The Effect of Various Preceding Crops on
Sugar Beets
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Introduction

Sugur becls occupy a large acreage in southern Adberta as compared
with other irrigated cash crops. This orop receives special consideration
in rotation planning because ol its extent and high return per acre. Most
sugar beet rotations are planned o provide the maximum production of
~the primary crop. The beneficial effects of barnyard mwanure, commercial

fertitizer, timely nrigation, and legumes also receive consideration in de-
ciding upon cropping practices (1, 4, 8%

The sequence ol cropping also has a marked effect on the yield of
certaine crops (5, 6, 7y and, therclore, is an important phase ol rotation
planning. I southern Alberta information was needed on the effect of
crop sequence on the vield of sugar beots, irrespective of other rotational
factors. An experiment was set out ar the Lethbridge Experimental Farm
in 1947 1o study the eflects on the following crop of some of the important
crops grown under irrigation m southern Alberta. The results of this experi-
ment are presented in this paper.

Procedure

T 1947 seven (rops—canning peas, canning corn, potatoes, barley, solt
spring wheat, sugar bects, and ficld beans—were grown in adjacent serips
at four locations at the Lethbridge Experimental Farm. The aop varictics
recommended Tor southern Alberta were used throughout the test. In 1948
these crops were grown transversely across the preceding strips and o sum-
mer-fatlow swrip, allowing each crop w be grown after iwell, alter lallow,
and after the other six crops. The Iollowing vear, the wops were grown
crosswise to the 1948 plots, thus providing two years of sequence crops, and
completing one cyce. All of the plots were sceded o oats i 1930, alwer
which the experiment was repeated until two sequence cydes were com
pleted.

To obwin maximum crop viclds and yet maintain relatively uniform
ferdility, smmonium phosphate (114840 fertilizer, at the rate of 100
pounds per acre, was applicd cach spring over the whoele arca of cach Joca-
tion prior to sceding. No further Tertilizer applications were made.

The size of each plot was 19 feet by 40 feet, and appropriate samples
of cach crop were harvested. In the calculation of the data for the analysis
ol variance, the locations were reated as replicates, All of the crops were
irrigated with a perforated-pipe sprinkler system.

T Agronomist and Head of Field Huosbandry Secton. Experimental Farm, Canada Depart-
ment of Agricultnre, Lethbridge, and Senior Agronomist. Central Experimental Farm, Canada
Department of Agriculture, Ottawa, respectively.

¥ Numbers in purentheses vefer 1o titerature cited.
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Results and Discussion

The yields of sugar beets for the four sequence vears (1948, 1949, 1452,
and 1953) [(ollowing the different preceding crops appear in Table L
Comparable results of the percentage sucrose ol sugar bects are shown in
Table 2. In Figure 1, the vields of cach crop, excepting sugar beets, [ollow-
ing the various preceding crops arce depicted graphically. The gross returns
per acre per vear following cach preceding crop, as caleuluted from the
four-year average anunual returns of the seven suecceding crops. are depicted

graphically in Figure 2.
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Figure l.—Four-year (1948-49, 1952-53) average vields ol each arop, ex-
cepting sugar beets, following the various preceding crops in a crop sequence
test, Lethbridge, Alberta.
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_During three of the four sequence years (Table 1) the yields of sugar
bects were highest alter beans. In 1948 and in 1952 the yields ol beets
alter beans were higher by more than one ton than the yields following
any ol the other six crops. Analysis of the four-year data revealed that the
vields ol sugar beets were sl;;mht.mll) higher following beans than the
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Figure 2.—Gross returns per acre per year following each preceding
crop as calculated from the four-year average annual returns of the seven
succeeding crops in a crop sequence test, Lethbridge, Alberta.
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Table —Yiclds of Sugar Beels for Four Sequence Years (1948, 19489, 1952, 1933)
Following Different Preceding Crops and Sumimer-fallow in a Crop Sequence Test, Leth-
bridge, Alberta.

Sugar
Year Barley Beans Corn Peay  Potatoos Bcgcts Wheat L.5.D. Fallow
1948 11.02 1418 J1.57 LA 12.70 1872 10,52 [3.13
1949 R97 10,68 10,29 .61 10.82 .01 4,00
1952 15.18 18.56 14,80 17.49 17.54 14.08 15.97 19.10
1954 7.46 8.45 9,82 10.04 9.20 .87 R
Mean 10.66 12,97 1162 12.26 12.58 10.67 [.48 132

Table 2.—Percentages of Sucrose of Sugar Beets for Fouar b(:(;lltfll(ff: Years (1948, 1949,
1952, 195%) Following Difterent Preceding Crops and Summer-fallow in a Crop Sequence
Test, Lethbridge, Alberia.

Sugar
Year Barley Beans Corn Peas Potatoes Bi’cts Wheat Fallow
1048 16.2 15.5 .7 16.0 15.4 16.0 15.2 15.7
1946 4.4 13.2 13.7 13.2 IR 14,4 14.2 -
1952 16.8 16.2 1641 6.3 .8 16,0 1.3 5.4
1053 16.8 16.6 16.2 16.2 16,4 17.0 17.0
Mean 16.0 15.4 15.4 15.4 15.6 15.8 15.7 -

viclds obtained following sugar beets, corn, wheat, and barley. Significant
vield increases of barley, beans, and peas also were obtained after beans,
Henee, on the basis of vields ol succeeding crops, field beans were the out-
standing preceding orop in the tost

The beneficial effect of beans as a preceding aop possibly is due to
the additional nitrogen made available 1o the subsequent crops by this
annual legume. This & In agreement with the findings of Guitay and
Cook {8y, who reported that additional nitrogen was not so benehicial in
a sequence in which sugar beets followed beans as in other crop scquences,

There were no signiheant differences in the vields of sugar beets when
grown alter beans, potatocs or canning peas. The superiority ol heans
and potatoes as preceding crops for sugar beets was observed by Carlson
{2) . Hc auributed this superiority o the carly rapid absorption of nutri-
ents by the root crop when grown after beans and potatoes.

None ol the preceding crops had o significant offect on the percentage
sucrose of sugar beets in any year as shown in Table 2.

There were no significant differences in viclds of canning corn and
wheat following the various other crops as shown in Figure 1. Because of
this lack ol response to the various sequence weatments, corn and wheat
apparently could be grown satisfactorily in any rotation sequence and thus
add flexibility to a rotation. From a management standpoint, because of
better weed conwrol in intertilled crops. canning corn could he favored
over wheat as a preceding crop.



358 JourNan or Tur LSS B

Barley was the least effective preceding crop. The tendency ol barley
to shatter, with the subsequent volunteer growth, is an undesirable [eatare
in rotation management, This is especially true where sugar beets follow
barley, because of the fubor cost for weeding.

About 40 percent of the beews in southorn Alberta arve planted on
sumnmer-fallowed fand because of the higher viclds obtained, Crop yields
alter summer-fallow are available for two vears i this st When it s
considered that, with the use of summer-fullow, it takes two years 1o pro-
duce one crop. the vicld increases are not great enough to warrant a summer-
fallowing program. 'The average annual gross returns after fallow were
S77 oper acre, as compared with 8131 from crops grown after beans. From
Figure 2 it s apparent that the comparative cash returns after fallow are
not very encouraging. However, fallowing may be justilied {or other reasons,
such as o seriows weed problem or a land-leveling program.

Sugar heets are considered by many Tarmers in southern Adberta 1o be
w good preceding arop because of high vields of some aops on beet fand.
The results from this experiment indicate that sugar beets are not a favor-
able preceding crop for wnyv of the seven crops used. Beews ranked only
slightly beiter than barley, which was the poorest preceding crop in this
test. The reasons {or the high regard held for sugar beews as a preceding
crop in this arca may be that beets (1) help o control weeds because of
hocing, (b) arc usually planted on the best fand, and (¢} are frequently
the only crop recelving fertilizer and fall irrigation. Other crops, as ovi-
denced by the results of this study. could perhaps be more favorable pre
ceding crops than sugar beets if they received some of the management
advantages just mentioned.

Summary

Four-year average vield data are presented for sugar beers whon grown
alter themselves, alter summer-fallow, and after sis other preceding crops,

Field beans, followed by potatoes and canning peas, were found to be
the bost preceding crops for sugar beets,

Barley and sugar beets were the least effective preceding crops, and the
subsequent volunteer growth of barley added to the problem of sguence
management.

There were no significant differences i vields of wheat and canning
corn when grown alter the other six crops and aflter thomselves,

Summer-fallow operations on drrigated land are not justified on the
Lasis of comparative vearly gross returns,
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