A Preliminary Evaluation of Precision Hill
Planting of Sugar Beets

Davip Ruae, Fo [ Hives, axp RoAL Kepwer!

Recent work wt Davis has indicated that stands containing 50 percent
doubles and 25 percent multiples (8 or more beetsy did not reduce root oy
sugar vield when a 12-ach spacing was maintained between beet hills ()=
This led to the coneept that thinming might be climinated, or the labor
requirements substantially reduced, by planting groups of sceds in hills
spaced 8 to 12 inches apart. In this manner, a reasonably high sceding
rate could he maintained and, depending on the degree ol field emergence,
thinning might be eliminated or reduced o a long-hoe operation. A pre

liminary experimuent o test this procedure was conducted at Davis, Galitornia,
in 1935: the results are reported herein,

Procedure

Standard blank plates for a Jobn Deere Model 66 planter were drilled
to establish the desired hill spacings. The distance between adjacent cells
was the same as for the regular 72-cell plate. For onc set of plates, § con-
vecutive cells were drilled, the nexe five spaces were left blank, then 3
more drilled. and so on arcund the plate. Tor another set, b cells were
drilled, 7 skipped, and so on. A gear ratio was selected to place the secds
Iinch apart within the hills. This gave center distances of 8 inches and
12 inches for the 3sced and Ssced hills, respectivelv, and an average of
about 5 seeds per {oot of vow in cach case. With standard 72-cell plates
and the same gear rcatio, 12 seeds per foot were planted in the control
plots for hand chinning to an ideal stand. Another gear ratio with the
72-ccll plates gave a theorctically uniform spacing of single sceds, 2.6 inches
apart, for the sane number of sceds per foot as with the hill plantings.
The same planter wis used for all plots,

The seed was of the variety US 2273, processed and graded to 7-10/64
inch. The six wreatments indicated v Table Towere wranged in o random-
izedd block design with six replications. Individual plots were 4 rows wide
by BO feer long. Seedling emergence was good. Accurate counts were not
made to indicate emergence. but from counts made on unthimned plots
later in the season, emergence was estimated at from 40 to 50 percent.

About three weeks after thinning, stand counts were made on the center
25 feet of all four rows of each plot. These counts reflected the number
ol Towr-inch blocks containing single. double, and mulriple plants, as well
as total length of unoccupied row in excess of 16 inches per gap. This
procedure for stand ovaluadon has heen reported in another paper (8)
andd iy discussed Turther below.

Harvest data were taken on the center 50 feet of cach plot. Beets two
tnches or less in diamcter were counted, weighed, and discarded as un-
markctable, The remaining roots were counted and weighed as marketable.
For sucrose and tare determination, four samples were taken from cach plot.

Results were evaluated by analyses of variance. The relationships of
certain stand factors to root viekd were determined by multiple correlation
analysts (1.
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Table Le~Effcer of Sced Distribution Pattern and Long-Handled-Hoe Thinning on Yield, Stand, and Percent Sugar, Davis, California, 1955, :
Stand at Harvest >~
Beets ;/
Greater -
Stand Alter Thinning Than -
Theorctical Distribution Mumber of 4-inch Blocks 2 Inches ey
- . -
of Seed by Planter Per 160 Feet in Bects 2 Inches or o~
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1 1 1 short hoe 135 11 i 150 0.6 24.4 148 156 b 5.4 0.2
2 i 2.6° Hone 53 14 50 132 i 239 153 216 497 210 2.3
3 5 12 none 2% 30 56 114 2.5 250 151 2002 74 28.1 1Y
1 5 8 NOBC 1=} 42 44 126 3.2 25.7 15 201 45 18.3 1.2
N} 3 12 long hoo BR 33 14 6 1.2 287 3] iH) 14 KA 0.1
) 3 by long hoe [i¥s 38 i 116 2.4 28.8 5.0 1540 14 10.7 0.6
Significant differences, 19:1 g I 1.y n.’ ’ iy % .1
Partial correlation coctficients? - 07RO 0.219
Regression equation” Y 29.77 0.202 Xg 0.3101 Xm
.
. Single sceds, unitormily spaced.
® Based on wultiple corvelation of tons poer acre with multiples (Xo1) anl percent row unoceupied (0 Y o= Yield {notons roots per acre.

s Kignificant at odds of 9991
fNat Mgnificant
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Results and Discussion

A resules are reported in Fable 1 With seeds untformly spaced 2.6
inches apary and the stand not thunued, the root yield was 5.5 tons per acre
less than in the plots that were carefully thinned o almost all singles spaced
8 inches apart. The unthinned plots with d-sced hills on 12-inch centers
showed o simiar reduction ol 6.4 wons per acre. With 3seed hills on 8-inch
centers, the yield reduction was only 3.7 tons per acre, which was significantly
better than the yicld produced by the 3-sced hills. Beets planted by both
Bill spacing methods, when  thinned  with long-handled hoes, produced
yields essentially equal to that produced by carclully hand-thinned beets.
None ol the weatments had a significant effect on sucrose percentage.

The three unthinped treatments, all averaging approximately 5 sceds
per foor {treatments 2, 3, and 4, in Table 1), produced essentially the samue
number ol beets greater than 2 inches in diameter at harvest. The lower
voot vield of treatments 2 and 8 are apparently due to smaller average root
size.  The higher vield produced by treatment 4 was accompanicd by a
lower percentage of unmmarketable beets when compared to treatments 2
aund 3.

In considering the effect of stand on reoot yield, there are two obvious
factors that can cause vield reduction, namcly: caowding plants o close
togethier, and excessive row space not occupied by plants. Based on other
experiments at Davis (3), a 4-inch space was selected as the criterion for
determining oo cose” Adjacent plants spaced 4 inches or greater were
counted as singles, whercas two plants in a d-inch space were considered
a double, and three or more within a 4-inch length were multiples. To
cvaluate skips In stad, Demings’ procedure for calculating percent ol row
unoccupicd was wsed (2). In s procedure, only skips greater than {6
inches are considered; the unoccupicd Tength ol cach gap being taken as the
actusl gap length less 16 inches. The unoccupied lengths thus determined
are accunmulated o determine fect of row unoccupied per 100 fcet. Based
on the counts shown in Tuble 1, there is no consistent relation bhetween
root viclds and cither singles or doubles. As noted above, cmergence in
this wrial was good, consequentdy multiples are high and vow unoccupicd
is low, Perhaps the only wruly significant difference among the treatments
with respect to yow unoccupied is between hand dhinning and the hill-
planting weatments. Even this difference is minor. Root vyiclds, however,
are closely associated  with  differences in the number of multiples. A
multiple correlation analysis relating the root yield of individual plots 1o
determinations made for cach plot for multiples and row unoccupied indicates
a hoghly significant negative corrclation between root yield and multiples.
The correlation cocflicient for row unoccupied is low, indicating that in
this trial, row unoccupied was a rclatively unimportant lactor in yield
reduction. When estimated values for root vield are caleulated, using the
trearment averages for multiples and percent row unoccupicd in the re-
gression equation given in Table 1, values for root vield are obtained that
closely approximate those actually observed.

fn this oxperiment, the effect ol hill planting upon the ease of long-
handled hoe thinning was not evaluated. Tt would seem. however, that
staneds obtained by precision hill planting should be considerably  casier
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to thin than stands obtained by planting in the conventional manner. The
fact that the basic hill spacing is already established (see Figure 1) should
eliminate many of the decisions of the thinner as to which plant to leave,
thereby speeding up the work and enabling him to do a job ol higher
quality. Under conditions ol less favorable field emergence, little or no
trimming may be needed. Based on experience to date, it would appear
that multiple hills up to 20 per 100 feet ol row will have little effect on
vield (3), (4).

Figure 1.—Unthinned stand of 3-seed hills on 8-inch centers. Such a
stand is easily thinned with long-handled hoes. The white marks on the
tape between the two rows are 4 inches apart.

Summary

A field experiment was conducted to evaluate the effect of precision
hill planting on sugar beect yields, using specially-drilled seed plates in a
John Deere Model 66 planter. Two hill distribution patterns were em-
ployed: (a) 3 seeds 1 inch apart within each hill, with 8-inch hill centers,
(b) 5-seed hills on 12-inch centers. With each of the two .hill planting
patterns, some plots were untrimmed and others were trimmed with long
handled hoes. Yields were compared with those from plots that had been
planted in the conventional manner and carefully hand thinned.

In these trials, field emergence was excellent, resulting in 40 to 60
hills of 3 or more plants per 100 feet of row. There were very few skips
in any of the stands. Under these conditions, both hill planting patterns,
when not thinned, reduced root yields in comparison with yields from
hand-thinned beets. The vyield reduction was less with 3-seed hills on
8-inch centers than with 5-seed hills on 12-inch centers. Long-handle-hoe
trimming of both hill spacings resulted in yields essentially the same as
that obtained with hand-thinned plants and reduced multiples to an aver-
age of 10 to 14 per 100 feet of row. There was a high negative correlation
between root yield and the number of multiple-plant hills.
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