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A study of 1995 to 1997 testing of Minolta chlorophyllmeter for orientation
measurement of changes in chlorophyll content in leaves of sugar beet through-
out the growing season, including an evaluation of the extent of reaction to
changes in cultivation technology by changes in chlorophyll content in leaves
as well as the possibility and speed of measuring the reaction by chlorophyll-
meter and, furthermore, a definition of places on leaves and in sugar beet
stands fit for the measurement. The evidence was found with selected plants
of Hilma and Edda sugar beet varieties of a relation between the number of
chlorophyll units and the age of leaves throughout the growing season. The
best choice for field measurement by chlorophyllmeter in sugar beet stands are
fully developed visibly lustrous leaves ot dark green colour. The choice of the
middle (heart) or peripheral leaves as well as those damaged or already getting
dry was to be avoided. A series of measurement of individual varieties or
selected variants of* bioganik fertilizing proved a difference in chlorophyll
values.

sugar beet; nitrogenous fertilizing; chlorophyll; sugar beet growth; chloro-
phyllmeter

INTRODUCTION

A number of cultivation actions in sugar beet cultivation technology have
a significant influence on plant metabolism with effect also, e.g. on changes
in chlorophyll content. Chlorophylls are considered to be substances sensitive
to changes in cultivation technology of most field crops, i.e. also sugar beet.

* The work was supported by the Grant Agency of the Czech Republic (Grant No. 501/94)
and the National Agency of Agricultural Research (Project No. 6348).
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Photophysical, photochemical and biochemical processes of photosynthesis
in higher plants, i.e. also in sugar beet, Tun almost exclusively in cells of
a photosynthetic system of an organized structure, OT leaf (Catsky,
Ticha, 1981). According to Larcher (1988), the radiation utilization
degree depends on chlorophyll concentration or, more precisely, on the con-
centration of photosynthetically active pigments. According to Kindl and
Wober (1981), chlorophyll cumulation is closely linked to the synthesis of
membrane lipids, structural proteins and membrane structure.

Vegetable pigments, especially chlorophylls, reflect in a sufficiently exact
and visible way physiological changes and health condition of sugar beet.
This made them a factor used already earlier for determination of diseases
caused by lack of some nutrients or virus diseases (Rimsa et al., 1978) and,
furthermore, for monitoring production processes in application of distance
methods to plant production (Petr, 1989) or in application of precision
farming (Griepentrog, 1998). At the time being, they also serve to evalu-
ating the condition of stands Justes, 1994; Guérif etal, 1995). Quan-
tity and quality of chlorophylls as the primary photoreceptors in
photosynthesis are critical in the process of photosynthesis. Photosynthesis is
closely related to saccharose synthesis in beet leaves (Zalewski, 1992).
The content and activity of pigments and their mutual relations depend on
the growth and development stage of plants and reflect with sensitivity influ-
ences of the changing external environment (Ste hlik, 1982; Sebanek
et al., 1983).

Chlorophyll content is a critical pre-condition of photosynthesis. An indi-
cator of its quantity is the intensity of colour of leaf or other photosynthesiz-
ing bodies (Rubin, 1968). Changes in chlorophyll content in sugar beet
leaves may contribute to the explanation of differences in yields and quality
under different environmental conditions or to serve as the background data
for differentiating cultivation actions with respect to the required quality of
beet roots. Guérif et al (1995) show that the close correlation between
chlorophyll content and concentration of nitrogenous substances in leaves
allows to determine deficit in nitrogenous nutrition as well as the optimum
doses necessary for cultivation. In an attempt to contribute to an explanation
of the influence of some factors on chlorophyll content as well as to an
improvement Orf elaboration of new, if possible simple, methods used in
evaluation of chlorophyll content, the Czech University of Agriculture,
Prague run tests of the chlorophyllmeter SPAD-502.

The presented study aims at evaluating the use of Minolta chlorophyllme-
ter for orientation measurement of changes in chlorophyll content in sugar
beet leaves throughout the growing season in order to find out the extent of
reaction of sugar beet to some changes in cultivation technology by changes
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in leaf chlorophyll content and the possibility and speed of the measurement;
in short, to test the possibility of using chlorophyllmeter for evaluation of
some physiological reactions of sugar beet.

MATERIAL AND METHODS

Changes in chlorophyll content in sugar beet leaves throughout the grow-
ing season were tested by chlorophyllmeter in the period of 1995 to 1997.
Chlorophyll testing was run for comparison also by a standard extraction
method Sestak, U llmann, 1964) in the first year. Chlorophyllmeter is
a light compact device fit for determination of chlorophyll content in vege-
table leaves. The value determined by SPAD-502 chlorophyllmeter (intro-
duced on the market by Hydro CZ under the name N Tester) indicates the
relative amount of chlorophyll content in vegetable leaves. The new Minolta
chlorophyllmeter supplied by Hydro CZ Prague identifies chlorophyll content
directly in the field without damaging the tested leaves. The values of SPAD
(relative chlorophyll units) defined by Minolta specify the relative amount of
chlorophyll content in vegetable leaves. Tested is a surface of 1 by 3 mm.
The basis for calculating the values is the transmittance of two wavelengths
of light through the leaf with different absorption by chlorophyll. The values
identified by receiver (silicon photodiode) are computer-evaluated and dis-
played. The device calculates an average number of chlorophyll units usually
of 30 individual partial measurements. Following a statistical evaluation and
potential adding of data, the average of identified chlorophyll units is dis-
played.

To determine the methodology of measuring chlorophyll content by chlo-
?ophyllmeter, individual sugar beet leaves were tested first, followed by test-
ing of categories of leaves. Principles of measurement under field trial
cgpflltlons were deduced from the evaluation results. Sugar beet stands of
Sh.tferen-t ‘?xperimental variants of cultivation technology (nitrogenous fertil-
izing, different varieties) were tested in the next stage.

A statistical evaluation was made of the identified values. The table pro-
grammes Excel and Quattro-Pro were used to calculate linear regression and
variance analysis of individual trials.

RESULTS AND DISCUSSION
unf:m .evaluation was made of chlorophyll content (in relative chlorophyll
its) in leaves of selected sugar beet varieties Hilma and Edda (15 plants of

eac i
h variety). The sequence of measured leaves corresponded to their devel-
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opment. Each plant had 20 to 30 leaves at the time of measurement. Only | Influence of leaf sequence on changes in relative chlorophyll units determined by chlorophyll-
‘} fully developed, healthy, not yet dry leaves were tested. The count and se- meter
“ quence of leaves ran from the‘oldest to the youngest (heart) ones. Such ; Place or manner of chlorophyll measurement on leaf
} selected leaves were first tested for chlorophyll content on the periphery (A — Leaf lé‘;"‘th A B c
periphery of leaf). After cutting a margin of approx. 2 to 3 cm off, chloro- No. (cf]) periphery | middle of — average
phyll content in the middle of the leaf approx. 2 to 3 cm alongside the main of leaf leaf fascicle incl. values
vessel fascicle was measured (B — middle of leaf). The next test traced the Average values of plants and varieties
influence of secondary vessel fascicles on the measured values (C - Vessel | 258 451 469 477 466
fascicle inclusive). A statistical evaluation of data for individual varieties g 248 500 520 529 SIE
(Hilma, Edda) and measured places was made and the results (Tabs. I to III, 3 253 510 . s 5 %16

l Figs. 1 to 3) were used for formulating general principles of selection of : i o )

‘ places fit for measuring by chlorophylimeter. For identified and calculated g el o ad 332 2
average values of the extensive measurements, see Tab. 1. The statistical : 247 el 22 554 551
evaluation shows that fully developed, healthy leaves may be used to measure 6 i 564 588 581 578
the involved sugar beet stands (Tab. II and III). Values identified in the 7 235 563 574 569 569
youngest as well as the oldest dying leaves are lower. Values identified in 8 21.8 563 585 589 579
young plants have always to be given with the growth stage (Pulkrabek, 9 223 592 627 613 611
1989) or leaf sequence as changes in numbers of chlorophyll units are dra- 10 21.1 553 587 575 572
matic and grow rapidly with the growing number of leaves and their surface. 11 20.8 553 570 569 564

‘ The influence of chlorophyllmeter positioning on the leaf is statistically sig- 12 20.0 536 552 558 549

i nif‘i:ant vonl‘y at a significance level ?lpha O.QS. » B 13 20.7 546 551 562 553

‘ reas of sugar beet stands on the operational plots visually regular and 14 20.5 554 dg - o
featuring a regular shape and size of leaves but differing from the rest of the ) ) )

\ ol b FE s et o 15 18.9 551 562 567 560

‘ stands in colour, damage, variety, etc. were selected. Such selected types of i 183 10

‘ stands could influence the selection of leaves fit for measurement. Hence, the 7 » v ¥4 557 551
leaves of different varieties and stands of sugar beet tested in the next series > 42 554 564 553
of measurement of relative chlorophyll units by chlorophyllmeter were split 12 16.5 520 535 540 532
into four categories (easy to determine at a standard field operational meas- 19 16.2 514 536 534 528
urement), namely small leaves (the heart of the leaf rosette, young rapidly 20 153 499 507 503 503
growing leaves of lettuce-green colour and high lustre); medium leaves (de- 21 13.6 480 520 503 501
veloped yet still growing leaves of a higher intensity of green colour and 22 14.0 490 510 516 505
Justre); large, fully developed middle leaves (of a size corresponding to the 23 125 477 494 511 494

| growth stage of the plant, finished in growth, dark-green with a visible 24 1.0 443 141 . 2
Justre), and large, fully developed peripheral leaves (gray-green leaves begin- 25 10.2 Afd At 47;1 ald
ning to lose the lustre). Leaves beginning to lose the green colour, usually on Average 150 i = 5;9

\ the margin of the leaf rosette, were not tested. For the summary data, see Average deviation 2'9 .357 s . ™

| Tab. IV. The identified values and statistical results (Tabs. IV to VI) show i H 369 — 35.9

‘ a relatively small difference between categories of fully developed leaves. et e 40 4287 48.08 43.90 44.65
This means that the best choice for field measurement by chlorophyllmeter Correlatifn C(S)mfrf" » -0.62 ~2.85 -3.11 -2.76 -2.91
in sugar beet stands are fully developed visibly lustrous leaves of dark green (leaf length x)e i * 0.59 058 0.57 555

colour (with a regular pattern of colour corresponding to the prevailing colour

I
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IL Statistical evaluation (F-test) of the influence of the manner of

chlorophyll units in sugar beet leaves by chlorophyllmeter

determination of relative

Level of F-crit. Statistical
s F-test for sets o
significance N significance
periphery of leaf x average value 0.5041 0.9216 yes
Alpha 0.05 | periphery of leaf x middle of leaf 0.5041 | 0.7949 yes
periphery of leaf x vessel fascicle incl. 0.5041 0.9533 yes

III. Statistical evaluation of the influence of leaf sequence on changes in relative

units determined by chlorophyllmeter in Hilma and Edda varieties

chlorophyll

Statistical characteristics Lea(fclr‘:)‘gth Pi?ﬁ)gzgy Mi?g;? of f\a/lsZcS:Slcelle AVV;;%EC
Hilma variety
Average 20 506 529 524 520
Average deviation 3.4 41.1 41.0 41.0 40.9
Minimum value 12 364 368 343 358
Maximum value 26 580 625 593 599
Standard deviation 4.02 51.60 56.69 57.10 54.70
Linear regression -0.65 -4.93 -5.04 -4.63 -4.87
ﬁ;’;‘fell::;‘;l CX‘;"“fﬁCie“‘ * 0.67 0.63 0.59 0.63
Edda variety
Average 20 541 551 556 550
Average deviation 3.6 42.1 46.4 423 43.2
Minimum value 10 414 404 424 414
Maximum value 26 604 629 633 622
Standard deviation 4.48 5291 57.43 52.35 53.74
Linear regression -0.59 -1.63 -1.85 -1.77 -1.75
Sg;’fell:;‘gt’l‘] CX‘;eff‘C‘em * 0.42 0.42 0.42 0.42

of the stand). The choice

of the middle (heart) or peripheral leaves as well

as those damaged or already getting yellow and dry was to be avoided as t
would critically influence the average identified values.

6

SCIENTIA AGRICULTURAE BOHEMICA, 29, 1998 (1): 1-15

hey

650 1
600 A
550 -

500

y = 0,0236x - 1,6588x" + 26,139x + 449,51
R’ = 0,897

450

1
T

i

| 1 | | | 1 ] | 1 | | | | | Il |

T T T T T T I T T T T T T T i T

I
T
(=) = o w)

1 |
1 T
w ©~
= o W)

[o\] (o] (]

1. Content of chlorophyll units in individual sugar beet leaves determined by chlorophyllmeter
on different places of the leaves (average values of individual measurements of Hilma and Edda
varieties; peripheral measured places on the leaves (periphery of leaf); a polynomial function
for peripheral measurement on the leaves of average values of all measurements)

x-axis — leaf sequence, y-axis — chlorophyll units
—— periphery of leaf, -l average values, = polynomial (periphery of leaf)

leferepces in chlorophyll content in leaves identified by chlorophylimeter
were confirmed by an extraction method (Sestak, Ullmann, 1964) in
the first year of testing when the same leaf was measured by chlorol;hyllmeter
and sampled for laboratory test by the above mentioned extraction method
Values for correlation and regression analysis were deduced from the experi—-
mental ones (y = 100.81x + 108.97; R?= 0.7842; R = 0.8856, see Fig. 4). The
I:;;a;su;en_lents confirmed the fitnfass of chlorophyllmeter for determination of
tweeﬁ tSh;n hclhlorophyll content in sugar beet leaves and comparability be-
e met}f dorophyllmeter valges and those obtained by the standard extrac-
R 10 (by recalculation from Fig. 4). Unlike the laboratory
Ination, measurement by chlorophyllmeter is fast and fits also field

meas i i i i
X durements 1n_l§rger trials with ensured higher number of repetitions com-
pared to the traditional extraction method.

I . ;
deteI;r;}ils 1:9110"”“% testing, chlorophyllmeter was used as a supplement for
ation of chlorophyll content in trials identifying the influence of
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2. Content of chlorophyll units in individual sugar beet leaves determined by chlorophyllmeter
on different places of the leaves of Hilma variety

For Figs. 2 and 3: x-axis — leaf sequence, y-axis — chlorophyll units
—4— periphery of leaf, -l— middle of leaf, —2— vessel fascicle inclusive
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3. Content of chlorophyll units in individual sugar beet leaves determined by chlorophyllmeter
on different places of the leaves of Edda variety

variety and bioganik on quantity and quality of harvested sugar beet roots.
Content of chlorophyll in leaves of individual varieties and fertilized vs.
non-fertilized sugar beet was tested by chlorophyllmeter from early May o
the harvest, usually forthnightly. For the identified data, see Figs. 5 to 7.
A series of measurement of individual varieties or selected bioganik fertiliz-
ing variants in 1995 to 1997 proved differences in chlorophyll content in
leaves and fitness of chlorophylimeter for their determination. The determi-
nation proved the reaction of sugar beet plants by changes in chlorophyll
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[V. Relative chlorophyll units in different categories of leaves of individual sugar beet plants

RelativeAchl_m.'ophyll units in different categories of leaves of
individual types — areas of sugar beet stands

Category of leaves a b € d & f g average
Small leaves 391 321 479 | 489 456 427 436 428.4
Medium leaves 491 374 505 | 542 523 487 474 485.1
Large middle leaves 535 461 517 559 536 522 507 519.6
Large peripheral leaves | 545 458 507 | 536 527 511 495 511.3
Average 490.5 | 403.5| 502 | 531.5| 510.5| 486.75| 478 486.1

V. Results of statistical evaluation of relative chlorophyll units in different categories of leaves
of sugar beet plants by variance analysis

Variance source SS Difference MS F P-value | F-crit.
Rows — category of leaves | 35571 3 11857 23.5211 | 1.9E-06 | 3.15991
Columns — type of stand 39269.9 6 6544.99 |12.9835 | 1.1E-05 | 2.6613
Error 9073.79 18 504.099

Total 83914.7 27

VI. Results of statistical evaluati i o . .
e aluation (F-test) of a set of category of peripheral and middle large

Set | — large middle leaves Set 2 — large peripheral leaves

Mean value 519.571 511.286
Variance 943.952 852.905
Observation 7 7

Difference 6 6

ki 1.10675

P(F <= ) (1) 0.45258

Fcrit. (1) 4.28386

cont i i
coﬁt:::: Ivtlleeasqr('ied in relative ‘chlorophyll units. Differences-in chlorophyll
te identified especially in relation to fertilizing (Fig. 5) and se-

lected varieties accordi i
ording to their genetics (Fig. 6 i
1995; Svachula et al., 1997). ¢ s e r
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4. Relation between chlorophyll units determined by chlorophyllmeter and those determined by
extraction

x-axis — chlorophyll content a + b (mg/dmz) — sugar beet leaf blades (x), y-axis — chlorophyll-
meter units (y)
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5. Influence of bioganik on chlorophyll units in sugar beet leaves in the 1995 and 1996 growing
season

x-axis — July, August, September, October, y-axis — chlerophyll units
[ check — average of years, B bioganik — average of years
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6. Determination of chlorophyll units in selected sugar beet varieties by chlorophyllmeter in the
growing season

x-axis — measurement dates, y-axis — chlorophyllmeter units
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7. Influence of the
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e o seasony n chorophyll content in sugar beet determined by chlorophyllmeter in

measurement dates

X-axis — Ma
Y, June, July, August, September, October, y-axis — chlorophyll units
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1t is held that the progress of measured chlorophyll units can characterize
also other conditions of production of sugar beet yields. For instance, the late
summer and early autumn of 1995 can be considered as an average period
given the increasing trend in chlorophyll content decreasing again at the end
of the growing season. Heavier precipitation in early September intensified
the production and supposedly also the activity of leaves resulting in higher
values of chlorophyll content. The 1996 pattern was diametrically opposed
with a different reaction of varieties given by factors such as, e.g. early-ma-
turing (Fig. 7)- This confirms the results obtained by Svachula and
Svachulova (1979). Further tests try to identify the possibility of using
chlorophyllmeter for determination of the influence of differentiated nitroge-
nous fertilizing as well as other factors on production of sugar beet yields

and technological quality.
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Moznosti stanoveni zmén obsahu chlorofylu v listech re é
cukrové (Bet: ]
L.) chlorofylmetrem Minolta. P s B s

Scientia Agric. Bohem., 29, 1998: 1-15.

nyr}:zsggzgge&%r;;r;tlﬁ,g ip)cr;::ezxrfrs‘ggycrlgdr?;};(l));;]/odréieji dostatecné vpfesné a viditel-
i, ‘ i stav cukrovky. Zmény obsahu chlo-
1o.fylu ¥ listech cukrovky mohou piispét k vysvétleni rozdild pfi utvateni vynosi
a Jak.osg za raznych ekologickych podminek, piipadné poskytnout podklad kydife
revr.161evlc1 péstitelskych zdsahl s ohledem na poZadovanou kvalitu bulev \}/Ie sn .
prispét k v,ys’vétle{n' vlivu n&kterych faktori na obsah chlorofyll a ke zdokonalén?zéi
z;c;z;z:lcz\;l'il(r)n rzo;fych, pokud moZno jednoduchych metod pouZivanych pii hodnoceni
b rf) y u byl na CZU v Praze ovéfovan chlorofylmetr — novy pristroj firmy
odavany firmou Hydro CZ Praha.
Zm;:lz}rﬁoir)?cclaubvyi.otov}izrl‘t pouZziti chl?rovfylmetru Minolta k orientalnimu méfeni
i o zékterés ecv cukrovky v prg.behu vegetace a zjistit, do jaké miry reaguje
e Zm%meny v technologii péstovéni zmé&nou obsahu chlorofyla v lis-
- ega snz}dno a r_ychle méfitelna.

i Veget;cz 5 l10r0‘{y1u v listech cukrovky byly sledovany chlorofylmetrem
i e ?te;l 19-95_1?,97-' C}lllorofylmetr je lehky kompaktni piistroj
R n(l(; lorofylu pntomne.ho v listech rostliny. Hodnota stanovena
poskytuje tdaj o relatiVn}rmOu I-Eydr’o CZ je uvadén trh pod oznatenim N tester)
o ocovini metodlif mIE?zs?w chlorofylu p‘ﬁtomného v listech rostliny. Pro
B it oy rzf)slg.erem obsahu chlf)rotyhvj chlorofylmetrem byly nejprve
o A mé/ cukrovlfz/, r}asledne skupiny listd a z vyhodnoce-

a pravidla pro mé&fen{ v polnich pokusnickych podminkach.
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V dalii etapg byly hodnoceny porosty cukrovky riiznych pokusnych variant techno-
logie jejiho péstovani (hnojeni dusikem, riizné odrady).

U vybranych rostlin cukrovky odridy Hilma a Edda byl hodnocen obsah chloro-
fylu v relativnich chlorofylovych jednotkach. Listy byly méfeny v potadi odpovida-
jicim jejich vyvoji (od nejstar§ich po listy v srdécku). U takto ptipravenych listl byly
nejprve stanoveny chlorofylové jednotky po obvodu listu (A — cely list), pak byl
odfiznut obvod (B — vnitini Cdsti listd), a daldi stanoveni sledovalo vliv cévnich
svazkti (C — m&feni i s cévnimi svazky). Udaje zjist&né pro jednotlivé odridy a mista
méfeni byly statisticky vyhodnoceny (tab. 1 a% III, obr. 1 aZ 3). Ze statistického
vyhodnoceni vysledkd vyplyva, e pro méfeni u zapojenych porostil cukrovky Ize
vyuzit pln& vytvofené a zdravé listy (tab. II a I1I). Nejmladsi listy, stejn& jako staré,
odumirajici listy, maji hodnoty niZsi. U mladych rostlin je tfeba vZdy uvadét rastovou
fazi (Pulkrdabek, 1989) & potadi listu. VIiv sledovaného umisténi chlorofylmetru
na list je statisticky vyznamny jen na hladiné vyznamnosti o 0,05.

Na provoznich plochach cukrovky byly vybrany asti porostu, které byly ve tvaru
a velikosti listd pravidelné a na pohled vyrovnané, ale odliSovaly se od okolni ¢asti
porostu barvou, poskozenim, odriidou atd. Takto vybrané typl porosti by mohly mit
vliv na vyb&r vhodnych list pro méfeni. V dal§i sérii méfeni relativnich chlorofylo-
vych jednotek chlorofylmetrem byly proto hodnocené listy rozdéleny do &tyt skupin
(snadno stanovitelné skupiny pfi b&ném polnim provoznim méfeni) na listy malé
(srdécko listové ruZice, mlady rychle rostouci list saldtové zelené barvy s vyraznym
leskem), stiedni (rozvinuty, ale jeSté dortstajici list s intenzivn&jsim zelenym zabar-
venim a leskem), velké plné vyvinuté listy — vnitini (velikosti odpovidajici ristové
fazi rostliny, list s ukongenym ristem, temné zeleného zabarveni s viditelnym les-
kem) a velké pIn& vyvinuté — vn&jsi (list se tedozelenym zabarvenim, za¢ind ztracet
lesk) u riiznych odrid a ¢asti porostu cukrovky. Listy ztracejici zelenou barvu, zpra-
vidla z okraje listové riiZice, nebyly méfeny. Souhrnné tdaje jsou uvedeny v tab. IV.
Ze zjisténych vysledki a statistickych vyhodnoceni (tab. IV aZ VI) je patrna relativné
mala diference mezi skupinami listd pln& vyvinutych. Z uvedeného vyplyva, Ze jako
nejvhodngjsi pro polni méfeni chlorofylmetrem v porostu cukrovky je tieba vybirat
listy pIng vyvinuté, temné zeleného zabarveni s viditelnym leskem (barevné vyrov-
nané — odpovidajicim pfevazujicimu zabarveni porostu) a vyvarovat se méfeni listd
ze stiedu (srdécka) a na okraji listové riiZice, stejné tak jako listd poSkozenych nebo
jiz zloutnoucich a zasychajicich, které by vyrazng ovlivnily primér naméfenych
hodnot.

V prvnim roce sledovéni byly chlorofylmetrem zjidténé diference v obsahu chlo-
rofylu v listech cukrovky potvrzeny extrakéni metodou a odvozeny hodnoty korelani
a regresni analyzy (y = 100,81x + 108,97; x = (y — 108,97) : 100,81; R* = 0,7842
a R = 0.8856, viz obr. 4). Sledovana méfeni potvrdila vhodnost pouZiti chlorofylmet-
ru pro sledovani zmén obsahu chlorofylu v listech cukrovky.

V pribéhu dalsiho sledovéni byl chlorofylmetr vyuZit jako dopln€k ke stanoveni
obsahu chlorofylu v pokusech sledujicich vliv odriidy a bioganiku na mnoZstvi a ja-
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kost sklizenych bulev cukrovky. Od zacatku kvétna do sklizné byl zpravidla ve
&trnactidennich intervalech hodnocen obsah chlorofylu v listech jednotlivych odriid
nebo hnojené a nehnojené cukrovky pomoci chlorofylmetru. Zjisténé tdaje jsou pa-
trné z obr. 5 aZz 7. Série méfeni u jednotlivych odrid ¢i vybranych variant hnojeni
bioganikem v letech 1995 az 1997 prokazala diference v obsahu chlorofylu v listech
2 vhodnost pouZiti chlorofylmetru k jejich hodnoceni. Hodnoceni prokazala reakci
rostlin cukrovky zménou obsahu chlorofylu méfeného v relativnich chlorofylovych
jednotkéch. Rozdily v obsahu chlorofylu byly zjiStény pfedev§im u hnojeni (obr. 5)
a sledovanych odrid v zdvislosti na jejich genetickém zédkladu (obr. 6).

fepa cukrovd; hnojeni dusikem; chlorofyl; rist cukrovky; chlorofylmetr
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