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In 1943, whole and sheared seed were compared in one 
experiment in which fertilizer treatments also were included. as 
a variable and in another experiment the sheared seed w2.s p1rrntec1 
at seven rates of seeding. 

The tests were located on the Agronomy Farm of the Colo
rado Agricultural Experiment Station (1) adjacent to the city of 
Fort Collins. The soil is a moderately heavy loam of the Fort 
Collins soil series. Spring wheat was grovm in 1942, approxi
mately 12 tons per acre of rotted manure was applied to the 
stubble and the land irrigated and fall plowed, Superphosp~Dte 
(45 percent) at the rate of 120 pounds per acre was drilled in at 
the start of seedbed preparat~on in Earch 1943. 

The seed used in these t8sts was Great Western 63. The 
sheared, or se grnen ted, seed was obtained from the Great ~fo s tc:i"n 
Factory at Fort Collins from the same stock as issued to growers 
in 19~3. Ten •)ounds of whole seed of this strain were o-oteincd 
from the Longrn.~nt Station of the Great 1fostern Sugar Company. 
Joth lots of seed were of satisfactory germination, that of the 
whole seocl being recorded as 92. Germination tests of the shear
e;d. seed made by tho Colorado Seed Laboratory showed approx1 rnat.::.:ly 
105 sprouts from 73 seod pieces per hundred. The avoragss of 
nine g8rrnination tests indicate that 44 percent of tho gcr, inat-
ing seed nieces produced doubles. · 

J;:;xporimcnt 1.- Comparison of W1Dol0 and Sheared ou.~_"/.,i_:_ -
3co t 00.:)d . 

Plan of Test 

The sood comparisons were combined with fertilizer 
trcatmcnts to make six troatmonts for this test. Th.:; plots Hero 
of ciG;ht i-·ows each and 100 fc:,~) t in longth. Th011 0 v.rcrc six l 1 Ci)li
cations; a 6 x 6 Latin square dosign was used . 

(1) Agronomic 1nvcstigations arc cooporativo with tho Agronomy 
Section of the Colorado Agricultural Experiment Station . 

1/ Associate Agronomist, Divis1on of Sugar Plant Investi gations , 
3urc2u of Plant Industry, Soils, and Agricultural =nginccring , 
U. 3~ ~cnartmont of Agriculture. 
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Seeding 

Th is test was planted April 27 with a Plane t Jr. hand 
dril1 . The whole seed was planted at the rate of 18 pounds pe r 
acre an~ the sheared seed at an actual rate of 9.35 pounds per 
acre . The planting rate for the sheared seed was heavier by 
2.35 pounds per acre over the rate of seeding originally pl anned . 
Only a few seedlings emerged in this test prior to the r a in s 
starting ~·J:ay 6. It was evident when the initial stands er.:.erced 
that both rates of seeding were greatly in excess of rat e s tha t 
would have proa.uced adequate stanc1s under the field conc1i t j_ons ~ 

Stands 

Data on initial and harvested stand s are given ln 
table l . 

I nitia l a nd Harvested. Stand s from Whole a nd Shear ed 
Sugar-Be e t Se ed 

(Data given as 6-plot average s) 

? r oat :ne nt Initial stands 1/ Harvosted 
Total Singles s t and 

1 . Whol0 seed ; no f ertilizer 77.2 5f8 98 . 5 
2. Who l o sood.; f ertilizer No. 1 78. 4 5.1 96 . 6 
3 . Whole SGG d; f ertilizer No. 2 74 .1 5:4 99 . 8 
4 . Shea:ced seed ; no f ertilizer 59 .8 12.5 97 . S 
5 . Sheu.rod seod; f ertilizer No. 1 60.0 12 : 7 106 . 5 
6 . Shear oc1 s eed; f crtili z,; r No, 2 50~5 1 2.3 9G . 5 

l~ean of t <Js t 68.3 8 .95 99 . 8 
F value 33. 27-lH:· 44. 46~~ 1~7 2 
2.086 tirnJ s t h e S.E. of a diff . 4.7 1.7 

v 

1/ I nchc s in 100-inch row length containing 1 or more s ugD.:L'- IJ.:; .. t 
pl Bnt s . 

2/ r umbc r of roots in 100 f ee t of row L ;ngt h . 

Ski p s in exce ss of 5 or 6 inche s wo r e r are i n the 
ini t i al s t and s from both type s of seod, bu t tho sta nd counts re 
voal t hat t h e stand fr om the 1:-.rhol c seed was si gnifican tly hcavi c:c· 
and cont a in,; d si gnificantly f ewer singl e s. Ti me studi o s we r e 
mad o on t ho thinning of one block, i. o., t hr c,; plot s each of the 
whole and sheared so~ d . Thinning was by t he conventional me t hod 
with a short handl ed hoc . Tho ave r age time r equired for thinning 
was 7? . 0 minut e s por plot whe r o whole so..;d had been used encl 60 . 3 
minu tos por plot for t he sheared s eed . This repr esents a saving 
i n thinni ng timo in excess of 20 percent ~~e n shear ed s c~cl was 
used i n t h i s t e st. hos t of the saving in time in t h i nning t ho 
stand s ob t a ined f r om sheared sood wa s due to the f a c t t hst , 
u sually , a s i ngl e pl ant coul d be l eft a t approximat ~ ly t h: 
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de sired spacing without any finger work whereas in the f5tends 
fI'om the 1,·rhole seed it was se ldom possible to leave a sine:.le 
plant without removing one or more seedlings with the finge rs 
after blocking as carefully as possible with the hoe. Excellent 
harvested stands were obtained from all the treatments an~ such 
diffe rences as were found appear to be wholly due to chance . 

Yields 

The results of this exoeriment are not given in detail 
with respe ct to the fertilizer t~eatments~ The average yi eld of 
the 18 plots planted wi th sheared seed was 3 ,782 gross pounds of 
sugar per acre from 12.46 t ons of roots of 15.12 percent sucrose . 
Tho averaco y ield of the 18 plo ts planted with whole seed wa s 
3 , SlG gross pounds of sugar per acre from 11.89 tons of roots of 
1 5 . 21 p8I'C C"nt sucrose. Although these diff0rence s, with ti:le 
exception of the sugar percentages, are in favor of th0 sht&rec1 
seed thoy aro small and aro, probably , not statistically signifi
cant. 

Experiment 2.- Rate of Seeding Shoarcd Seed. 

Materi als and Methods 

In this experiment , seven planting ~ates were used, 
replicated sovon times. The fi e ld arrangement was a 7 x 7 Latin 
square . ~ach plot con sisted of 1 6 rows, 60 feot in l ength . 

rho drill available for planting this test was 2 Planet 
Jr. hand di-"ill with an adjustable oponin[:; at the bottom of the 
seed hop0er. Ac curate adj ustment of se eding rate with t~is drill 
is somo~~at difficult, a nd uniform seading at vory low .rat es is 
not possiblo . To avoid those difficulties it was decided to pre
pare Eixturos of differing proportions of l i ve and de ad seed and 
plant all mixture s at a uniform rate to give tho desired r a te of 
planting of normal seed for each treat ment . The doad seed was 
prepared by pr o soaking a quantity of tho sheared seed the.n drying 
the soaked soc;d in an ,;lcctric oven at approximately 90° C. This 
trcatLlJn t was effective in killing the germs of the seed without 
materially changing tho physical condition of tho seed pie ces. 
However , in this test the expe cted uniformity in seeding rates 
for those so od mixtures was not attained. The seed mixtures used 
and tho actual rates of planting that r e sul t od arc sum::naj'.'i zed 
in table ::-' .• 

It is evident tha t the rates of seeding attained wore 
far fl"'oE1 satisfactory ; howov0r somo reliable comparisons are 
possible , Instead of tho sovon rates of s~oding , as pl anned , thJ 
t 0st con s i sts, essentially , of t wo low rates , four int crLlcdiate 
rates and ono excessive rate. 

S:::1c to st was planted Aoril 22 . A considerable porti on 
of the seedlings emerged about i·iay 1 to · 3 with tho bal c .. ncc oncrg
ing aftc;i~ t ho rains wl1ic.h started May 6 . 



-57-

Table 2 

Seed hixtures and Planting Rates Used in Rate of Planting ~est 

Treat
ment 

1 
2 
3 
4 
5 
6 
7 

Seed mixture 
( 1.)roportions) 

Untreated :lead 

1 6 
2 5 
3 4 
1.1 3 
5 2 
5 1 
7 0 

Germination* 
of mixture 

15 
35 
38 
55 
82 
95 

100 

Seeding rate (lb. pei:: _ _bl_ 
, Equivalent to 

Mixture untreated seed 

8.49 1. ~21 
7.65 2.18 
9.04 ;s. 87 
7.69 4 ~~:SS) 
s:20 ';.: ,~25 

5.65 !:: • 85 
9.35 

r· .... ,. ,.... 
':/ . ~') 0 

* Values given are average of averages of two tests. ~ac~ test 
was of four lots of 100 seed pieces each of each mixture. 

Jata on stands and thinning time are summarized in 
table 3. 

'rable 3 

Stands an& ~hinning Time for Different 2ates of Seeding She2?ed 
Sugar-3eet Seed 

(Data given as 7-plot averages) 

Treat- Stand Thinning Time 
rnsnt 

Initiall/ 
Harvested g} As percentage 

Hills Total roots Actual of treatment 7 
min. Jo 

1 12.8 811:. 3 95.7 39,4 55 
2 10.5 95.6 104.5 46.7 65 
3 3 :2. 3 101.7 107.5 53.1 7'-~ 
LL 35.5 102.0 107.8 55,l 77 
5 3•±. 9 102.8 109.1 52.0 72.5 
s :37.5 100.1 105.9 54.7 76 
7 58.l 103~2 107.2 71. 7 100 

U,ean of 
test 32.9 98.7 105.4 53.3 

F value '?lL_'.: • 79~H~ 21. ss~~* 7.94 2.3. 41 .. ;~.,~--
2,. 042 x the 
s. =:. of a 
difference 15.6 4.1 4.6 5 .. g 

1/ Incheo in 100-inch row length containing one or more suger
beet plDnts. 

2/ ~·"umbei., of :1ills or roots in 100 feet of row length~ 
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Initial Stands 

Counts ·were made of the plant-containing-inches in 50 
inches of each row of each plot taken at random. No record was 
made of singles, but it was- observed that there was an unex~ect
edly i:igh proportion of doubles (obviously t1,vo plants f:r·o:-!l a 
single~seed piece) in the plots planted at the lower rates of 
seeding . This observation-was confirmed later, when the ge rmin
ation tests were made on this particular lot of sheared seed. In 
makin1:.:, these stand counts only one 50-inch space was encountered 
that contained no plant and in general the distribution of the 
seedlings in the row for all rates of seeding was reasonably uni
form, but varied in density with the different seeding rates. 
Treat~ent 1 and 2, the low rates of seeding, had initial stands 
tha t c..ppeared too thin for the use of any type of mechanical 
thinne~ , but these stands could hava been quickly and efficiently 
worked with the long-handled . hoe. Treatments 3 to 6 had initial 
stands tlrn.t ..,,re re probably slightly too thick for mechanical 
thinning without some additional cutting down of the blocks after 
machine working and too thick f'.-_,r fast work :with the long-handled 
hoe. Treatment ? had initial stands that were too thick for fast, 
efficient t~1.inning by any method~ Apparently, under the condi
tions of this test a seeding rate of about 3 pounds per acre 
would have given initial stands suitable for machine thinning or 
for thinning by means of the long..,hanc1lod hoe without adc1i tional 
hand work. 

Thinning 

All treatments of the test were thinned with a long
handled hoc, with some finger work to reduce tho thickest bunches 
and remove weeds. The time required for the working of oach plo t 
was recorded. TimG of thinning treatment 1 vms only slig'::.tly 
moro than half that for thinning treatment 7 and loss than throo
fourths that used in thinning treatments 3 to 6, the init ial 
stands of ~fui ch were moderately heavy. Treatment 1 was thinned 
in approximate ly five- sixths the time required for treatment i?. . 
By the usual standards the thinned stands of treatments 1 and 2 
v.;ere Blightly thin and the spacing of the plants as l oft locked 
uniforuity; however, even in treatment 1, there were few skips 
in excess of approximately 30 inches. Zxcellent stands with 
fairly uniform distribution in the row wore obtained on all five 
of the other treatments. 

Yields 

At harvest data from this test arc summti.rized in table 
4. 

~~e extreme difference in yield of roots is only o.?7 
to n . It is -orobable that the yield of 12.08 tons fro m treat me nt 
1 is si gnifi~antly low in comp~rison with most, or all, of the 
other t~e atmcnts. The extreme difference of o.31 percent in 
sucrose content is certainly not statistically: significant. The 
greatest difference in gross sugar among the treatments probc:oly 
is not siznificant, 
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Table 4 

Rate of Seeding Test of Sheared Sugar-Beet Seed 
(Data given as ?~plot averages) 

Treat
ment No. 

3o.;ding rate 
(lb. per acre) 

1 1.21 
2 2.18 
3 3.87 
4- 4. 39 
5 4.45 
6 4 .85 
7 9. 35 

Acre Yi elds 
Sugar ::toots 

(pounds) (tons) 

3766 
3994 
3938 
3990 
4073 
3996 
3956 

12.08 
12.85 
12.64 
12.56 
12.82 
12.70 
12.48 

liioan of test 

F value 
2.042 x S.3;~ 

3959 

1.51 
of a diff. 224 lb~ 

12,59 

4 .11 *-l~ 
0.37 T. 

Sucrose 
(%) 

15.58 
15.84 
15,61 
15.88 
15.89 
15. 74 
15. 89 

15.73 

# 

..,~ -· i I u uc~nc.L = 
Harvc steel 

95.7 
104~5 
107 . 5 
10'7.8 
l OC .l 
105.9 
107 . 2 

105 . 1:!: 

7. 94.: ~~~~ 
'± . 3 l,,oots ______________________________ ,, ____ _ 

1/ Number of roots in 100 ·foet of row l ength . 
# V0 exceeds Vt· 

Discussion and Conclusions 

In the first experiment whole and sheared sugar-beet 
seed of high quality were sown at hca.vy rates. lfore than adecuate 
initial stands were obtained from each type of seed. In thi s~ 
test in spi te of the heavy initial stands, the use of sheared 
seed r.~a.do poss ible the saving of slightly over 20 percent in the 
time requi1·ed for thinning . Al though yields from the sheared 
seed slightly exceed the yields from the whole seed the dif fer
ence s were not statistically significant. The experiment point s 
definitely to advantages from use of sheared sugar-beet seed . 

In another test sheared sugar-beet seed of good quality 
was seeded at very low, low, intermediate and excessive rates. 
Averac;e init.lal stands from these seedings were approximate ly 13, 
20, 35, and 58 plant containing inches per 100 inches, r espe c
tively. Di s tribution of the nlants in the row was good in all 
cases. The thinned stand fro~ the very low rate of seeding was 
sli ghtly 10°, 84 hills containing 96 beets per 100 feet of row 
at harvest. The thinned stands obtained fro m the othe~ r2tes ol 
se edi ng all slightly exce.ec'Led 100 beets por 100 feet of :;_~ov.r a t 
harvest. Jistribution of plants after thinning in the plot2 in 
which very low and_ low rates of seeding were employed vms lG ss 
uniform than the plant distribution obtained in plots with 
heavier rates of seeding r 
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In this test the yield of roots from the very low rate 
of se eding was approximately 0.60 ton less than the average of 
the other rates of seeding. Though small, this difference is 
statistically significant. Differences in sucrose percentage 
were very small and not significant and there were no statisti
cally significant differences in the calculated acre yields of 
gross sugar among the different rates of seeding. 

Under the conditions of this test the sheared sugar
beet seed planted at the l"'ate of 1.21 pounds of viable se0;c1 per 
acre produced yields slightly below the yields from heavie:c rates 
of seec1ing~ However, it is probable that this small loss in 
yield 11ms more than offset by a saving in labor in thinnin[s the 
crop. 

The results reported, taken in conjunction with other 
experir:iental evidence, indicate that if maximum efficiency is to 
be attained, the proper trend with respect to seeding rate sl1oulc1 
bo towa.rd re la ti vely low rates ~that approacl:. the calculated. 
quantity necessary to give the desired initial stand. It is 
pointed out, however, that conditions for germinatioti at Fort 
Collins in 1943 were satisfactory and for each district, oxper
ilmce over a number of seasons will be necessary to arrive at a 
generalized recommendation as to rate of seeding. 


