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In the years 1992-1994 a multil-actorial experiment of type 27 with triploid sugar beet variety Kawejana was carried out to evaluate

the number of plants and their arrangement over an area. Field emergence (FE) and number of plants were determined; the latter in

phases: after emergence. BBCH l4-18 and at harvest. Then, arrangement in the rows as well as living area of individuals in the

canopy Were analyzed' Sowing date (two week difference) was a mďn t'actor determining ťield emergence. FE (varying from _55.5

to 71 .5?a) was mainly the Íesult of weather conditions in a given ye ar. With an early date, FE WaS on average 73%, whi1e with a

late one 64vo. FE and natural losses duríng the growing season determined plant density at BBCH 14-18 phase and at harvest. Fi-
na1 plant density in tÍeatments with the first sowing date was for difTerent years of investigation: 106'100' 91'100 and 102'400

plants hďL, respectively, while with the late one 101.900, 84,000 and 97,800 plants ha I, respectiveiy. Plant losses between emef-

gence and BBCH 14-18 were on average 4.2?o of the initial number, increasing by 10.3% up to the time of harvest. Living area of

plants was highly differentiatecl, Írom l 12.5 to 3667.5 cm2. The share of plants with optimum living area (95o-1250 cm' ; was

small and varied l4.4 - 26.97a, depending on yeaÍ of study and levels of experimentaj Íactors'

sugar beet canopy; piant density; plant arrangement; plant living area

INTRODUCTION

Root yield and the technological quality of sugar beet
are determined in the field of growing piants. The plant
population in the form a sugar beet canopy is affected by
environmental factors, and also by the farmer, who ap-

plies a large amount of fossil energy (i.e. machines, fer-

tiiizers and pesticides), and various techniques in soil
preparation and sowing, (e.g. targetted sowing) with a

view to intervening in the processes occurring in the

agrosystem population (Erjala, l99I;' Wevers,
1992; Durrant et al., 1993; Durr, Boif fin,
1995). To increase the benefit plants drawn from these
techniques and products, a Í'armer introduces the output
of scientiÍic progÍess with breeding, biology and technol_
ogy (inter alia culÍivars with a marked capacity to pro-

duce root growth or to generate a more effectively func-
tioning leaf rosette, as well as genetically- and
technically-improved sowing material). Plant metabo-
lism is modified through changes in technologies of pro-

duction, and especially through the use of factors that

change the number of plants per plantation, duration of
the growing season and conditions underpinning plant
mineral nutrition (Er, Inan, 1989; Dunham, 199 l;
Smit,1993;Draycott etal., 1991;IozeÍy ova et

al., 2003). Plant number, density and arrangement in an

area are canopy features that determine the spatial orga-
nization, within which there is dieoff, a speciÍic age

structure, different rhythms to the formation of the mass

of individuals and different physical dimensions
(Ramade, 1984; Ztmny,2002). A high density of
uniform, evenly-arranged beet plants within the canopy,
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leaving little room for gaps, is the basis for the obtaining
of maximum sugar yieids per area unit (Neeb, Win -

ner, 19ó9; Wiley, Heath,1969; Mar1ánder,
1989a, b;Cakmakci et al., 1998). Under Polish con-
ditions in the years 1996-2001, the average plant density
in production plantations varied from 73 300 to 79 300
plants ha-l and was manifested by an upward tren<J

(Jaworowski, 2002). In France in the years
1996-2000 plant densities in production plantations were
greater, on average at about 102 000 plants hďl, and
ranging in 2001 from 91 900-l13 000 plants hďl, de-

pending on the region of the country (Anonymou s,
2001).

As it is very important to study the effect of Í'actors in
production technology, since these shape the changes are

ongoing in the plant canopy, the aim of the investigation
described here was to evaluate the sugar beet canopy un-
der the conditions pertaining in Central Poland, as re-

gards to the two most important parameters characteris-
ing a population, i.e. the number of plants and their
arrangement over an area.

MATERTALS AND METHODS

A series of multifactorial experiments of type 27 to
evaluate the effect of agrotechnical factors upon number
and arrangement of plants in a sugar beet canopy were
run with one full replication in the years 1992-1994.The
experiments were conducted in the experimental field of
WAU Department of Crop Management in Chylice (200

33'E, and 520 05'30" N). The variety Kawejana was used
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Íbr investigation. Factors characterised by a high level of
variability in production plantations were chosen for the

experiments. They were: sowing date, harvest date, plant

density, rate of N, timing of N fertilization, division of
N rate and foliar fertilization with Insol 4. Their levels
were selected in such a way as to be either what was con-
sidered optimal (denoted as higher level offactor "1 ") or
"permissible'' (denoted as a lower level ''Ú)") in
sugar-beet production technology. The aim of such
a choice was a desire to obtain agrotechnical systems that

ensure quantitatively and qualitatively better root yields
and a consequently large technological sugar yield. Ana-
lyzed factors and their letter codes are presented in
Table l.

Sugar beet was cultivated after winter cereals
(triticale and wheat) on degraded black earth, soil ofvery
good rye complex of valuation class IIIb and IVa. The
Íield was cultivated, then a skimming with hanowing
and winter ploughing at the depth 25-30 cm were done.

Farmyard manure 35 t ha 1 was applied at winter plough-

ing. During fallow ploughing, 35 P kg ha-tand 130 K kg
ha-r were added. At springtime the field was harrowed
and prepared for sowing through aggregated treatment

using cultivator and Campbell roller. Germinating ability
of sowing material was above 90V0. Thetr sowing was

made with a pneumatic point seeder according to the ex-

perimental design. Their distance in the row was 6 and

13.7 cm, sowing depth 3 cm. The interrow distance was

45 cm. A manual thinning was made in the treatments

with sowing every 6 cm, to obtain distance between

plants 20-25 cm, while in treatments sown every
13.7 cm no intervention was made. Weed control was

performed using foliar spraying with herbicides: Betanal
Tandem (3 1 hďl), Goltix (1.5 kg ha 1) and Fusilade
(l.5l hďl).

In the whole investigation, i.e. on 128 plots, analysis
centred on the field emergence (To)(FE) and plant density
('000 plants ha l; in the phases: aÍter emergence, prior to

canopy closure (BBCH 14-18) and at harvest. At the end

of the growing season, the 64 plots subject to targeted

Fig. 1. Living arsa a = (.a + b ) zl5 cm of sugar beet plants in the row

pb pŽ, p3 _ Successive plants

sowing (every 13.7 cm) were described in terms of the

distribution of beet plants in the row and the living area

of individual plants within the overall cover (Fig. 1), the

latter being an area of a rectangular shape taken as the

product ofthe sum oftwo half-distances from neighbour-

ing plants on the left and right side in the row and

inter-row width (45 cm).
To evaluate plant density after emergence and prior to

canopy closure (BBCH 14-18), plants in 3 rows of each
plot (15 current meters) were counted, with measure-

ments of the anangement of plants in the row and their
living area being performed on one row of 5 m in length.

At harvest time, sugar beet plants were manually
stripped of their leaves, the roots being dug up, cleared

and counted. After recalculation, the number of plants

was presented in terms of '000 inclividuals hďl.
In line with the requirements of sugar beet, the soils in

which the experiments were conducted were character-

ized by a nearly neutral pH, high content of phosphorus,

moderate content of magnesium and low potassium con-

tent. They also showed low levels of iron and medium
levels of boron, copper, manganese and zinc (Table 2).

The total amounts of precipitation and its distribution
across the experimental period were varied (Table 3). In

1992 and 1993 rainfall across the growing season was

about 100 mm lower than the multi-year average, and

150 mm lower than the 408 to 430 mm sugar beet grow-
ing in moderately cohesive soils is said to require
(DzíeŽyc et a1., 1987). The distribution of rainfall in
1993 was more Í'avourable. In July, when shortages of
water limit sugar beet yielding most severely, rainfall did
conform to the developmental needs of plants. In 1994,

Table l. Factors of experiment

Factor Level ",1 Level "0"

Sowing date

Harvest date

Plant density*

Rate of N

Timing of N ťertilization'F

Division of N rate

Foliar Í-ertilization8+*

14.04

26.10

controlled

130 kg hďL

BS. BBCH-12

60 + 407o

Insol 4_l+1.5 1hď'

28.04

12.r0

not controlled

80 kg hď'

BBCH_12. BBCH-16

1007o

0

+ Not controlled plant density was obtainerl from target sowing (every 13.7 cm), while controlled one was obtained where plots were sown every

6 cm with a manuď thinning such that the distance betvr'een plants was 20-25 cm

** Timing of fertilization denotes: BS - before sowing (about l0 days), BBCH-12 and BBCH-16 - developmental stages of plants according to

BBCH scale

*** lnsol 4 (Mg 4.0, B 0.5, Cu 0.1, Fe 0.35, Mn 0.65, Mo 0.005 and Zn 0.35 7o mass) applied twice at BBCH
sure_1.5 lhďl

l hďl and prior to canopy clo-

SCIENTIA AGRICULTURAE BOHEMICA, 37, 2006 (4): 133-139



--

Table 3. Monthly precipitation (mm) and average temperature (oC) totals in the trial yezrrs. Agricultural Experimentď Station Chylice as compared

to water requirements atter DzieŽy c et al. (1987)

Table 2. Soil chemical characteristics in the triď years

Years PHrcr
P K Mg Cu Fe Mn Zn B

mg.kg soil I

r992

1993

1994

6.1

6.0

6.1

81.2

90.4

93.4

110.8

83.3

62.5

11.6

34.9

3-s.5

2.8

3.0

2.5

378

438

612

r80

148

86

1.6

7.0

71

1.9

1.1

1.0

Years
Months

Total
April May June July Augusl September October

Precipitation (mm)

1992

1993

1994

Means 1953-1982

44

26

96

39

26

28

125

56

25

31

32

86

40

76

23

8'Í

36

38

80

66

80

55

16

l+f)

4Í

19

'74

10

292

lt-)

s06

418

Water requirements alter D zi eŽy c et al. (nm)

18 65 1n 85 '78 54 34 408

Temperature 1uC.)

1992

1993

1994

Means 1953-1982

251

30t

296

246

461

564

^aa

434

595

s16

193

531

667

566

810

583

t25

565

609

561

114

401

16r

126

201.

256

222

288

3314

3169

3313

3069

total rainfall exceeded the multi-year average, as well as

the requirements of sugar beet as regards water. on ac-
count of excess precipitation at both the beginning of the

growing season (April, May) and the end (September,
October). However, the rainfall in July of that year was
the lowest recorded in the investigated period. All years
of study were characterized by adequate totals for tem-
perature that surpassed the optimum values needed for
normal growth of plants. As compared to the other years,
1993 was characterised by higher temperatures at the be-
ginning and end of the growing season (April, May and
October), while the lowest ones were observed in the

summer months (July, August). During the whole period
oť investigation' July 1994 was the hottest month, the

mean daily temperature exceeding 26 oC.

RESULTS AND DISCUSSION

In the studies carried out, plant emergence was deter-
mined to the greatest degree by the set of weather factors
(Table 4). From year to year, Íield emergence (FE) var-
ied from 64 to l97o with the first sowing date and from
4'1 to 80Ťo with the Second. Among all the Í-actors inves-
tigated, only sowing date affected FE significantly. On
average over the three years FE was of ]37o Íbr the Íirst
sowing and 64% for the Second. In the years 1992 anď

1993 (with their lower precipitation totals in spring),
better emergence of sugar beet was to be observed with
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the first sowing date, whereas in 1994 (when total rain-
fall during the springtime months was high), the second
sowing date was more favourable. The importance of an

early sowing date for Íield emergence iS greater in a dry
and warm spring. The largest differences for comparable
sowing dates occurred in 1993, the year with the lowest
precipitation totals and high springtime temperatures (FE

- 64 and 41%).h was not possible to note any significant
effect on FE of the rate of application of nitrogenous fer-
tilizer (in the range 80-130 kg N ha t), or the timing and
means thereof. These data are conÍirmed by the works of
other authors (Ka1inow ska-Zďun' Pod1aska
1984).

Plant number after emergence was determined by FE.
The number of plants in the period of canopy closure
(BBCH 1118) and at harvest in the treatment with tar-
geted sowing reflected natural plant losses during the
growing season. It further reflected density corrections
where plots were sown every 6 cm (Table 4). In all years
of investigation for the above-mentioned phases, plant
numbers were significantly greater on the plots featuring
the Íirst sowing date, in the dry year 1992 with the treat-

ments using 80 kg N hďl and in 1993 (where FE was the

lowest) on plots with targeted sowing. Losses of sugar
beet plants in the period from emergence to canopy clo-
sure (as evaluated for plots with targeted sowing)
amounted to 4.27o on average for all the years, being
highest (at 6.4%) in 1994 (with its high precipitation to-

tals and low sum of spring temperatures). Losses of
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Table 4. Fielrl emergence an<i plant density in dependence on experimentď factors and triď years

Factors and levels
Field emergence (7o)

Plant density ('000 plants ha ')

after emergence BBCH 14_18 at harvest

1992 I 993 1994 t992 1993 t994 1992 1993 1994 1992 r993 1994

Sowing date
14.1

28.4

79.O**

66.0

64.0**

4"7.0

75.0*

80.0

2TI.I.T

1'15.3

l'72.5'r*

r23.0

198.0**

214.3

I 18.5

I 18.1

100.0*+

83;7

121.2*

I 15.9

106.1*

101.9

9l.l*

84.0

102.1*

97.8

Plant density
controlled

not controlled

'72.O+

13.0

55.0

56.0

'77.0

78.0

267.38

I 19.1

204.0+'r

91.6

285.2*

121 .1

119.4

t17.2

96.2*

87.5

118.1

I19.0

104.8

103.2

90.0*

85.1

100.4

99.8

Rate of N
(kg hď1)

t30

80

?t n

73.0

56.0

55.0

'77.0

78.0

191.7

r94.7

145.0

150.5

204.2

208. I

115.9*

120;1

9l .8

91.9

118.3

118.8

101.5*

106.5

86.6

88.5

99;7

r00.5

Timing of N

ferlilization

BS. BBCH 12

BRCH 12 and 16

12.0

13.0

55.0

s6.0

'7'7.0

78.0

191.8

r94.6

r45.3

150.2

205.3

201.0

r17.3

r 19.3

91.1

92.0

11'7.5

119.6

102.9

10s.1

87.0

88. I

98.8

r0l .4

Division
of N rate

60 + 407a

1007a

13.0

72.0

56.0

55.0

78.0

'11.O

r93;7

192.7

t 50.1

145.4

208.3

204.0

I 18.9

1 t'7 ;7

92.1

9l .6

I 19.1

I 18.0

r04.5

103.5

88.8

86.3

100.1

I 00.1

**' * _ significant mean differences aÍ the level cr = 0.01 and 0.05, respectively

Table 5. The share of plants of assumed spacing intervals in the row at haryest in dependence on experimental tbctors and trial years (7o)

Spacing interval (cm)

Sowing date Rate of N (kg hďl)

t992 1993 1994 1992 r993 1994

t4.1 28.4 14.1 28.4 14.4 28.1 130 80 r30 80 130 80

<7
> 7 <14

> 14 <27

> 21 <28

>28<35
>35<12

>42<50

>50

/n

41.8

24.r

I1 .5

3.5

5.1

0.8

2.9

4.9

40.3

20.9

18.4

3.6

6.0

1.9

4.0

8.3

30.4

33.0

6.7

11.0

2.4

4.r

4.0

2.4

2t.0

43.1

15.8

2.0

/^

3.9

1.2

22.1

4'7.1

5.8

1 3.1

1.5

5.1

2,9

1.7

)Á')

45.8

6.8

lJ./

1.1

3.0

1.6

4.3

38.4

24.4

19.3

4.0

5.0

1.0

3.5

4.8

43.6

20.8

1ó.6

3.1

5.9

1.1

i.4

5.3

26.3

38.'7

1.0

1r.2

2.1

5.0

4.4

5.6

25.6

36.9

1.1

15.4

2.1

3.5

3.5

r.7

25.2

46.0

6.5

13.2

1.4

3.9

2.1

1.3

/).)
47.4

6.2

13.6

r.2

4.6

2.4

Spacing: average

min.

max-

18.0

z

99

19.2

1

126

19. I

1

87

2r.1

2

131

20.4

1

90

18.8

2

79

18.8

1

113

18.4

2

126

20.3

1

131

19.8

1

83

19.3

I

90

19.8

2

86

Standard deviation tt.2'7 13.54 13.4r 13.52 11.11 9.86 12.58 12.26 14.68 12.24 10.64 i 0.96

Variation coefficient (7o) 63 70 10 64 5'7 52 67 6'7 72 6l 55 55

plants during the period from canopy closure through to

the end of the growing season were smallest in 1993'

with its favourable rainÍ'all distribution (at 2.8%). In

t992 and 1994 (with their low June and July rainfall to-

tals), the losses were of 12.0 anď L6.I7o, respectively. Fi_

nal plant density was high, and on average for each year

of investigation it reached 104 000, 87 500 and 100 100

plants hď1' while mean Spacing between plants in a row

was 18.6,20.1 and 19.6 cm, respectively. There was ma-
jor irregularity to the distribution of plants in rows by the

end of the growing season (Fig. 2). Variation in plant dis-

tributions within a row is presented against the back-
ground of the sowing date and rate of N application
(Table 5). In accordance with ISO '725611 methodology
(Anonymous, 1992) plants growing properly are

those between which the real Spacing Í'alls within the in-

terval 0.5 to 1.5 times the length of the theoretical inter-

val (length of sowing seeds). The share of prop-

erly-growing plants (assuming plant spacing of 1-2I cm)
was modified to a greater degree by year of study than

other studied factors. The contribution of plants of spac-

ings between ] anď 21 cm was greatest in 1994 and

amounted to 10.97o. while the smallest came in 1992 - at

63.57a. The coefficient of variation for plant distances in

a row was the lowest tn 1994 (557o), attesting to gÍeater

evenness of distribution that year as compared with 1992

and l993, in which ítwas 66.5vo and 6']7o, respectively.
Plant distributions in a row evaluated at harvest time

were more strongly modified by sowing date than by

dose of N.
There was found to be only a minor share of plants

with spacing of more than 50 cm (equating to gaps) in

the investigation conducted with high final plant density,

this was ranging from2.27o in 1994 to 3.9Vo in 1993. In
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1992
share oí plants

o 4 8 12162024283236 40 44 52 56 60 64 68 72 76

Fig' 2. The share of plants in the ťow (7o) at

harvest according to distances between them,

depending on years
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Distance between plants in row (cm)

other Polish studies, the share ofgaps was found to range
from 4.4 to 8.370, depending on the means of cultivation
(Szym czak-Nowak et al., 2002). The smallest
share was for treatments with traditional cultivation, with
which the smallest mean distances between plants (of
25.6 cm) were also obtained. Cultivation involving sow-
ing sugar beet in a mulch increased mean distance to

30.3 cm. However, the final plant density in the cited
studies was lower by about 20 000 hďl as compared with
present experiments.

A major role in sugar beet yielding is ascribed to the
living area of plants. During presentation of the item an

arrangement of plants in a row was assumed, 1 cm of
row length being taken to equal 45 cm2 of area. A sugar
beet plant having a 20 cm length of living area side in
fact occupies a ground surface of 900 .*t. Tuble 6 pres-
ents the share oť plants (%) of assumed intervals of var-
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ied life surface side, depending on sowing date and nitro-
gen rate. Taken as optimum for sugar beet is a living area
equal to 950-1250 cm2 lpossible to obtain under even
plant arrangement in row). This characterised a small
part of the population - ranging from 14.4 to 26.97o, de-
pending on a year of study and factors. Plants making
use of a less-than-optimal living area dominated in the

canopy. Those growing on too large a living area repre-
sented from I0 to I9.6Vo of the total. The range of re-
corded living areas - reflecting sowing and emergence
parameters - was from 112.5 cm2 to 3661 .5 cm2. Factors
relating to the technology of production changed plant
living area to only a small degree, and no directional ef-
fect was found.

In the investigation conducted, the habitat-related and
agrotechnicai conditions determining plant emergence
and dieback were decisive where final plant density and

0 4 8 1216202428323640444852 566064687276
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Intervals of living area

side (cm)
Sowing date Rate of N (kg hď')

i992 1 993 1994 l 991 1 993 1994

14.4 28.4 14.4 28.4 14.4 28.4 t30 80 130 80 130 80

<l
> 7 <14

> t4 <2r

>2\ <28

>28<35

>35<42

>42<50

>50

1.3

Aa)

)2.)

14.4

6.4

2.0

1.0

0.5

r.2

36.4

32.0

16.2

8.0

2.'7

1.6

1.9

3.1

z1 .0

31.3

21.0

'7.8

6.0

3.3

0.4

0.7

14.2

1q)

26.4

10.0

5.1

2.1

0.6

14.5

41.8

25.0

9.4

6.4

1.4

i.0

0.4

19.3

44.0

25.6

6.5

2.2

1.8

o,3

1.6

11 a

.JJ.+

16.2

6.'l

1.8

,.4

I.'7

1.0

4r.6

31.0

14.4

'7.6

2.8

1.1

0.6

1.9

2r.t

3t.3

20.2

8.4

5.6

3.2

2.1

2.0

20;7

32.9

26.9

9.3

5.6

2.3

0.3

0.8

r'7.9

42.9

aÁ a

7.4

3.8

1.9

0.5

0.1

16.2

43.0

25.8

8.3

4.6

1.1

o;7

Living area side: average

min.

ma-{.

17.8

2.5

69.5

t9.2

-t.)

'Í 5.5

19.1

3.5

s6.5

21.2

4.5

81 .5

20.4

3.0

58.5

18.8

6.5

5'7.5

18.8

3.5

'75.5

18.2

2.5

75.0

20.3

4.5

8r.5

19.9

-t_)

52.0

19.3

3

57.5

19.8

6.5

58.5

Standard deviation 8.57 9.80 9.55 9.98 8.44 7.22 f.i9 8.72 10.83 8.69 7.85 '7.86

Variation coefťrcient (7o) 45 5l 50 4',7 41 JÓ 49 48 53 44 4l 40

Table 6. The share of plants of assumed intervďs of varied living area side in dependence on experimental factors and trial years (7o)

+ living area - an area of a rectangular shape taken as the product of the sum of two half distances from the neighbouring plants on the left and right

side of:plant untier investigatíon and the width between rows' i'e' 45 cm

aÍTangement in the rows were concerned' Final plant

density set against year and the levels of different factors

was high, while the distribution of plants was character-

ised bý considerable unevenness. The contribution of

plants of optimum living area in the canopy was limited

- as a result of the large number of plants growing in ex-

cessively crowded conditions, as well as the occurrence

of gaps.

Ďésplte far-reaching human intervention aS regards

technol,ogies of production, it is very difficult to obtain

an even distribution and development of plants within

the sugar beet canopy. The phenomena present within

that canopy are similar to those characteristic of the

stands or iwards of natural populations, i'e' plant death,

difTerences in age, and mutual competitive interactions -
all of which lead to considerable heterogeneity of the

canopy. The consequence is major variability to the

physical dimensions of plants in a canopy - something

*hi"h d"t"..ines the size and quality of the yield of

sugar beet roots. With uneven distribution of the plants

in rows, an increase in plant density - even to 120 000

hď1 did not cause any reduction in root and sugar yield

per unit area, while with an even distribution of plants'

ihe optimum plant densities may be rather lower, as they

are conditioned by soil moisture and fertility'
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WYSZYNSzu, Z. (Warsaw Agricultural University, Warsaw, Poland):

Variabilita počtu a uspořádání rostlin v zápoji cukrovó řepy v environmentálních a agrotechnických
podmínkách.

Scientia Agric. Bohem., 37,2006: 133-139.

Multifaktoriální pokus typu21 byl uskutečněn u cukrové řepy odrůdy Kawejana v letech 1992-1994. Byla určena
polní vzcházivost (FE) a počet rostlin ve fázích - po vzejití, BBCH 14-18 a při sběru. Dále bylo analyzováno
uspořádání do řádku společně s Životní plochou jednotlivých fostlin v zápoji' Polni vzcházivost (FE), která se

pohybovala od 55,5 do 11 ,5 %, byla hlavně výsledkem počasí v daném roce. Při časném termínu byla polní
vzcházlvost v průměru '73 7o, zatímco při pozdním termínu 64 7o. HusÍota rostlin pÍi fázi 14-18 BBCH a při sběru
byla určena podle polní vzcházivosti a přirozených ztrát během vegetační doby. Finální hustota rostlin u varianty
s prvním výsevkem byla pro různé roky výzkumu 106 l00' 9l 100 a 102 400 rostliďl ha, zatímco v druhém termínu
výsevu byla l01 900, 84 000 a 97 800 rostlin/ha. Ztráty rostlin mezi vzejitím a BBCH 14-l8 byly v priměru 4,2 7o

z počátečního počtu, pak byl zaznamenán vzrůst 10'3 % až do sběru. Podíl rostlin S optimální životní plochou
(950-1 25O cm2) se pohyboval y rozmezi 14.4 až 26,9 7o v závislosti na zkoumaném roce a úrovni experimentálních
faktorů.

zápoj cukrové řepy; hustota rostlin; uspořádání rostlin; životní plocha rostlin
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