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EVOLUTION OF THE MODIFICATION AND STABILITY OF THE HEIGHT OF
PLANTS WITH LINES AND VARIETIES OF THE ORIGIN CRUMOVGRAD

K. Petrova
Regional Centre of Applied Scientific Service - Kardzhali

I N T R O D U C T I O N

The genes determining the quantitative
characteristics/traits of  tobacco interact with the
environment, as a result of which these traits
change their values. A description of the general
overall varying of genotypes in environments is
given by the variance analysis (3). The regres-
sion analysis allows for the gene effects to be

differentiated, including those which reflect the
interaction between genotype and environment
(2, 4, 5). In both these methods, the regression
quotient characterizes the variability of the sepa-
rate genotypes, while the mean-square deviation
from the regression reflects the amplitude of the
modification or stability.

MAIN PART

The research work and the trials were
conducted over a three-year period - 1996 - 1998
in Tobacco experimental field of the town of
Kardzhali, onto alluvial-delluvial soil, which is
loamy and sandy in composition, sandy being the
predominant fraction. The research and obser-
vation included the cultivars Krumovgrad 988
and Krumovgrad 90, and the lines 53/96, 69/95,
90/95, 123/95 and 313. The experiment was set
up using the block method infour replications,
on plots of 12,5 sq.m. in size, with a density of
the plants of 45/12 cm. Data from 50 plants from
each variant was gathered and the quantitative
trait of 'plant height' examined.

The values of the additive parameters (di)
show that the range of the cultivars and lines
under experimentation includes genotypes in
which the trait 'plant height' varies within wide
limits, and thus enables the analysis of the sepa-
rate parameters in the genotype-environment in-
teraction (Table 1). Cultivar Krumovgrad 90 and
line 313 are with values for 'plant height' higher
than the average in ther experiment, while line
90/95 and cultivar Krumovgrad 988 are with
lower values. The regression factors have a

E X P E R I M E N T

higher positive value in line 53/95 and
Krumovgrad 90, while lines 69/95, 90/95 and 313
are characterized by a smaller instability. The
variability of the height of plants is the lowest in
line 123/95 and cultivar Krumovgrad 988.

A difference is observed regarding the
amplitude of varying in environments, with the
exception of line 69/96. Higher proved values
are detected for line 123/95 and cultivar
Krumovgrad 90, i.e. those genotypes are the most
unstable regarding of the trait under research. The

The effects of the interaction between
genotype and environment have been calculated
by means of the methods of the variance and re-
gression analyses (2, 3, 4, 5). The phenotype
manifestation of the trait in genotypes and envi-
ronments is determined by the formula P = m +
di + ei + gd (2,5). The reliability of the regres-
sion factor (bi) is evaluated by means of the cri-
terion of Student (t), using the standard error of
the regression factor. The significance of the
mean-square deviation from the regression is de-
termined by the Fon reliability/validity criterion.
The following equation is used to construct the
regression lines:             +b
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K. Petrova: Ocenka na modifikacijata i stabilnosta na visinata na rastenijata kaj nekoi linii i sorti so
poteklo od Krumovgrad

values of the mean-square deviation from the re-
gression incultivar Krumovgrad 988 and lines 53/
95, 90/95 and 313, are approximately the same
and valid, in other words, they show a moderate
degree of stability.

The graphics of the regression lines (Fid.
1) visualizes the differences in the height of plants
of each cultivar and line from the average for the
experiment. It confirms the data given in Table
1. The greatest inclination towards the abscissa
demonstrate the regression lines of line 53/95 and

cultivar Krumovgrad 90, which are charactrized
by a higher variability of the trait under research;
lines 313, 69/95 and 90/95 are less inclined.. The
variability of plant height is the lowest in line
123/95, followed by Krumovgrad 988.

The statistical and genetic analyuses of
the variability and stability of plant height in cul-
tivars and lines of oriental tobacco of the origin
Krumovgrad, make it possible it possible to draw
the following.

•An examination and observation have
been carried aut of a range of cultivars and lines
of oriental tobacco of the origin Krumovgrad.
They differ significantly in their quantitative trait
"plant height", which enable us to make more
generalized conclusions about their variability
under different conditions of the environment.

C O N C L U S I O N S

• Line 53/95 and cultivar Krumovgrad 90
are characterized by a higher variability of the
trait, while line 123/95 and cultivar Krumovgrad
988 are with the lowest variability. There is evi-
dence to prove the difference regarding the am-
plitude of varying in environments. In this re-
spect, line 69/95 is an exception.

Tabela 1 - Regresiona analiza na liniite i sortite za svojstvoto visina na rastenieto
Table 1 - Regression Analysis of lines and cultivars for the trait "plant of height"
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1 . K ru m o vgra d  9 8 8     
    

Krumovgrad 988 
93 .3 -10 .8 0 .50 2 1 5 .18 4 .85+ 

2 . 9 0  

    Krumovgrad 90 
11 7 .8 1 3 .7 1 .66 8 2 9 .56 9 .4 4++ 

3 . LiniÔ 53/95 

     L in e  5 3 /9 5  
10 7 .3 3 .2 2 .13 7 1 4 .76 4 .7 2+  

4 . LiniÔ 69/95 

     L in e  6 9 /9 5  
10 0 .9 -3 .2 0 .77 9 0 .45 0 .1 4 

5 . LiniÔ 90/95 

     L in e  9 0 /9 5  
88 .6 -15 .5 0 .78 1 1 4 .39 4 .60+ 

 
6 . LiniÔ 123/95 

     L in e  1 2 3 /9 5  
10 4 .7 0 .6 0 .29 0 4 0 .13 1 2 .82++

+ 

7 . LiniÔ 313 

     L in e  3 1 3  
11 6 .4 1 2 .3 0 .85 8 1 3 .97 4 .46+ 

 LiniÔ 
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Sl. 1 - Grafikon na regresionite linii {to ja karakteriziraat interakcijata
pome|u genotipot i nadvore{nata sredina

Fig. 1 - Graphic of the regression lines, characterising the interaction between genotype
genotype and environment
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OCENKA NA MODIFIKACIJATA I STABILNOSTA NA VISINATA NA
RASTENIJATA KAJ NEKOI LINII I SORTI SO POTEKLO OD  KRUMOVGRAD

Kuna Petrova
Regionalen centar za primeneta nauka - Karxali

R E Z I M E

Modifikacijata i stabilnosta na kvantitativnoto svojstvo visina na rastenieto
se odredeni kaj dve sorti i pet linii tutun so poteklo od Krumovgrad. Opitot e vr{en
vo period od tri godini po metodot na randomiziran blok, vo ~etiri povtoruvawa.

 Matemati~koto tolkuvawe na podatocite gi vklu~uva disperzionata  analiza i
metodot na Eberhart i Russell (1966).  Genotipovite zna~itelno se razlikuvaat vo odnos
na navedenoto svojstvo, pri {to linijata 123/95 i sortata Krumovgrad 988 se
karakteriziraat so najniska varijabilnost.

Zabele`ana e razlika vo odnos na variraweto vo nadvore{nata sredina, so
isklu~ok na linijata 69/95.

Adresa na avtorot:
Kuna Petrova
Regionalen centar za primeneta nauka
Karxali, Bugarija

A - Cultivar Krumovgrad 988
      Sorta Krumovgrad 988

B - Cultivar Krumovgrad 90
      Sorta Krumovgrad 90

C - Line 53/95  - Linija 53/95

D - Line 69/95  - Linija 69/95

E - Line 90/95  - Linija 90/95

F - Line 123/95 - Linija 123/95

G - Line 313    - Linija 313

X - Average for the experiment - Prosek




