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Introduction 

Progress in the development of planting equ ipment continues 
to help improve the competitive position of the sugar beet 
gTower in the world suga r market. Monogerm seed is now play­
ing an important part in the rapid reduction of thinning and 
labor costs, previously required to produce this crop. 

Problems still exist, however, in the use of monogerm seed. 
The major problems are to cOl-rectly space th e seed in the row 
and to place iL in the soil so that it will germinate, thus producing 
only evenly spaced, vigorous single plants. 

The evolution of sugar beet planter design is a slow process 
and does not always keep pace with other scientific achievements. 
\-,'hen a new advancement such as monogerm seed is suddenly 
presented, planting equipment may not be capable of making 
the best use of potential benefits contributed through plant 
breeding techniques. 

Two General Patterns of Development 

In general, improvements in sugar beet planters have come 
about in two ways. F irst, through refinements in ex isting designs 
and manufacturing procedures and second, through the develop­
ment of new ideas and new principles. 

In recent years very few com pletely new ideas have reached 
the manufacturing stage and eventually, the beet grower. How­
ever, modern planters are doing a much better job in the field 
than they did 10 years ago. Much of this improvement is due 
to careful seed polishing and seed sizing to narrow site limits for 
a given seed lot. ,\ccurale seed sizing is practiced by most sugar 
companies and is giving the engineer something specific to work 
with. The combined efforts have resulted in a rem arka ble im­
provement in field results. 

The engineers' contribution to improved field results using 
polished and sized seed has been in the areas of planter design 
and manufac turing refinements. These refinements include 
machined hopper bottoms, carefully fitted plates, improved seed 
cutoff and knockout mechanisms, elimination of substandard 
parts, carefu l assembly, and matching plate thickness and cell 
size to fit a specific size of seed. 
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Field Emergence Is Still a Serious Problem 
vVith all the improvements and refinements in present design 

and manufacture, the vast problem area of seedlll1g emergence 
remains. If all the viable seeds planted would produce a healthy 
vigorous plant, truly great strides could be made in eliminating 
spring labor costs. It appears that a solution to this problem will 
require a departure from standard planter design and accepted 
field planting practices. In an attempt to find a solution to this 
problem, engineers at Colorado State University have re-examined 
a design first built and tested at this station in 1948 (l Y. 

This planting unit design consisted of a soli~ steel wheel 
having a " \1" shaped rim which pressed a furrow into the seedbed 
one and one-eighth inches deep ahead of the seed drop. A small 
shoe made to fit the shape of the furrow followed immediately 
behind the wheel. The shoe, which was set slightly deeper than 
the furrow', trowelled the bottom of the furrow and at the same 
time held the loose soil out while the seed was deposited at the 
rear of the shoe on a compacted furrow bottom. Field tests at 
Colorado State University and some other beet-growing areas 
(2) have consistently shown outstanding improvement in emerg­
ence from this system of depositing seed in the soil. 

Field tests in the Rocky Mountain area have shown that some 
type ot device to fill the seed furrow (covering device) followed 
by high-unit-pressure surface packing is desirable (3). Properly 
adjusted cover blades are more effective than cover chains tor 
filling the seed furrow and narrow, relatively firm tires are more 
effective than wide, soft tires for packing the soil. AI though 
surface packing of the soil by the planter presswheel has proven 
to be highly beneficial in the Rocky Mountain area, it is not 
ahvays true in other beet-gTowing areas. Tests reported by Stout, 
Buchele, and Snyder (4) in Michigan, showed that in the labora­
tory, seedling emergence was impeded by high surface pt:essure 
when there was adequate soil moisture for germination or where 
water was sprayed on the surface to simulate rain after packing. 

Renewed Interest In An Old Idea 

Because field tests in Colorado have produced overwhelming 
evidence that packing the soil below the seed improves seedling 
emergence and vigor, this principle (developed in 1948 at Colo­
rado State University) has been re-examined. Two machines 
using the "\1" shaped wheel previously described have been built. 
One machine which will be referred to as the CSU planter was 
designed and a field model fabricated in the CSU shop. The 
other machine will be referred to as the CSU-JD. and was a re­

3 Numbers in parentheses refer to literature cited. 
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design o[ the John Deere #70 flex i-planter incorporating the 
"Y" shaped wheel for sub-surface soil firming. 

The Experimental CSU Planter 
The CSU planter was a unit type machine designed with three 

objectives in mind, namely: (I) gentle handling of the seed for 
minimum seed damage, (2) firming the soil below the seed, and 
(3) positive covering of the seed with moderately high unit 
pressure applied by the presswheel. Figure 1 shows the complete 
planting unit as it was used in the 1961 field test. 

Figure I.-Experimental CSU planting unit showing the tool bar 
mounting linkage, wheel for pressing the seed furrow into the soil, seed 
shoe, covel' knives, presswheeJ, and seed metering wheel with rotating seed 
cutoff. 

To accomplish th ese objectives, a 14-inch diameter vertical 
seed plate was used with an auxiliary seed chamber and rotating 
seed cutoff. This seed metering system eliminated practically 
all seed damage. Firming of the soil below the seed was done 
with a solid cast iron 'wheel fourteen inches in diameter with a 
"Y" shaped rim. Integral depth bands on the wheel. permitted 
the "Y" to be pressed into the soil one and one-eighth inches 
leaving a compressed groove. A steel seed shoe vvhich fits the 
shape of this groove was run behind the wheel and slightly deeper 
than the groove, to hold loose soil out while the seed was deposited 
at the rear of the shoe. After the seed was covered with cover 
blades, the soil vvas packed by a standard A.S.A.E. 2 x 20-inch 
presswheel with a zero pressure rubber tire on the rim. The 
presswheel was also used to drive the planting mechanism. 

The CSU-John Deere Planter 
The CSU-JD. planter was designed to incorporate the soil 

firming principle into the basic John Deere #70 flexi-planter 
unit. The mounting linkage, seed hopper, and presswheel were 
essentially unchanged. The problem was to adapt to the # 70 
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senes planter, the turrow forming wheel and shoe which Deere 
& Co. had, at one time, made available as optional equipment for 
the #64 and #66 series planters. Figure 2 shows the completely 
converted planter unit. The conversion involved several opera­
tions which were rather difficult in a research shop but would 
be comparatively simple for a manufacturer starting with such 
a design in mind . 

Figure 2.-Completely converted CSU-J.D. unit showing the method 
pf converting the John Deere Furrow Fonning system to a unit planter 
similar to the J.D. #70. The basic wheel and seed shoe was supplied as 
optional equipment for the John Deere #64 and #65 beet planters. 

Other Planter Designs \Vorthy of Mention 

New ideas are frequently presented by inventors and most of 
these new designs offer principles worthy of careful consideration. 
A machine using a vacuum seed pickup principle built by the 
Silver Engineering Company has been used. Another machine 
tested had a rotating seed hopper in which seeds were mechan­
ically pushed through cells in a ru bber membrane and was built 
by G. E. Ferguson of Forsyth, Montana. A mach ine built by 
Elmer Bergh of Harlem, Montana, incorporated a rotating seed 
plate with a valve mechanism to trigger an air ejection device 
for positive placement of seed in the furrow. A planting mech­
anism built by George Walters of The Great '''' estern Sugar 
Company has an inclined rubber belt for metering seed. This 
arrangement requires no seed cutoff in the hopper which elim­
inates seed damage at this point. A planter constructed by J. P. 
Freitus of Longmont, Colorado, placed a soluble tape in the 
ground in which the seed had previously been placed. 
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Although laboratory and field tests have indicated that these 
machines are not ready for commercial use, they all offer principles 
of real value to the sugar beet industry if the design, construction, 
and cost can be worked out to make them competitive. 

Foreign Planters 

More planter designs are offered to the European beet grower 
than to his American counterpart. From time to time European 
planters have been tested at Colorado State University. The 
Stanhay planter from England, Taxigraine from France, and 
Semora from Switzerland have been included in these tests. 
These planters all have some interesting features but are not 
currently being used in the United States. 

Discussion of Field Results 

Some of the planters producing the earliest and most uniform 
stands of vigorous plants in the 1961 tests, did not show the 
highest percentages when the stand counts were made just prior 
to thinning. This was due to extensive weather damage in the 
form of hail, flood, and freezing which occurred three weeks after 
planting. One field in the Windsor district was particularly out­
standing with respect to differences between planters, before the 
severe storm of May 12 and 13. The Great V\Testern Sugar 
Company fieldman in this district reported outstanding results 
from the experimental CSU planter. Where this planter was 
used the seeds germinated quickly producing uniform stands of 
vigorous plants before seeds from other planters had germinated 
at all. This was also true in other fields where the CSU and the 
CSU-J.D. planters equipped with wheels for packing the soil 
below the seed , sho'wed spectacular improvement in rapid seed 
germination. Most of the fields were planted April 19 to 22, 
1961. The next three weeks were dry and windy followed by 
exceptionally heavy precipitation in the form of hail, rain, and 
snow with freezing temperatures. Germination from conventional 
planters was spotty or none at all during the first three weeks 
after planting. However, when stand counts were made at thin­
ning time some of the conventional planters produced higher 
plant population because the plants were not so severely damaged 
by the bad weather. 

The practice of counting stands just prior to thinning was 
not entirely satisfactory as a measure of planter performance be­
cause it measured plant survival rather than emergence. A hetter 
method would be to make several stand counts in the same location 
in the row starting when the firsL plants were visible and con­
tinuing until the beets 'vere tl'inl1ed. Limited time and labor 
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made such a procedure impossible so the data shown in Tables 
I and 2 were taken just before the beets were thinned. 

Even with the stand reduction caused by weather, Table I 
shows the CSU planter to be relatively high among the planters 
in number of plants at thinning time and in percent singles. 

T able I.-Results (rom 1961 sugar beet planter field tests using Great W estern No.2 
bare polished monogerm seed. 

Percent Percent Percent 
Planter pre·thiu stand singles cell fill 

Planet Jr. 57.02 84.94 107.68 
C S U 56.18 92.53 110.86 
I H C 51.67 92.52 102. 36 
C S U . J D 51.96 9 1.49 101.46 

J D #70 50.28 93 .63 104.38 
Mil ton 45.13 90.37 119.43 

Avg. 52.04 90.91 107.69 

L. S. D. 5% level 5.33 2.26 3.93 
1% level 7.16 3.04 5.28 

Table 2.--Scason averages for three cODlmerdai pJanlers* reflecting influence of 
polishing and sizing seed . 

Seed Percent Percent Percell[ 
Year Used pre-thin stand singles cell fill 

1959 Screened 61.02 83.70 111.70 
8· 10/64" 

1960 Polished 62.62 91.87 104.25 
7· 8/64" 

L. S. D. 5% level 7.37 3. 12 8.50 
1% level ]0.00 4.24 11.53 

• Planters lIsed were: John Deere #70, International #185 anel Milton, 

Table 2 shows the effect of polishing and sizing the seed be­
tween narrow limits in 1960 compared to broader limits in 1959. 
As would be expected, polishing and sizing did not mat~rially 
affect germination but did improve the percentage of single 
plants in the row. Statistically, the cell fill was border line. H ow­
ever, experience with the machines in the laboratory and the 
field indica ted that vast improvements in accuracy and reduction 
in seed damage were achieved by seed processing and careful 
SlZll1g. 

Conclusions 
Field tests conducted at CSU from 1959 through 1961 have 

shown the value of three things. First, careful cleaning and adjust­
ing of any planter is essential for realizing the greatest potential 
benefits which have been designed into the machine. Second, 
seed preparation and narrow size limits combined with matching 
planter hopper parts has contributed more to th e high percentage 
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of single plants in the row than anything in recent years. Third, 
pack ing the soil below the seed with good soil coverage over 
the seed and firm presswheel action has shown the greatest bene­
fits from the standpoint of vigorous seedling emergence. 

With only 50 to 60 percent of the planted seeds producing 
plants at thinning time, it is evident that more developments 
are necessary in the area of emergence before a major break­
through can be made permitting growers to plant to a final stand. 
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