from the 
six tests for the seasons with rainfall 
below average, the crops rank in the 
same order as they did in average 
yields of forage in tons per acre for 
the same seasons. For the eight tests 
during the seasons with average or 
above rainfall, corn drilled in six-inch 
rows averaged somewhat higher in 
yield of total digestible nutrients than 
sorghum. and Sudan alone averaged 
higher than the Sudan-soybean mix
ture planted in the same manner. Corn 

in 42-inch rows, 15 pounds seed per 
acre, averaged about the same in yield 
of total digestible nutrients as sorghum 
planted in 42-inch rows. Also corn in 
42-inch rows, 10 pounds seed per acre, 
averaged 277 pounds of total digestible 
nutrients higher than Sudan planted in 
42-inch rows. For the seasons with 
average or above rainfall, the oat
barley-rye mixture when sown early 
and Sudan drilled in 42-inch rows pro
duced total digestible nutrients at simi
lar rates. 

In average yields of digestible pro
tein per acre both for the seasons with 
below average rainfall and for those 
with average or above rainfall, the 
soybeans in six-inch rows led, with the 
soybeans in 24-inch rows and the 
Sudan-soybean mixture not far behind. 
Of the nonleguminous crops, Sudan in 
six-inch rows produced the highest 
yields in pounds per acre of total di
gestible nutrients. The grains planted 
early did not average as high in yield 
of total digestible nutrients as millet 
planted in June. 

Table 14. Summary of Average Yields of Total Digestible Nutrients and Digestible Protein from 

Crops Tested on Farms, 1934, and at University Farm and West Central Station, 1934-40 

T.D.N. Digestible protein 

Crop Seed 6 tests 8 tests 6 tests 8 tests 
Row per rainfall rainfall rainfall rainfall 

width acre below average below average 
average or above average or above 

Inches Pounds Pounds per acre 

Crops planted June 15 

Sorghum 6 30 2,530 5.481 173 374 
Corn 80 2.402 5,788 154 371 
Sudan-soybeans 6 10-60 2,296 4,066 314 53! 
Sudan 6 30 2.275 4,550 207 414 
Sorghum ... ······ ...................... 42 1.897 3.689 !30 252 
Millet 6 40 1.664 3,536 154 326 
Sudan ········· 42 1,654 2,999 150 273 
Corn ········· 42 15 1.529 3,713 98 238 
Corn . ··········· 42 10 1.529 3,276 98 210 
Soybeans 6 90 1.484 3.074 319 661 
Soybeans ................................................. 24 60 1,378 2.120 296 479 
Oats-barley-rye 6 562 1.778 54 171 
Oats 6 96 562 1,591 54 153 

Crops planted in ecrrly spring 

Oats-barley-rye 64-72-28 1.404 2,995 135 288 
Oats 6 96 1.404 2.621 135 252 
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Yields of the Millet 
Varieties 

Five foxtail and four 
proso millets were tested 
along with the Japanese 
variety. Yields of two addi
tional proso varieties, Early 
Fortune and White Ural, in
cluded in the tests were not 
reported as many of the 
plants were not true to 
name. Sudan was included 
for comparison. The panicles 
and seed heads of the fox
tail varieties are compact 
and bristly, resembling the 
tail of a fox in shape (see 
figure 1). Of the foxtail mil
lets, the German, Empire, 
and Golden have large 
panicles, compared with the 
relatively small compact 
ones of Red Siberian and 
Hungarian. The seeds of 
the fox tail millets are some
what smaller than those of 
the proso varieties. Seeds of 
German and Empire are 
light yellow in color; those 

FIG. 1. Millet varieties. Left to right: Yellow Manitoba, 
Red Turghai, German, Hungarian, Japanese 

of Red Siberian, orange red; and those 
of Hungarian, two colors-about 50 
per cent light yellow and 50 per 
cent dark brown. German and Empire 
grow somewhat taller and mature 
somewhat later than Red Siberian and 
Hungarian. The foxtail millets are 
more leafy than those of the proso 
group. 

The proso millets have spreading 
panicles which vary considerably in 
shape for the different varieties (see 
figure 1) . The panicles of Red Turghai 
are upright and moderately spreading, 
while those of Crown are upright and 
exceptionally wide spreading. Yellow 
Manitoba and Black Voronezh have 
long panicles, the branches of which 
droop to one side. Many of the hulls 
of proso seeds are usually removed in 
threshing unless care is used in adjust-

ing the thresher. Unhulled seeds of 
Red Turghai are orange red ; those of 
Yellow Manitoba, light yellow; Crown, 
gray; and Black Voronezh , dark brown. 
The hulls of the proso seeds are more 
shiny than those of the foxtail group. 

Japanese millet is coarse growing 
and late maturing. It is particularly 
well adapted for growing on rich land 
where other millets usually lodge. The 
panicles are upright and moderately 
spreading. The seeds are similar in size 
to those of the foxtail group but m ore 
angular. The seeds are gray. 

Seed of all the varieties except Em
pire and Crown was obtained through 
commercial channels. Empire and 
Crown were originated at the Central 
Experimental Farms, Ottawa, Canada, 
and seed was obtained from that 
source. 
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With the exception of July, 1937, 
the monthly rainfall each year during 
the growing season for millet both at 
University Farm and at Morris was 
ample for good yields of hay and seed. 

Hay yields obtained at University 
Farm from the millet varieties are 
given in table 15. Empire averaged 3.4 
tons of hay per acre over the period 
1937-40; it was the highest yielding of 
all the varieties included in the test. 
The German and Hungarian varieties 
were the lowest in yield among the 
foxtail millets. Of the proso varieties, 

Red Turghai and Crown averaged the 
same in yield, 2.9 tons per acre, over 
the period 1937-40. Yellow Manitoba 
averaged only slightly lower in yield 
than the two leaders in this group. The 
Japanese millet produced a low yield 
in 1940, but yielded well other years. 
Over the period 1937-40, Sudan aver
aged as high in yield as Red Turghai 
and Crown but not as high as Empire. 

Hay yields obtained at West Central 
Station are given in table 16. While 
there was considerable variation from 
year to year, the German and Empire 

Table IS. Hay Yields Obtained at University Farm from Millet Varieties and Sudan. 1937-41 

(IS Per Cent Moisture Basis) 

Variety Group 1937 1938 

German Foxtail 2.5 2.6 
Empire Foxtail 3.3 3.4 
Golden Foxtail 3.2 2.8 
Red Siberian Foxtail 3.1 2.4 
Hungarian Foxtail 2.5 2.4 
Red Turghai Pro so 3.2 2.2 
Crown Proso 2.8 2.3 
Yellow Manitoba Pro so 2.5 2.2 
Black Voronezh Pro so 2.7 2.0 
Japanese 2.5 3.5 
Sudan 3.3 3.9 

Significant difference at 
5 per cent point 0.9 0.4 

1939 1940 1941 

Tons per acre 
2.8 2.2 4.7 
3.4 3.4 4.4 
2.2 3.4 4.4 
2.5 3.3 4.6 
2.3 3.2 4.6 
2.8 3.4 
3.1 3.4 3.8 
3.2 3.2 
2.5 3.3 
2.2 1.6 4.8 
2.2 2.3 4.4 

0.5 0.2 0.8 

Averages 

1937- 1937-
1940 1941 

2.5 3.0 
3.4 3.6 
2.9 3.2 
2.8 3.2 
2.6 3.0 
2.9 
2.9 3.1 
2.8 
2.6 
2.5 2.9 
2.9 3.2 

0.3 0.3 

Average Average 
height dale cut 
inches for hay 

36 9-3 
35 9-1 
33 8-25 
32 8-18 
29 8-20 
32 8-10 
34 8-14 
36 8-9 
43 8-14 
45 9-5 
73 9-13 

Table 16. Hay Yields Obtained at West Central Station from Millet Varieties and Sudan. 1938-41 

(IS Per Cent Moisture Basis) 

Average Average 
Variety Group 1938 1939 1940 1941 Average height in date cut 

inches lor hay 

Tons per acre 
German Foxtail 2.7 2.6 4 .• 2 3.3 3.2 37 8-26 
Empire Foxtail 3.1 2.4 4.1 3.6 3.3 40 8-26 
Golden Foxtail 2.8 2.9 2.1 2.7 2.6 38 8-22 
Red Siberian Foxtail 3.2 2.6 1.9 3.0 2.7 37 8-15 
Hungarian Foxtail 3.1 2.2 2.3 2.8 2.6 36 8-15 
Red Turghai Proso 3.0 2.2 1.9 2.4 2.4 38 8-15 
Crown Proso 2.9 2.3 2.0 2.5 2.4 38 8-15 
Yellow' Manitoba Pro so 3.2 2.5 1.6 2.6 2.5 40 8-15 
Black Voronezh Pro so 2.9 1.7 1.9 2.5 2.3 42 8-15 
Japanese 2.6 2.0 3.1 2.7 2.6 39 8-26 
Sudan 3.6 2.5 2.8 2.7 2.9 60 8-26 

Significant difference at 
5 per cent point 0.5 0.4 0.5 0.3 ~.2 
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Table 17. Seed Yields Obtained at University Farm from Millet Varieties and Sudan. 1937-41 

Variety Group 1937 1938 

German Foxtail 892 
Empire Foxtail 1,292 
Golden Foxtail 1,043 
Red Siberian Foxtail !,605 1,458 
Hungarian Foxtail 799 1,610 
Red Turghai Prose 1,850 1,912 
Crown Prose 1,657 1,788 
Yellow Manitoba Proso 1,381 1,582 
Black Voronezh Prose 1.519 1,524 
Japanese 638 1,722 
Sudan 953 

Significant difference at 
5 per cent point 615 

varieties of the foxtail group averaged 
the highest in yield for the four-year 
period. The average yield of Sudan was 
significantly lower than the yields of 
German and Empire. Following these 
in order of yield were the other foxtail 
varieties and the Japanese variety. The 
proso millets as a group were slightly 
lower i.n yield than any of the foxtail 
varieties. Of the proso varieties Black 
Voronezh was slightly lower in yield 
than the others. 

Considering the hay yields at both 
University Farm and Morris, Empire 
led with an average yield of 3.5 tons 
per acre. German millet and Sudan 
followed with average yields of 3.1 
tons, and Golden and Red Siberian 
were next with average yields of 2.9 
and 3.0 tons per acre. At University 
Farm two of the proso varieties, Red 
Turghai and Crown, were well up in 
hay yields but at Morris all the prosos 
were somewhat lower than the foxtail 
varieties in hay yields. Sudan produced 
good yields at both locations. 

Seed yields of the millet varieties 
obtained at University Farm are given 
in table 17. Over the four-year period, 
1937-40 inclusive, the proso varieties 
were the most consistent seed yielders. 
Red Turghai and Black Voronezh av
eraged somewhat higher in yield than 
Crown and Yellow Manitoba. Red Si-
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Average 
1939 1940 1941 1937-1940 

Pounds per acre 
1,239 959 
1,049 1,589 

448 1,901 
713 2,163 1,606 1,485 
496 1,826 2,191 1,183 

1,386 1,929 1,770 
1,261 1,359 1,118 1,516 
1,261 1,998 1,556 
1,586 2,057 1,672 

977 1,791 
1,337 1,493 

303 418 804 218 

berian produced fairly good seed yields 
each year. German, Empire, Golden, 
Japanese millet, and Sudan failed to 
produce seed some years. 

Seed yields produced by the millet 
varieties at the West Central Station 
are included in table 18. Crown pro
duced good yields of seed each year 
and led all the varieties with an aver
age yield of 1,537 pounds per acre for 
the four-year period. Red Siberian was 
second in yield with an average of 
1,232 pounds per acre. Empire produced 
a fair average seed yield. 

At University Farm the proso mil
lets, led by Red Turghai with a yield 
of 1,770 pounds per acre, averaged 
somewhat higher in seed yields than 
the foxtail varieties. At Morris, Crown 
led with a yield of 1,537 pounds of seed 
per acre, but the other proses were not 
superior in yield to the best of the fox
tail millets. Averaging the results at 
the two stations, Crown and Red Tur
ghai led with yields of 1,527 and 1,491 
pounds of seed per acre. Some years 
Japanese millet and Sudan produced 
fairly satisfactory seed yields. 

Proso millet seed has been found to 
be comparable in feeding value to yel
low corn in rations for laying hens! 

2 Goodearl, George P. Comparison of Proso 
Millet and Yellow Corn for Laying Hens. 
~~~:h Dakota Agr. Expt. Sta. Bul. 329:1-23. 



18 MINNESOTA BULLETIN 390 

Table 18. Seed Yields Obtained at West Central Station from Millet Varieties and Sudan, 1938-41 
---,-~--- -- -· 

Variety Group 1938 1939 1940 1941 Average 
---- ----~--·----------------------

German Foxtail 959 
Empire Foxtail 924 
Golden Foxtail 764 
Red Siberian Foxtail 1,004 
Hungarian Foxtail 1,005 
Red Turghai Prose 1,350 
Crown Prose 1,612 
Yellow Manitoba Prose 1,383 
Black Voronezh Prose 1,551 

Japanese 1.122 
Sudan 979 

Significant difference at 
5 per cent point 244 

For feeding to pigs on alfalfa pasture, 
proso seed fed along with protein sup
plements was found to be 91 per cent 
as valuable as corn. A 50 per cent mix
ture of corn and proso seed proved ap
proximately equal to corn alone.• 

Yields of the Sorghum Varieties 

Of the sorghum varieties listed in 
tables 19 and 20, the three Amber va
rieties, the two Orange varieties, Atlas, 
and Norkan grew relatively tall and 
leafy. These varieties have abundant 
sweet juice and all but Atlas and Nor
kan have seeds somewhat bitter in 
taste because of their tannin content. 
These varieties are classified as sweet 
or forage sorghums. 

Sooner Milo, Grohoma, and Hegari 
usually grow less tall than the forage 
varieties and are only moderately leafy. 
The juice from these varieties is neither 
abundant nor sweet. The seeds thresh 
free from the hulls and are not bitter 
in taste. These varieties are classified 
as grain sorghums. Sooner Milo is 
adapted to grow under low rainfall 
conditions. Atlas and Norkan have the 
plant characters of the forage sorghums 
and the seed characters of the grain 
sorghums. 

3 Christensen. F. W., Johnson, Paul E., Sev
erson, AI, Painter, E. P., and Hopper, T. H. 
Proso, Corn and Barlev as Feeds for Hogs 
on Alfalfa Pasture. North Dakota Agr. Expt. 
Sta. Bul. 318:1-13. 1942. 

Pounds per acre 
1.196 577 426 790 
1,124 518 1,603 1,042 
1.141 968 1,739 1,153 
1,330 875 1,718 1,232 
1,091 613 1,336 1,011 
1,236 619 1.248 1,113 
1,487 1,211 1,840 1,537 

828 1,030 1,093 1,084 
865 1,198 1,141 1,189 

1.487 1,661 
931 87 1,467 866 

394 302 296 157 

The Amber varieties are early ma
turing with upright spreading panicles, 
and the black shiny hulls adhere to 
the seed in threshing. Minnesota Amber 
originated from a selection made by a 
Waseca county farmer. Dakota Amber 
originated in South Dakota. 

The two Orange varieties matured 
a week to 10 days later than the Amber 
varieties. They had thicker stems and 
were somewhat more leafy than the 
Amber varieties. Their panicles were 
upright, only moderately spreading, 
and the seeds, which are dull orange, 
threshed free from the hulls. Rox 
Orange, developed from a selection 
made at the Wisconsin Experiment 
Station, was the most uniform in plant 
characters of any of the varieties 
grown. Waconia Orange came from 
selections made by the Waconia Sor
ghum Mills at Waconia. Atlas and 
Norkan, developed at the Kansas Ex
periment Station, were late in ma
turity. They have fairly compact pani
cles and creamy-white seeds. 

Sooner Milo lodged less than the 
forage sorghums. It has mostly upright, 
compact. oval-shaped panicles and dull 
yellow seeds. Hegari and Grohoma 
were camparatively low growing, re
sistant to lodging, and late in maturity. 
Hegari has compact panicles and white 
seeds marked with brown to black 
shadings. The panicles do not emerge 
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on many of the Grohoma 
plants. The panicles are 
slender and fairly compact 
and the seeds brown. 

All of the sorghums, in
cluding Sudan, may con
tain hydrocyanic acid which 
is poisonous to livestock. 
The percentage of this poi
sonous substance is highest 
in the young plants and in 
the tillers of older plants. 
In Minnesota none of the 
varieties of sorghum listed 
in table 19 should be used 
for grazing. Cut for fodder 
after the seeds are well 
formed and dried out thor
oughly, they may be fed 
without much danger of 
poisoning livestock. After 
Sudan has reached a height 
of 18 inches or more, it may 
be grazed off without much 
danger of harmful results. 

Seed of Rox Orange was 
obtained from a grower of 
certified seed in Wisconsin. 
Seed of Atlas and Norkan 
was obtained from the 
Kansas Experiment Station. 
Seed of other varieties came 
from commercial sources. 

FIG. 2. Left to right: Minnesota Amber sorghum, 
Orange sorghum, and Sudan 

Forage yields of the sorghum va
rieties obtained at University Farm 
have been summarized in table 19. For 
the two-year period 1941-42, Minnesota 
and Black Amber, Rox and Waconia 
Orange, and Atlas yielded at similar 
rates and higher than Dakota Amber, 
Norkan, Grohoma, and Hegari. In 1941, 
the Minhybrid corn, which was planted 
two to three weeks later than usual, 
y ielded somewhat higher than any of 
the sorghum varieties except Black 
Amber. In 1942, satisfactory stands of 
corn were not obtained. This was ex
ceptional as usually it is easier to ob
tain satisfactory stands of corn than of 
scrghums. 

Because of labor shortage in 1943, a 
number of what appeared to be the 
less desirable varieties were left out. 

For the three-year period, Rox 
Orange led in yield. It yielded well the 
first two years of the test and particu
larly well the third year. 

In 1942, just before the earliest
maturing varieties were ready for for
age harvest, a strong wind caused 
lodging of from 85 to 95 per cent in 
all sorghum varieties except Sooner 
Milo, Grohoma, and Hegari. No large 
number of the lodged plants straight
ened up again. 

The yields of forage obtained at the 
West Central Station have been sum-
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Table 19. Foraqe Yields, Heiqht, and Maturity Date of Sorqhum Varieties and Com Tested at 

University Farm, 1941-43 
(15 Per Cent Moisture Basis) 

Averages 
Height Average 

Crop and variety 1941 1942 1943 1941- 1941- in date cut 
1942 1943 inches for forage 

Tons per acre 
Minnesota Amber .............................. 3.5 7.1 6.8 5.3 5.8 94 9-17 
B1ackAmber .......................................... 4.2 7.4 5.0 5.8 5.5 91 9-18 
Dakota Amber ,,,, .. ,_ .. , .......................... 2.1 6.2 4.9 4.2 4.4 89 9-14 
RoxOrange ................................................ 3.6 7.7 8.8 5.7 6.7 90 9-24 
Waconia Orange ······························ 2.9 8.9 5.9 89 9-24 
Atlas .................................................................. 3.3 7.0 5.2 90 10-5 
Norkan 

·····~········· .. ·•·•··························•••······ 3.0 6.4 4.7 86 10-5 
Sooner Milo ............................................. 6.3 4.9 68 9-18 
Grohoma ··•························••··••···•···•·•··········· 3.5 5.3 4.4 70 10-6 
Hegari ............................................................ 3.1 4.3 3.7 62 10-1 
Minhybrid com ..................... "''''''''''''' 4.2 5.7 82 9-21 

Significant difference at 
5 per cent point ··············-····· 1.3 2.1 2.0 1.2 1.1 

Table 20. Foraqe Yields, Heiqht. and Maturity Date of Sorqhum Varieties 

West Central Station. 1941-43 
and Com Tested at 

(15 Per Cent Moisture Basis) 

Crop and variety 1941 1942 1943 

Averages 

1941-
1942 

1941-
1943 

Average Average 
height date 

in mature 
inches for forage 

Tons per acre 
Minnesota Amber -···························· 5.8 8.0 
B1ackAmber ........ ~································ 4.3 6.4 
Dakota Amber ....................................... 8.4 
Rox Orange ....•.........•....•....................••... 6.1 6.6 
Waconia Orange ................................. 6.0 6.8 
Atlas ·································································· 4.4 5.9 
Norkan ............................................................ 5.8 7.0 
Sooner Milo ·································••··•······• 5.1 
Grohoma ·-··················································· 5.5 8.8 
Hegari ·····-············-······································· 3.7 3.7 
Minhybrid com .................................... 4.2 4.7 
Significant difference at 

5 per cent point 1.6 1.9 

marized in table 20. During the first 
two years of the test, when all the 
varieties except Dakota Amber and 
Sooner Milo were included, Grohoma 
led Minnesota Amber in yield by a 
small margin, followed rather closely 
by Rox Orange, Waconia Orange, and 
N orkan. During this period, Black 
Amber, Atlas, the Minhybrid corn va
riety, and Hegari produced somewhat 
lower yields than the others. The Min
hybrid variety of corn was at a dis-

4.2 
4.8 
3.9 
5.4 

4.9 

3.3 

1.7 

6.9 
5.4 

6.4 
6.4 
5.2 
6.4 

7.2 
3.7 
4.4 

1.2 

6.0 
5.2 

6.0 

4.1 

94 9-10 
90 9-10 
85 9-10 
90 9-18 
91 9-18 
88 9-29 
85 9-27 
83 9-11 
79 9-29 
63 9-24 
84 911 

advantage in these tests as it was 
planted at the same time as the sor
ghums. This was two to three weeks 
later than the best time for planting 
corn in the central part of the state. 

For the three-year period, Minne
sota Amber and Rox Orange led with 
an average yield of six tons per acre. 
Black Amber averaged somewhat lower 
and the Minhybrid corn considerably 
lower than the leaders. 

Results at University Farm did not 
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indicate any consistent advantage in 
forage yield of the better varieties of 
sorghum over an adapted hybrid corn 
for planting as late as the middle of 
June as an emergency forage crop. At 
the West Central Station the better 
sorghum varieties were superior in 
yield of forage to the hybrid corn when 
planted that late. Planting the corn at 
the optimum planting date for the sor
ghums placed it at a disadvantage in 
these tests. 

Of the sorghum varieties, Minnesota 
Amber produced higher yields at both 
University Farm and Morris, and earli
ness of maturity was in its favor. Black 
Amber produced as high yields as Min
nesota Amber at University Farm, 
while at the West Central Station it 
yielded at a lower rate. Rox Orange 
and Waconia Orange produced high 
yields of forage at both locations but 
were later in reaching the proper stage 
of maturity for forage. Atlas and Nor
kan produced good yields but reached 
the proper stage of maturity for forage 
too late in the season. 

At University Farm both Grohoma 
and Hegari produced low yields and 
were too late. At the West Central Sta
tion Grohoma produced high yields of 
rather low-quality forage for the two 
years it was grown. 

Seed yields obtained from the sor
ghum varieties with corn for compari
son at University Farm have been 
summarized in table 21. The severe 
lodging of all the sorghum varieties 
except Sooner Milo, Grohoma, and 
Hegari in 1942 made it impractical to 
determine seed yields. For the two 
years the Minhybrid variety of corn 
surpassed all of the sorghums in seed 
yield per acre. This difference in favor 
of corn would have been greater still 
had the corn been planted at the opti
mum time for corn instead of at the 
optimum time for sorghum. In both 
1941 and 1943 the Minnesota, Black, 
and Dakota Amber varieties produced 
higher yields than Rox Orange. The 

Table 21. Seed Yields and Maturity Date of 
Sorghum Varieties and Com Tested at 

University Farm, 1941 and 1943 

Crop and variety 
Date 

1941 1943 Avg. mature 
for seed 

Pounds per acre 
Minnesota Amber .. ... 1,583 2,535 2,059 
Black Amber ................ 1.567 2,713 2,140 
Dakota Amber ·- .......... 1,346 2,133 1,740 
Rox Orange 633 1,215 924 
Waconia Orange 506 

Atlas ····--·······-·········· 89 
Norkan 398 
Sooner Milo 

Grohoma ············-···-······- 133 
Hegari ..... ······--·······-···--·-· 150 

919 

9-22 
9-20 
9-18 
10-7 
10-7 

9-22 

Minhybrid com ............ 2,162 2,934 2,548 9-24 

Average 809 2,075 1,882 

Significant difference 
at 5 per cent point.. 270 702 376 

Minnesota and Black Amber varieties 
yielded at a somewhat higher rate than 
the Dakota Amber. 

Seed yields of the sorghum varieties 
in comparison with a Minhybrid va
riety of corn at the West Central Sta
tion have been summarized in table 22. 
The Minhybrid variety of corn, planted 
at the optimum time for sorghum in
stead of the optimum time for corn, 
surpassed by a wide margin each year 
all of the sorghum varieties in seed 
yield, the average yield being 2,318 
pounds, or just over 41 bushels per 
acre. Black Amber was superior to 
Minnesota Amber in seed production 
over the three-year period. In the fall 
of 1941, weather conditions were favor
able enough so that Norkan, and Rox 
and Waconia Orange produced fair seed 
yields. In 1942 these varieties did not 
mature seed. Sooner Milo, Grohoma, 
and Hegari produced low seed yields 
or no yields at all each year they were 
included in the test. 

Planted 10 days to two weeks later 
than the optimum planting date for 
corn, the adapted hybrid variety of 
corn produced more consistent and 
higher seed yields per acre at both 
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Table 22. Seed Yields and Maturity Date of Sorghum Varieties and Com Tested at 
West Central Station, 1941-43 

Crop and variety 1941 

Minnesota Amber 1,288 
Black Amber 2,422 
Dakota Amber ....................... ···················· ·················-·· 
Rox Orange 1.133 
Waconia Orange 1,298 
Atlas 371 
Norkan 1,836 
Sooner Milo 
Grohoma 554 
Hegari 
Minhybrid corn 3,061 

Average 1,495 

Significant difference at 5 per cent 
point 508 

locations than any of the sorghum va
rieties. 

Minnesota Amber and Black Amber 
were the only sorghum varieties to 
produce fair yields of seed each year. 
Sooner Milo matured early enough but 
produced low seed yields. Seed of the 
sweet sorghums is less palatable than 
the seed of the grain sorghums unless 
mixed with other feeds. In feeding 
tests, sorghum seed has generally av
eraged 10 to 15 per cent lower than 
corn. 

SUMMARY 

To determine the comparative yield
ing ability of supplementary and 
emergency crops for Minnesota, crop 
tests were made on 56 farms in 1934. 
Similar trials were started at Univer
sity Farm and West Central Station 
in 1934 and continued through 1940. 
From 1934 to 1940 there were three 
years, 1934, 1936, and 1937, when an
nual and seasonal rainfall, April to 
August, was distinctly below average 
and four years when rainfall was 
average or above. Yields for emer
gency crops were compared for dry 
seasons and seasons with average or 
above rainfall. 

1942 1943 

Pounds per acre 
550 525 
937 953 
876 686 

76 

288 294 

289 
1,260 2,632 

733 869 

254 290 

Date mature 
Avg. for seed 

788 9-20 
1,437 9-21 

9-21 
10-2 
10-2 

10-9 
9-22 

2,318 9-21 

213 

As an average for all tests at all 
locations the sorghum, corn, Sudan, 
and Sudan-soybean mixture in six
inch rows gave highest forage yields 
both for dry seasons and seasons with 
average or above rainfall. However, 
tall growth and lodging of six-inch 
rows of corn and sorghum in seasons 
with average or above rainfall made 
harvesting difficult. Therefore in such 
seasons Sudan or the Sudan-soybean 
mixture in six-inch rows is preferable 
to corn or sorghum in six-inch rows 
even though yields are lower. 

In average yield of total digestible 
nutrients in pounds per acre from the 
six tests for dry seasons, the crops 
rank in the same order as for forage 
yields. For the eight tests for seasons 
with average or above rainfall, corn 
in six-inch rows averaged somewhat 
higher than sorghum, and Sudan alone 
averaged higher than the Sudan-soy
bean mixture. Corn in 42-inch rows, 
15 pounds seed per acre, averaged 
about the same in yield of total di
gestible nutrients as sorghum in 42-
inch rows. 

A mixture of Sudan-soybeans and 
soybeans alone led in the dry years 
in production in pounds per acre of 
digestible protein. In the years of good 
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rainfall soybeans alone led in pounds 
of digestible protein per acre followed 
by the Sudan-soybean mixture. 

When sown early in the spring, oats
barley-rye in mixture or oats alone 
are relatively satisfactory as an emer
gency forage crop, although distinctly 
lower in production of digestible nu
trients per acre than soybeans or 
Sudan drilled in six-inch rows. 

Averaging the results at LJniversity 
Farm and Morris for the millet va
rieties tested, Empire gave the highest 
hay yields followed closely by German, 
Golden, and Red Siberian millet and 
Sudan. Crown and Red Turghai led in 
seed yields. 

Of the sorghum varieties tested, 
Minnesota Amber produced high for-

age yields at both University Farm 
and Morris, and early maturity was 
in its favor. Rox Orange and Waconia 
Orange produced high forage yields 
at both locations but were later in 
maturity. The corn variety was at a 
disadvantage compared with the sor
ghums for forage yields, as it was 
planted two to three weeks later than 
the optimum corn-planting date. In 
extensive trials, corn drilled in 42-inch 
rows gave forage yields somewhat 
superior to sorghum in seasons of nor
mal rainfall and not greatly less in 
dry seasons. However, it produced 
higher seed yields than any of the 
sorghums, at both stations. Black Am
ber gave highest seed yields of the 
sorghums. 


