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Studies by Ulrich (5)3 indicated that the sugar beet root re­
mained relatively low in sucrose content until the occurrence 
of low autumn temperatures, after which there was a rapid in­
crease. Hills et aI. (4) reported that consistent differences were 
observed between varieties during the latter part of the growing 
season. Bush (2) however observed interactions between varieties 
and harvest dates and concluded that it was important to con­
sider the date of harvest when evaluating varieties. 

The purpose of this study was to assess the importance of 
date of harvest in evaluating varieties for root weight and sucrose 
percent and to observe the pattern of growth and sucrose accum­
ulation of two varieties. 

Methods and Materials 

The rate of growth and development of two diploid varieties 
of sugar beet was studied in field experiments on the Research 
Farm of Canadian Sugar Factories, Taber, Alberta, during the 
1961 and 1962 Q,Towing seasons. The varieties used were CS7, 
a high-root-yield variety selected for commercial production in 
,"Vestern Canada and A90, a variety with low-root-yield and hi!:?;h­
sucrose content. Plots were laid out in a latin square design 
with eight replications and eight harvest dates . Each main plot 
was divided into two 35 feet long one-row sub·plots for varieties. 
The rows were spaced 22 inches apart. After emergence of the 
seedlings the stand was thinned to 100 to 120 plants per 100 
feet of row. 

The experiments were planted on May 18 and April 26 in 
1961 and 1962, respectively. The harvest dates for each of the 
two years were as given below. 

1 Contribution of the Canadian Sugar Factories, Taber, Alberta, Canada . 

2 Plant Breeder. 

3 N umbers in parentheses refer to literature cited. 
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Harvest date 1961 1962 
I July 17 Ju ryT7 

II August 1 July 31 
III August 15 August 14 
IV August 29 August 28 
V September 12 September 11 

VI September 26 September 24 
VII October 10 October 9 

VIII October 24 October 19 

On each harvest date, roots from 25 feet of row per plot 
were dug, immediately washed, weighed, and sampled ·with a 
multisaw beet rasp to provide a uniform sample of finely divided 
pulp. Percent sucrose and raw juice purity were determined by 
a hot "vater extraction method described by Browne and Zerban 
(I). Dry matter of the roots was determined by drying the samples 
in a forced draft oven at 90 °C for 48 hours. Sucrose per acre, 
dry matter per acre and percent sucrose on dry matter basis 
were obtained by making the appropriate calculations. The 
analysis of variance was performed as outlined by Goulden (3). 
The two varieties were compared for each character on each 
harvest date in each year. Air temperature data were obtained 
from the Department of Transport Climatological Station, Taber, 
Alberta and are given in Figure 1. 
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Figure I.-Mean ail· temperature ( Oe) for various time 
intervals during the growing seasons of 1961 and 1962. 

Results 
Yield of roots. The yields of roots for both 1961 and 1962 

are in close agreement (Table 1). In both years, CS7 yielded 
significantly more than A90 on each date, with the difference 
becoming progressively greater as the growing season advanced. 
In both years, A90 was characterized by a rapid reduction in 
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growth rate after the end of August, whereas CS7 showed a more 
gradual reduction . Both varieties continued to increase in weight 
until the last harvest date, although the growth increments be­
tween successive dates were not always statistically significant 
towards the end of the season. 

Yield of sucrose. The yield of sucrose per acre increased on 
a straight line basis during the portion of the gTowing season 
studied in both 1961 and 1962 (Table 2). In both years, CS7 

Table I.-Yield o( sugar beet roots in tons per acre (or CS7 and A90 on each of eight 
harvest dates in 196 I and 1962. 

I 96 I I 9"6 2 

Harvest Variety Level of Variety Level o( 

date CS7 A90 significance CS7 A90 s ignificance 

3.68 2.94 6.51 5.3 1 
II 9.63 6.83 10.90 8.27 

III 14.79 10.22 15. 15 10.66 
I V 18.32 13.52 18.68 12.98 
V 21.30 14.70 20.91 13. 13 

VI 23.26 15. 18 22.96 15. 12 
VII 24.53 16.22 24.80 15.36 

VIII 25 .3 1 16.75 25.13 ((i.fi 3 

L.S.D. (5%) 1.54 0.89 1.03 0.95 
L.S.D. (1%) 2.06 I. 19 1. 37 1.27 

•• Varieties significantly different at the I % level. 

Table 2.-Yield of sucrose in pounds per acre (or CS7 and Ago sugar beet nri-cties, 
on each o( eight barvest dates in 1961 and 1962. 

196 I 1962 

Hanest Variety Level o( Vari,ety Level o( 

date CS7 A90 significance CS7 A90 significance 

I 556 473 1255 1142 N.S . 
II 1773 1357 2517 2182 

III 3036 2337 4312 34 13 
IV 436 1 3696 5484 4335 
V 5195 4025 6697 4677 ".. 

VI 6373 4830 7930 5756 
VII 7387 5694 9114 6274 

VII! 7858 5976 9467 6872 
L.S.D. (5%) 355 322 327 358 
L.S.D. (1%) 473 430 436 477 

N.S. Vari eties not significantly different at the 5% level. 
Varieties significantly different at the 5% level. 

•• Varieties significantly different at the 1% level. 

made statistically significant increases 
period. However, for A90, there was 

during 
one 

each 
two-week 

two 'week 
period in 

each year during which the increases were not statistically sig­
nifican t. This was between harvest dates VII and VIII in 1961 
and dates IV and V in 1962. CS7 yielded significantly more 
sucrose than A90 on every harvest date except date I in 1962. 
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became grf'aler as the season advallced. In 
each year, CS7 showed ficant 
d(lte except date VITI. made 

matter both varieties 
In each year. 

Tah!e 3.-Y'k'~rl of root dry maUer in tOIl~ p~T 'HTC (er CS7 and ,\nn sugar hed 

vadeti("s on c(1(h ('f dr.!"),t harvt'~t date, ill 19(i] and H)H2. 

Yield of 
ter than AlJO 
(Table 

CS7 more mat­
c1ate I In 1%2 

two varieties 

for eachmcrements in 

for date VIII in 19()1 and date V in 1~)()2. Tile 
to follm,· a 

196 I 	 I 9 (j 2 

Harvcst VariNy Variety Len'lor 

date CS~ .HH) signifiG1HCC C:S7 \!!O signHicall(;C 

0.1:\ O.:Hi 	 GelS O.R') 
II 1.22 0.95 L~:J 1.IIU 


III 1.;;8 I ~,O2 


IV 2.(i~j 2:10 2.n7 

V :',36 :um 	 3.17 

VI :t:w ~>R4 


VlI ;1>~3 Ii.OJ 

VIII 	 5.~!7 6.1 19 

O.2~ 0.21 
0.30 	 O.~J (U2 

diflcrfnt at. till' Incl. 

at the :if}{ lc;cl, 


Varieties signiti(antly different ~H the 1\\0 len'L 


Percent SllCmSe, .rhe 
Table 4:. 

sucrose data for both varieties 
and both years are shown ADO was consistently 

Tahle 4.-Percellt sucro'e for CS7 and A90 heet varieties on carh of d~h t 
harHst datrs in 1!161 ane! 1962. 

L.S.D. 
LSD. 

0.25 

dHrcrcnt 

1 go I 

Harvest Variei) Level of Variet) Level of 

date CS7 A90 "ignificancc CS7 A90 ~ignififan("e 

II 
7.lil fJ.!15 111.7,) 
9,L~) I ].;)J J J 

HI 10.:11 ifi.:!:) In.Oo 
IV II 13.fi6 14.70 
V l'l.70 1(;'02 

VI IS.'11 I ('l,U:) 
VII 15.10 17,5() 20 ..-1:) 

VIII 1:>,59 20.t")o 
0.7K D,70 

1.05 O.()! 
0.12 041 
O,5G 0 ..)4 

level. 
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A00 dale VIII in 1962. 
was ahove that for 1961 

P(Tcnll sucrose 011 

[rom 1961 to 19G2 C 

In In62, the percent sllcrose 
on each harvest 

This character \'aried 

nn 
Table 5.-Perccnt SlltTo"!e on 

each of f'ight harl'c'it dates in 
dry 
1961 

for CS7 and A90 su~m- heet yari(,ties 

1 96 I I 962 
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sucrose than CS7, al this difference was not 
on tlw first harvest date in 1961. The increments in 

sucrose between sllccessive harvest dates for CS7 and 
significant lor dales V and VIII in 1!J61 and rot' 

---""""­
Harvest Variety l,{'wl of Varietv L{',el of 

dale cSi A90 sig-uificancc CS7 '\90 "i~·njfi ....;tn('(; 

61.8 06.9 KS. fH.O fdJ; " .'i, 
II 72.7 71.7 "1.5. fifUi (;8,3 

II! 81.2 T)"~ 71.4 72.:) 
TV RU SO.6 )\ .s, 7 J.(j 72.0 
V 77.'1 7;).1 :"1.5. 7:~.7 '\ 

VI 7 73.3 7:'iO :\ 
VII 7U 72.5 :\ .S, 7.).9 '\ 

VIII 75.2 76 '\ _So 

3.70 UJ! IO! 

with 

IV and 
was no 

In 1962, there was a 
increases in sllcrose on a dry basis were significant 
except for IV, VI and VIII for (:S7, and dates V and 
VIII for A90. On dates II, III and IV, A90 was 

CS7. 
the roots. In I I! as well as In 

percent matter of the root as the 
growmg season ad\anced (Tahle J Iowever, the inCTements 
were not for every harvest date. 

In 196 , CS7 made significant increases for all harvest dates 
except II, TIr, and VIII, while AgO made increases 
for all dates VIII. 

In 1 both varieties made sig-nificant Increases for all ex· 
cept clate VIII. A90 was significa;~tly h than CS7 on all 
dates in both years date I in 1961. 

, CS7 and AgO differed 
hi<!'her on date III and hjoher on

h 

dates VI and VIII. Both CS7 and A!JO a peak on date 
VI after wh there 

steady increase for hoth varieties. crllC' 
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Table G,-Perrent dry matter of the ronts for CS7 and ,\90 sugar beet varieties on 
each of eight harvest dales ill 1!161 and 1962, 

Harvest Variety Level of Levci of 

date CS7 sigllillcann.: signHicanec 

I 12,10 :-<,$, 


II I:HIO 

III 12.7~) I '1.! 8 

1\' I{L~;7 H).~H) 


\ 10-',86 18,30 "7·1 

VI 19,2:1 21.70 2:LI7 25,37 

VII 21, Hi 24.:L1 26,61 
VIII ~J,j 8 24,60 ~/.no 

L S,D, [J,9() 0,91 0,49 O,F,8 

OJ)?) O,!IJ 

196 I 

LS,J), (rr.{,) 

;"\ ,S. Varll'tlc:;. no! 

Percent CS7 and ,\90 did not differ In 

percent VIIT in 1962 !/fil 
both percent purity 
and did this on subsequent harvest 
dates. 

Table 7,-Raw juice for CS7 and A!IO sligar heet nriet;I's on each nf eight 
harve;-;t dates in 1961 and 

1 9 Ii 1 1'l6~ 

HarvC'st Variety Lncl of Variety Len'l of 
CS7 ""-- A90datf..: CS7 .,\90 sig;niftcancl' 

1 6·L:) 63,2 :\',S, 

II 72.':> 71.7 " ,S, xLi H2,7 

HI HtUl i3iJ) :\ ,S, R~,,3 Sid 

IV 809 ':"',S, R7.:) RH, I 

V 1l7,l H8,,) ':"',S, X7.0 ",Ui 


VI 8tLO ,:... .s, R7,;-) I . 

VII ?{),f) 87. J
" ,S, 

VIII ~G,9 :\,S, Hil.! SR, I 
L,S,D, 4,]0 2,79 I 
LS,Il, (I ~Ali :UI J.!)O 

~,s, Varieties nor .stgnific;tlltl;,-' dil1en:nt (It the kH:1. 
Varietie:s signilical1tly diUcrcnr at the 1*/[ Ic\(:1. 

Discussion 
The of roots between CS7 and A90 was 

evident earlv in season and hecame accentuated as 
continued. with the resnlts ob-

Hills et aL with the hndings of 
who studied of two from 
to the end of :'\iovember and concluded that it was 
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important to consider date-uf·harvcst when 
The obscrvation that 

with no formatioll 
with the of Chich 
cent sucrose increase in the 

1. an increase to 8 to 1 2. a plateau at iyhich it 
remained stable for extended during root fol­
Itn\cd : c). a of rapid at the onset of cooler 
weather. 

The rate acculllulation declined fairly 
after the end of August with the 01 A90 decl 

than tklt oj CS7. in gn;wth-rate cor· 
to a (Figure 1). 'This 

is a "wcll kllown of plant rahlc :I, however, 
does not reveal any decline III the rate dry-matter accumulation 
until after October J0 lor CS7" Sim the rate of sucrose 
accumulation [or CS7 did the onset of cold 
weather. h(m"ever. shO\\ed a sJ ight dec! inc in the rate of 

and sucrose' accumulation' 'after the end of 
to the lower 

increase in percent sucrose has been ascribed to the 
advent low late in the ~rowing season. However, 
the advent of tcmpcralUrl'S did not stimulate a more . 
rate of increase In if the 

sucrose were 
season, then the 

cceded that of J 
and thlOug!tout October 'I'ere lower 
ever. the sucrose was h' 
observatiuns made in til is 
from 40,000 acres of 

dates and a\crage of 
two years, l1Owe\(,1, the 
196 and li.IG ill Ell):!. 
did not lend su ppm! 
ture is of 
in the roots. ,"'eot 

mtt 

In 
very 
1n 1 this 
showed cOllsistent Iy sucrose on 
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:- VOL. H . ."\0. (), In,y J9fi7 

a Fresh-\\eight 
cent:lge sLlcrose 
date in 1%2. 

different III per­
the last harvest 

and Conclusions 

In a twu year 


matter 
these 

aClers did llot 

sucrose on a basis, 

m percent sucrose on a dry purity. 
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