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?o:;_"' tb.e season of 19<1:4 the Utah-Ic1aho Company will make 
available a seed nroduct sized 7/64 inch to 9/64 inch 1·rit~ an 
approximate germi~ation of 90 perc~nt. This seed will be used in 
all plantings made with the Cobbley precision planter developed 
by the agi-•icul tur8l engineering staff of the Utah-Id.e.ho Sue,a.r 
Company. The primary ob jective in the use of this closely sized 
hi gh- ger:i1ination seed is to make poss ible a complete mechanical 
thinninG ope ration. The possibility of a complete mechanical 
thinning operation will and must depend upon the number of plant s 
that emerge in the field, the numbei:... of these plants tha. t e;:,;erc;e 
as singles and the manner of their distribution. 

Counts made on field emergence during the spring of 
1 943 revealed the fact that for everv 100 seedballs olanted aver
a ging 70-percent germination only fr~m 30 to 35 seediin~s emerged. 
We were not aware that because of injury a certain part of the 
seed that ~ould ge rminate on blotters would not emerge in the 
fi eld. Air po cke ts, local moisture conditions, frost, fungi 
attacks D.nd i r:iproper planting are some of the conditions that did 
and in tl"le years to come ~-rill again take thei11 toll on field 
eme r gence. T[-rn added insurance that 90 s ermination seoc1 :trill 
give is a factor that must be recognized. 

In standardizing tha size range of this seed we have 
b een gui dod by t he low 3ermination of tha t se ed below 7/G{ inch 
in size and the large p:coportion of multiple-germ segmen ts in 
tha. t seed nbove 9/64 inch in size . This is especially true:: ·wh en 
!:'ligh gc:"';nina ti on whole seed is segmented. The physic al quality 
of this scod is greatly improved in the gravity separation pro
c o ss in that a d efinite scarification takes placo , leaving tho 
so cd se gments generally fro o of corky material. This, as W8ll as 
the close s izing, adds tremendously in planting efficioncy . The 
manner of d istributing this so od will be discussed in a lat er 
pape r by ?_owland r.c. Cannon. 

At the present time v,ro are using 3 11 f a ced , 24-- g:;_~ it 
stones l~ inches in diame ter. The major part of the ~iliolc seed to 
bo se gment ed will be from 75 pe rcent to 80 percent ge r ;·1ina tion 
and t ho 2;l"' Jator part of our experimental ·work has boon on scccl in 
this range . 

With 75 percen t to 80 percent ge rmination saJd r e cover
ies on tho 7-9/54 inch size range run between 35 percent and 45 
~crccnt prior to the gravity separation. Wo have attempted, in 
a gr eat many ¥ays, to increase thi s recovery but havo not ye t 
been e.blc to better our ge neral r e covery of about 40 pOJ'."ccnt. 

1/ Utah-Idaho Sugar Company. 



_.:_i:l-

Considex'able difficulty has been experienced in keeping the per
centage of multiple-germ seed segments at a reasonable fit;ure 
and in some cases in controlling doubles an excessive amount of 
injury has been evidenced in false germinations. A close examin
ation of the segmented product revealed that the major part of 
the doubles was f1·om 2-germ seedballs that had passed the shear
ing bar and had suffered no more injury than having the cork re
moved.~ The greater part of the segments germinating falsely 
appeared to be from the large seedballs that had been shattered 
excessively. There was very little evidence of multiple-germ 
soed segments coming from the large seedballs of the whole Beod . 
As a result of this examination we decided to try sizing the seed 
before segmenting. 

Three 110-pound bags of u. S, No. 22 were segmented in 
each trial. The seed was separated into two sizes; the large 
size being plus 4 mm. and the small size that portion below 4 nY,1 . 
Tho large size averaged approximately 57 percent of the whole 
seed, leaving approximately 43 percent in the small size. The 
oversize from the large seed segmented product w·as caught and 
woighed and la tor added to the small ·whole sel;d. as it was being 
sheared at tho same bar setting. Tho oversize from the small 
whole seed was returned to tho shearing bar in a continuous cycle 
anc1 sog:nontod vri th the small size. 

As can bo seen on tabl e 1, our suspicions would seem to 
bo confi:r'mod. Tho setting at T:Jhich wo rccoi vod our groat~~ st :i.1 C

covcry in segmenting the large sizo was by no moans tho setting 
at 1.,rhich rocovorios were gr:.;atost on tho small size~ This vns 
also truo when reversed. Tho best rccovorios on tho smnll size 
came at a setting that gave a very poor performance on the largo. 
W0 arc forced, in the production of 7/64 inch to 9/64 inch seg
mented seed, to uso a rather fine setting in order to get a maxi
mum a~ount of singles. If this work is a true indication of tho 
facts we have bo~n receiving but a small recovery from tho larger 
whole seodballs. It is from the larger seedballs that one would 
normally expect to receive tho major portion of multiple- germ 
seed segments . As the table reveals, however, tho numoc:;."' of 
doubles in the product from the large seed was only approxi~atoly 
one-third the number that appeared. i n the segmented seed fror:: the 
small size~ This, again, would confirm the belief that tho largar 
seed was being literally shattered. It is interesting to note 
that whilo the original gorrriination of the large whole socc1 is 
approxL.mtoly 10 percent higher than tho small whole seed tho 
order is dofini toly reversed in their segmented products. It 
will also be noted that both the large and the small ~iliolc sood, 
when seg~ented individually, produced higher germinating products 
than the sood that was scgmantod without sizing. Finally, the ~ 
pounds per hour w2s increased to 2 certain degree in sogocntinG 
the largo soparatc ly as against using unsized seed and tho pounds 
per J:-i.our sog·ccnting the small was increased decidedly . 

Wc arc at tho present ti o doing more work on this 
problen:. 
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Low- E,'ermination seed will also be a problem that we will 
have to meet this year as well as in the years to come. In attemp
ting to segment low-germination seed we have experienced very 
heavy losses, both.in recovery and in germination. A consider
able amount of seed germinating 45 percent was segmented with the 
samE~ procedure that we had used in segmenting high-gerr.'lination 
seed. The segmented product from this seed varied from 15 per
cent germination to approximately 30 percent. It 9an be readily 
seen that losses sustained in this manner are excessive. In the 
first place we were operating 55 percent of the time on non
viable material which increased the costs of the operation in a 
like proportion and cut our capacity to a very large extent. In 
view of this unsuccessful attempt to handle this low-germination 
seed we tried improving the seed before segmenting. We found 
that the greater part of the non-viable material was in the snall 
whole seed. The seed was sampled and broken down into its vari
ous sizes; namely, that portion minus 3-1/2 mm., from 3-1/2 to 
4 mm., f1•o:n 4 to 4-1/2 mm, and that part that was plus 4-1/2 mm. 
An example of this sampling is shown on table 2, example A. 
Twenty-one and two-tenths percent of the total of this material 
averaged only 5 percent germination. Twenty-seven and sevcn
tenths percent averaged 13 and as can be seen, by removing these 
two size ranges, or the larger part of them, the germination of 
the whole seed can be raised to a point where it would be profit
able to handle it. J\t the same time we have eliminated the small
er sized seed and can do a much more effective job of segmenting, 
with greater recovery, than could be possible by segmenting the 
entire product. Some examples of our results in increasing the 
gorl!1ination of the whole seed can bo seen in examp+o B on table 
2~ We feol that we could woll afford to take even lower recovor
ios than those shown under B in order to have a higher germinat
ing whole se0d to work with. 

We have been very successful in tho work that we have 
carried on with tho gravity table, It should be noted, ho~· ever, 
that the ability of tho gravity separator to give maximur.: re
covcrio s is dopendent upon the quality of the material going onto 
tho table. In making 90 porcont germination seed, our ond p:coduct, 
wo find it is necessary that the seed that comes onto the table 
be in tho noighboi-·hood of 80 percent gorr;;ination if noI'mal re
coveries aro to be expected, If an excessive amount of 11.t;ht 
material is introduced at tho table it bocoii18 S necessary to use 
more air as well as more pronounced lateral and longitudinal 
raises 1rrhich, of course, iowe1..,s tho recovery on tho high-density 
spouts of tho table. A much more efficient job of mal-c ing tho 
.separation has boon experienced whore tho mato1·ial cntei~ing the 
table is fairly well scarifica_. It will be noted in table 3 
that tho No . 5 spout generally has a fairly high or a mediuE 
germination. This can be attributed, in tho main, to the fact 
th.::.i.t ::we t of the viable material in this spout has enough corky 
material still left on the seed to P1ake it qui tc buoyant c:.incl. it 
is floated. off of the tablo '\ilri th the light material. The gJ.~avi ty 
separator has a number of controls that doter1dnc the type of 
separation that is to be made. The side opposite to tho side of 
discharge is elevated 1.-1/2 inches when it is fully dci:n'essed. 



As the occasion demands this elevation can be increased to the 
point desired. This is what is termed the lateral raise or 
elevation. The end of the table opposite to the end where the 
seed enters the table is also elevated. to that point necessary 
for a pI'oper separation; this being known as the longitudinal 
raise or elevation. The table has a controllable oscill2ting 
motion and it is this oscillating motion that conveys t~1e high
densi ty seed up and across the table. The deck of the table is, 
in most cases, a wire mesh through ·which an air blast is foTcec1. 
This air draft can be controlled to the point desired. The 
separation process consists of setting the air blast to a point 
where it ·will lift the lighter material from the table and. be
cause of the lateral inclination as well as the direction of the 
air blast it is floated off of the table on the low side, which, 
in our teros, is the number 5 and 6 spouts. The heavier oaterial, 
or in our case the viable seed, responds to the oscillating actio~ 
of the table and. literally wall<.:s up hill where it is discharged 
in the higher spouts. The quality as well as the quantity of the 
seed a"ischarged through any spout can be raised or luwer·ed by 
raising or lowering the lateral and longitudinal elevations. In 
attemptin3 to make a separation it is best to begin with a mini-
2uo setting, both laterally and longitudinally and then increase 
to the point 1:Jhere the best job of concentrating can be accom
plished. Tho more drastic the lateral or longitudinal elevation 
the nore difficult it becomes to effect a concentration, We have 
been able to obtain our bast 'IITork by r:1aintaining the E1atorial on 
the deck of the table at about 1/4 inch to 3/8 inch deap. It is 
very important that the table be covered at all times, as any 
bm:--o spot on the table tends to funnel the air blast and cause 
an uneven air distribution ovor the table. :An excessive anount 
of air not only causes a heavy discharge into the number 5 and G 
spouts but also tcna_s to float a certain part of the light mater
ial over tho bed of seed into the high spouts, Care should be 
taken in setting up the table that it is level at its base 2ncl 
that there is absolutely no vibration of the base at any tir:1e. 
Table No. 3 is an example of how tho quality as well as the l~c
covory of the seed can be affected by varying changes on the 
table. This work was all done wLth seed averaging approxinatcly 
80 percent germination and we were running 700 pounds per hour. 

It will be noticed that in the first setting shown on 
table 3 vo were ablo to concentrate both tho high-quality sooct as 
well as the greater part of it in the first four spouts. As tho 
longitudinal elevation increases 1/2 inch in each of the follow
ing three settings we lose thls concentration to a marlrnd dcgToo. 
It 1;-.rill iJe noted that tho number 5 and 6 spouts increase in gor
r.1ina t ion each time the table is raiscc1 and tho top spouts begin 
to decrease. This is also true in recoveries. As we increase 
tho longitudinal elevation the amourlt of seed discharged fro2 the 
numbci~ 5 and. 3 spouts, as well as fror.-: nur1ber 4, is increased to 
the point where we have a very poor germination, notwithstanding 
the feet that the germination on the high spouts still roEains 
fairly :1.iC;h . For an examplo, notice tho georne tric averages of 
the number 1 and 2 spouts at tho different settings. At the 
nur'lbor l setting the recovery was 35. 6; at the nur:iber 2 setting, 
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Table i'Jo. I 

Recovery and Germination Data from Shearing Sized Seed 

Pounds I l Germ~-- Germination of SeeciS"ized 
Per . Recovery Data i of 7/64 11 to 9/64 11 I 

Hour , % 1 
1o ' % I 1o TotaT ~ Vihole % l _, 1 ~ 

~ ' ! 

:ge See~- ize_-:_ Approxi. tely_~~.!00 m.~- ! ------·--- -------~ ; _ i . j 
.079 346 25.·± I 18.5 56.1 '±3.9 : 90 66 6 I 5 I 77 
.oso - 543 ls.2--f- 35.9 -,5.~ s1.1 ' 94 69 s ! , I - 79 ~· 
:;o;rr---:::~=-tf ~- ~32-:r 39 .3 L so-:1 -+ 94 n , s i 5 1-~ __ s1 
.o_s~~------i---~ pi·~-- ___ 22.s I' 36.5 I -~~5 + 91 ! I . 

i I : T ! I I 1· I 
mall Seed - A proximately - 11,00 m.m. + I : I \ 1 I 
-:019 -~ 688 --==ff3.8 1 76.2 I ·~fa-:·8 1 --82- I 68 i 15 j 5 · 89 1 

.080- -§SJO 42.0 ·-~--· i 58_~-___±.~~o ! 84 ! 61 l 14 5 _j_,~ _ _§._o_~ 
20.8 i 79 .2 1 20.8 I 80 1 67 1 20 I 3 1 90 

~
~.!08_? __ -+- 690 I 32.6_~ ~=-~~·- ; -67:1 I 32·~6~ 80 r ! j 1 ·-----1 

nsi_zed Seed ______ __i ______ .. ··---- [ --~-~-- I ~ I - ··---.,,,..,.---
.07_~--- -- ! -~l_.Sl I 27.~-- . _ l 72.3 I 2]_e7 85 i 54 i 13 I •± -~--7_1 __ 

~Q---+=- 402 -+ ~5~---t------ I 5L.i:.5 t---~~·5 90 ! 5~-~ 11 i 9 : ____E. 
L..!.9~_.J__ 374 · <±1._l ___ J_.. I 58 .9__J_ ·±1.l -'---- 90 55 I 13 ! 5 73 J. 
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28.35; at the number 3 setting, 24.44, and at the numcer 4 set
ting, 2,0.31! 

In summarizing this work we must conclude that ''rhile 
it is possible to improve the quality of our seed to a great 
degree by p:r•oper clipper operation and gravity separation work, 
we are dependent, to a major degree, upon the type of segmenting 
that is accoiTrnlished. The segmenting process would appea1~ to be 
the ;,re ak link in the chain and any further improvements to be 
rnac1e in increasinc the quality and quantity of the seg111entec1 
seed must, in the main, come from improved segmenting methods. 

Table No. II. 
A 3 

.,,_;. 
Iv 

Size of Germin- Original % rte- Screen Fclrl i::"'inal 
m. 1i.l. -=:·otal e.tion r~ cover;y: 1Jaste W2,ste C-e 1~r~1. .J-erm • 

..f-.J . 5 30. A 58 ~5.0 87 .. 6 10 §.9 __ 
- •Jc • 5 
..j, L_'.: • 0 '20 7 35 33.5 85.7 5 1 52 
--".~. 0 
+3.5 27.7 13 42 5 86.7 4 3 58 

~· r:; 21.2 h 43.0 81 9 15 14: 58 -0.0 u 

43.0 74.8 8 7 57 
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TABLE NO. III 

I
Gro.vity _____ :_ . j I- .__:_ __ Germination , j I ,· j •. Germination ,~ I 

Tab lo I Sp_out I - /o i /o /o l ~o 1 \~t. per 10~ S11out I /o I l~ I % ! % n~t. pe~ 100 I 
!
Setting . No.I rlecover iTotal Singles! Doubles ISeed Balls No. ,Hecovery Total Singles I Doubles t,eed Balls I 

I . . I I I I j I 

!
Lateral , 1 I 15. 79 !94.00 J 66.49 33 .51 .

1 

1.02 I land2 i 35 .60 195.ll 74.03 I 25.87 1.01 
Raise 1-1/2

11 I 2 . 19.81 !96.00 I 80.21 119.79 1.00 
1 

l - 3 60.67 195.07 I 80.9~ 1 19.08 j .97 
! I 3 I 25.06 !95.oo 9~.58 I 9.42 I .89 1 1 - ,4 81.76 ·,~1.70 , 8:.9o I 15.10 · .91 
I ! 4 / 21.09 182.00 I 96.36 1 3.64 / .74 J 4ano5 . 31.79 .69. 88 i 9b.12 I 3.88 ,65 
fLongitud. I 5 j 10. 70 !46 • .oo ! 95 .65 I 4.35 I .56 j 4 - 6 

1

1 39 .32 59 .80 ' 94.05 
1 

5.05 .60 
1Raise 1-7/8° I 6 / 7 .55 '. 14.00 I 90.00 l 10.00 j .50 i 5and6 18 .24 32.77 93.32 6.68 I .. 53 

~I ·-·- ··-- ·----1· ·--;-·t-11. 79 -- ;97 .5-;+I -;;.;_--·-~~ •. ;;-t-:-9_6___ : land2 

1

1 28 .35 96 .92 80.01 I 19 .-99 
Lateral 2 ,. 16.56 igs.so 85.50 J 14.50 II 1.02 I 1 - 3 j 53 • .32 95.32 .

1 

83.36 I 16.64 1 

Raise l-l/2n 3 24.97 193.50 86.17 'i 12.83 , .96 j 1 - 4 76.15 89.67 86.39 13.61 j 

_ . 4 ! 2~.83 '!76 .. 50 93.46 6.-54 I .75 I 4and5 I 35.~8 170.7~ j 9;.62 5.38 I 

/
Long. 1 5 I 12.74 i60.50 

1 
96.69 , 3.31 I · ~-~ I 4 - 6 I 46.08 158.90 1 9o.90 4 ... 10 1 

tse 2-1/4
11 

j 6 ! 11.10 !21.00 I l ! . ou ! 5and6 I 22.46 144.-72 j 98.12 1.88 

!Lateral I 1 ! 9 .57 :95.5~1;1~;~.27 I l .~;--t lan-:;; 'i 24.44 ,96.41 i 79 .52 i 20.48 

I
Raise 1-1/2

11 ! 2 I 14.87 !97.00 J 84.54 j 15.46 I 1.00 j 1 - 3 '±7.21 85.12 87.75 112.25 
i 3 22.77 173.00 ! 96.-58 I 3.42 I .81 . 1 - 4 I 70.75 79.09 90.54 I 9.46 

I 
i 4 I 23.54 l1a.oo 1· 96.15 ! 3..85 ! .77 I 4and5 37.21 j67.DO 97.29 , 2.71 

Long. I 5 1 13.67 !67.00 , 99.25 I .75 ! .74 I 4 - 6 I 52 •. 79 154.31 j 98.09 1.31 

.99 

.. 98 
• .92 
.69 
.. 63 
.56 

1.08 
,.-99 
.94 
..-75 
.-69 
.. 65 !Raise 2-3/4

11 
: 6 I 15.58 !24.00 ti 100.00 ; I .56 ! 5and6 I 29.25 144.10 j 99.65 .35 

1 

jL;;;;:;.1- ---1 1 7.62 --197-:00- -B9.59 i 30:~-l--r--;:-ll __ _ i land2 20.31 95.13 I 75.96 24:04J 1.08 

IKaise 1-1/2" j 2 12.69 1::J1±.00 , 79 •. 79 I 20.21 / 1.06 : 1 - 3 41.31 93.79 
1

1 84.88 15.12 I 1 •. 02 
! I 3 21.00 !92.50 I 93.51 ! 6.49 l .90 ! 1 - 4 65.04 88.58 ' 88.56 11.44 .97 
11 ' I I I I I • I 
. ong. 4 23.73 179.50 1 94.97 t 5.03 i . 8 2 ; 4and5 38.04 175.74 I 96.86 1 3.14 j . -79 
!Raise 3-1/1" 5 1'1:.31 :69.50 j 100.00 -- i .77 1 4 ... 6 58.69 54 •. 02 97.97 I 2 .• 03 .-70 

6 20.65 ~ 14.DO , 100.00 -- ! .52 j 5and6 34.96 !36.72 j 100.00 , -- · .6 '1 

1---·-·- -- ·---i- I _____ _ L_ _ _____ ___ L____ _ -''-----·--------------~ 
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