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Table I.-The Effect of Management Practices on the 1956 and Long Term (1929-1956) 
Average Yield, Sucrose Content, and Apparent Purity o[ Sugar Beets Grown in an .Eight-Year 
Rotation at Lethbridge, Alberta . 

Root Yield Sucrose Content Purity 

Treatrnentt 1956 Av. 1956 Av_ 1956 Av_ 

Tons/ Ac. Tons/ Ac. % % % % 
First-Year Bects 

!'[anure and fertilizer 14.59 20.53 W.O 15.6 87.4 85 .0 
~1anllre 11.92 19.39 16.2 15.8 88.0 85.1 
Fertilizer 11.44 13.53 15.2 15.7 87.4 85.4 
No additions 2.22 4.94 16.7 15.3 86.0 84.2 

Second-Ycar lieets 

~Janurc and fcnilil.(..T 15.85 19.84 1!).4 16.2 88. 1 85.8 
\lanure 15.59 18. 35 14.2 16.3 86.6 85.7 
Fcnilizer 11.80 15. 19 H.9 15.8 88.2 85.4 
~o add ition:; 5.50 6.2U 15.2 15.6 88.4 84.6 

> 30 IOns manure plowed under in the fall p reced in g sugar beets and 100 pounds 11-48-0 
applied at lime of seeding sligar beets (or each o( the two crop years. 

Table 2.-The Effect of Management Practices on the 1956 and Long Term (1929-1956) 
Average Yield, Sucrose Content, and Apparent Purity o[ Sugar Beets Grown in a Four-Year 
I<.otation at LetJ,bridge, Alberta_ 

Root Yield Sucrose Content Purity 

Treatmentl 1956 Av_ 1956 Av. 1956 Av. 

"faoure and fertil izer 
\o(anure 

Fertilizer
"0 add i tions 
(;n:: cn manure and 

fertilizer 
Green manure 

Tons/ Ac. 

16.34 
13.5 1 
14.85 
6.02 

14.00 
4.64 

Tons/ Ac. % 

First-Year Beets 

20.98 16.6 
19.87 16.5 
16.01 16.9 
8.59 15.4 

16.34 16.6 
8.84 15.9 

% 

16.7 
16.7 
16.5 
16.2 

16.5 
16.2 

% 

88.3 
87.4 
87.1 
89.0 

88.8 
86.4 

% 

86.0 
86.3 
85.7 
85.6 

86.3 
85.6 

~ 

l\l anure and feniii/cr 
Nla nure 
Fertilizer 
No additions 
Green manure and 

fertilizer 
Green manure 

J7 .38 
14.78 
16.92 
9.36 

15.56 
9.54 

Second-Year BeelS 

19.58 16.3 
17.67 15 .4 

16.00 14.9 
8.60 16.1 

16.37 16.2 
8.36 13.7 

17.1 
16.8 
16.5 
16.1 

16.7 
16.0 

88.1 
87 .0 
87.2 
87.0 

87.1 
85.1 

86.4 
86.6 
86.0 
85.4 

86.2 
85.0 

l20 tons manure plowed under in the fall preceding sugar beets and 100 pounds 11-48-0 
applied at lime of seeding sligar beets for each of th e two crop years. 
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:1. 	 Second of sweet elm'er plowed under as a green 
man llre tertiI izer as in 2. 
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Table :l.-The Elfe,,! of .\lanagemem Plac!ites on the Mineral Content of Sligar Beet 
Roots Grown in an Eighl~Y('ar Rotation at Lcthbridge, Alhena. ]956. 

ied 

Dry 

Trcawll('nt i \tatter Ash :'< P K :'<a :\Ig Ca 
.-~~~---. 

~/f) ~!~ 

·Firs!· Y car Beets 

\lanure and (enili/cr 
.\1:mUtT 
Fenili/er 

""0 additions 

6,IZ)7 
5.030 
I,B2;-; 
9~)7 

2.71 
:;':1:2 

:l.9~ 

:JJiti 

0.92 
1 
0.9S 
l.~," 

O.O'H 
O.06H 
0.080 
0.076 

1.128 
1.110 
L 190 
1 .580 

0.2115 
IUIO 

0.31" 
0.1 

- 0,287 
0.31"1 

O.25;! 

0.092 
0.1 Iii 

0.102 
0.1 

.\Yl.;Ll.gt' 1,2:18 15 1.06 (),O~I 1.327 O.::!!)>! O.27H 0.1 

Stxond-Yt'al' Bet:ts 

'\[anure ami fl;l'llli/cr 
\fanun: 

Fertilizer 
'\0 addir ions 

:3.62 
:loS:l 
:LW~ 

3.+1 

1.06 
I. 

LOti 

0,121 
0.097 
0.08(, 
0.001 

1.~H:j 

1.165 
U70 
1.62" 

0.175 
0.510 
0.:515 
11.255 

O.:lU5 
0,:192 
0,308 
0.:106 

0.10:\ 
0.114 
O.IH 
0.132 

A\cragc :).112 ,'tnt l.Og O,OU2 177 0.3;;,1 iU28 0.121 

1 ';0 Ions 'mnIlUl"t; plowed unrler in the fall sligar beets and 100 pounds 1l,,18,() 

.tpplied at tirne of seeding crop Yl'ars, 
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Table 4.-The Effect o( Managemcnt Practi ces on tbe Mineral Content o( Sugar Bect 
Roots Grown in a Four-Year Rotation at Lethbridge, Alberta, 1956. 

Dry 
Trcatnlcnt 1 Matter Ash N P K Na Mg Ca 

Lb./Ac. % % '" I v % % % % 
First-Year Beets 

;\'Ianure and fertilizer 6,895 2.22 0.70 0.161 1.020 0.065 0.139 0.102 
Manure 5,701 2.73 0.64 0.169 1.265 0.130 0,142 0.087 
Fertil izer 6,267 2.20 0.66 O.IH 0.823 0.068 0.150 0.123 
No additions 2.540 2.97 0.80 0.092 1.333 0.140 0.270 0.114 
Green manure and 

fertil izer 5,908 2.58 0.78 0.126 1.130 0.105 0.225 0.107 
(~reen lIlallure 1.958 2.92 0.85 0.081 1.198 0.19, 0.291 0.125 

Average 4,878 2.60 O.H 0.124 1.128 0.117 0.203 0.110 

Second-Year Beets 

Manure and fcrtil izer 7,334 2.92 0.75 0.172 1.265 0.280 0.191 0.090 
~Ianllre 6,237 3.69 1.00 0.142 1.505 0.513 0,230 0.075 
Fertilizer 7.141 2.77 0.72 0.1 38 1.103 0.210 0.274 0.091 
No additions 3,950 3.09 0.84 0.096 1.205 0.258 0.245 0.099 
Green manure and 

fertilizer 6,566 3.05 0.88 0.124 1.115 0.310 0.243 0.109 
Green manure 1,026 3.52 1.00 0.099 1.315 0.415 0.184 0.1 14 

Average 5,876 'J. 17 0.86 0.128 1.251 0.331 0.228 0.096 

' 20 IOns manure plowed under in Lhe (all preceding sugar beets and 100 pounds 11-48-0 
applied at lime of seed in g sugar beets for each of the two crop years. 

Discussion 

The striking differences in yield as shown in Tables I and 2 
definitely point out the value or manure and phosphatic fer­
tilizer in sugar beet culture for southern Alberta. The sugar 
content and apparent purity of the beets were not influenced by 
fertility level to the same extent as was tbe yield. 

As wou ld be reasonable to expect, the dry rnatter content 
closely paralleled the yield trends. There \Vas no defi.nite trend 
in either tbe ash or nitrogen content of tb e beets, although the 
application of phosphorus to the first-year beets seemed to result 
in a lower nitrogen content of the beet roots. Apparently, the 
decomposition of the manure and green manure during the first 
year of sugar beet production resulted in more nitrogen being 
available for the second-year beets, so that the nitrogen content 
was higher in the roots of the second-year beet crop than in those 
of the fi.rst-year crop. The effect of phosphorus fertilizer on nitro­
gen content was not as apparent in the second-year beets. 

Phosphorus seemed to be the most I imiting element in these 
experiments, so the effect of phosphorlls on th e composition of 



VOL. X, No.2, J U LY 1958 16V 

the roots was very pronoun ced . An indica tion of th e effe[ t or 
th e barnyard manure on phosphorus availability may be seen 
when the two rotations are compared . The 4-year rota ti on re­
ceived 20 tons of manu re every 4 years, and beets from this rota­
tion conta ined more ohosphorus than th ose from the 8-vear 
rotation , which rece ived ~O tons of manure every 8 years. The 
effect of the decomposing' barnyard manure on phosphorus 
availCl hil ity a lso is shown. Tn both rotations the sUQ"ar heets that 
received neither manure nor fertilizer had th e lowest phosphorus 
content. U nd er the condi tions of this experiment, the practice 
of pl owing' under green manure was of little va lue. This was 
probably due to the small amoun t of organic matter produced 
by th e second crop of s"weet clover. 

Potassium has not been a limiting' factor in th e oroduction 
of sugar bee ts in southern Alberta (~). The addition of phos­
phorus r esulted in lower potassium content of th e beets in every 
case but one, which coufd be a reAection of the differences in 
yield. The check plots, receiving n o manure or fertilizer. pro­
duced low-yielding roots with a high potassium content. 

No general patterns due to manag'ement practices were ap­
parent in the sod ium , magnesium , and calcium content of th e 
sugar beet roots . 

In no case were the differences in the amounts of the con­
stituents of the sug'ar beet roots very gTeat. There were gTea ter 
differences in the amounts of these const ituents as a result of 
rotation o ract ices than there were hecause of mana~rement prac­
tices witllin th e rotation. Management practices within rotations 
seemed to have a gTea ter effect on yield than thev had on the com­
position of the sug"ar beet roots at harvest. Differences in chem­
ical composition may have important effects on the _quality of 
the sug'ar beet roots , a lthough sugar content and apparent purity 
within rotati ons in this experiment did not appear to be affected 
by the chemical composition. 

Summary 

The addition of phosphorus fertili zer , barnyard manure, and 
fertilizer and manure to phosphorus-defi cient long-term rotation 
ex periments resulted in large increases in the yield of sugar beet 
roots grown in the rotations. 

The addition of phosphorus fertili zer resulted in higher phos­
phorus and lower potassium contents of the beet roots, and 
seemed to lower the nitrogen content of the first-year roots. 
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The addition of barnyard manllre resulted in increased phos­
phorus availability in the soi l as indicated by higher phosphorus 
content of beet roots grown on plots receiving manure. 

C hemical analysis of the sligar beet roots showed only sma ll 
variations in the composition of the roots. 

Nlana2:ement practices within rotations seemed to have a 
greater effect on yield than they had on the compos iti on of the 
sugar beet roots at harvest. 
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