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Introduction 

Sugar beet is regarded as a plant which requires 
a long growing season (e.g. Hughes & Metcalfe, 
1972). In Finland, it does not normally have 
time to mature even on the southern coast of 
the country and hence the size and sugar content 
of sugar beet plants do not attain their potential 
values. As obtaining a sizable crop itself does 
not presuppose maturation of the plants, sugar 
beet is cultivated surprisingly far to the North 
in Finland, the yields however being smaller than 
those obtained for instance in Sweden or Den
mark. 

Variations in the size and quality of the sugar 
beet crop from one part of F inland to another 
are a result of differences in the temperature 
conditions, amount of sunhine hours and pre
cipitation during the growing season, and also 
the fertility of the soil. All these factors become 
less favourable when moving in a northerly 
direction. The temperature sum of the growing 
season is greatest in the south and decreases on 
moving northwards. The south-western and 
western parts of the country are sunnier during 
the summer than the eastern and north-eastern 
parts. South-west Finland receives less rainfall; 
the amount of precipitation increases when mov
ing in a north-easterly direction. Heavier types 
of soil, which are the least suitable for sugar 
beet cultivation, are found along the southern 
and south-western coasts. In east Finland, 
warmer hill-side fields composed of fine sand 
moraine are available for sugar beet cultivation. 
Since systematic variation in the various growth 
factors is apparent in different parts of Finland, 
it seems likely that it would be possible to pre
dict the size and quality of the sugar beet crop 
purely on the basis of the location of the area in 
which it is being grown. 

Crop certainty (Kallinen et al., 1976) is defined 
as the probability, calculated from the normal 
distribution of the annual yield, when a certain 
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quantity or , quality level is required. Crop cer
tainty can also be applied in reverse: what crop 
size or quality level will be attained when a cer
tain crop certainty is required. 

Combined crop certainty takes into account 
both the size of the crop and its quality. 

The risk susceptibility of the size and quality 
of cultivated plant crops can be measured by 
means of the coefficient of variation (Paatela & 
Suomela, 1960). It indicates the relative size of 
the risk susceptibility. The main drawback with 
using the coefficient of variation is its dependance 
on the mean. However, the coefficient of variation 
makes it possible to carry out comparisons be
tween makes it possible to carry out comparisons 
between different cultivated plants or comparisons 
between the different characteristics of the crop. 

The dependance of the crop certainty of sugar 
beet on the geographical location of the growing 
area is examined in this study. Answers are sought 
to the following questions: 

1. Are there any differences in the risk suscep
tibility of the size and quality of the sugar beet 
crop in different growing areas? 

2. What type of crop certainty zones are 
formed in Finland when certain size or quality 
requirements are set on the sugar beet crop? 

3. What type of sugar beet yield or sugar (\ 
content zones are formed in Finland whs . ~ u 
certain crop certainty requirements are set? 

Material 

The yearly figures for the size and quality of the 
sugar beet crop of individual farms are collected 
by the four Finnish sugar extracting factories. 
These yield figures for the period 1960-1974 were 
the primary data of the study. Fir&t, the mean 
values of the yield and sugar content for · each 
commune were calculated. Then the mean values 
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Fig. 1. Origin in Finland of the yield data collected for 
the study. 

were combined so that in the south-western and 
southern parts of the country, where sugar beet 
growing is in general to be found and where the 
size of the communes is small, three neighbouring 
communes represented a group. Individual com
munes from western and eastern Finland were 
also included. Thus the yield figures comprised 
a total of 42 observation points (Fig. 1). 

Since the yield level of sugar beet was found 
in every observation point to be increasing, the 
yield level (the yield trend) for the year 1975 was 
determined by means of the linear trend (cf. 
Kallinen et al., 1976). No corresponding trend 
in the sugar content was found. Thus the average 
sugar content over the period in question was 
determined for each observation point. In 
addition, the standard error for the yield level 
and the standard deviation for the sugar 
content were calculated (Table 1). 

The risk susceptibility of the size and quality 
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of the sugar beet crop is determined by means 
of the coefficient of variation (V): 

s 
V = 100 -x (1) 

where s =standard deviation and x =mean (or 
yield level). 

Table 1. Yield data at the observation points 

Calculated for the period 1960-1974, except for sugar 
content in numbers 1-12 and 36-42 (only period 1964-
1974), and I 3- 17 (pe°riod 1965- 1974). Yield level and its 
deviation kg/ha, sugar content and its deviation % 

Num- Yield 
ber level 

I 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 

38 400 
36 300 
38 900 
32 200 
33 700 

28 700 
33 400 
33 100 
30 300 
33 400 

30 900 
34 600 
33 400 
27 300 
31 000 

27 000 
28 300 
29 600 
30 900 
28 800 

25 800 
22 400 
25 200 
26 000 
24 000 

21 700 
20 900 
32 000 
28 600 
35 200 

30 400 
33 200 
30 200 
30 100 
31 600 

28 300 
31 800 
29 000 
26 800 
28 500 

27 800 
24 500 

Devia
tion 

3 780 
4 360 
4 000 
4 540 
4 830 

4 720 
4 970 
5 120 
4 860 
4 460 

4 590 
3 770 
4 070 
4 650 
4 110 

4180 
5 040 
3 410 
3 520 
3800 

4 380 
4 960 
4 520 
4 350 
3 960 

4 510 
4100 
4 610 
4 660 
4 880 

4 780 
4 860 
4 930 
4 720 
4 570 

5 650 
5 860 
4 980 
4 830 
5 090 

5 080 
4190 

Sugar Devia-
content ti on 

16.7 
16.7 
16.8 
15.9 
15.8 

15.6 
15.8 
15.5 
15.4 
15.9 

15.4 
15.7 
15.4 
14.9 
14.9 

14.9 
14.8 
15.3 
15.1 
15.0 

14.8 
14.8 
14.9 
15.0 
14.8 

14.8 
14.7 
15.0 
14.6 
15.0 

14.6 
14.5 
14.9 
14.7 
14.6 

15.0 
15.3 
15.2 
15.3 
15.3 

15.6 
15.5 

0.73 
0.96 
0.88 
0.92 
0.71 

0.96 
0.94 
0.90 
0.83 
0.82 

0.79 
0.79 
1.10 
1.3 I 
1.24 

1.21 
l.05 
l.03 
1.14 
l.03 

l.06 
1.11 
0.67 
0.92 
0.89 

0.91 
0.81 
1.52 
0.91 
l.61 

0.95 
0 .97 
0.97 
0.76 
l.01 

1.54 
0.76 
0.98 
0.89 
1.40 

1.27 
0.89 



The characteristics of the sugar beet crop: 
yield level (Y), standard error with respect to the 
trend line (sy), sugar content (X) and its standard 
deviation in different parts of the cultivation 
area, are described by means of the polynome 

a+ b1Z1 + b2zi + ... + bpzf + C1Z2 + C2Z; + ... + Cs Z~ 

(2) 

where z1 is the latitude of the cultivation region 
and z2 the longitude. In order to simplify calcu
lations, an artificial coordinate system has been 
used: the horizontal axis is a line passing through 
the southern tip of Finland, and the vertical axis 
a line bypassing the western part of south-western 
archipelago (Fig. 1). Thus z1 represents the 
distance from the vertical axis and z2 the distance 
from the horizontal axis both measured in units 
of IO km. 

When the yield data from a randomly selected 
sugar beet cultivation commune is determined 
using polynome (2), the crop certainty ( Wg) with 
a yield requirement of at least y kg/ha of the 
area in question is obtained as the integral 

(3) 

where g(y;) is the probability density function 
(p.d.f.) of the sugar beet yield for this area. The 
crop certainty ( W1) when the sugar content re
quirement is at least x % is calculated in the same 
way 

(4) 

where f (x;) is the p .d.f. of the sugar content. 
The combined crop certainty ( W) for sugar 

beet with a yield requirement of at least y kg/ha 
and a sugar content requirement of at least x % 
is calculated as the product 

(5) 

Before calculating the crop certainty (eqs. 3-5) 
two assumptions must first be validified: (i) the 
size and quality of the annual sugar beet crop 
follow a normal distribution, and (ii) the size and 
quality of the sugar beet crop are not dependant 
on each other. Both assumptions should be tested 
at each of the 42 observation points used in the 
study. In this case sampling method was used; 
the assumptions were found to be valid at each 
of the sampling points. 
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Risk susceptibility of sugar beet 

The value of the risk susceptibility (variation 
coefficient) for each observation point was calcu
lated from the sugar beet crop data (Table 1). 
The areas which had similar sized variation 
coefficients were grouped together on the map. 
Thus clear differences (Fig. 2), as regards both 
the size of the sugar beet crop and its quality 
(the sugar co:Jtent), between areas became ap
parent. 

The variation coefficient for the size of the 
sugar beet crop is clearly the smallest, under 13, 
in the south-western archipelago. To the north
east of this area, in the south-western coastal 
area, a belt is formed where the variation coeffi
cient lies between 13 and 15. A narrow belt is 
found further inland where the variation coeffi
cient is between 15 and 17, while in the main 
part of Finland the variation coefficient is greater 
than 17. 

The risk susceptibility zones for the sugar con
tent of sugar beet are completely different. In 
the south-western archipelago the variation in the 
sugar content is small: the risk suceptibility is 
less than 5.8. On the other hand, the risk sus
ceptibility on the southern coast is higher than 
that in any of the other observation areas. 
There the variation coefficient is greater than I 0. 
In western and eastern Finland the variation co
efficient lies between 5.8 and 7.0. A zone in which 
the variation coefficient is between 7 and 10 
passes between these two areas right down to 
the south coast. 

Crop certainty of sugar beet 

Size of the sugar beet crop 

In order to determine the sugar beet crop 
certainty for each area, the dependance of the 
yield level (=trend yield for 1975) on the location 
of the observation points must first be examined. 
This is done by selecting values for the degrees 
p and s and for the constants a, b and c in the 
regression polynome (2) so that the yield level 
for each area can be determined to a sufficient 
degree of accuracy. There is some unlinearity in 
the variation of the yield level (cf. Table I) from 
one part of the country to another. Thus the 
degree in the regression model should be higher 
than the first. 

The best model was computed by means of a 
modified step-wise regression analysis (Table 2). 
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A 

Fig. 2. Risk susceptibility zones (V= coefficient of varia
tion (A) Sugar beet yield; (B) sugar beet quality (sugar 
content). 

The following model was obtained in which the 
dependance was linear in the direction south to 
north, but in the direction west to east of the 
third degree: 

y(zi. z2) = 43 420 -1 032z1 + 30.12zi 

- 0.2647zi- 293 .3z2 (6) 

The sugar beet yield level for different parts of 
Finland (Fig. 3 A) was calculated using the re-

Table 2. Regression models (cf. polynome (2)) 
used to determine the sugar beet yield 

Step P; Si R2 

' 
Fa 
' Ft i i -+j 

1 2 2 0.615 14.78 0.96 2-+ 1 
2 2 1 0.605 19.40 10.45 2 -+ 3 
3 3 1 0.692 20.78 

a Test value F; indicates the significance of the regression 
relationship and is calculated using the formula (cf. e.g. 
Huang, 1970, p. 102) 

R2 j (p. + s) 
F= ' ' ' 

t (1 - RN(n - (pi + s; + I)) (7) 

b Test value Fi .i indicates the increase (or decrease) in 
the degree of determination when going from model i to 
model j (or j to i) and is calculated using the formula 

F. . = (RJ - R I)/((pi + s)- (P; + s1)) 

' ·
1 (1 - RJ)j(n - (pi + si + !)) 

(8) 
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gression model (6). According to the model, 
the highest yield of sugar beet, about 40 tn/ha, 
are clearly obtained in the south-western 
archipelago. The yield level decreases on moving 
northwards by 3 tn/ha every 100 km. If sugar 
beet would be grown as far north as Oulu, the 
yield level there would thus be about 15 tn/ha. 

Regression model (6) explained 69 % of the 
total variation. It can be concluded from the 
residual variance for the model, that the probable 
yield level with a probability of 95 % lies between 
the limits: 

value given by the model ± 4 735 kg/ha (9) 

The observed values and the estimates given by 
the model are compared in Fig. 3 B. The observed 
value fell outside the limits (9) only at two ~ 
observation points (22 and 23) out of total 42. 

The standard deviation in the yield level of 
sugar beet differ only slightly from each other 
in different parts of the cultivation area (cf. 
Table 1). Actually, it was possible to show, using 
Bartlett test (cf. Guenther, 1964, p. 20), that 
the standard deviations do not differ significantly 
from each other. Thus the standard deviation 
(sy) of the sugar beet yield level in different parts 
of the cultivation area can be considered to be 
of the same magnitude: 

Sy = 4 580 kg/ha (10) 

Now the crop certainty ( W1) for sugar beet 
with a yield requirement of at least y kg/ha at 
that observation point where the distance from the 
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Fig. 3. Sugar beet yield level in Finland (A) and the dif
ferences between the calculated and observed values, 
error tn/ha. On the southern side of the dotted line the 
values have been interpolated, and on the northern side 
extrapolated. 

vertical axis is z1 and from the horizontal axis 
z2, is obtained as the integral 

W1(y; z" z2) 

Joo 1 ( (t - y(z1, z2))
2

) d - exp - t 
Y V 2n 4 580 2 x 4 4802 

(11) 

where y(zi, z2) is regression model (5). 
The crop certainty of sugar beet in different 

parts of the country was calculated using eq. (11). 
Yield requirements of y = 25 000 kg/ha and 
y = 30 000 kg/ha were chosen. The certainty 
zones showed a similar trend to the yield level 
zones (cf. Fig. 3A). Since the standard deviation 
of the sugar beet yield is relatively small, then for 
instance as far north as Oulu, there is no pos
sibility at all, according to Fig. 4A, of exceeding 
a yield level of 25 000 kg/ha. 

Crop certainty is presented the other way 
round in Fig. 5: what yield level would be ob
tained when a certain crop certainty requirement 
is set? In the first example, a crop certainty re
quirement of 95 % is chosen (Fig. 5A). It is 
apparent that the yield level corresponding to 
this requirement would be exceeded almost every 
year (19 years out of every 20). A crop certainty 

z2 
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e -1.0 :!'error < o.o ES 0.0 <errorc 1.0 

<D -2 .0 ~error .. -1 .0 ~ 1.0 <error< 2.0 

~ -4.o~error .. -2 .0 0 2 . 0-cerror~ '-' 

ii]) -6.0<error < -l. .O 0 t..O<error< 6.0 

requirement of 5 % is chosen for the second 
example (Fig. 5B). The yield level corresponding 
to this is hardly ever exceeded, theoretically once 
every 20 years. A map of the yield level zones 
when the crop certainty requirement is set at 50 % 
is presented earlier (Fig. 3 A). 

Quality of the sugar beet crop 

As is the case for the size of the sugar beet crop, 
the quality- sugar content-is also to a certain 
extent dependant on the geographical location of 
the cultivation area. The best regression model 
for the sugar content (x) is presented in Table 3. 
The following model, in which the dependance is 
linear in the north-south direction and of the 
fourth order in the west-east direction, was arrived 
at: 

x(zi, z2) = 17.0 - 0.0233z1 -0.00812z~ 

+ 0.000297zf - 0.0000027lz~ - 0.0148z2 
(12) 

The sugar content of the sugar beet crop in 
different parts of the country was calculated 
using regression model (12) (Fig. 6A). As is the 
case for the size of the sugar beet crop, the 
sugar content is also the highest in the south
western archipelago-over 16 %. The sugar con
tent decreased more clearly on moving to the 
east than to the north. 

There is an area, stretching from Central F in
land to the south coast, where lower sugar con-
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Fig. 4. Crop certainty zones for sugar beet. Yield require
ment: (A) 25 000 kg/ha; (B) 30 000 kg/ha. 

tents are clearly obtained. The sugar content in 
eastern Finland again increases. However, varia
tions in the sugar content in different parts of 
the cultivation area are much smaller than the 
variations in the yield level. 

Fig. 5. Yield level zones for sugar beet when certain crop 
certainty requirement are set. Crop certainty requirement: 
(A) 95 %; (B) 5 %. 

A 

z, 
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Regression model (I 2) explained 87 % of the 
total variation. According to the residual vari
ance, the probable sugar content level with a 
probability of 95 % falls within the limits 

value given by the model ± 0.43 % (13) 

The observed values and those given by the 
model are compared in Fig. 6B. In this case, the 
observed values at only two observation points 
(3 and 20) fell outside the limits (13). 

The same value in different parts of the cultiva-

B 



A 

Fig. 6. Average sugar content throughout Finland (A), 
and the differences between the calculated and observed 
values, error in sugar content percentages. 

tion area was obtained for the deviation (sx) 
of the sugar content: 

sx= l.03 % (14) 

since it was possible to show, using Bartlett test, 
that the standard deviation in the sugar content at 
different observation points do not differ sig
nificantly from each other. 

The sugar beet crop certainty ( W2) with a 
_,--.__ sugar content requirement of at least x % at 

observation point (zi. z2) is obtained as the 
integral 

Joo 1 ( (t-x(z1, z2))
2

) d 
= exp - t 

x V2n i.03 2 x i.03• 

(15) 

where x(zi. z2) is regression model (12). 
The crop certainty zones with sugar content 

requirement of x=14% and x=l5.5%, calcu
lated by means of Eq. (15), can be seen in Fig. 7. 
An area in Central Finland where the crop 
certainty is low, was also found just as is the 
case with the mean sugar content (cf. Fig. 6A). 

e 
<D 

§ 
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-0 .2'.!error <-0.1 @ o.t <error'! 0.1 

-0.J'! err or <-0.2 0 0.2 <error.:< O.J 
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Combined crop certainty 

In combined crop certainty a single percentage 
value gives all the information about the certainty 
of obtaining a crop with a certain size and certain 
quality. Since there is no correlation between the 
size and quality of the sugar beet crop, the com
bined crop certainty (W) is obtained as the 
product of the individual crop certainties (for the 
size, W, and for the quality, W.) (cf. Kallinen 
et al., 1976): 

Combined crop certainty thus depends on the 
one hand on the pair of requirements (y, x), i.e. 
a yield of at least y kg/ha and sugar content of at 
least x %, and on the other hand on the coordi
nates (zi. z.) of the cultivation area. 

Four examples of combined crop certainty, in 
which the yield requirement is taken as 25 000 

Table 3. Regression model (cf. Table 2) used to 
determine the sugar content 

Step P; Si Rz 
• 

pa 
! F;~; i->j 

1 2 2 0.837 47.50 2.72 2-> 1 
2 2 1 0.825 59.71 0.21 2->3 
3 3 1 0.826 43.91 6.23 2 -> 4 
4 4 1 0.870 48.18 
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A 

Fig. 7. Crop certainty zones for sugar beet. Sugar content 
requirement (A) 14 %; (B) 15.5 %. 

kg/ha or 30 000 kg/ha and the sugar content 
requirement as 14 % or 15.5 % are drawn in 
Figs. 9 and 10. The cartogram for combined 
crop certainty contains features characteristic of 
the crop certainty maps for crop size and its 
quality. Because of the interaction the weak zone 
in Central Finland is moderated. 

Fig. 8. Sugar content zones for sugar beet when. certain 
crop certainty requirements are set. Crop certamty re
quirement: (A) 95 %; (B) 5 %. 

A 
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Discussion 

The cultivation area of sugar beet in Finland is 
concentrated in the clay soil area of South-west 
Finland, mainly around the sugar processing 
factories of Salo and Naantali. During the last 
few years cultivation has spread to the parts of the 
archipelago situated fairly close to the factories. 
Further north, on the western coast, it is possible 
to grow sugar beet on sandy soils which are more 
easily cultivated than clay ones. Sugar beet 
cultivation has gradually spread through this area 
far along the coast of the Gµlf of Bothnia. Not 

8 

z, 



A 

Fig. 9. Crop certainty zones for sugar beet (combined 
crop certainty). (A) Yield requirement 25 000 kg/ha 
sugar content requirement 14.0 %; (B) yield requiremen~ 
25 000 kg/ha, sugar content requirement 15.5 %. 

much sugar beet is grown in Central Finland 
owing to the unsuitable soil: silt. On the other 
hand, sugar beet cultivation is more widespread 
in eastern Finland, since it is possible to find 

Fig. JO. Crop certainty zones for sugar beet (combined 
crop certainty). (A) Yield requirement 30 000 kg/ha, 
sugar content reqmrement 14 % ; (B) yield requirement 
30 000 kg/ha, sugar content requirement 15.5 %. 

A 
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sites where the micro-climate is favourable to 
this crop, such as sunny south or south-west 
sloping fields situated along lake shores. 

The climate and soil have also determined the 
representability of the material used in this study. 
A large part of the data has been collected from 
those areas where sugar beet cultivation is most 
common (cf. Fig. 1). There are fewer observation 
points in those areas where it is less common. 
Just the relative lack of the observations in the 
Central Finland area was the main drawback 
affecting the handling of the material. 

In Finland, the risk susceptibility of the size 

B 

z, 
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of the sugar beet crop is slightly lower than that 
for grain crops (cf. Paatela & Suomela, 1962). 
Thus the yield level of sugar beet varies much 
more from the mean than for instance the yield 
level of barley or oats. The use of the coefficient 
of variation as a measure of the risk suscepti
bility is not however fully justified in the case of 
sugar beet, since owing to its good resistance to 
frost it is not susceptible to the same sort of 
complete failure as are grain crops grown at the 
limits of their distribution area. However, it 
shouid be remembered that the growing of sugar 
beet at the northern limits of its distribution area 
means that in some years there will be a great 
hurry to harvest it owing to the risk of an early 
onset of winter and ground frost. Jn such case 
the growing season will be shortened and the yield 
ievel correspondingly lower. 

The risk susceptibility of the sugar content of 
the crop is only one third that of the risk sus
ceptibility for the size of the crop. It is thus 
possible to predict the sugar content of different 
areas rather accurately and there is no need to 
expect any sudden variations in the sugar content 
of the crop. As far as variations in the quality 
are concerned, sugar beet is completely different 
from grain crops, for instance, rye. 

Most of the variation in the risk susceptibility 
of the sugar content, which are presented in Fig. 
2, can be explained by differences in the soil. The 
cultivation of sugar beet on suitable clay soils is 
quite profitable without risk. Sowing and har
vesting are rather successful also on the sandy 
soils along the west coast. Fields situated on 
slopes in East Finland are just as good. On the 
other hand, within the wedge-shaped area which 
stretches from Central Finland to the south coast, 
the prevailing soils are silty. Sowing, soil pre
paration and germination often fail on such 
soils since they are susceptible to packing and 
crust formation. As a result of the poor structure 
of the soil, a satisfactory yield level is not 
likely to be achieved. The growth rhythm of 
sugar beet is disturbed which is often manifested 
as a lowering of the sugar content. The risk 
susceptibility of the sugar content is surprisingly 
high along the south coast. 

Sugar beet in Finland is helped very much by 
a long growing season. The calculated yield per 
hectare falls from a high of 40 tons in the south 
western archipelago to one half this level in the 
central par ts of the country. In the central parts 
there are two kinks in the yield level zones and 
in the crop certainty zones derived from them 
(Figs. 3-5). These are partly due to variations in 
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the soil type, and partly due to the choice of 
growing site (effect of micro-climate). 

A satisfactory crop with a reasonable degree 
of certainty can be obtained from sugar beet in 
South, West and East Finland. There are no 
biological barriers to the growing of sugar beet 
over a wider area. However, the results of this 
study have shown that a lower than average 
yield level is to be expected if sugar beet cultiva
tion would be started in new areas. This is partly 
due to environmental conditions and partly due 
to the fact that the experience needed for correct 
soil preparation and cultivation is not easily 
gained. Thus the best way is to increase the area 
of land under sugar beet cultivation in Finland 
on those farms where sugar beet cultivation has 
been long established. 

The sugar content of sugar beet in Finland 
behaves rather unusually. The clear decrease in 
Central Finland probably appears to be due to the 
low temperature sum, besides the soil type preva
lent. The location of the observation points used 
in the study have probably lowered the variation 
in the sugar content. If cultivation is to be ex
tended in Central Finland, the sugar content 
would perhaps not be as low as is indicated in 
Fig. 6 A. In any case, this decrease should be 
expected; the observed and calculated values 
almost exactly correspond (Fig. 6 B). 

The combined crop certainty for sugar beet 
contains certain features characteristic of the crop 
certainty for the size of the crop and its sugar 
content. Since the combined crop certainty is 
obtained as the product of the separate crop 
certainties, relatively small values are obtained 
for the crop certainty zones already when low 
requirements are set. 

Calculation of crop certainty zones presented 
in this study were based on the observed yield 
levels and on the geographical location of the 
areas where sugar beet is grown. The geographi
cal location in this case does not of course have 
any direct effect on the size or quality of the 
crop, but it has been used to depict the inter
action of many different factors. The character 
of the study would have been completely dif
ferent if the zones had to be based on concrete 
background factors : temperature and radiation 
conditions, amount of precipitation and the 
distribution of soil types. The division of the 
country into zones, as done in this study, should 
be merely regarded as some sort of combination 
of the yield data which is broad and appears at 
first sight to be indistinct. The zones are the 
most exact in those areas from which the data 



has actually been obtained ( =lying on the map 
on the southern side of the dotted line). As the 
results have have been extrapolated to cover 
parts of the country lying outside this area 
( = northwards) these zones should be examined 
by way of reserve. 

Some of the features which may explain the 
dependance of the distribution zones on external 
factors have only been bt iefly discussed above. 
No attempt, however, has been made to determine 
the exact economic geographical limits for sugar 
beet cultivation or to compare the benefits of 
growing sugar beet or other cultivated field crops 
in the area in question. The features which are 
closely connected with intensive sugar beet 
cultivation, such as the rationalization possi-

f"'\ bilities, the nutrient balance of the soil or 
commercial questions arising from cultivation do 
not lie within the scope of this study. Neither 
does the material offer any possibilities of deter
mining, apart from the sugar content, any of the 
factors which affect the quality of the raw sugar. 
Some of those, such as the nitrogen content of 
sugar beet, may be affected by the length of the 
growing season and which is important in sugar 
extracting process. 

Summary 

The risk susceptibility and crop certainty when 
cultivating sugar beet in different parts of Finland 
was examined. The average yield data for each 
commune in the sugar beet cultivation area 
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served as the primary data, the observation 
period being 1960-1974. The risk susceptibility 
was calculated using the coefficient of variation. 
Crop certainty (the possibility of obtaining a 
yield connected with certain quantity or quality 
requirements) was computed for each observa
tion point. Then the crop certainty zones across 
the country were drawn with the help of stepwise 
regression analysis. Clear differences in the risk 
susceptibility and the crop certainty in different 
parts of the country were found. Especially the 
reasons for the unfavourable cultivating area in 
Central Finland were discussed. 
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