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ABSTRACT

In relation to determination of leaf area through linear measurements of leaf blade and mathematical coefficients in
Burley tobacco individual values of correction coefficients have been determined by variety and in dependence of the
leaf position.
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PE3IOME

BwB BPB3Ka C OIPCACISIHETO HA IUIOLITA HA JIMCTAaTa Ype3 JIMHCHHHTE napaMeTpu Ha JIMCTHATA IICTYpa U MAaTEMATUYCCKU
KOCq)I/H_II/IeHTI/I IIpU TIOTIOH THUIL B’bpﬂeﬁ, Ca U3YUCJIICHU NTHANBUAYAJIHUTC CTOMHOCTH Ha KOpUIrupamuTre KOCq)I/H_II/ICHTI/I
KaKTO I10 COPTOBE, TaKa U B 3aBUCUMOCT OT BEPTHKAJIIHOTO ITOJIOKCHUEC HaA JIMCTATa CIIpAMO CTBHOIIOTO.

KNKOYOBWU OYMMU: TioTIOH, NUCTHA NMNoL, MaTeMaTUYeCKu KoedpuLmeHT
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NnoAPOBHO PE3IOME

[lo3HaBaHeTO W TPOCIEASABAHETO HA MPOIECUTE Ha
HapacTBaHEe Ha JIMCTHATa Maca TNpH TIOTIOHA IMIpe3
BETETAIMOHHIS TTEPHO] 1aBa BE3MOXKHOCT 3a MPHJIaraHe
Ha audepeHIupaHa arpoTeXHWKa B 3aBUCHMOCT OT
KOHKPETHHTE YCIOBHS Ha oTmiexgane. OcBeH 3a
MpaKTUKaTa, OMpPEACNSHETO Ha JHMCTHAaTa IUION] Ha
pacTeHusiTa MMa 3HauYeHHE W BbB (yHJaMEHTalleH
aCTIeKT, TIIO3BOJISIBAMKH MO-ITBIHOTO H3ydYaBaHE Ha
(hoTocHHTETHYHATA MPOAYKTHBHOCT Ha pacTeHHsATA [§].
BbB Bpb3Ka C U3IBJIHEHHETO HAa IIOCTABEHATa Il
- ompeiensiHe CTOMHOCTUTE Ha  KOPEKIHOHHUTE
KoeuIMeHTn Tpu TIOTIOH TUN bbpreii, Geme 3anoxken
MOJICKH OMUT ¢ Tpu copTa TIoTIoH (bwpreit 1000, bypreit
1317 n bwpneit 21), KOUTO NMpe3 MOCIEAHUTE TOAMHH
3aemar Haxa 90% oT TuIomMTe, MpeHa3HAYeHH 32 TIOTIOH
OT TO3M THUIN. 3a H3YHCISIBAHE HAa MAaTEMaTHYECKUTE
KoeduImeHTn 0s1xa OmpeneNneHy JHHEHHUTE TapaMeTpH
- IbDKMHA TO TeHTpamHus HepB (1) m MakcumamHa
muprHa (M) Ha JIMCTHATa MEeTypa OT JOJIEH, CPEAeH U
ropeH nosic (cboTBeTHO 7, 14 1 21 nmcr). 3a onpenensHe
JIEHCTBUTENIHATA TUTONT Ha JiucTaTa (A) Oerie U3Mmoa3BaH
enekrpoHeH 1udpos mwiomomep (NEO-2, TV, Codust).
W3uncnennTe KOpeKIMOHHU KOS(DUIIMEHTH 32 OTIPE IeIIsTHE
Ha JINCTHATa MOBBPXHOCT ca MpeacTaBeHu B Tabmuma 1.
Hauuiie ca chIIecTBeHH pa3jinuusi MKy COPTOBETE 110
OTHoIIeHHE Ha To3u noka3aten. CoptoBete bopneii 1000
u bbprneit 21 nokassar 1mo-ciabo BapupaHe 1o MOSICH, B
pe3yaTar Ha KOeTo N34YUCICHUTE 3a TIX KOe(QUIIMEHTH 32
OIpe/IeNIsIHE Ha JIMCTHATA MIOBBPXHOCT ca CTAOWIIHU U Ce
OoTINYaBaT OT Te3u Ha copT bovpneit 1317. [Tocnenuust
€ 3HAYMTEITHO MO-XETEPOTeHEH 110 OTHOILICHHE Ha TO3M
NoKazares, Karo H3YUCICHUTE CTOMHOCTH MO IMOSICH
Bapupaxa ot 0,64 mo 0,68. [lomydeHure OT Hac JaHHU
3a copt bopreii 1317 nokas3sar omnpezeneHa crenuduka
10 OTHOLIEHHE (opMmara Ha JIUCTaTa B 3aBUCHMOCT OT
BEPTHKAIHOTO UM pa3MoiokKeHHe 1o cTbonoTo (Purypa
1).

B mpoBeneHnsi eKCIEpUMEHT Ce€ YCTaHOBH, Y€ TIIpH
coproBere bwpneit 1000 u bbpraeit 21 mosunmsita Ha
JUcTara CHpsIMO CTHOJOTO HE OKa3Ba CHJIHO BIIUSIHUE
BbpPXY BEJIMYMHATa Ha KOPEKLHMOHHHUTE KOE(UIIMEHTH,
OTIpe/IesIeHH 3a pa3InyHuTe nosick. ETo 3a1o 3a Te3u aBa
copra BbB (popmysara:

A=klm

Morar Jia ce H3IO0J3BaT YCPEAHEHHW CTOMHOCTH Ha k
cvotBeTHO 0,71 3a copt bovpneir 1000 u 0,69 3a copr
Bypreii 21.

3a copr bbpmeir 1317 npeuu3HoTO H3UMCISIBAHE HA
JUCTHATA IUIONI € HEoOXOAMMO Ja CE M3BBpIIBA C
TIOMOIIITA Ha M3YMCICHUTE WHIUBH/YATHH KOC(PUIIUCHTH

3a BCEKHM Mosic Ha pacteHuero — noiuex (0,64), cpenen
(0,66) u ropen (0,68).

INTRODUCTION

Tobacco is a crop that forms its valuable produce
exclusively as leaf material. What is important in this
case is that not simply the yields should be maximized,
but rather a well-balanced growth should be achieved
that leads to forming a raw product of high quality.
Understanding and following the processes of leaf
mass increase during the vegetation period allows for
the application of differential cultivation practices as
determined by the particular growing conditions. Except
for the practical aspects determination of the leaf area of
the plants is important in some basic ones as well, where
deeper understanding of the photosynthetic productivity
of plants can be achieved [8].
Determination of the leaf area can be done by different
methods, which can be divided in two groups — destructive
and non-destructive ones. The use of the second group
gives the possibility to follow the same plants through
the vegetation period, which is of particular importance
in evaluating breeding material or when the plot size is
very small [8]. The use of non-destructive methods is
of particular importance when the growth dynamics is
studies [5].
In the determination of the area of a single leaf the
following formula is routinely used:
(1) A=k.L.m,
where (1) — leaf length, measured on the central nerve,

(m) — maximum leaf width,

(k) — correction coefficient.
Lazarov [2] notes that the correction coefficients may
vary in different varieties of the same species, which
determines the need for studying them in more detail.
Persaud et al. [4] discuss the need for further detailing
these coefficients to reflect the differences in leaf shape
along the plant height.
There is a limited number of publications on correction
coefficient determination in tobacco. According to
Torrecilla et al. [7] in Burley KU-17 this coefficient is
0.7010, and according to Suggs et al. [6] in Virginia
tobaccos these coefficients vary between 0.62 and 0.70.
When determination of the coefficients was performed
for the leaves along the stem in variety N.C. 2326 Maw
and Mullinix [3] have estimated them to be between 0.50
and 0.59.
The aim of the present study was to determine the values
of'the correction coefficients in Burley tobacco as affected
by genotype and leaf position on the stalk.
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MATERIALS AND METHODS

For determination of the correlation coefficient in Burley
tobacco a field experiment was set-up in 2003 using the
split-plot design with four replications. Three varieties
were used (Burley 1000, Burley 1317 and Burley 21) that
during the last years cover 90% of the area under Burley
tobacco. The linear parameters that were measured were
length of the central nerve (1) and maximum leaf width
(m) of the leaves from lower, middle and upper zones (7,
14 and 21 leaf respectively). Determination of the actual
leaf area (A) was done by electronic leaf area meter
(NEO-2, TU, Sofia, Bulgaria). Ten plants were measured
in each replication and the obtained values averaged
by zones for each variety, by variety for each zone, by
zone for all three varieties, and by variety for all three
zones. The calculated means were grouped by multiple
range test according to Dunnett [1] and with the use of
statistical package SPSS for Windows.

RESULTS AND DISCUSSION

The calculated correlation coefficients for determination
ofleafareaare presented in Table 1. Significant differences
were found between the varieties for these coefficients.
Varieties Burley 1000 and Burley 21 have lower
coefficient variability by zone, resulting in more even
coefficients along the stem. Burley 1317 is significantly
more heterogenecous for the calculated values and its
coefficients varied between 0.64 and 0.68. No significant
differences were observed for the coefficients averaged
for the three varieties by zones. A close inspection of the
Table 1 shows that such averaged coefficients should
not be used as universal ones for Burley tobaccos. The
gradual increase in the calculated values of the correction
coefficient for the Burley 1317 variety from bottom to
the top zone results in their narrowing to a more uniform
for this type of tobacco one. A confirmation to that can
be found in the calculated regression equations (Figure
1). However the observed significant differences in
the coefficients calculated by zones require that the
peculiarities of each variety be taken into account when
precise determination of leaf area is needed. This is of
particular importance in the Burley 1317 variety, where
the calculated coefficients by zones vary significantly
between the lower and the middle leaf position. Although
displayed as non-significant (due to the small size of the
sample and the variability of the trait under investigation)
the difference between the calculated coefficients for the
middle and upper leaf position in this variety may proof
significant if the sample size could be increased. This is
indicated by the equivalence of the difference between
the means for the lower and middle and for the middle
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and upper leaf zones respectively.

As related to the means for the coefficients by variety
the analysis of the data in Table 1 reveals that the high
variation in Burley 1317 obscures the significance of
the differences with Burley 21. Nonetheless the ranking
of Burley 21 in a separate from Burley 1000 group and
the separation of Burley 1317 by yet another level from
Burley 1000 (and in spite of the ranking of the two
varieties — Burley 21 and 1317 in the same group c) allow
us to insist that the determination and use of individual
correction coefficients for each variety is essential. If
these coefficients would have been considered without
discrimination for the differences in variety behavior,
an incorrect conclusion would have been made that one
universal correction coefficient is applicable to Burley
tobaccos. An example of the effect of such improper use
would be to take the available in the literature correction
coefficient (for example the one determined by Torrecilla
et al.[7]) and use it for determining the leaf area of the
lower zone in Burley 1317. The difference between the
proposed in the reference correction coefficient (0.70)
and the determined in the present study one (0.64) would
lead to erroneous leaf area determination by almost 10%.
Such a deviation from the correct value is too large to
be ignored in conducting research on the photosynthetic
productivity of plants or other subjects of basic and
applied interest.

The data obtained through this study is in good correlation
with the conclusion made by Lazarov [2] on the presence
of significant differences in the calculated coefficients
within varieties of the same species. The same author has
postulated that the leaf shape of the variety is maintained
through the vegetation period, which we observed as well
for the varieties Burley 1000 and Burley 21. On the other
hand the data on Burley 1317 demonstrate a peculiar leaf
shape formation pattern alongside the stalk, suggesting
therefore differences in leaf shape formation during the
vegetation (Figure 1). This finding urges the determination
of correction coefficients for leaf area estimation for each

new variety and breeding lines of Burley tobacco.

CONCLUSIONS

1. The calculated correction coefficients by zones
and varieties for three Burley tobaccos are significantly
different. The highest coefficient was obtained for Burley
1000 and the lowest — for Burley 1317.

2. Due to the significant differences in variety
behavior, individual correction coefficients should be
used for each variety.

3. In Burley 1000 and Burley 21 leaf position
on the stalk did not affect the value of the correction
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Table 1. Coefficients for calculating leaf area of Burley tobacco by leaf position and variety.
Ta6nuna 1. KoeduitnenTtu 3a onpeiensHe Ha TUCTHATA TOBBPXHOCT IT0 TOSICH U COPTOBE Ha TIOTIOH TUT bhpIieil.

Variety Lower zone  Middle zone  Upper zone Average
Burley 1000 0,711 0,70*" 0,71%! 0,71
Burley 1317 0,64%" 0,662 0,682 0,66°
Burley 21 0,69™" 0,68 0,69™" 0,69
Average 0,68' 0,68 0,69

* - multiple ranking according to Dunnet (1965). Letters denote ranking of the varieties by
different zones and by the average from each zone; numbers denote ranking of the zones inside

each variety and as average from all varieties.

Figure 1. Coefficients for calculating leaf area by leaf position and variety and
regressions by leaf position
®durypa 1. KoedomumeHTn 3a onpefensive Ha NMCTHaTa NOBBHPXHOCT MO COPTOBE U
NosICK U perpecuu nNo Nosicu

YB1317 = 0.02x + 0.62

YB1000 = 0.7067

YB21 = -3E-16x + 0.6867

0.72

0.7

0.68

0.66

0.64

0.62

0.6
Lower zone

coefficient. Therefore for these two varieties the value of
k in the formula : A=k.I.m

should be 0.71 for Burley 1000 and 0.69 for Burley 21.
4. In Burley 1317 the exact calculation of the
leaf area should be done with different coefficients for
different plant zones — 0.64 for the lower zone, 0.66 for
the middle one and 0.68 for the upper zone.
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