Relative Yields of Reduced Stands of Sugar
Beets Planted at a Normal Date and of
Replanted Sugar Beets

G. W. DEMINGI

Each year as the time for thinning the sugar-beet crop ap-
proaches, there are usually some fields in which the initial stands are
so poor that good stands of thinned plants can not be obtained. Ad-
verse weather conditions which have favored seedling diseases, poor-
ly prepared seedbeds, seedings made at too light a rate, or some com-
bination of these factors are usually responsible for the condition.
Whatever the cause, the grower is faced with the necessity of decid-
ing what is to be done.

The alternatives are: (1) To attempt by careful thinning to
save as many properly spaced plants as possible, (2) to replant the
field with sugar beets, or (3) to abandon the sugar-beet crop for the
year and plant some other crop in the field. Information on the rela-
tive yields which can be expected from reduced stands of sugar beets
which have been planted early or medium early as contrasted with the
yields obtainable from late plantings may aid in making decisions in
such situations.

Certain experiments conducted at Fort Collins, Colorado, by the
Bureau of Plant Industry, United States Department of Agricul-
ture, in cooperation with the Colorado Agricultural Experiment Sta-
tion, have given information applicable to the problems involved.
One series of tests, conducted in 1937, 1938, and 1939, dealt with
the effects of varying populations, per unit area, on yield. In a
second series of tests, conducted in 1938 and 1939, the yields of full
stands of normal and late plantings were obtained. In 1941 a third
series of tests, combining the factors in series one and two, was started
in which the yields of 4 levels of plant population of normal plant-
ing date are compared with the yield from a reasonably full stand
obtained in a late planting. This paper reports only the results from
the first year of the test and is therefore in the nature of a progress
report. It is expected that the test will be conducted for several
additional seasons.

In the first series of experiments involving variable plant popu-
lations, an excellent initial stand was first thinned according to a
randomized-plot arrangement to 8, 12-, and 16-inch spacings in the
rows. Following this thinning, one-third of the plots of each spacing
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type was left as thinned, one-third of the plots was reduced to 70-
percent stands, and the other third of the plots was reduced to 40-
percent stands of the respective spacings. These reductions in stand
were made by cutting out plants in each row at random. Thus, each
row and each plot of the 70 and 40-percent stands contained the ap-
propriate number of plants, but the plants were not uniformly spaced
and the stand of any short section of any row might vary from a
full stand for the spacing to a complete blank. The following dia-
grams are representative of the actual spacings obtained on the plots
with reduced stands. Sugar-beet plants are represented by X and
blanks are represented by a space.

Figure 1.—Diagrams of plots 184 and 210 representing® 70-percent and 40-percent
stands, respectively. Plants left in glace are shown by X; blanks indicate
glantsd removed, at random, to establish the particular stand relationship
esire
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These treatments resulted in plant populations varying, as an
average from as few as about 30 plants per 100 feet of row in the
case of the 40-percent stand of the 16-inch spacings to about 140
plants per 100 feet of row when the 8-inch spacings were left as
originally thinned. Results in each of the 3 years of this test were
very similar and the 9 plot averages of each treatment in each year
of the test are given in the following summary as the 3-year average
of averages.

Although the stands as originally thinned are called full stands,
they were, of course, not perfect stands for the space interval chosen.
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As an average, they were 91.1, 95.3, and 97.3 percent of complete
stands for 8-, 12-, and 16-inch spacings, respectively, and certainly
approximate the best stands obtainable in the field for the respective
spacings.

When the stands were uniform, as with the full stands for the 3
spacing patterns, and there were very few skips in the rows, the dif-
ferences in yield were very small, irrespective of whether 72, 95, or
137 plants were left for 100 feet of row. When 30 percent of each
row was blank, that is 70-percent stands, there was little difference
in yield from averages of about 71 and 104 beets per 100 feet of row,
and also only a relatively small reduction in yield in comparison
with the full stands of 72, 95, and 137 beets per 100 feet of row as
indicated for the 12-inch, 16-inch, and 8-inch spacings, respectively.
However, when the 16-inch spacings were reduced to 70-percent
stands, corresponding to an average of 53 beets per 100 feet of row,
an appreciable loss Iin yield resulted. In the 40-percent stands for
the various spacings, there was a marked reduction in yield. The
decline in yield increased as the number of beets per 100 feet of row
dropped from an average of 61 to an average of 31.

Table 1.—Effect of stand on aero-yields of roots and sugar and on sucrose percentage
of sugar beets grown in 16-inch, 12-inch, and 8-incli spacings. (Tests made
at Fort Collins, Colo., 1937, 1938, and 1939. with results given as 3-year av-

erages).
Troe of Xo. of roots Anre-yletd
stand barvested im Gross -
acught Spaciong A et of Tow HULHT Roots Hucroae
s fons pureentagie
Full 1d-1nok 7240 EN T ELIS - 14,22
rul 12-ineh . 1,715 18.5% 1415
Eull Y8.lach 136.7 4636 1620 1414
W opereeul Wi-ineh P 4,177 14.84 1404
T percent 12-ineh TR R ] 1591 14.19
T percent d-lugh 103.7 4,447 1541 14.13
H percent 16-fueh B ) B i 1167 13.54
4 perecot 12 inch LT 3,800 1252 13.90
A0 greroent R-ineh #41.0 S0 13.85 .11
Mfferonce revuired for -
BIgnilivunee’ 1 051 .88

'For odds of 19 to 1.

Under the conditions of these tests, the differences in yield were
small when the minimum space between the beets was 8 inches and
the plant population varied from about 70 to about 140 beets per

100 feet of row. All stands of less than about 70 beets per 100 feet
of row produced yields lower than the yields from any of the stands
in excess of about 70 beefs per 100 feet of row.

The yield of 11.67 tons of roots and 3,182 pounds gross sugar per
acre from an average of 31 beets per 100 feet of row is of importance
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with respect to the question of the minimum stand which may be
necessary. In these tests, the average of 31 beets per 100 feet of row
is only % of the full stand for the 12-inch spacing and less than 1/2
of the full stand for the 16-inch spacing which produced the highest
yields in the test; yet, in these tests, the yield even with such a re-
duced stand was about 70 percent of the highest yield from any stand.

When stands are thin, a somewhat lower sucrose percentage com-
monly is obtained and these tests show no exception to this rule. How-
ever, in this case, the reduction in sucrose percentage was not very
great, except in the cases of the 2 lowest stands, 41 and 31 beets
per 100 feet of row.

In 1938 and 1939, planting-date tests were conducted. In each
year, these were located immediately adjacent to the stand tests.
March, April, and May plantings were compared. The April plant-
ing is considered timely for this district; the stand test was planted
the same day as the April planting of the date-of-planting test. Ap-
parently because of soil variability the general level of yields in the
date-of-planting test was slightly higher than in the stand test. Even
when stands were comparable, the yields were probably not strictly
comparable between these tests. Data from the early (approximately
April 20) planting and the late (May 17) planting are given in table
2. The variety is the same as that used in the stand test.

Table 2,—Comparison of acre-yields and sucrose percentages of early, timely plant-
|n§is with those obtained from late plantings. (Tests made at Fort Collins,
Colo., 1938 and 1939 with results given as 4-plot averages).

Mo, of beats Acre-yleld
harvegted per Grosa
Planting Spacing 104 feet of row BAEFAT Roots Bucrose
R pounda tm;-z percentage
Llarly, timely
(1038} 10-1nch uT 5,500 18.04 14.9%
Faurly, tlmely
(1985} 12-inch o 8370 18.08 17.15
Average 103 5, ERL 18348 16,08
Late (1588) 1 -iuch 11v 34837 12.47 14.58
Late (1939) 12-lach 3 4,180 1190 17.86
Avcrage 108 3,000 1218 10.07

Since 10-inch spacing was used in 1938 and 12-inch spacing was
used in 1939, it is evident that excellent and comparable stands were
obtained in each year of test. The stands obtained on the May 17
plantings were particularly good in view of the difficulty often en-
countered in getting a good stand from late plantings in the Port
Collins district. In both 1938 and 1939 a heavy loss in yield resulted
when planting was delayed to mid-May. In 1938 the yield in gross
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sugar from the May planting was just over 2/3 of the yield from the
earlier, timely planting. In 1939 a similar comparison shows the May
planting to be just under 2/3 of the earlier, timely planting.

From the 2 series of tests which have been outlined, it appears
that it would be more profitable to save a field of early planted
beets having even less than half of a stand than to replant as late
as mid-May. However, in many cases in which fields are to be re-
planted, the reseedings could be made somewhat earlier than the date
of the late planting in the above test.

To test further the relative yields from reduced stands of earlier
and timely planted sugar beets and the yields obtainable from plant-
ings made later and comparable to ordinary dates of replantings, a
test combining these treatments was conducted in 1941. In this test,
the five treatments were as follows: (1) Timely planting, with the
best obtainable stand approximating 300 beets per 100 feet of row;
(2) timely planting with stand reduced to approximately 70 beets
per 100 feet of row; (3) timely planting with stand reduced to ap-
proximately 50 beets per 100 feet of row; (4) timely planting with
stand reduced to approximately 30 beets per 100 feet of row, and
(5) timely planting with original seeding cultivated out, and re-
planted at a date approximating a replanting date as determined
by conditions for the year.

The test was arranged as a 5x5 Latin square. The plots were 8
rows wide and 90 feet long, the inside 4 rows being harvested. A
planting date of April 11 was considered as timely for the conditions.
Replanting was made May 13, which coincides closely with the re-
planting of a considerable acreage of sugar beets in this part of the
State on which the earlier plantings were destroyed by a severe hail-
storm on the evening of May 10. Excellent stands were obtained on
al plots of the timely plantings and very good to excellent stands on
each of the 5 replanted plots. The test was harvested November 4.
Although fairly high-root yields were obtained, the quality was rela-
tively low because weather conditions during the fall of 1941 were
unfavorable for the production of beets with a high-sucrose percent-
age. A moderately severe attack of leafspot developed in September.
The attack appeared to be most severe on the heavier stands in the
plots of timely planted heels and least severe on the replanted plots.
In this region, late-planted sugar beets frequently show a higher-
sucrose percentage than early planted sugar beets. This difference
in favor of the replanted beets in 1941 was somewhat greater than
usual. A summary of the 1941 test of replanted versus timely plant-
ed beets is given in table 3.

Under the conditions of this test, the yield of roots from replant-
ing exceeded the yield from a stand of approximately 31 beets per
100 feet of row of timely planting by 2.44 tons per acre, a difference
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which is probably highly significant. The replanting, with its full
stand, was exceeded In yield by normally planted beets with stands
of approximately 50, 70 and 100 plants per 100 feet of row by 0.19,
1.68, and 3.41 tons of roots, respectively. The difference between the
full stand in the replanted and the half stand in the earlier-planted
plots is certainly not significant. On the basis of this test the yield
of roots from a timely planting in which about 50 plants are saved
on most 100-foot sections of row would at least equal the root yields
that could be obtained by replanting.

Tatle %—-LHesulth obtained from edcly. (lmely plainted wlots vsing 4 trpes nf @tamd
ae cootrasted with results obtrined fropn Full stende ie replanied plots.
(Teal wade at Fort Collige, Colo, 1841 will pesudta given ag 3-plot Averagrend

%o, of rocla Acre yiekd
bharvested por {;roRR
Treatment 100 feet of row Agar Roots Hucrose
) i ) T numl‘ds T Lons | percentags
Timely planding, Full abawd T ERi 1/.25 11.27
do. . g minnd (X 8,20 14.082 11.20
da. » 3% miand b8 & TLT 13.03 10.63
da. o el 300 2,004 .40 P82
Replantad + Full grand 084 3,303 12.84 1282
General Meun '__ Tz 2,008 C s [TEC
¥ valugl — E.an" 48,27 13,97
Difference required
for algnificanced — 34 0.0 453

*I»ouble asterisks indicate F value exceeds the 1-percent point.
#For odds of 19 to 1.

Sucrose percentage in the replanted beets exceeded sucrose per-
centage in the timely planted beets by 3.00, 2.19, 162 and 155 for
the 30, 50, 70 and 100 plants per 100 feet of row, respectively.

Acre-yield of gross sugar from the full stand obtained by re-
planting exceeded that from reduced stands in the earlier, timely
planting by 536 pounds for the SO—Percent stand and 47 pounds for
the 70-percent stand. The larger of these differences appears to be
highly significant.

On the basis of the 1941 tests, no increase in sugar production
would have been obtained from replanting if 70-percent stands could
have been saved in this field on the majority of 100-foot row sections.
In these tests, the data indicate that no increase in root yield would
have come from replanting if the stands which could have been saved
were as great as 50 percent on most 100-foot row sections. However,
because replanted beets in this test showed higher-sucrose percent-
age, the acre-yield of sugar was significantly greater in the replants
Ijhan was obtained from the 50-percent stands of the earlier-planting

ate.



