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19"i=? AND 1943 1-C~CHANICAL THINNING Sf;}D~A..iIES 1/ 

~ . 1'.C~ Fervine and :;:{ay 3armington V 

The theories cf mech2nic~l thinning of sugar beets hPve 
been studiect and techniques developed until the work in recent 
years hns been chiefly fitting dif~erent systems to large-scale 
production . In 1942 four systems of thinning were used in c 30-
acre field 2nd in 1943 the same systems of thinning were re ncated 
on 8- ~nd 5-acre fields respectively in different communities ~nd 
in different conditions of fertility , weed growth , etc. 

~he 30- acre field in 1942 was planted with 7 Dounes of 
segmented seed per acre, using a segmented seed plenter 1.rl;ic:t. gave 
a 40-~)ercen t t:;errr.ina ti on stand , 64 percent of which 1,vas sinc;le s . 
This field was cross blocked and was reasonably free froffi vecds. 
Where ·::,-inch by 2-inch cross blocking was done follmved by labor
ers using a lon[-handled hoe , 42 percent as much time vas neces
sary for thinning as was necessary for hand blocking and thinning . 
Where : -inch by 1- inch brass-blocking was used , 49 . 6 percent of 
the hend thinning time was necessary . Where the l onc,-hand:1_ed hoe 
alone wcs used the time was 57 . 4 percent , and where the machine 
only Fas used the time necessary vras only 9 percent as rnucJ.:: c: s 
for hand blocking and thinning . 

Tr ble 1, - 1942 Mechanical thinning experiments . 

Lci.~Jor in
volved, 

Eethod of ::ot: n-hrs . 
blocking per acre 

enc.1 
thinni1-ir:; 

4 11 2 11 cross 
block fol
loYed by 
laborer 
'Fi th hoe 
2 11 1 Tl cl" 0 s s 

block f'ol
lowed by 
hoe 
Hoe onJ_y 

i-iand blade 
ancl thin 

i'.achine 
only 3 11 lu 

11 . 6 

13 . 5 

15 . 6 

27 . 2 

2 . Ll5 

After-thinnin[S 
st end 

Fills Percent 
per singles 

100 1 

90 . 65 68 . 5 

90 . 30 70,0 

97,7 62 . 0 

108 . 8 95 . 0 

83.65 63 . 0 

Harvest stand, 
beets per 100 1 

Market- Unmarket-
able able 

12.95 

10lf50 10.75 

116 . 0 13 . 25 

100.25 3 . 75 

113 . 12 14.25 

Relrtive 
yield ex :rcoG
ed as percent

ac,c 

93. 

-···----------

nc 
~· 1_ • 

---- ·-
94 . 

----

9S . 

100. 
Before thinning; 40 percent germination stand (40 beet-inches 

per 100 inches of row) . 

64 percent singles . 

Data obtain~d on a project carried out in coooeration with the 
C . S . ~e0Qrtment of Agriculture, Bureau of Plan~ Industry, Soils, 
cind Agricultural 3ngineering 
ColorCJ.do At;ricul tural :2::xpxrirnent Station. 
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The number of hills per 100 feet , after thinnin2 , aver
aged fro m 83 .65 to 108.8, the percentage singles from 63 t o S5 , 
and the marketable beets at harvest time from 100 . 25 to 113.l ~ 
(table 1) . The highest yield was produced on the part of t he 
field where the l east thinning time was used, but statistical 
analysis failed to show any significant difference in yield be
t ween the ~)lots . 

Since this field was comparatively free from we ed s t he 
question aro se as to what could be done in the way of ~eche nic al 
thinni ng in a weedy field . With this in mind the Experi~ent Sta
tion rented two fields for 1943 experiments, one of which ·pc: s 
fairly free from weeds and the other the weediest piece of 12nd 
t ha t co uld be found . The results of these experiments a r e shown 
in table 2 . 

The blocking for the 1943 experiments was done with a 
row blocker ratherthan cross bl ocking because of the nature of the 
field. 

Seven pounds per acre of segmented seed planted with a 
flute-feed drill gave 33.8 percent germination stand with 43,4 
percent singles. 

In this weedy fie l d 4- inch by 2-inch blocking f ollowed 
by lone:_:-handled hoe thinning required 43. 2 . percent' hoe only i-e
quired 49 . 3 percent , and machine only required 2.38 percent of 
the ti~e required fo~ hand blocking and hand thinning with an 
additional saving of 4.35 man hours per acre at weed- hoeinG time. 
It actually required 4 . 35 man hours per acre less for the f ir s t 
hoeing following the 3- inch by 1- inch mechanical thinnin~ than 
f ollowi ng the hand blocking and thinning. 

In this field the number of hills per 100 feet, a fter 
thinning , averaged from 64,75 to 90 . 75 and the percentage sin[ le s 
from 70 . 0 to 98.9 . Marketable beets per 100 feet of row rant:, ed 
from 81 . 75 to 113.75 . In this field the nlot thinned with the 
lone:;- ha ndl ed hoe showed the highest yield~ and the diffe ren ce be
t wee n the highest and lowest yield was significant . 

The other field was planted with 7 pounds of s e Gme nt ed 
seed pel' acre using a segmented seed planter which gave 31 pe r
ce n t c;ermi nation stand and 64.35 percent singles . This stone_ and_ 
distribution in a clean field made hand and hoe work easy , v-.rhic}1 
shows up in the thinning time required . The ratio of t he B Rvin~ 
f or mechanical work was not changed materially . The 4-inch by 
2- inch blocking plus long- handled hoe required 39 . 6 percent , h oe 
only 48 . 4 percent , and 3- inch by 1-inch machine only 3 . 7 pe rc en t 
as much time as conventional hand blocking and thinning . T~e 
dif f erences in yields are not statistically significant, a1 thouc;h 
hand blockinc and thinninc shows the highest yield . 



~~e thoc1 of 
blocking and 
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Table 2.- 1943 rfo chanical thinning experiments. 

La.bor in
vol vedJ 
man-hours 
per acre 

After-thinning 
stand 

~Hlls Percent-
per age 

:-farve st s tancl, 
beets per 100 1 

Market- Unmark9t-
able able 

r , 
- .._- -

'\.-. C"> 1 1 _ l c., __ ( .) 

tons 
p C:L' 

~~~-----------------~~~l~=O~O~'-- si_n.~P~-, l __ e_s ____ ~~-------- -----·--·- - -
4"2 11 fo llo1,'l)"
ec1 -oy la:JoI'e:c" 
with hoe 
:foe only 

5 ox Elder Farm 1/ 

10 . 89 77.5 70.0 96 . 75 
------·------- -----------------~----

12, 41 88.0 72,2 113.75 

20 . 25 

28.75 

1 ~ r 
··- t_) • -; 

l L' 0 - - . ;:_; 

--------------~----~----------~----~--~-------------:r: c:: n cl block 
anQ thin 25 . 26 90.75 98 . 8 81.75 1 4: . 5 l~ . . 6 

----------------~· --~------------~----~~--~------------

i_ac!:1ine only 
3 11 1 11 0.60 64.75 78.2 90.00 35.75 12 . .: 

( " 2 11 ;Jlus 
hoe 

~i:oo only 

Eend block 
and thin 
?.'la chine on13r 
O ltl II 

6 .41 

16 .2 

0.60 

l/Before t:1inninc;: 

Portner Farm Y 
82 . 5 77,5 101.5 24.0 14.9 

·------~----------~------~--

95, l 7 83.4 123.0 32.5 l<.,_ . 2 

98.5 99 . 0 99.5 8,0 :_s .1 

99 .7 107.0 13 . 3 

33,8 percent germinat i on stand (33 . 8 bcet
inches per 100 inches of row ) 
43,4 pe rcent singles 

First hoe ing required 4 . 35 man-hours per acre morG f 01" 

hand block 2nd thin than for machine only in this field. 

~vidently some of the beets recovered that we counted 
blocked out in nma.chinc onl y 11 since there are more beets coun t cl1 
at harvest t ime than at thinning time. 

y nefore thinning: 31.0 percent ge rminati on stand (31 beet
inches pe r 100 inches of r ow) 
54 . 35 percent singles 

The work over the l ast de cade has led to some general 
conclusions: 

1. Good cultural practices are necessary for satisfac
tory Lec:1anical thinning. 

2 . It is possible in most germination stands to use 
le.bor- se.ving methods of thinning. 

3 . The use of single-germ seed increases the savinc in 
labor and makes possible more satisfactor y stands following 
·:nechanical i:vork. 
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4. Accurate seed placement by the planter is a definite 
labor saver. 

5 . There is m0re danger of leaving ton many beets than 
there is of le~ving toe few when mechanical methods are used. 

6. Long skips in the rcw, after mechanical blacking, 
are not as serious as it was first thought rrovided the after
thi~ni~g pcrulation per 100 feet cf row is satisfactory . 

7. A few multiples are not too serious if the averabe 
pq;L.~le.tion is reasonably near the de sired number. Usually only 
two teets in a multiple will survive and grow to marketable size . 

8 . A field properly thinned mechanically, appears to be 
rt~ined at the time the thinning work is being done. 

9. Most laborers become mechanical in their use of a 
hoe and may not leave as many single plants as a machine. 

10. Germination stands less than 25 percent seem mere 
suitatle to long-handled hoe thinning than to machine work. 

11. Lack of a universally accepted mechanical harvester 
has retarded the acceptance of mechanical thinning. 

The method of thinning to be used is largely determined 
by germination stand, distribution of seedlings, weed growth, 
timeliness of operations, and availability of labor . T~e success 
of mechanical thinning probably depends more upon carrying a 
system th::r"ough to completion than it dces upon any particular 
machine. Experience at the Colorado Agricultural Exr:;eriment Ste.
ti on has s~own that there is a mechanical thinning method vhich 
will give satisfactory results ~nder almost any field ccnditcon. 

Table 3 .- Comparative blocking and thinning labor 
requirements 1942-1943. 

1942 
40~0 germination, 
64); singles 

Relative 
Hand 
block, Hoe 
Hand thin 
thin 

100 

1943 Dox ~lder Farm 
33,8% ger~ination , 
43 . 4% singles 100 49 . 3 

1943 PoTtner Farm 
3lt; c;errnination 1 

64 . 35% sinGles 100 48 . 0 

Time Pequired in Percentafe . 
4 ff 2 11 ma ch- 2 11 1 11 ma ch- iv.iachi ne 
ine block, ine block 1 thin 
Hoe thin Hoe thin 

42 . 0 49.6 o.o 

43 . 2 2.4 

39 . 6 3 .7 


