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ABSTRACT

Six parental genotypes (P-23, MB-3, SM-1, YV 125/3, FL-5 and O-87) and their 15 diallel hybrids in F1 and F2
generations were investigated for two characters, stalk height without inflorescence and leaf number per stalk.
Field trials were set up in Tobacco Institute-Prilep in 2008 and 2009 in a randomized block design with four
replications. Standard agrotechnics was applied in tobacco growing.

The aim of investigations was to estimate the variability of characters using the basic statistical parameters
standard deviation and degree of variability.

Parents and F1 generation showed a very low variability, which indicates a high level of uniformity. In F2
progeny high variability was estimated, indicating the existence of differences among individuals and higher
possibility of choice for the breeders. The highest variability in F2 for these two characters in both investigating
years was estimated in the hybrids P-23 x O-87 and P-23 x FL-5.
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HNCTPAXKYBAIbA 3A BAPUJABUJIHOCTA HA KBAHTUTATUBHUTE
CBOJCTBA KAJ TYTYHCKU COPTU U HUBHUTE F1 U F2 KPCTOCKHA

[Ipoy4ayBanu ce miect poauresicku renotunosu Tyryn (I1-23, MB-3, SM-1, JV 125/3, FL-5 u O-87) u
HuBHHTE 15 nujanenan xubpuan Bo F1 u F2 reHepanuurte 3a cBojcTBaTa: BUCHHA Ha CTPAKOT 0Oe3 COIBETHE U
Opoj Ha ymcToBH 1o cTpak. Onmrot Geme mocraBeH Bo TekoT Ha 2008 u 2009 roguHa Ha OMHUTHOTO IOJIE MPH
Hayunwor wuHctutyr 3a TyryH-IIpuien, mo ciy4yaeH OJOK-CHCTEM BO 4YeTHPU IOBTOpYyBama. llpu
OJIIJIElyBabETO Ha TYTYHOT C€ KOpUCTea CTaHIapJHU arpOTEXHHYKU MEPKH.

IlenTa Ha wWcTpaxkyBamara Oelle Ja HampaBUMe IMPOIEHKA HAa BapvjaOMIIHOCTa HA CBOjCTBAaTa CO TIOMOII Ha
OCHOBHHUTE CTAaTUCTUYKH TTapaMeTpH: CTaHAapAHAa JeBHjallija U CTETIeH Ha BapUjaOMIIHOCT.

Pomutenute 1 motomctBoTO Ha F1 renepanujara mokakaa MHOTY HUCKa BapHjaOMITHOCT, IITO 3HAYH JIeKa
ce OJIMKYBaaT CO BUCOK CTeleH Ha yHupopmHocT. Kaj moromcTBoTo Ha F2 renepanujara e npecMeraHa BUCOKa
BapujabMIIHOCT, IITO YKa)KyBa Ha IOCTOEHE Ha Pa3iUYHU WHAWBUIYH W MOXHOCT 3a M300p cnpema >xenbara
HaceJIeKI[MoHepoT. HajBrucoka BapujaOMIHOCT 3a JBETE CBOjCTBAa BO JIBETE€ TOJMHM Ha HCTpaxKyBame Kaj F2
reHepanujaTa nokaxaa kpcrockure: I1-23 x O-87 u I1-23 x FL-5.

Knyunn 360opoBu:TyTyHn (Nicotiana tanacumL.), nacnegHocT, BapujaOHIHOCT, CTaHAapiHAa AeBWjauuja (o),
creneH Ha BapujabumHocT (V).
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INTRODUCTION

Quantitative characters, just as all
other characters of the living organisms,
are inheritable and changeable to a certain
limit. Changeability of the characters is
called variability. Carriers of the characters
are the genomes and the reason for their
variability are changes of the environment.
The breeding activity is based on previous
measurements ~ of  characters  and
determination of the mean values and
variability.

The aim of the two-year
investigations was to study the inheritance
of stalk height and leaf number per stalk in
six parental genotypes and their diallel
progeny in F1 and F2 generations and to
estimate the variability using the basic
statistical parameters - standard deviation

(o) and variability coefficient (V)

MATERIAL AND METHODS

Investigations included six tobacco
genotypes - four oriental (Prilep P-23,
Basma MB-3, Samsun SM-1, Yaka YV
125/3) and two semi-oriental (Floria FL-5,
Otlia O-87).

15 diallel crosses for F1 were
made, from which seed material for F2
generation was obtained. The trial was
carried out in 2008 and 2009 in the field of
Tobacco Institute-Prilep in a randomized
block design with four replications. During
the vegetation period, adequate cultural
practices were applied on tobacco.

During tobacco vegetation in field (May -
September) in 2008, mean monthly
temperature was 19.91°C, number of rainy
days was 39 and total precipitation
amount was 235.44 mm. In the same
period in 2009, mean monthly temperature
was 19.89°C, number of rainy days 42 and
total precipitation amount 240.6 mm.

Subject of the investigations were
the characters stalk height without
inflorescence and leaf number per stalk.

Determination of the mode of
inheritance was based on test-significance
of the mean values in F1 progeny
compared to the parental average
(Borojevic, 1981).

Standard deviation (o) is an
indicator of the variability of quantitative
characters. It indicates the mean square
deviation from the arithmetic mean and is
a result obtained from the square root of
the variance. It is calculated by the
following formula:

G:EZ( G:l:\/>
n

If the representative sample
consists of lower number of individuals,
the following formula is used:

o=+ E(X-X)
n-1

Standard deviation is expressed
with the same measurement with which the
investigated character is measured.

The degree of variability of characters is
calculated from the standard deviation by
the following formula:

V (%) = G'}OO

The above formulas for calculation
of standard deviation and variability
coefficient were used by Najceska (2002).
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RESULTS AND DISCUSSION

The two-year biometric
investigations of parental genotypes for the
characters stalk height without
inflorescence and leaf number per stalk
showed low standard deviation and low
degree of variability, which is an
indication of stability and uniformity as a

result of their homozygotness. In both
years of investigation, the lowest values
for stalk height were recorded in YV
125/3, while for leaf number per stalk in
SM-1 followed by O-87 in 2008 and O-87
followed by SM-1 in 2009 (Table 1).

Table 1. Mean value and variability of the characters stalk height and leaf number

2008

2009

Stalk height

(cm)

Leaf number per stalk

Stalk height

Leaf number per stalk
(cm)

Parentales

x|
-+
w
> |
a

X+tsx ©
° (%)

Y
(%)

Y Y
(%) (%)

x|
-+
w
x|
a

X +sX c

78+0,2 332 425 50+0,1 210

4,19

79+0,2 348 440 51+0,1 215 4,22

88+03 400 454 32+01 173

5,41

89+0,3 434 488 32+0,1 182 569

91+0,2 436 479 30%x01 1,02

3,40

90+03 421 468 30X+01 128 427

120+0,3 3,16 2,63 42+0,1 1,58

3,76

122+0,3 327 2,68 44401 190 4,32

125+0,1 447 358 31+0,1 148

4,78

126+0,2 430 341 31401 154 497

P6 138%+0,2 400 29 33+0,1 123

3,73

140+0,2 3,95 282 32+01 125 391

Legend:

X - Mean value

sx - Error of mean value (+)
G - Standard deviation

V - Coefficient of variability (%).
P1 - Prilep P-23

In F1 progeny obtained from
homozygous parents, variability
parameters of stalk height without
inflorescence are very low. The most
frequent way of inheritance of this
character in both investigating years was
partial dominance. Occurence of positive
heterosis was observed in hybrids MB-3 x
FL-5, YV 125/3 x FL-5 and FL-5 x O-87.

In F2 progenies segregation of
characters appears, as a result of which
there are differences among the
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P2 - Basma MB-3
P3 - Samsun SM-1
P4 - Yaka YV 125/3
P5 - FloriaFL -5
P6 - Otlia O-87

individuals. Therefore, their standard
deviation and degree of variability are
higher as compared with F1. For breeders,
higher variability also means higher
possibility of choice. The highest
variability for this character was observed
in the hybrid P-23 x O-87. In F2 progeny,
inheritance of this character was most
frequently intermediate or partially
dominant, which indicates its secure and
fast stabilization in further selection
(Tables 2 and 3).
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Table 2. Mode of inheritance and variability of the character stalk height in F1 and
F2 progenies in 2008

F1 F2
Hybrids 1 ox } v o ) v
(cm) (%) (cm) (%)
1. P-1x P2 88,00+ 1,02 +d 458 521 84,97+ 1,14 pd 5,12 6,03
2.P-1xP3 85,001 0,87 i 387 456 85,55+ 1,69 i 7,57 8,85
3. P-1x P4 81,00+091 - 406 5,01 90,66+ 1,55 pd 6,92 7,63
4.P-1xP5 93,50+ 1,12 pd 502 5,37 98,83+ 3,48 i 1557 15,76
5.P-1xP6 85,50+ 0,78 pd 3,50 4,09 96,45+ 4,39 pd 19,62 20,34
6.P-2x P3 90,254+ 0,90 pd 4,02 446 89,35+ 1,17 i 5,26 5,88
7.P-2x P4 106,50+ 0,94 i 421 3,96 105,05+ 3,00 i 1344 12,79
8.P-2x P5 138,25+ 0,89 +h 39 2,86 122,82+ 1,86 +d 8,30 6,76
9.P-2xP6 122,25+0,90 pd 4,02 329 117,114+3,50 i 15,67 13,38
10. P-3 x P4 100,00£0,87 pd 387 3,87 103,64+ 2,69 i 12,05 11,63
11.P-3x P5 123,75+ 0,48 +d 216 1,75 117,23+3,11 pd 1391 11,87
12.P-3x P6 105,25+0,90 pd 4,02 382 111,29+ 3,06 i 13,68 12,29
13. P-4 X P5 130,75+ 0,81 +h 363 278 128,35+ 1,38 +h 6,19 4,82
14. P-4 X P6 125,50+ 0,78 pd 350 2,79 127,41+ 157 i 7,01 5,50
15. P-5 x P6 139,99+£0,91 +h 406 2,90 135,78+ 1,81 pd 8,11 5,97
Table 3. Mode of inheritance and variability of the character stalk height in F1 and
F2 progenies in 2009
F1 F2
Hybrids ; N si v ; N si ) v
(cm) (%) (cm) (%)

1.P-1x P2 89,14+ 1,03 +d 442 496 85,82+ 1,17 pd 6,95 8,10
2.P-1xP3 8527+0,82 i 383 4,49 85,77+ 1,57 i 7,84 9,14
3.P-1x P4 81,68+£094 -d 426 522 92,43+ 1,59 pd 7,46 8,07
4.P-1xP5 94,36+ 1,10 pd 500 5,30 97,99+3,56 i 17,15 17,50
5.P-1xP6 87,024+ 0,75 pd 397 4,56 98,25+ 4,47 pd 19,94 20,30
6.P-2x P3 89,72+£0,92 pd 4,18 4,66 89,87+1,22 pd 5,91 6,58
7.P-2x P4 107,33+0,91 i 425 3,96 107,14+ 3,05 i 14,62 13,65
8.P-2x P5 139,45+ 0,83 +h 485 3,48 123,51+ 1,93 +d 8,59 6,95
9.P-2xP6 123,51+0,90 pd 419 3,39 118,35+ 3,41 i 1587 13,41
10. P-3 x P4 99,97+0,85 pd 393 393 104,52+2,72 i 12,73 12,18
11. P-3x P5 123,92+0,45 +d 245 1,98 116,73+3,28 pd 14,36 12,30
12.P-3x P6 106,08+ 0,94 pd 419 3,95 112,05+ 3,15 i 1452 12,96
13. P-4 x P5 133,48+ 0,87 +h 384 288 126,08+ 1,68 +d 6,99 5,54
14. P-4 x P6 126,21+0,75 pd 348 276 127,57t 1,59 pd 7,28 5,71
15. P-5 x P6 142,55+0,90 +h 322 2,26 136,86+ 1,88 pd 8,03 6,87
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Low variability of the character
leaf number per stalk in F1 progeny was

observed during the two-year
investigations. Modes of inheritance
differred, but the most frequently
represented was partial dominance.

Positive heterozis was observed in MB-3 x
SM-1 and negative heterosis in P-23 X
MB-3, MB-3 x 0-87 and SM-1 x O-87. As
a result of previously presented reasons,
the progeny of this generation is uniform.

Variability —parameters in F2
generation were higher, which indicaes
inequality of individuals in relation to this
character. Higher variability also denotes
higher possibilities for selection. In both
years of investigation, the highest values
were achieved in the hybrids P-23 x SM-1,

P-23 x YV 125/3, P-23 x FL-5 and P-23 x
0-87. The most represented inheritance is
partial dominance, followed by the
intermediate mode (Tables 4 and 5).

Data presented in the tables show
that mean values of the investigated
characters with their statistical errors in
2008 are approximately the same with
those of 2009. Variability parameters are
almost identical in both investigating
years. Meteorological reports also reveal
that 2008 and 2009 were very similar in
relation to their mean  monthly
temperatures and precipitation amounts
from May to September. This points out to
precise estimations and good performance
of the trial.

Table 4. Mode of inheritance and variability of the character leaf number per stalk in F1 and F2
progenies in 2008

F1 F2
Flybrids X £ sx Y X £ sx v
(cm) (%) (cm) (%)
1. P-1xP2 2760019 -h 086 3,12 3325+0,79 -d 353 10,63
2.P-1xP3 3350+029 pd 128 383 37541123 | 550 14,65
3.P-1xP4 4175+034 -d 151 362 4387+ 1,40 pd 627 14,29
4 P-1xP5 36,70+ 0,22 pd 1,00 2,74 39,62+ 1,24 | 555 14,02
5. P-1xP6 36,95+ 022 pd 097 2,63 4011+ 121 | 543 13,54
6.P2xP3 32301026 +h 119 368 30,40+ 0,40 pd 179 590
7.P2x P4 32,70+£0,28 -d 127 388 34794040 pd 180 519
8.P2xP5 31,10+ 031 -d 141 454 30,96+ 0,36 -d 163 526
9.P2xP6 2950%0,33 -h 150 508 31,93+037 -d 165 517
10. P-3x P4 3485+ 021 | 096 2,76 35174060 | 267 759
11. P-3xP5 30,20+ 0,36 pd 163 540 30,18+0,80 pd 359 11,89
12.P-3x P6 2945+ 0,30 -h 132 449 3121+095 | 425 1361
13. P-4 X P5 33,15+ 026 pd 115 348 3400094 pd 422 1241
14. P-4 X P6 35,05+ 0,23 pd 1,02 292 36,78+ 0,89 i 39 10,78
15. P-5 x P6 3155022 pd 097 3,08 31,30+ 055 pd 245 783
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Table 5. Mode of inheritance and variability of the character leaf number per stalk in F1 and F2

progenies in 2009

F1 F2
Hybrids T ox } v o ) v
(cm) (%) (cm) (%)
1.P-1xP2 2854+021 -h 095 333 3335+1,09 -d 393 11,78
2.P-1xP3 34,36+0,31 pd 128 3,72 38,87+1,13 i 542 13,94
3.P-1x P4 43,58+ 0,35 -d 144 3,30 44,91+ 154 pd 6,76 15,05
4.P-1xP5 37,75+0,38 pd 127 3,36 40,89+ 1,15 i 6,04 14,77
5.P-1xP6 37,15+0,33 pd 1,07 288 40,25+ 1,37 i 592 14,71
6. P-2 x P3 34,84+0,18 +h 126 3,62 31,24+ 058 i 2,08 6,66
7.P-2 x P4 31,98+0,19 -d 135 4,22 35,57+ 0,67 pd 2,14 6,02
8.P-2xP5 31,49+ 0,27 i 1,54 489 31,86+0,35 pd 2,18 6,84
9.P-2xP6 30,05+0,29 -h 168 559 31,32+ 045 -h 1,99 6,35
10. P-3 x P4 35,65+ 021 i 1,09 3,06 34,97+0,86 pd 2,85 8,15
11.P-3xP5 31,01+0,36 -d 154 4,97 29,87+£092 -d 395 13,22
12.P-3x P6 28,93+0,30 -h 142 491 31,32+1,00 pd 406 12,96
13. P-4 x P5 33,58+0,25 pd 1,27 3,78 35,84+ 0,82 pd 458 12,78
14.P-4 x P6 35,62+ 0,25 pd 1,19 334 36,24 0,79 pd 381 10,51
15.P-5 x P6 31,42+£020 i 1,08 344 31,83+0,78 pd 2,62 8,23

CONCLUSIONS

Based on the results of investigation, the
following statements can be drawn:

Inheritance of the characters stalk
height without inflorescence and leaf
number per stalk in six parental
genotypes with their 15 F1 and 15
F2 hybrids is performed in different
ways, but partial dominance and
intermediate  mode are dominating.
Positive heterosis in F1 progeny for
stalk height appears in MB-3 x FL-5,
YV 125/3 x FL-5 and FL-5 x O-87,
and for leaf number per stalk in MB-
3 x SM-1. Negative heterotic effect
appears only for leaf number per
stalk in P-23 x MB-3, MB-3 x O-87
and SM-1 x O-87.

Parental genotypes have a low
standard deviation and variability of

the investigated characters, which
indicates high genetic homogeneity.

Low variability of the characters in
F1  progeny indicates  high
uniformity.

Standard deviation and degree of
variance for F2 progeny are
significantly higher as compared
with F1, which denotes that this
generation offers a possibility for
selection  of individuals and
improving the characters in further
selection  work.  The  highest
variability for the two characters in
F2 generation in both investigating
years was estimated in the hybrids :
P-23 x O-87 and P-23 x FL-5.
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