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The pelleted seed program of the Farmers and Manufacturers Beet 
Sugar Association was initiated in the late summer of 1943 in coopera
tion with the Dow Chemical Company, Midland, Mich. In August 
1944 the entire project was taken over by the Association but we con
tinued to use Dow facilities at Midland and Dow personnel loaned 
for this purpose. 

The first objective of the pelleting program was to perfect a 
process for making a round, smooth pellet of uniform weight from the 
irregular segmented seed with the hope of facilitating precision plant
ing. One condition was that these pellets were to be made of materials 
which would readily break down when placed in contact with soil mois
ture and should not interfere with normal germination of the seed. 

This first objective was accomplished by the use of a rotat ing pan 
similar to those used by the pill and candy manufacturers for coating 
their products. The segmented seed was placed in the rota t ing pan 
and by alternate wetting with an adhesive material and dusting with 
an inert material was gradually built up to the desired spherical smooth 
pellet. We have found that methyl cellulose, a water-soluble plasticide, 
is the best binder. The best inert base found to date is a combination 
of 65 percent feldspar and 35 percent flyash. The feldspar used ini
tially is screened through a 40-mesh screen; for the finish coat it is 
screened through a 200-mesh screen. The flyash, which is the ash ob
tained from the burning of powdered coal in large boiler installations, 
is screened to a similar size. It has been found that a light 
finish coat of fine amorphous graphite reduces the friction in a. planter 
and greatly reduces the amount of breakage in the planter. 

The possibility of adding fungicides, fertilizers, insecticides, re
pellents, s tar t ing agents, hormones, etc., to the coating material for 
the control of seedling diseases and soil-borne insect pests, as well as 
to improve the vigor and growth of the seedling, was next explored. A 
large number of fungicides were tried in varying quantities and vary
ing combinations. In table 1 are listed those fungicides and the opti
mum amounts of each which have proved best under our conditions. 
In figure 1 are shown the result of toxic runs on fungicide amounts 
and the maximum amount which may be used without in jury to 
germination under normal conditions. The addition of superphos-



(a) Also 400 p.p.M. phenolbarbitol 
(b) Also 10 percent brewers yeast 

Table 1 
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Figure 1.—Optimum range for various fungicides. The addition of fertilizer to the 
pellet generally reduces the amount of fungicide which can be added. 

phate at the rate of 10 percent of the weight of the seed has given the 
best results as far as fertilizers or a combination of fertilizers are con
cerned. Plant stimulants and hormones have proved beneficial under 
certain conditions. As far as insecticides and repellents are con
cerned, we have determined the toxic maximum but have very few 
actual field results. 

Table 2 shows the effect of various factors upon the resulting 
pellet. 



Pellets of each batch are stored for two years. A pellet that has 
proved satisfactory when first made is further tested every 3 months 
to determine the effect of pelleting on the storage of the seed. 

Each pellet is tested under the following conditions: 

a. In flats in a cool room. 
b. In flats in a greenhouse (controlled temperature). 
c. In a root cellar under damp humid cool and poor light condi

tions. 
d. Outdoors, hand planted. 

e. Outdoors, machine planted. 

Tests are made both in good sugar beet soil and in soil taken from 
an area where black-root continually occurs. Each report is the 
average of several replications. A daily record is kept of all tests in 
order to determine the rate of emergence and extent of post-emergence 
damping off. Every fourth row is a row of check seed. All data are 
calculated on the following basis: 
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Table 2.—The effects of various factors upon the resulting pellets. 
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No. 399-A, pelleted 2 years before the test, produced almost twice 
as many seedlings as did the check and emerged at a faster rate than 
the check. No. 610-43-D produced more than twice as many seedlings 
as did the check ; the rate of emergence was slower on the seventh day, 
but by the tenth day the net emergence of the pellet had exceeded the 
net emergence of the seed. No. 570-1-D was poor both as to emergence 
and rate of emergence. Table 3 shows results of some of the bet ter 
pellets. 

Various vegetable, flower, field crop, and tree seeds have been 
pelleted. Although the amount of time devoted to these crops has been 
limited, remarkable results have been obtained with, certain crops. In 
tomatoes, a test of pelleted seed vs. 8-inch t ransplants showed as great 
a production from the seed as from the transplants. 

Our pelleting experience to date indicates t h a t : 

1. Most i rregular seeds can be pelleted to a uniform size and weight, 
and when the proper binder and base are used that the pelleting 
does not hinder germination under normal conditions. 

2. Net emergence and livability can be increased by the incorpora
tion of proper amounts of fungicides, fertilizers, and s ta r t ing 
agents. 

3. Because of more uniform size and increased weight, the pellet 
can be more accurately planted than the uncoated seed. 

a. Net Emergence Index. The net emergence of the pellet after 
deducting for post-emergence damping off divided by net 
emergence of the check seed after deducting for post-emerg
ence damping off. 

b. Rate of Emergence Index. The net emergence of the seed 
or pellet on the seventh day divided by the net emergence 
on the fourteenth day is calculated as the " r a t e of emergence." 
The rate of emergence of the pellet divided by the rate of 
emergence of the check seed is called the " r a t e of emergence 
index. ' ' 

In explanation of the above, following arc some results from good 
and poor pellets tested in the late summer of 1945 : 
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Table 3.—Selected results from outdoor field test 1940 counts on rows of 100 feet, 
four replications. 

Note: In the above index the net emergence of each pellet is compared to the net 
emergence of its adjacent check, not ro the average emergence of all checks. 

4. Pelleting does not add materially to the cost when done on a pro
duction basis. If pelleting increases the net emergence to the 
point where the in dividual seed spacing can he increased, pelleted 
seed will cost less per acre than uncoated seed. 

5. The incorporation of fungicides in amounts greatly in excess of 
the amount recommended by the fungicide manufacturer is neces
sary for the control of pre-emergence and post-emergence damp
ing off. 

6. Pelleted sugar beet seed will germinate in dry soil as readily as its 
corresponding uncoated check. 

7. Under normal germinating conditions, the rate of emergence of 
pelleted and unpelleted seed is the same; under cool conditions, 
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the emergence of the pellets may be retarded several days. 

8. The incorporation of growth-promoting substances may prove 
very beneficial. 

9. Repellents and insecticides such as DD and DDT up to given 
amounts do not interfere with normal germination of the seed or 
cause injury to the seedling. 

10. The incorporation of 10 percent superphosphate in the pellet gives 
better results than other fertilizers or combinations of fertilizers. 

11. A combination of fungicides may prove better than any one 
specific fungicide. 

12. A light coating of graphite on the pellet as a final coating im
proves planter performance and does not interfere with normal 

germination. 

13. There is a possibility of controlling diseases which appear after 
the seedling stage. Incorporating Arasan on onion seed in an 
amount equal to its weight prevents onion smut. 

14. Minor elements that are lacking in soils can be added in the pel
lets. 

15. The pH of the pellet can be varied to give the proper pH for 
optimum germination of any given seed. 

16. Much work still remains to be clone in the pelleting of field crops 
seeds. Pelleting may be another source of combating new seed
ling diseases which might attack our field crops in the future. 

Pa ten t applications on the process are held by the Fa rmers and 
Manufacturers Beet Sugar Association. 


