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In the years 1992-1994 a multifactorial 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 14-18 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 main factor determining field emergence. FE (varying from 55.5
to 77.5%) was mainly the result of weather conditions in a given year. With an early date, FE was on average 73%, while with a
late one 64%. FE and natural losses during the growing season determined plant density at BBCH 14-18 phase and at harvest. Fi-
nal plant density in treatments with the first sowing date was for different years of investigation: 106,100, 91,100 and 102,400
plants ha™", respectively, while with the late one 101,900, 84,000 and 97,800 plants ha™', respectively. Plant losses between emer-
gence and BBCH 1418 were on average 4.2% of the initial number, increasing by 10.3% up to the time of harvest. Living area of
plants was highly differentiated, from 112.5 to 3667.5 cm®. The share of plants with optimum living area (9501250 cm®) was

small and varied 14.4 — 26.9%, depending on year of study and levels of experimental factors.

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

INTRODUCTION

Root yield and the technological quality of sugar beet
are determined in the field of growing plants. 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-
tilizers 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, 1991; Wevers,
1992: Durrant et al.,, 1993; Durr, Boiffin,
1995). To increase the benefit plants drawn from these
techniques and products, a farmer introduces the output
of scientific progress with breeding, biology and technol-
ogy (inter alia cultivars 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, 1991;
Smit, 1993;Draycott etal, 1997;Jozefyova 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 specific age
structure, different rhythms to the formation of the mass
of individuals and different physical dimensions
(Ramade, 1984; Zimny, 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 yields per area unit (Neeb, Win-
ner, 1969; Wiley, Heath, 1969; Marldander,
1989a, b; Cakmakeci etal, 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' and was manifested by an upward trend
(Jaworowski, 2002). In France in the years
1996-2000 plant densities in production plantations were
greater, on average at about 102 000 plants ha™, and
ranging in 2001 from 91 900-113 000 plants ha™', de-
pending on the region of the country (Anonymous,
2001).

As it is very important to study the effect of factors 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.

MATERIALS AND METHODS

A series of multifactorial experiments of type 2’ 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 20°
33 E and 52° 05'30” N). The variety Kawejana was used
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for 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 of factor ”/”) or
“permissible” (denoted as a lower level "07) 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 1.

Sugar beet was cultivated after winter cereals
(triticale and wheat) on degraded black earth, soil of very
good rye complex of valuation class IIIb and IVa. The
field was cultivated, then a skimming with harrowing
and winter ploughing at the depth 25-30 cm were done.
Farmyard manure 35 t ha™ was applied at winter plough-
ing. During fallow ploughing, 35 P kg ha™ and 130 K kg
ha™ 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 90%. Their 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 ha™), Goltix (1.5 kg ha™) and Fusilade
(1.5 1ha™).

In the whole investigation, i.e. on 128 plots, analysis
centred on the field emergence (%)(FE) and plant density
(‘000 plants ha™) in the phases: after emergence, prior to
canopy closure (BBCH 14-18) and at harvest. At the end
of the growing season, the 64 plots subject to targeted

Table 1. Factors of experiment

Fig. 1. Living area x = (a + b) - 45 cm of sugar beet plants in the row

D1, P2, 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 of the sum of two 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 arrangement 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 individuals ha™'.

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
(Dziezyc et al., 1987). The distribution of rainfall in
1993 was more favourable. In July, when shortages of
water limit sugar beet yielding most severely, rainfall did
conform to the developmental needs of plants. In 1994,

‘ Factor : Level “17 Level “0”
Sowing date 14.04 28.04

! Harvest date 26.10 12.10

| Plant density* controlled not controlled

‘ Rate of N 130 kg ha™ 80 kg ha™

‘ Timing of N fertilization** BS. BBCH-12 BBCH-12. BBCH-16
Division of N rate 60 + 40% 100%

‘ Foliar fertilization*** \ Insol 4 — 1+1.5 | ha™' | 0

* Not controlled plant density was obtained from target sowing (every 13.7 cm), while controlled one was obtained where plots were sown every
6 ¢cm with a manual thinning such that the distance between plants was 20-25 cm

## Timing of fertilization denotes: BS — before sowing (about 10 days), BBCH-12 and BBCH-16 - developmental stages of plants according to

BBCH scale

### [nsol 4 (Mg 4.0, B 0.5, Cu 0.1, Fe 0.35, Mn 0.65, Mo 0.005 and Zn 0.35 % mass) applied twice at BBCH 16 — 1 1 ha™ and prior to canopy clo-

sure — 1.5 1 ha™
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Table 2. Soil chemical characteristics in the trial years

T
| | P ‘ K Mg ! Cu ‘ Fe ‘ Mn Zn B !

| Years pHka | :

1 mg.kg soil”
X 1992 64 81.2 1108 | 416 | 28 } 378 ‘ 180 “ 76 19
1993 6.0 90.4 83.3 \ 349 1 3.0 | 438 i 148 | 7.0 1.1

\ :

| 1994 6.4 93.4 62.5 35.5 ‘ 2.5 ‘ 612 \ 86 ‘ 7 1.0

Table 3. Monthly precipitation (mm) and average temperature (°C) totals in the trial years. Agricultural Experimental Station Chylice as compared
to water requirements after Dziezyc et al. (1987)

Years ‘ Months ‘ Total ”
April May June | July August September October
Precipitation (mm) 1
] 1992 44 26 1 25 40 36 } 80 41 292
1993 26 28 31 76 38 l 55 19 273 ‘
1994 96 125 | 32 ‘ 23 80 76 74 506
Means 1953-1982 39 56 86 | 87 66 | 46 40 418
Water requirements after Dziezyc et al. (mm)
8 | e | o | s | 54 34 408
Temperature (°C)
1992 251 461 595 667 725 414 201 3314
1993 301 564 516 566 | 565 401 256 3169
1994 296 ‘ 422 ‘ 493 810 | 609 461 222 3313
Means 1953-1982 246 434 \ 531 583 } 561 426 288 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
of investigation, July 1994 was the hottest month, the
mean daily temperature exceeding 26 °C.

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, field emergence (FE) var-
ied from 64 to 79% with the first sowing date and from
47 to 80% with the second. Among all the factors inves-
tigated, only sowing date affected FE significantly. On
average over the three years FE was of 73% for the first
sowing and 64% for the second. In the years 1992 and
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 field 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 47%). It 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™), or the timing and
means thereof. These data are confirmed by the works of
other authors (Kalinowska-Zdun, Podlaska
1984).

Plant number after emergence was determined by FE.
The number of plants in the period of canopy closure
(BBCH 14-18) 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 first sowing date, in the dry year 1992 with the treat-
ments using 80 kg N ha™ 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 4.2% 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. Field emergence and plant density in dependence on experimental factors and trial years

\r ‘ Plant density (‘000 plants ha™)
| Field emergence (%)
" Factors and levels | after emergence BBCH 14-18 at harvest
‘ T
| 1992 | 1993 | 1994 | 1992 | 1993 | 1994 | 1992 | 1993 | 1994 | 1992 | 1993 | 1994
I 14.4 79.0%% | 64.0%* | 75.0% |211.1%% 172.5%* 198.0%* 118.5 |100.0%*| 121.2% | 106.1* | 91.1* | 102.4*
Sowing date | ‘
28.4 | 660 |47.0 | 80.0 |1753 | 123.0 |2143 | 1181 | 837 | 1159 | 1019 | 840 | 97.8
controlled 72.0% | 550 | 77.0 |267.3%%204.0%* 285.2%*| 119.4 | 96.2* | 118.1 | 104.8 | 90.0* | 100.4
Plant density
not controlled | 73.0 | 560 | 780 [119.1 | 916 |127.0 | 1172 | 875 | 119.0 | 103.2 | 85.1 99.8
Rate of N 130 720 | 560 | 77.0 | 1917 | 1450 | 2042 | 115.9% | 91.8 | 1183 | 101.5% | 86.6 | 99.7
(kg ha™) 80 730 | 550 | 78.0 | 1947 | 1505 | 208.1 | 1207 | 919 | 118.8 | 106.5 | 885 | 100.5
Timing of N| BS.BBCH 12 | 720 | 550 | 77.0 | 1918 | 1453 | 2053 | 117.3 | 917 | 117.5 | 1029 | 87.0 | 98.38 ‘
fertilization | BBCH 12.and 16| 73.0 | 560 | 780 | 1946 | 1502 | 207.0 | 1193 | 920 | 1196 | 1051 | 88.1 | 1014
Division 60 + 40% 73.0 | 560 | 78.0 | 1937 | 150.1 | 2083 | 1189 | 92.1 | 119.1 | 1045 | 8838 | 100.1
of N rate 100% 720 | 550 | 770 | 1927 | 1454 12040 | 117.7 | 916 | 1180 | 103.5 | 863 | 100.1

#x # _ significant mean differences at the level o = 0.01 and 0.05, respectively

Table 5. The share of plants of assumed spacing intervals in the row at harvest in dependence on experimental factors and trial years (%)

Sowing date Rate of N (kg ha™")
Spacing interval (cm) 1992 1993 l 1994 1992 | 1993 1994
14.4 28.4 14.4 284 | 144 ‘ 28.4 130 ‘ 80 130 80 130 80
‘ < 7 42 4.9 8.3 2, 1.2 1.7 43 | 48 53 5.6 1.7 1.3
‘ > 7<14 41.8 40.3 30.4 21.0 22.1 26.2 384 43.6 26.3 25.6 252 233
‘ 214 <21 24.1 2059 33.0 43.1 47.7 45.8 24.4 20.8 38.7 36.9 46.0 47.4
221<28 1'7:5 18.4 6.7 7.4 5.8 6.8 19.3 16.6 7.0 7.1 6.5 6.2
228<35 3.5 3.6 11.0 15.8 13.1 13.7 4.0 3.1 11.2 15.4 13.2 13.6
| >35<42 5.1 6.0 2.4 2.0 1.5 1.1 5.0 5.9 2.1 2.4 1.4 1.2
> 42 <50 0.8 1.9 4.1 44 5.7 3.0 1.0 1.7 5.0 3.5 3.9 4.6
=50 | 29 4.0 4.0 3.9 29 1.6 3.5 3.4 4.4 3.5 2.1 2.4
Spacing: average ; 18.0 19.2 19.1 21.1 20.4 18.8 18.8 18.4 20.3 19.8 19.3 19.8
min. 2 1 1 2 1 2 1 2 1 1 1 2
max. 99 126 87 131 90 79 113 126 131 83 90 86
Standard deviation 11.27 13.54 13.41 13.52 11.71 9.86 12.58 12.26 14.68 12.24 10.64 10.96
\ Variation coefficient (%) | 63 | 70 70 | 64 ‘ 51 | 52 67 | 67 72 | 62 ‘ 55 55

plants during the period from canopy closure through to
the end of the growing season were smallest in 1993,
with its favourable rainfall distribution (at 2.8%). In
1992 and 1994 (with their low June and July rainfall to-
tals), the losses were of 12.0 and 16.1%, 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 ha™', 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 7256/1 methodology
(Anonymous, 1992) plants growing properly are
those between which the real spacing falls within the in-
terval 0.5 to 1.5 times the length of the theoretical inter-
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val (length of sowing seeds). The share of prop-
erly-growing plants (assuming plant spacing of 7-21 c¢m)
was modified to a greater degree by year of study than
other studied factors. The contribution of plants of spac-
ings between 7 and 21 cm was greatest in 1994 and
amounted to 70.9%, while the smallest came in 1992 — at
63.5%. The coefficient of variation for plant distances in
a row was the lowest in 1994 (55%), attesting to greater
evenness of distribution that year as compared with 1992
and 1993, in which it was 66.5% and 67%, 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 from 2.2% in 1994 to 3.9% in 1993. In
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Fig. 2. The share of plants in the row (%) at
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other Polish studies, the share of gaps was found to range
from 4.4 to 8.3%, depending on the means of cultivation
(Szymczak-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 ha™" 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 cm® of area. A sugar
beet plant having a 20 cm length of living area side in
fact occupies a ground surface of 900 cm?. Table 6 pres-
ents the share of 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 cm” (possible to obtain under even
plant arrangement in row). This characterised a small
part of the population — ranging from 14.4 to 26.9%, 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 10 to 19.6% of the total. The range of re-
corded living areas — reflecting sowing and emergence
parameters — was from 112.5 cm” to 3667.5 cm”. 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
agrotechnical conditions determining plant emergence
and dieback were decisive where final plant density and
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Table 6. The share of plants of assumed intervals of varied living area side in dependence on experimental factors and trial years (%)

“‘ i?ézrzlg:;)()f e “ Sowing date “ Rate of N (kg ha™) “
\‘\ 1993 \ 992 | 1993 ‘\ 1994

H 130 [ 80 130 \ 80 ’\ 130 \ 80

| <7 |13 12 |2 | 04 | 16 | 10| 19 " 20| o8 | ol

H > 7<14 |42 | 364 | 270 a2 ‘ 14.5 ‘ 193 | 372 | 416 | 211 | 207 | 170 | 162

\‘ > 14 <21 | 323 ‘ 32.0 ‘ 313 | 392 | 418 | 440 | 334 ‘ 310 | 373 ’ 329 | 429 | 430

| 221<28 ‘ 14.4 ‘ 162 | 210 \ 264 | 250 | 256 ‘ 162 | 144 ] 20.2 ‘ 269 | 248 ‘ 25.8 |
| 228<3s 64 | 80 | 78 ‘ 10.0 ‘ 9.4 ‘ 65 | 67 ‘ 14 | BA \ 93 | 74 ‘ 83

H >35< 42 | 20 | 27 ‘ 6.0 ‘ 5.1 ‘ 6.4 ‘ 2.2 18 | 28 | 56| 56 ‘ 38 ‘ 46
H >42<50 1o ‘ L6 | 33 | 2.1 \ 1.4 ‘ 1.8 ‘ 1.4 ‘ 11| 32 | 23 ‘ 1.9 1.4 ‘
| ‘ ; . 1.0 | 03 7| 06| 24| 03| 05 ‘ 0.7

‘ Living area side: average 21.2 ‘ 20.4 ‘ 18.8 ‘ 18.8 18.2 20.3 199 | 193 19.8 ‘
e 2.5 ‘ 3.5 ‘ 3.5 ‘ 45 | 30| 65| 35| 25 ‘ 45 | 35 s ] 6.5

| max. | s | ss 55 | ‘ | 750 | 815 | 520 | 575 | 585 ‘H
| Standard deviation 5 ! 72 | 10.83T 869| 785 736
| Variation coefficient (%) } | |47 |38 |49 | 48 IEEEEE a0 |

* 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 under investigation and the width between rows, i.e. 45 cm

arrangement 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 by 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.

Despite far-reaching human intervention as regards
technologies 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 swards of natural populations, i.e. plant death,
differences 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
which determines 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 (o 120 000
ha!' did not cause any reduction in root and sugar yield
per unit area, while with an even distribution of plants,
the optimum plant densities may be rather lower, as they
are conditioned by soil moisture and fertility.

REFERENCES

ANONYMOUS: Test methods, Part. 1: Single seed drills ISO
7256/1, 1992.

ANONYMOUS: La betterave en 2001. Assemblée générale,
C.G.P.B. France, Compte rendu 2001.

138

CAKMAKCI, R. — ORAL, E. - KANTAR, F.: Root yield and
quality of sugar beet (Beta vulgaris L.) in relation to plant
population. J. Agr. Crop Sci., 180, 1998: 45-52.

DRAYCOTT, A. P. — ALLISON, M. F. - ARMSTRONG, M.
J.: Changes in fertilizer usage in sugar beet production. In:
60" Congr. LLR.B., Cambridge. 1997: 39-55.

DUNHAM., R. J.: Effects of starter fertilizers close to the seed.
In: 54" Winter Congr. LLR.B., Brussels, 1991: 369-334.
DURR, C. - BOIFFIN, J.: Sugarbeet seedling growth from ger-

mination to first leaf stage. J. Agr. Sci., 124, 1995: 427-435.

DURRANT, M. J. - MASH, S. J. - JAGGARD, K.W.: Effects
of seed advancement and sowing date on establishment,
bolting and yield of sugarbeet. J. Agric. Sci., 121, 1993:
333-341.

DZIEZYC. J. - NOWAK, L. - PANEK, K.: Decade indices of
rainfall needs of crops in Poland. Zesz. Probl. Post. Nauk
Rol., 314, 1987: 11-32. (In Polish)

ER. C. — INAN, H.: The effect of plant density and harvesting
time on yield and quality of sugar beet at different climati-
cally regions. Sugar, /25, 1989: 39-47.

ERJALA, M.: One pass method — the effect on the quantity,
quality and profitability of sugar beet yield. In: 54" Winter
Congr., Brussels, 1991: 71-383.

JAWOROWSKI, T.: Sugar campaign 2001/02. Stowarzyszenie
Technikéw Cukrownikéw. Poradnik plantatora buraka
cukrowego, 2002 (15): 3-8. (In Polish)

JOZEFYOVA, L. - PULKRABEK, J. — URBAN, J.: The influ-
ence of harvest date and crop treatment on the production of
two different sugar beet variety types. Plant, Soil Environ.,
49, 2003: 492-498.

KALINOWSKA-ZDUN, M. - PODLASKA, J.: Effect of nitro-
gen fertilization, pre-sowing soil management and irrigation
on plant density, yield and technological value of sugar beet.
Part I. Dynamics of emergence and number of plants at har-

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




vest. Rocz. Nauk Rol., Ser. A, 106, 1984: 101-119. (In
Polish)

MARLANDER, B.: Optimale Bestandesdichten bei Zucker-
riiben — Ein Beitrag zur Definition der Produktionsfunktion.
Zuckerind, 774, 1989a: 489-494.

MARLANDER, B.: Uber den EinfluB von Ablageentfernung
und Feldaufgang auf Ertrag und Qualitédt von Zuckerriiben.
Zuckerind, /74, 1989b: 720-726.

NEEB, O. — WINNER, C.: Die Abhidngigkeit des Ertrages und
der Qualitit der Zuckerriibe von der Hohe des Feldauf-
ganges beim Anbau oben Vereinzelung. Zucker, 22, 1969:
153-160.

RAMADE, F.: Elements d’écologie. Ecologie fondamentale.
Paris, McGraw-Hill 1984.

SMIT, A. L.: The influence of sowing date and plant density on
the decision to resow sugar beet. Field Crops Res., 34, 1993:
159-173.

SZYMCZAK-NOWAK, J. — KOSTKA-GOSCINIAK, D. —
NOWAKOWSKI, M. — GUTMANSKI. I.: System of sugar
beet cultivation in various soils. Part VI. Chosen biometric
measurements. Biul. IHAR, 222, 2002: 349-354. (In Polish)

WEVERS. J. D. A.: Restrictions on the registration and use of
herbicides. In: 55" Winter Congr. LLR.B., Brussels, 1992:
133-136.

WILEY, R. W. - HEATH, S. B.: The quantitative relationship
between plant population and crop yield. Adv. Agron., 2/,
1969: 281-321.

ZIMNY, H.: General Ecology. Warszawa, PWN 2002. (In
Polish)

Received for publication on February 6, 2006
Accepted for publication on May 3. 2006

WYSZYNSKI, Z. (Warsaw Agricultural University, Warsaw, Poland):

Variabilita poftu a usporadani rostlin v zdpoji cukrové fepy v environmentalnich a agrotechnickych

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

Multifaktorialni pokus typu 27 byl uskute¢nén u cukrové fepy odriidy Kawejana v letech 1992—-1994. Byla uréena

polni vzchazivost (FE) a pocet rostlin ve fazich — po vzejiti, BBCH 14-18 a pfi sbéru. Dale bylo analyzovano
usporddani do fadku spoleéné s Zivotni plochou jednotlivych rostlin v zdpoji. Polni vzchdzivost (FE), kterd se
pohybovala od 55,5 do 77,5 %, byla hlavné vysledkem pocasi v daném roce. Pfi Casném terminu byla polni
vzchézivost v praméru 73 %, zatimco pii pozdnim terminu 64 %. Hustota rostlin pfi fazi 14-18 BBCH a pfi sbéru
byla uréena podle polni vzchézivosti a pfirozenych ztrat béhem vegetacni doby. Finalni hustota rostlin u varianty
s prvnim vysevkem byla pro rizné roky vyzkumu 106 100, 91 100 a 102 400 rostlin/1 ha, zatimco v druhém terminu
vysevu byla 101 900, 84 000 a 97 800 rostlin/ha. Ztraty rostlin mezi vzejitim a BBCH 14-18 byly v priméru 4,2 %
z pocate¢niho poétu, pak byl zaznamenan vzrust 10,3 % az do sbéru. Podil rostlin s optimalni Zivotni plochou
(950-1 250 cm?) se pohyboval v rozmezi 14,4 az 26,9 % v zavislosti na zkoumaném roce a Grovni experimentalnich
faktord.
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