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The primary objective in sugar beet culture is the production of a maxi-
mum quantity of sugar per acre. This necessitates abundant yields of roots
with high sucrose content. A good supply of soil nitrogen is essential to
high yields but excessive nitrogen may lower the percentage of sucrose. Thus,
in order to give guidance to producers in the fertilization of commercial
fields the agronomist must understand the relationship between nitrogen
fertilization and the metabolism of the sugar beets, particularly in respect
to sucrose formation.

In a rotation experiment in the sugar beet growing district of Southern
Alberta, Canada, the sucrose content of sugar beets grown in a legume
rotation has been consistently lower than that of sugar beets in a com-
parable non-legume rotation although the yields have been about equal.
In the same area fall application of manure to sugar beet land has not de-
pressed the sucrose content of the subsequent crop of beets nor have spring
applications of nitrogenous chemical fertilizer.

This investigation was initiated to provide information on the relation-
ship of the nitrogen in the soil to the sucrose content of beets grown thereon.
The experiments were so planned as to provide a physiological explana-
tion of the reduction in sucrose percentage due to the inclusion of alfalfa
in a sugar beet rotation. A microbiological assay for glutamic acid was
conducted on sugar beets grown under different nitrogen levels in the green-
house since this amino acid has been shown to be useful as an index of
nitrogen metabolism in the beet.

Several investigators (1) (2) (3) (5)° have reported results of studies
on sucrose content of sugar beets as related to nitrogen content. However,
no references were found to work wherein sugar beets showing a significant
difference in sucrose percentage due to variation in nitrogen fertilization
were analyzed for all fodder constituents (dry matter, protein, ash, fat, fibre,
nitrogen free extract) . Such analyses were made in this study on sugar
beets from a legume and a comparable non-legume rotation and also on
beets fertilized August 2, 1950, with 300 pounds of ammonium nitrate per
acre as compared to unfertilized beets.

Experimental Procedure

These investigations were conducted under irrigation at the Dominion
Experimental Station, Lethbridge, Alberta, Canada. The climate of the
area may be compared roughly with that of northeastern Colorado and has
a mean annual temperature of 41° F., annual precipitation of 16 inches,
and an average growing season of 141 days. The soil is a chestnut loam of
high natural fertility and excellent structure.

The two rotations studied were: 1—an eight-year cycle of beets, beets,
wheat, wheat and alfalfa, afalfa, afalfa, afalfa, wheat; and 2—a four-year
sequence of beets, beets, wheat, barley. These two rotations were laid
down in duplicate in 1929. The plots of the two rotations were contiguous
and the individual plot size was 19.8 feet x 93.2 feet. Each plot was divided

1 Agronomist, Dominion Experiment Station, Lethbridge, Alberta, Canada,
3 Numbers b parentheses refer Lo literature cited.
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into quarters by blsectlng in two directions perpendlcular to the borders and
applications of manure® and phosphate fertilizer’, singly and in combination,
were assigned to three of the quarters. The fourth quarter was preserved
as a check. These fertility treatments have been perpetuated on the original
locations in each plot.

In addition to the usual yields and sucrose percentages of the beets
produced, data have been obtained on the concentration of available ni-
trates in the soil of the various plots during the growing season of 1949.
Petioles of the sugar beet plants were analyzed for nitrate nitrogen and
total nitrogen in 1949 and 1950 respectively. In all cases duplicate deter-
minations were made on duplicate plots.

The roots from the legume and non-legume rotations were analyzed
for all fodder constituents as well as for sucrose. Similar determinations
were made on roots from the manured and/or fertilized quarters of all
plots in the two rotations to which had been applied the supplementary
300 pounds per acre of ammonium nitrate August 2, 1950. Correlation co-
efficients were calculated between sucrose percentage and the other plant
constituents.

A supplementary test on nitrogen nutrition of beet roots and its effect
on sucrose content was conducted in the greenhouse during the winter of
1950-51. In order to provide identical material for each of four nitrogen
levels, 20 large roots from a commercial field were lifted on October 15,
trimmed of all green material and quartered. Previous success in sectioning
beet roots to provide additional units in a breeding program prompted this
procedure. One quarter of each beet was assigned to each of four nitrogen
series; thus the experiment constituted 20 replications (provided by the
20 original roots) of four treatments (the nitrogen levels). Each root
section was planted in sterile sand contained in a one-gallon stone crock.

A balanced nutrient solution described by Weidemann and Cook, 1947,
was used as a basic solution. The amount of nitrogen in this solution was
designated as "normal" and this "normal" concentration was doubled,
halved and omitted entirely to provide three additional nitrogen levels.
The pots in al series received exactly the same amount of nutrient during
the experimental period with the exception of the variation in nitrogen.
The root sections in the "normal” nitrogen series each received 250 milli-
grams of nitrogen and those in the other series received 500, 125 and O
milligrams respectively. After 14 weeks of growth the root sections were
harvested and analyzed for sucrose, total nitrogen, dry matter, ash, fat and
fibre. In addition a microbiological assay for glutamic acid was conducted
on each root section. This assay procedure included extraction of the
glutamic acid from the root with 99 percent isopropanol followed by addi-
tion of the extract to tubes containing a suitable basal medium inoculated
with Lactobacillus Arabinosus 17-5. After incubation, the growth of the
organisms were measured by titration of the acid produced. All determina-
tions were made in triplicate.

- L Thirly tans of manure per acre wen: applied the Fall

to thc appropviate plots in legume mlam:m a?:%l 20 ,gm t:o S.os‘;rﬂ'?ﬂ: r;::rt\hlfzg{xrgcbrﬁ;lxxgzr
+ One houndred pounds of tr were n both at the time

of secding che bects.
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Root Yields

The 10-year averages (1941-50) for yields and sucrose percentages are
reported since the length of the record smooths out annual variations and
provides a better sampling of the different growing seasons than would a
two-year average covering the experimental years, 1949 and 1950. Under
similar fertilizer treatments the yields were nearly equal in the two rota-
tions. Acre yields on plots treated with manure and phosphate fertilizer
or manure only were about 20 tons, whereas plots which received only
phosphate fertilizer produced approximately 13 tons. The check plots
yielded seven and three tons per acre respectively on the non-legume and
legume rotations.

Sucrose Percentages

The sucrose percentages of beets grown under the three fertilizer treat-
ments (manure and phosphate fertilizer, singly and in combination) were
very similar within each rotation. Thus no deleterious effect on sucrose
percentage could be ascribed to the manure application. However, the
10-year mean sucrose content of beets on all plots, excepting the checks,
in the legume rotation was 16.2 percent as compared to a mean of 17.4 per-
cent in the non-legume rotation. The difference was statistically significant
at the one percent point.

Nitrogen Content of Soils and Petioles
Available soil nitrates were higher in the plots of the legume rotation
than in those of the non-legume and a similar relationship occurred in the
manured plots compared with the unmanured within either rotation. The
superiority of the plots in the legume rotation in this respect was particularly
marked in the latter part of the growing season.

The content of nitrate nitrogen and total nitrogen of sugar beet petioles
from the legume rotation was generally higher than the comparable values
from petioles grown in the rotation which did not include afalfa

Analyses of Roots

The analyses for the various fodder constituents supplied information
on the relative composition of beets of equal size which showed significant
differences in sucrose percentage. The roots from the two rotations pro-
vided ideal analytical material for this study since their yields and field
populations were about equal and the beets from the legume rotation were
consistently inferior in sucrose percentage. Where 300 pounds of ammonium
nitrate were added to a section of some of the plots in both rotations the
yield was not affected but the sucrose percentage was reduced significantly.
The analyses of these roots contrasted to analyses of comparable roots which
did not receive any additional fertilizer indicated the same trends of differ-
ences as noted in comparison of the legume and non-legume rotations.
These data are summarized in Table 1.

In a supplementary test 300 pounds of ammonium nitrate were added
to sugar beets June 28. An increase of 25 percent in yield over unfertilized
beets was recorded but the sucrose percentage was not affected. These results
do not agree with those set forth in Table 1 and it is proposed that the
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difference is due to the time of application of the fertilizer. Nitrogen
fertilizer added June 28 brought about increased leaf growth and yield,
whereas the same amount of fertilizer applied August 2 was too late to
affect the yield, but apparently some of the nitrogen was taken up by the
roots and its effect was expressed in a lower sucrose percentage.

“Table l—~Chemlcal Copstiments of Sugar Beet Rools Gmwn in a 'l.oe:unw arld a Non-
Jegume Rotation apd Al With and Without 3 Lawe Applt of A al
Lethiaidge, Alberta. 1950,

Plant constitucnis in percent of green weight

N-Eree

Trealment Water Sucrese Total N. Agh Fat l-'lhre exnra:tl
= Leguine vs, non-legume yoration
Leguine 78,83 16.1% 158 Rl -0o7 1.13 2.07
Non-legume F7.5¢ 17.36 137 R il 1.24 2.30
Min. sig.
dlfference 0.95 0.58 Bl 078 F . -
Fertiliced on Auuuu 2 vy ner fereilizer

00 Mo NEILNCG:
per acre TILIB 1564 NIt I B 1.233° 1591
No ferulizer JR.10 16.42 47 693 L) 1,138 2.59

Min. sig. differcnce 067 0.6 K1 -0zn FO

trogen froe extracts were derived by subtruction afier having cooverted the rotal
mtm‘gEn r.o ptou_‘ln by the Eaciar &.
ach statistic is the mean of at Jeast 50 individua) determinntions,

It has been mentioned previously that an application of manure did not
decrease the percentage of sucrose. Since it was possible to apply nitrogen
in the form of chemical fertilizer early in the season and not affect the sucrose
content of beets (thus paralleling the experience with manure) , and further-
more since the same amount of chemical fertilizer applied late in the season
reduced the sucrose content (thus paralleling the experience with nitrogen
supplied by the legume) , circumstantial evidence would indicate that the
legume provides an excess of nitrogen late in the growing season.

Relationships Between Various Plant Constituents
Sucrose percentage showed a highly significant positive correlation with
percentage of dry matter. This is understandable since sucrose makes up
a major portion of the dry matter. No significant correlations were appar-
ent between sucrose and ash, fat or fibre.

A highly significant, negative correlation was evident between the per-
centages of sucrose and total nitrogen. In addition, a partial correlation
coefficient was calculated between sucrose percentage and total nitrogen
percentage holding dry matter percentage constant. This rvalue amounted
to —0.505, which proved to be highly significant. This significant correla-
tion between sucrose and nitrogen percentages independent of the moisture
content of the roots is an important relationship.

It is interpreted to mean that the deleterious influence of nitrogen on
sucrose percentage does not occur merely as a result of a "high-nitrogen"
plant being more succulent, thus containing less sucrose and other dry
matter. It seems more probable that a plant which is high in nitrogen may
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be relatively low in sucrose content because more than a usual amount of
the stored carbohydrates in the plant was used to provide energy for the
reduction of the excessive nitrates which were taken up.

Greenhouse Experiment

The sections of the quartered roots survived well and produced new
leaf growth although some individuals were damaged by disease and others
by insects. The mean sucrose percentages (from 14 replications) of the
roots in the four nitrogen series were as follows: 1. no nitrogen—10.94;
2. half-normal nitrogen—11.46; 3. normal nitrogen 10.81; and 4. twice-
normal nitrogen—8.86; the mean dry matter percentage of the same four
series were 15.41, 15.11, 14.37, and 13.02 respectively.

In sucrose percentage the twice-normal series was significantly lower
than all others, thus these data leave little doubt as to the deleterious effect
of the high nitrogen level on the sucrose content of these roots. There were
only very small differences among the percentages of total nitrogen in the
root sections of the four series. The values for total nitrogen in all series
were considerably lower than the comparable values in the field roots dis-
cussed previously. Statistical analyses of the analytical data failed to show
any significant differences among the four nitrogen series in respect to ash,
fat or fibre.

The microbiological assay for glutamic acid proceeded very successfully
in the laboratory. A standard growth curve for L. Arabinosus 17-5 was pre-
pared by adding 0.015 milligram increments of standard L-glutamic acid to
inoculated tubes containing a basal medium which included all the necessary
nutrients (except glutamic acid) for the growth of the organism. The
amount of growth in each tube was determined by titration of the acid
produced. In assaying the root sections the amount of acid produced by
organisms growing on the extract from the root section was referred to the
standard curve and from this the glutamic acid concentration was read.

The concentration of glutamic acid in the root sections was generally
less than 100 milligrams per 1,000 grams of root weight. This is somewhat
lower than usual. Apparently the conditions of this experiment were not
conducive to glutamic acid elaboration.

Although this microbiological assay added limited information concern-
ing the nitrogen nutrition of sugar beets, it did advance knowledge of the
experimental technique and this can now be extended with confidence to
field material in southern Alberta.

Summary

1. A legume rotation has consistently produced beets of equal yield but
lower sucrose percentage than a comparable non-legume rotation, and this
investigation has sought to learn the reasons for this. Analyses have been
made to determine the difference in chemical composition "of sugar beets
of the same weight which display significant differences in sucrose per-
centage.

2. Soil analyses have shown the legume rotation to be higher than the
non-legume in soil nitrates particularly in the latter part of the growing
season.
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3. Accordingly the beets of the legume rotation have both a higher
nitrate and a higher total nitrogen content as indicated by petiole tests.

4. Three hundred pounds of ammonium nitrate applied to beets on
August 2 reduced the average sucrose percentage from 16.42 to 15.64, but
the same amount of fertilizer applied on June 28 did not affect the sucrose
content. The yields were increased in the latter case but not in the former.

5. Beets from the legume rotation were higher in nitrogen, water and
ash but of equal size to beets from the non-legume rotation. A similar
relationship occurred between the beets which received 300 pounds of
ammonium nitrate August 2, and those which were unfertilized. This indi-
cates that the time of the season at which the nitrogen is available has a very
important bearing on the sucrose percentage.

6. There are complex relationships among nitrogen supply, vegetative
growth, photosynthetic capacity and sucrose percentage. If supplementarx
nltro?en is applied early in the season it may stimulate vegetative growt
and Teaf area, thus increasing the capacity to manufacture carbohydrates
and even though more sugar is used for energy to reduce the excess nitrates
the net percentage of sucrose may not be lowered.

7. A significant partial correlation coefficient of r = —0.505 between
sucrose percentage and nitrogen content with dry matter percentage held
constant indicates that there is an inverse relationship between sucrose and
nitrogen content independent of moisture relationships.

8. In a supplementary test in the greenhouse beet roots were quartered
to provide identical genetic material and the respective quarters, which
were grown in sterile sand for 14 weeks under four series, ascending in
amount of nitrogen applied, displayed mean sucrose percentages of 15.41,
15.11, 1437 and 13.02.

9. A microbiological assay for glutamic acid was conducted on the
rootsegrown in the greenhouse. The procedure, as outlined in the text,
worked very satisfactorily and excellent agreement was obtained among the
triplicate standard tubes and also the triplicate assay tubes. The values for
glutamic acid were low in all cases and it appears that environmental or
cultural effects made conditions unfavorable for glutamic acid elaboration.

10. The expected relationship of low nitrogen content accompanied by
low glutamic acid content was confirmed.
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Fertilizer Side-Dressing Studies on Sugar

Beets in Southern Alberta
K. W. HILL AND S. DUBETZ!
Introduction

Sugar beets have been grown in southern Alberta for twenty-six years.
Since the early 1930's growers have been applying 100 pounds of 11-48-0
fertilizer per acre, at the time of seeding. This has become a common
practice and is virtually a requirement of the grower's contract. For this
reason it is expected that sugar beet farms are quite well supplied with
phosphorus. Some barnyard manure has been applied to beet fields since
the inception of the industry, but of recent years growers have become
more aware of its benefits to the extent that at the present time about twenty
percent of the beet land receives manure during the rotation cycle.

Table 1~=Mcan Yiclds in Toor per Aac of Sugar Bects Grown Under Different Fer-
tilizer Sidec-Dwessdng Experlments lo Sonthern Afberta in Three Swocessive Tests During
1048, 1949, and 1950,

1942
Ampunt and kind of Certilizer Check 100 1b. 250 1k 200 1.
used for side-dessing No side-dressing 11-4B-0 16-20-0 21-0-0
Mean Yicld 1356 1859 13.97 14.04
1049
Amount and kind of Eevtilizer Check 140 1. 2701b. 540 1b
used For side-dressing Nu side-dressing 2.0 21-0-0 21--0
Mean Yicld 1196 1150 17,19 1270
M. 5 D, =041
T T 1850
Amount and kind of fertilizer | Gheck 2301h.  4601h.  1501b.  3001b.
userd fur Sde-dressing Na side-dressing 21-0-0 2100 33.0-0 3300
Mean Yield ) 12.32 19.57 14.00 15.66 Y431

M. 5 D. = 032

Outline of Experiments

In 1948, 1949 and 1950, in cooperation with the Canadian Sugar Fac-
tories Ltd., and the Consolidated Mining and Smelting Co. Ltd., experi-
ments were undertaken by the Dominion Experimental Station, Lethbridge,
to study the effect of applying additional fertilizer as a side-dressing to
sugar beets. The effect on the percentage of sucrose as well as the yield
of beets has been considered. Suitable fields of sugar beets were selected
on different farms, widely scattered throughout the beet growing districts
of southern Alberta. Tests were conducted on a total of S3 farms during
the three years.

The side-dressing machine provided for four rows of beets to be side-
dressed at one time with both sides of each row receiving fertilizer at a
depth of three inches. The side-dressing was done soon after thinning and
before the first irrigation.

Senior omist, iy A i L ini E: i 1l Station,
Lct_h hrlige, amfm duate Aasjslam mpecl'.weh‘
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The 1948 experiment was designed to compare the response of sugar
beets to nitrogen and phosphorus fertilizers, and consisted of four treat-
ments. The side-dressing fertilizer applications were:

100 pounds of 11-48-0 per acre

250 pounds of 16-20-0 per acre

. 200 pounds of 21-0-0 per acre )

Check (no fertilizer used for side-dressing, but all check plots
received the usual 100 pounds of 11-48-0 at the time of seeding)

As in the two following years the treatments were in duplicate on each
farm. A treatment plot consisted of eight, twelve or sixteen rows through-
out the full length of the farmer's field. During all seasons the plots were
sampled, usually during the first week of October, to provide material for
sucrose and purity determinations, and all plots were harvested during the

ENMNS

“Fahle 2.—¥ariance Table Showing Analysds of Ylelds of Sogar Breis Grown Uoder
Different Fersilizer Side-Dressing Treatments in Southern Adberta in Three Successive Tesna
during 1948, 1949, and 1950,

1943 1949 1950

Mean Mean ¥Mean
Variance doe to .F. Squarc n.F. Square D.F. Sauare
‘Trearments 3 1.64 F] AT 1 1407+
Reps in General 8 0.49% 13 I.3R* 12 10. 448
Farmg T 59 50%w 12 2404w 11 LLL.Bg&s
Treatments x farms 2 0.50 36 a.61 41 111
Exror 24 .64 39 0.55 18 2.51
oLl 63 13 Lig

first two weeks of October. The yields were calculated from the total
weight of beets grown on the plots, since the production from each plot
was delivered separately to the sugar company's receiving station.

The data for the three years are summarized in Tables 1, 2 and 3. The
1950 results from individual farms are shown in Tables 4 and 5.

In 1949, phosphorus fertilizer was not used for side-dressing and the
primary objective of the experiment was to determine the most practical
amount of nitrogen fertilizer to be used as a side-dressing. The treatments
were as follows:

1. 140 pounds of 21-0-0 per acre
2. 270 pounds of 21-0-0 per acre
3. 540 pounds of 21-0-0 per acre
4. Check (no fertilizer used for side-dressing)

An additional purpose of the 1950 experiment was to compare the
effectiveness of the two common nitrogenous fertilizers, ammonium sulphate
(gelc-jo-o) and ammonium nitrate (33-0-0). The following treatments were
used:

230 pounds of 21-0-0 per acre
460 pounds of 21-0-0 per acre
150 pounds of 33-0-0 per acre
300 pounds of 33-0-0 per acre
Check (no fertilizer used for side-dressing)

IR
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Discussion

Tons of Beets per Acre

The vyield results of the 1948 experiment did not show wide differences
and statistical analysis did not reveal significant differences between the
treatments. However, a careful study during the growing season and of
the resulting data indicated that, on some farms where response was most
pronounced, the yield increases and improvement in growth due to nitrogen
application were too large and too consistent to be ignored. Several farms
showed no response, and there was no suggestion of an increase in yield
due to phosphorus application on any farm, but two-thirds of the farms

Tahle 8.3 Prrc of of Sugar Beets Grown Lindey Diffcrent Fertlllzer
Side-Direstinng Treatmenis in Sounihern Alberta in Three Successive Tosts Durdng 1948, 1945,
and 19850,

1948
Amount and kind nf fertilizer Check Tod1h T 2501b. 200G,
used for side-dressing No side-drcasing 11-4B-0 16-20-0 21-0-0
Mcan sucnose percentage 17.52 17.1 17.2 17.1
1545
Amownt and kind of fertilizer Chieck 1401h. 97016, 5401b,
wsed for side-dressing Na side-dresing 21-0-0 21-0:0 21-0-0
Mean suCrose pevcentagn 15.8 15.7 157 15.7
1950
‘Amount and kind of fertilirer Cheek 28016, 1601b, 150>, 3001b.
vacd For side-dresing No side-dressing 21-0-0 21-0-0 33-0-0 R§-0-0
Mean sucrose perventam 176 17.3 17.0 172 173"
e wete nd differences b the p of resulting from

The
the va:iou.s reatments ﬁ\ any of the fhree vears.

showed decided increases from the nitrogen fertilizer. For these reasons it
was decided the following year that different rates of nitrogen fertilizer
alone be used for side-dressing.

The 1949 results established that nitrogen fertilizer can be side-dressed
to sugar beets profitably. However, the 540-pound application was the only
rate which produced significantly higher yields. Because eight of the
thirteen fields were either in fallow or grew a legume the preceding year,
it was felt that the lower applications of nitrogen did not have a chance
to express themselves. Therefore, the sugar company fieldmen were re-
quested to select fields for the 1950 experiment, which, on the basis of the
results of 1948 and 1949, would be expected to respond to additional nitro-
gen. The selected fields were of relatively lower fertility than in the two
former years, the previous crop being sugar beets or cereal grains in all cases.
Two different nitrogen fertilizers were used to compare their relative effec-
tiveness.

The results from this experiment showed highly significant yield in-
creases of all treatments over the check plots. The source of nitrogen had
no effect on yields, plots treated with ammonium sulphate (21-0-0) or
ammonium nitrate (33-0-0) gave essentially the same yields at comparable
levels of nitrogen application.
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Table 4.—Individual Farm Yields in Tons per Acre of Sugar Beets Grown Under Dif-
ferent Fertilizer Side-Dressing Treatments in Southern Alberta in 1950.

Amount and kind of fertilizer used for side-dressing

460 1b. Check 3001b. 1501b. 2301b.
Grower Reps 21 0-0 No Side-dressing  33-0 0 33-0-0 21-0-0
Schmidt L 17.23 17.10 1755 17.37 1743
] 17.40 16.51 17.55 17.66 16.88
Barton 1 16.40 12.59 21.33 2210 18.30
z 19.07 13.90 17.93 1340 16.59
Zink 1 19.50 1577 1847 17.22 17.28
2 17.67 1358 17.12 15.09 15.63
Dueck 1 16.14 9.99 14.98 1452 1382
2 11.62 10.15 12.99 1255 11.69
Boras I 1481 12.14 1238 1233 13.98
2 16.43 16.11 16.11 1328 16.45
Johnson L .12 10.04 1153 12.10 1433
2 12.04 10.92 1507 12.86 10.68
Jensen ! 1419 1342 15.62 15.20 14.14
2 17.15 1581 17.39 16.57 16.34
Thomas 1 1897 16.53 17.80 20.95 18.00
2 1524 12.78 1558 12.23 12.36
Knoch 1 9.50 9.82 11.94 1127 10.82
z 10.36 1041 11.02 6.70 7.86
Bartz 1 1437 1131 1394 1339 1394
2 14.02 1371 14.70 15. 1545
Dahl H 10.85 10.88 10.51 10.38 9.65
2 9.38 9.87 9.46 11.54 9.84
Toth 1 545 544 6.38 6.74 6.99
2 6.21 7.02 6.85 7. 7.
Mean yield 14.00 12.32 1434 13.66 1357

Percent of Sucrose

The mean percentages of sucrose for the different treatments within
each experiment were very similar in amount as is indicated in Table 3.
A study of the data for the individual farms revealed no tendency for the
superiority of any one treatment. The mean percentages of sucrose for
the check plots which received no additional fertilizer as a side-dressing
were slightly higher for each of the three years. However, this increase
seemed to be due to chance variability since it is accounted for aimost wholly
by two rather high-testing plots for each year, which gave readings up to
19.8 percent sucrose. The duplicates of these plots showed much lower
percentages. The contention that this slight superiority in percentage
sucrose Is not real was borne out aso by the statistical analysis. In spite
of the large number of replications of these treatments over a wide variety
of farms, the statistical reduction of the data showed no tendency for the
fertilizers applied shortly after thinning to significantly influence the per-
centage of sucrose.

Conclusions
The results from these tests indicate that fields which have been in-
tensively cropped without any organic manurial additions may be expected
to be low in nitrogen and probably will react favorably to side-dressed ap-
plications of chemical nitrogen fertilizer, in addition to 100 pounds of
11-48-0 at seeding time. Such side-dressed applications are not so likely to
produce increased yields on fields which have been summer-fallowed or
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Table 5.—Individual Farm Percentages of Sucrose of Sugar Beets Grown Under Differ-
ent Fertilizer Side-Dressing Treatments in Southern Alberta in 1950.

Amount and kind of fertilizer used for side-dressing

460 1b. Check 3001b. 1501b. 2301b.

Grower Reps 21-0-0 No Side-dressing 33 0-0 33-0-0 21-0-0
Schmidt 1 184 178 176 17.8 18.0
2 16.8 180 180 154 17.8
Barton L 177 174 180 176 173
: 2 178 180 176 184 175
Zink 1 16.8 174 16.2 16.2 166
2 172 17.0 16.6 174 164
Dueck I 182 186 176 180 178
2 150 174 17.2 172 180
Johnson 1 17.0 16.8 174 170 172
2 17.0 16.2 17.0 17.2 176
Jensen 1 16.0 18.0 186 178 184
2 182 18.8 182 20.2 180
Thomas i 16.0 180 166 174 16.6
2 174 188 178 17.8 180
Knoch 1 16.2 172 16.2 17.2 16.8
2 164 17.2 16.6 148 164
Bartz 1 170 184 180 182 17.8
2 180 17.8 172 182 174
Dahl L 164 174 152 16.0 148
2 144 16.2 150 14.6 154
Toth 1 174 2 194 188 184
2 188 164 194 16.0 184

Mean percentage

of sucrose 17.0 176 17.3 17.2 173

manured recently. The most efficient and profitable rate of application
seems to be between 200 and 300 pounds of ammonium sulphate or am-
monium nitrate at a comparable rate of nitrogen. As was shown in the
choice of fields for the 1950 experiment, the sugar company fieldmen appear
to be able to select fields, on the basis of crop history, which will respond
favorably to side-dressing with nitrogen fertilizer.

There was no evidence to indicate that the amounts of fertilizer, as
they were applied early in the season under the conditions of these experi-
ments, affected the sucrose content of the beets.



