
The Relationship of Seed and Cell Size to 
Planter Perfornlallee 

D fFFICUL TIES ARISING from variations in  the physical characteristics 
of sugar beet seed has lead to a study of planter performance as it is 
affected by the seed. Quite often actual seeding rates obtained in the field 
uo not correspond to the calcula ted seeding rate, and emergence patterns 
have indicated that something has happened in the planting process which 
'\vas not foreseen. A break down of some of the variahles involved indicates 
that at least part of the trouble can be traced to the wide variation in seed 
size fractions within a given size range, and perhaps to differences in 
density due to different methods or sequences used in processing the whole 
seed. Some of the difficulties encountered can be traced to variations in 
the metering devices of planters where the planter cell volume varies a 
great deal between planters. This cell variation along with the wide range 
in seed size may account for some of the variations in  the -field. 

If  7 - to l O/64 - inch processed seed is being considered, it can readily 
he shown that a l arge percentage of seed in the 7, to R/64-inch size range 
may nearly double the number of seeds planted per acre compareJ with 
seed containing a high percentage in the 9- to 1 0/M-inch bracket. A sphere 
1 0/64 inch in diameter contains 2 . 9 1 4  times the volume of a sphere 7/64 
inch in diameter and very often two 7/64 seeds will be picked up in a 
seed-plate cell which was intended to pick up and drop only one seed 
piece. In addition to planting more seed pieces than desired, this has the 
added disadvantage of grinding and damaging the pieces planted. Appar
ently, from the test conducted, a smal l incre,lse in  plate cell size increases 
the percentage of cell fill very rapidly when the seed useJ contains a high 
percentage of the smal l  sizes. 

A test to determine cell fill as affected by plate speed and seed size 
was conducted in  the laboratory using as many commercial planters as 
could be ohtained. The physical characteristics of the seed are shown in 
table 1 and it was with this seed that the cell fil l  and p late speed tests were 
made. The results of this test are shown in tahle 3 and figures 1 to 1 1 .  
Table 2 shows the results of plate cell fill for three different plate-type 
planters using a constant plate speed and changing the size of seed and 
the method of processing. 
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Table 1 .  Physical characteristics of Reer!. 

Great Western Decorticated Seed No. 268 
7 / 6 4  inch to 1 0 / 6 4  inch, 45,880 Seedballs per pound 

Seed size fractions 

Over 1 0 /6 4  inch _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 7  percent 

9 / 64 inch to 1 0 / 6 4  inch _ _  1 3 . 3  percent 

8 / 6 4  inch to 9/64 inch _ _ _ _ _ _ _ _ _ _ _ _ _ _  45.0 percent 

7 / 64 inch to 8 / 6 4 inch _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 5 . 1  percent 

Under 7 / 6 1  inch _ _  5 . !l  percent 

Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 0 . 0  percent 

Table 2.-Cell nil and seed size. 

American Crystal Seed 
Cell fill for John Deere No. 6 4  Planter 

Cell diameter .168 inch 
Plate speed 5 5  ft./ min. 

Cell fill 
percent 

Seedballs 
per pound 

Decorticated 7-10/64 sced _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  8\1.0 
_ 99.2 

a2,760 
46,960 
;3 1,440 
4R,250 
6 1 , 1 6 0  
40.070 

Segmented 7-10/64 (before gravity tablcl _ _  _ 

Segmented 9 - 1 0 -' 64 I before gravity tableL _ _ _ _ _ _ _ _ _ _  90.5 
Segm€'nted 8-9 , 6 4 (beCore gravity tabl e j  _ _ _ _ _ _ _ _ _ _ _  fl 7 . ii  
Segmented 7-8 / 6 4  (before gravity table J _ _ _ _ _ _ _ _ _ _  1 4 2 . 5  
Segmcnte�l 7- 1 0 / 6 4  ( a fter gravity tabl e l  _ _ _ _ _ _ _ _ _ _ _ _  8 :·\. 0  

Kind and 
size of seed 

Cell fill for International 40 Planter 
Cell diameter 1 1 / 6 4  inch 

Plate speed 50 ft./min. 

Cell fi l l  
percent 

Seedballs 
per pound 

2 4 1  

Seed 
damage* 
percent 

1 . 4 5  
2 . 5 0  

. 5 5  
l . : n  

1 1 .!10 
u;o 

Seed 
damage"' 
percent 

-- -------- - --------

Decorticated 7 - 1 0  ' 6 4  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  1 0 4 . 0  
Segmented 7-1 0 -' 6 4  (before gravity tabl e )  _ _ _ _ _ _ _ _ _ _ _  1 2 8 . 5  
Segmented fl- 1 0 / 6 4  (before gravity tabl e l _ _ _ _  1 05 . 0  
Segmented 8-9 '"64 (before gravity table )  _ _ _ _ _ _ _ _ _ _ _  1 3 4 . 0  
Segmented 7-8 / 6 4  (before gravity table ) 

Segmcnk:d 7 - 1 0  ' 6 4  (after gravity table l _  

_ _ _ _  2 1 9.0 
_ _ _  1 1 0. 5  

K i n d  and 
size of seed 

Cell fill for Rassmann Planter 
Cell diameter 1 1 / 6 4  inch 

Plate speed 3 5  ft./ min. 

Cell fill 
percent 

Decorticated 7 - 1 0 / 6 4  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 6 . 3  
Segmented 7- 1 0 / 6 4  (before gravity table ) _ _ _ 1 1 7 . 3  
Segmented 9 - 1 0 / 6 4  (before gravity table) 9 7 . 4  
Segmented 8 - 9 / 6 4  (before gravity table) _ _ _ _ _ _ _ _ _ _ _  1 2 5 . 0  
Segmented 7-l y 6 4  (before gravity table)  _ 1 6 4 . 0  
Segmented 7- 1 0 / 6 4  (after gravity table) _ _ _ _ _ _ _ _ _ _ _ _  99.5 

·Percent pn�sing through a 6/64 round-hole screen. 

32.760 0.42 
46,960 0 . 9 7  
37,440 0 . il 7  
4 8 , 2 5 0  O.4R 
6 1 , 1 6 0  2 . 2 4  
40,070 1 . 4 5  

Seed 
Seedballs damage· 

per pound percent 
------

32,760 0.98 
46,960 2.89 
37,440 1 . 1 1  
48,250 2.80 
6 1 . 1 6 0  3 .78 

40,070 1 . 7 5  
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Table 3 . - C e l l  fill and seed damage. 

Data obtained from IO-minute runs 'With seed hoppers one-haIr full. 

Plate ,speed Percent 
Planter ft./ minute cell fill 

Percent 
seed damage 

- -�- --� -----

.Tohn Deere No. 55 

John Deere No. 64 

Internatio n a l  H a n·(·<;tel' Company No. 1 0  

Paul M i l ton 

Hassmnnn 

Olson 

Planet Jr. 

10 

2 0  

40 

60 

" 0  

1 0 0  

1 10 

I S O  

1 0  

20 

4 0  

6 0  

' 0  

1 00 

1 40 

1 8 0  

1 0  

2 0  

4 0  

en 

8f) 
1 0 0  

1 4 0  

1 8 0  

1 0  

2 0  

4 0  

60 

"" 

1 00 

1 4 0  

"0 

10 

2 0  

4 0  

1 )( 1  

80 

100 

140 

I R O  

1 0  

2 0  

4 0  

60 

SO 

1 00 

1 40 

IHO  
1 2 . 9  

2 0  

4 0  

60 

8 0  

1 0 0  

1 4 0  

1 8 0  

11'1 5 . 7  

1 30 . 7  

1 1 7.8 

1 1 1 . 0 

1 06 . 0  

H i l A  
9 0 . 1  

7 6 . 4  

1 1 1 . 0  

1 1 1 . 3 

1 00 . 5  

97.R 

fHl.8 

82.H 

63 . 7  

43.7  

1 5 4 . 7  

1 5 3 . :{  

1 4 4 . 0  

1 5 : U :  

1 2 7 . n  

l IG.!' 
n.5 
85.0 

148.3 

147.3 

1 2 7 . �  

1 2 2 . 0  

1 0 7 . 3  

77.8 
64.4 
47.1' 

106.1 

1 06 . 1  

9 9 . 0  

>l 5 . 0  

H.R 
fI:1." 
4 6 . r.  

:'113.6  

No .-lata 

9 4 . 4  

7 0 . 0  

18 .7  
55.:{ 
5:3.6 

2 5 . !)  

1 6.6 

1 2 9 . 2  

1 0 4 . fi  

4 6 . H  

3 4 . 8  

2 2 . 7  

1 5 . 1  

8 . 0 2  

4 . 7 4  

3 . 8 8  

4 . 1 6  

3 . 34 
2 . 9 0  

2 . 4 2  

a . :3 2  

:4 . 6 3  

:3.fl7 

7 . 2 1  

R . 1 5  

r..32 

6 . 1 7  

4 . 7 R  

4 . 0 4  

5.02 

5.07 

7 . 7 0  

6 . 9 9  

6 . 4 0  

n . 3 0  

n . I O  

6 . 4 4  

6 . 2 0  

8 . 54 

1 1 . 5 4  

9 . 7  

1 0 . 4 5  

8 . 6 5  

7 . 5 9  

5 . 3 7  

8 . 4 9  

9 . 8 0  

8 . 2 5  

6.42 

4.] 3 

4.94 

5 . 1 1  

6.89 

5 . 8 2  

8 . 5 6  

No data 

2 . 1 9  

1.97 

2 . 4 9  

1 . 5 0  

2 . 6 l{  

2 . 6 6  

4 . 5 7  

2 . 3 2  

7 . 4 1  

8 . H  

7 . 4 1  

2 . 1 3  

2 . 5 6  

3 . 4 5  

4 . 5 4  
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PAUL MI LTON PLANT E R  
P l ate :  Vert i c a l  Mach i ned Bronze 

O utsi de Oiammr. 10 · 

139 Cells e: deep ii" 1ono t,i'
wide 

Seed, /4" to �"
G.W. 268 decortlccsted 

4 5, 880 Seed boi ls/pound. 
S e ed i n g  RoTe, F i xed 8.82 cello;/ft. 

5.03 Ibs.jacre 

ZO F I G . 7 
10 0!-"'I""O--'ZO"'--=30-=-40=""50=-"'60=-"'7"'0�8C:0�9C:O:--"IOO=-=-"'1I""0-"'12C:0'-:::13O=-1"'4-=0-1"'50""""'1""60::-7170=""'180 

Ce l l  Speed - Ft. per M i n ute 
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CELL FILL and ROTOR S PEED 
Planet Jr. 

Roto r :  Cost Iron 2��.d.; eiQht 
corrugati ons;  machined 
peri phery ; seed swept 

7 �,h���gh NO.8 hQle(�·d iom.) 
Seed, .. - i4 G.W. 26B decorticated 

45,BBO Seed balls/pou n d .  

Seed l ing Rote : Fixed, 3.B9 cells/ft. 
2.22 lbs/acre. 

F I G . S  

° O � 20 30 40 50 60 � � 90 00 00 � OO � � � � �  
Cel l  Speed - Feet per minute 
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1 .05 M. P. H .  

C E LL  FI LL and PLATE SPEED 
O LS O N  

Plate : M a c h i ned �"
s heet stee l 

D i a. (g u l let to g U l let ot sa,"! teet�815· 
84 tee!� D i

l�
·
,
�f g u l let} i . � .. to 54 G.W. 268 decort, cated 

45,880 seed bo l is I pound . 
Seed i ng Rote ; Fixed - 7.7 9 ce l ls /ft. 

4.54 Ibs la cre .  

F I G . 9 
O����� __ ��� ________________________ � __ 

o 10 20 30 40 50 60 70 80 90 100 1 10 120 130 140 150 160 170 180 
Ce l l  Speed - Feet per M i n ute 
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CELL FI LL and PLATE SPE E D  
J . I .  CASE 

Plate : Slanti ng cast iron , mochined 
bock, 40 Peripheral ce l l s .  
P l ate d iom. cente rro centerof 
ce l l s ,  6.875 " 
PlaTe No P - 2386  
Fa l se bottom No. P"238 4 .  

Seed : G.W. 2 6 8  decorti cated" 
45,880 Seed bo ils per lb .  

o 10 20 30 40 50 60 70 80 90 100 1 10  1 20 130 140 150 160 170 180 
Ce l l  Speed . Feet per Minute 
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Eight makes of p lanters were tested, but since the Case planter used 
was not a production model it will not be included in the report. The 
other seven are : John Deere No. 5 5 ,  John Deere No. 64, International 
No. 40, Paul Milton, Planet Jr., Olson and Rassmann. Other p lanters 
would have heen included i f  they could have been obtained in time for 
the test. 

The seed in table I was Great Western No. 26S processed at  the 
Sterling, Colorado, plant. It was decorticated 7 - to l O/64,inch size having 
a rather high seedball count per pound. The seed used in table 2 was 
American Crystal processed at the Rocky Ford, Colorado, plant. The seed 
was run through the sampling machine at the Seed Laboratory of the 
Colorado Agricultural Experiment Station to get samples for seedbal l  
counts. All calculations were determined hy weight on a sensitive balance 
after the seedball count had been made. The Great Western No. 268 seed 
had a seedbal! count of 4 5 ,RRO per pound while the American Crystal 
decorticated sample which was tested had 3 2 ,760 seed pieces per pound. 
H. W. Dahlberg, Research Manager for The Great Western Sugar Com
pany, says that different va.rieties will vary between themselves to this 
extent. 

In general the cell fil l  for al l  plate planters was higher using 7 - to 
10/64-inch decorticated seed with the correspondingly larger p late cells 
this year than they were last year using 7 - to 9/64,i11Ch segmented seed 
and smaller cells. This seems to bear out the idea that wider ranges in seed 
size are used at the expense of precision planting. Table 3 summarizes the 
results of the plate speed and cell fill test and shows the corresponding 
seed damage. The seed damage was measured as the percentage of  dust 
and hroken particles which pass through a 6/64-111Ch round-hole screen 
after passing through the planter metering device. 

The slope of the curve on the cell fill versus p late speed graphs indicates 
to some extent the sensitivity of the planter with respect to speed. In general 
the flatter the curve the less Eensitive it is to increased speeds. The highest 
point on the curve at slowest speeds is some indication of how much too 
large the plate cell is for the seed heing used. As an example, the 1 1 /64-
inch cell in the International No. 40 planter has a volume of 1 3 . 5  percent 
greater than the . 1  ()R-inch cell in the John Deere No. 64 planter. At the 
very slow plate speed of 10 feet per minute both p lanters should pick up 
seed directly proportion"1 to the volume of the planter celL In this case 
the International had 1 5 4 .7  percent cell fill and the John Deere I I I  percent 
eel! filL This brings out the delicate relationship between seed size and 
cell size. 

Table 2 again shows the effect of changing the size of  seed on the 
percentage of cell filL The International No. 40 in this case dropped more 
than twice as many seed pieces when 7 �  to 8/64�inch seed was used as it 
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did when 9 - to lO/64-inch seed was in the hopper- The John Deere 
increased ') 5 percent using the small seed and the Rassmann increased 68 
percent. 

In  the field where laboratory control is impossible it m ight he desirahlt" 
to divide the present 7�  to 1 0/64�inch seed into two sizes. One size, from 
7�  to 9/64,inch using a 1 0 /64�inch plate cell for growers interested in  the 
highest possible numher of single�germ seeds and the other, from 9- to 
l O/64�inch using a 1 1 /64,inch plate cel l ,  for accurate planting nf seL�d 
p ieces sl ightly higher in sprout count. If the prohlem of seed processing and 
distribution were not too great, more accurate sizing would he definitely 
advantageous. It is yuite evident that anything that could be done to 
produce Cl more uniform size of seed would he highly heneficial . Keeping 
the plate-cell size as small as possihle to accommodate the largest seed in 
the size range will  help .  By using the ",manest plate cel l  possible and 10\'\' 
planter speeds a fairly good joh of planting can be done .  




