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The root production of sugar bect and deposition of sugar in the root goes in
various intensity through the whole growing season. Damage or loss of a part
of leaves results in the fall of root yield and their sugar content, though leaves
of sugar beet are regenerating fast from adventitious buds. Exact trials were
established in the years 1991-1993 on three sites for exact determination of
the relationship between level of damage, date of damage (phenological stage
of plant) and fall of the yield. Highest losses (up to 31%) of sugar beet roots
occurred at 100 % reduction of leaf area after 60-90 days from sowing. The
decrease of leaf area soon after emergence (to the stage of 4—6 pairs of right
leaves) is leading to low losses because plants in this period compensate fast
the reduction of leaves by production of new ones. Maximum losses of the
yield were found in the years with high precipitation when after loss of leaves
their excessive regeneration was found to the detriment of root production.

sugar beet; reduction of leaves; root yields; sugar yields

INTRODUCTION

In the past 30 years the morphological and physiological characters of
sugar beet (Pulkrabek, 1986; Kostrej, 1992) somewhat changed. Ge-
netically single-germ varieties have mostly lower and more erect trash, higher
share of the root biomass of the total biomass of plant, faster initial growth
and better use nutrients (Sroller, 1992) in comparison with older multi-
germ varieties. Sugar beet stands are in the absolute majority established by
exact sowings to a final row spacing when eventual interspace in crop mark-
edly should affect the yield and quality of the harvest (M inx, 1976). In this
Connection an emphasis is laid on higher density and stand establishment,
including keeping of the optimum leaf area in the period of highest produc-
tivity of plants. Relationships between damage of leaf area, date of damage
and the level of losses are connected with the dynamics of the growth of sugar
beet leaves which is highest in July and August (Orlovskij, 1961).
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proportions among different degrees of damag
served, the deviations found did not exceed 5%

Plots were harvested manually, roots were cleaned and weighed. Sugar
content was determined from average samples of 30 roots of each variant at
the Research Institute of Sugar Production Modrany.

Results were statistically evaluated by correlation
(Tab. I). Models of losses for different indicators: the degree of damage, date

of damage and percentage of loss (decrease) of the root yield and polarization
sugar were calculated from the values found.

¢ were succeeded to be pre-

and regression analyses

RESULTS

Extensive sets of initial data from three sites are processed in readable
graphs (Figs. 1 and 2) and in Tab. L. Damage to leaf area had a significant
impact on the decrease of the root and sugar yield. The yield depression was
in direct proportionate to the degree of damage. The highest losses of root
and sugar yield were found in the damage in the period between 60-90 days
after sowing, the lowest ones were recorded at the beginning and end of the
growing season (Fig. 1 — root yields, Fig. 2 — sugar yields). The level of
losses at the identical degree of damage was different in different years. The
highest losses in the yield of roots and polarization sugar were found in 1992,
the lowest ones were in 1993. The level of losses was dependent on, except
of the degree of the damage of leaves, the weather condition in the period
following the damage of leaves. In 1992 heavy precipitation in August after
previous drought supported excessive regeneration of leaves of damaged
plants to the detriment of root production. Maximum losses of root yield in

1992 amounted to 31% at 100% damage of leaves, losses of the yield of
polarization sugar were 45% in this year.

DISCUSSION

The size of leaf area of the sugar beet stand
ductivity of plant as well as the stand (Srolle
loss of a part of leaves leads to their subsequent regeneration in dependence
on the growth stage of a plant, while this also results in the decrease of the
oot and sugar yields. There are many reasons for it: elementary events, pests,
diseases (Bachman »1993; Langner, 1997). New technologies of sugar
beet cultivation together with genetically single-germ varieties led to practical
Teéquirements — to quantify the level of losses at the damage of sugar beet
leaves (Sroller, Pulkrabe k, 1994). Model experiments investigating
the effect of the degree of reduction of leaf area as affected the yield may

affects significantly the pro-
1, 1971). The damage or the
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L. Statistical evaluation

258

Root yield

Multiple R: 0.821

Squared multiple R: 0.674

N: 66

Dep var: VBZ

-
= 0 2 9 «
= @ A 2 Z 28
< m S ) =8 2
o 8 = =
S =3 =
g e e & <
= =
=)
=
=| o
S\ e
9 - HE
= i | % w X
:
5 s 7 213 ez
% g < Sl = o ot
° S & E S
s o o gl s 7o
& o > 2
= ! 5 g
E S =
s =
5 et
S 5
51 8 o o
2 15)
EOmm & o t:gcg
La(.)OO o & omo\—‘
=l 2 & & =i g 2
HET & g o| 8 © w
sl 5 & © 9 n|gl 8 8 8
x| .
gl 33 =g ©|SIE o o
Pl o o b 3|8
g el =
> K| w»v
v ©
a
o o B o
: Wy = 00 0 I =)
289 |E2% |3 2
g ¢ & T & o %
- 5
a & = 5 o o
o <t .
= 5 o= 5§ ® 3
% : zZ <

|

STD error
0.009058
0.001019
STD error

»
O oo e e
= - 0 =
2wy T S & 8 §® S
E L o & o O B ® o
RS & o~ o alE = 9
Sl & 8 =3 e S|lg & 2
‘8-»518@ o & 0 s|2 23
] , 2 <
o8 = F g n = O
L@ 5 oo < <9
54 A 5
< o
& et
2 £ )
3 ° 2 3
2 g
: g =) 5]
| = S
E =% Bt g g g
= gl 3 N:: E ¢
)
a 5 5 Ol & X
:U," == - s> 3 o &
(%1 QCLO EMEPUQ)EEZ
Ble € Elg|l, 28 >E L5 ¢ 2
“"“Bﬂ’w“m:'u>mn~ E
zl€ = 128 52 Sl al3lE 5 5 ¢
2lg 5 5|8 B0, e o0 Tl 8 8 <
2|8 8 BlEE g & g|a2 555 <
21 2 223 2 & & :

wy

.
)
S
Q*(\\
()
N
[

o
3
L o
= oo,
<

(@)}
¥ 9
h’.‘("‘y
O
O =
= ]
ERESTRS
5 8 2
T O n
L9 ®
g 2R
S &~ 0w
(o) B =)
= ©

64

SCIENTIA AGRICULTURAE BOHEMICA, 28,

»
3 'e)
L =
g +
g =
@D
o
Q@
1
5 S
7 o
c
SR
8 o ©
e ¥ 8
B &
s
<5 062
1y 2552
1997 (4): 4

1. Losses of sugar yield in relative percentage after damage (maximum losses)

For Figs. | and 2:

x-axis — days of sowing; y-axis — percentage of losses
Damage of leaves: —¢— 20%, —lli— 40%, -\ 60%, —— 80%, —%— 100%

give an answer not only to practical issues regarding the relationship among
the degree of damage, phenological stage of the stand and the level of losses,
but they also have a theoretical meaning for formation of the model of a plant
and stand. These problems were perfectly presented by Min x (1976) and
Pulkrabek (1987).

The level of losses in the model damage should not exactly correspond to
the values at actual natural disaster which is usually combined with a high
air moisture with a possibility of subsequent expansion of fungal diseases.
Despite it, model experiments in this sphere define exactly relationships
among the loss of a part of leaf area and decrease of the yield. These consid-
erations are also presented by Bachman (1993) who was finding the effect
of damages after actual hailstorm in sugar beet stands. At 80% damage of
leaves in August he determined the loss of the root yield to 25% what is in
congruency with our results taken from model experiments.

The dependence between the losses and phenological stage of growth can
be explained by a different dynamics of the growth of leaves and roots. The
beet firstly utilizes assimilates above all for production of new leaves and
losses of these leaves in early stages of growth can be replaced very quickly.
Approximately after formation of 20h to 25th leaves the weight ratio of roots
and leaves is balanced and further increments of root prevail (Sroller,
1971). A major part of the economic result is forming in the later period. In
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2. Losses of root yield in relative percentage after damage (maximum | )

this period the reduction of leaf area has a maxm.un.n lrgt1ge:§cw(;$; ll]h; :;,;i:;i:);
ti();1 of the yield. In September and October, befp}e the axf ;/ st " th} i{)wer

[ solar radiation is falling, the yield is not sxgmhcantly affecte {. i
Ofdsoé?ilolnaof leaf area. It is necessary to mention that an actual level of losses
redu :

at the damage of leaves will be always dependent on the weather

of the yield Sroller, Pulk-

condition and will not be identical in different years (
rabek, 1994).
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SROLLER, J. - PULKRABEK, J. (Ceska zemédélska univerzita, Agronomick4 fa-
kulta, Praha, Cesk4 republika):

Vliv poskozeni listové plochy na vynos cukrovky (Beta vulgaris L.)
Scientia Agric. Bohem., 28, 1997 (4): 255-262.

PoSkozeni, pfipadné ztrita listéi cukrové fepy ma za nésledek nejprve regeneraci
listového aparatu, pficem? vysledkem je vidy pokles vynosu bulev a cukru. PFicin
poSkozeni listh miZe byt vice — Zivelni udilosti (krupobiti), $kidci, choroby. Mode-
lové pokusy zkoumajici vliv velikosti listové plochy a jeji redukce v prib&hu vege-
tace na vynos (Chartier, 1969) mohou dat odpovéd na otdzky praktické, tykajici
S¢ vztahl mezi stupném poikozeni, fenologickou fazi a vy§i ztrat. Déle maji tyto
Pokusy i vyznam teoreticky, nebot prinejmensim dobie charakterizuji nutnou droves
Pokryvnosti listovi ve vztahu k fenologické fdzi a tvorbg vynosu (Pulkrabek,
1987).

SouCasné jednoklitkové odrudy cukrovky se od star$ich vicekli¢kovych odrid 1i5i
Pledeviim niz&im podilem chréstu v poméru k bulvam, rychlej§im poate¢nim riistem
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i lep§im vyuzitim Zivin. Nyn&j3i péstitelské technologie rovnéZ kladou diiraz ny VY
hustotu porostu (Minx, 1976).

Cilem price bylo stanoveni vy3e ztrdt vynosu pfi modelovém poskozeni listg, Kterg
nejvice odpovida ztratdm pii skutedné Zivelni pohromé. Zaroveii je nutné zdiirazpis
¥e ztraty pti modelovém poskozeni nebudou pfesné takove, jako jsou ztréty pi kaidé
jednotlivé skuteéné situaci, spiSe mohou pfedstavovat urity pramér. Zivelni pohromy
(krupobiti) miiZe mit za nasledek i $ifeni houbovych chorob, erozi ptdy apod. Naprot;
tomu modelové poskozeni pomé&rn& piesné kvantifikuje vztahy mezi ztrtou g4
listové plochy a poklesem vynosu bulev. Tyto tivahy uvddi i Bachman (1993),
ktery zjitoval uinek $kod po skute¢ném krupobiti v porostech cukrovky.

V letech 1991-1993 byl v pfesnych polnich pokusech na tfech stanovidtich zkoy-
man vliv redukce listové plochy cukrové fepy na vynos bulev a polarizalniho cukry,
V desetidennich intervalech byla redukovéna &ast listové plochy rostlin v rozsahu od
nuly (kontrola) do 100 %, pti¢emZ stupeii redukce byl pribéZzné kontrolovin vaZenim
odebranych &asti listh. Vysledky byly vyhodnoceny statisticky — korelacni a regresni
analyzou — a zpracovany do graft zobrazujicich zji§t€né Grovné ztrat vynosu oproti
neposkozené kontrole.

Nejvy3§i ztraty vynosu bulev a cukru byly zjistény pfi maximalni redukei listové
konci vegetace. Maximalni ztrdty vynosu bulev dosdhly 31 % pfi 100% poskozeni
listd, ztraty polarizaéniho cukru Cinily v tomto piipadé 45 %. Ke srovnatelnym vy-
sledkim dosp&l i Bachman (1993), ktery zji§toval vy3i $kod po skuteCném po-
gkozeni cukrové fepy krupobitim.

cukrova fepa; redukce listd; vynosy bulev; vynosy cukru
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