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Abstract

The correlations between quantitative traits, which determine yield in the vine cultivar Bolgar and F,
progeny of the hybrid combination Bolgar x Russalka 1 have been investigated through Path analysis. It has
been found that there are no highly significant traits for the formation of yield from this cultivar, for which
the correlation coefficients, direct and total indirect influences have positive values. Positive correlations have
been reported between the two parent cultivars and F1 progeny for the traits: shoot and fruiting shoot fertility
coefficient, cluster width, total number of shoots, fruiting shoots and clusters. All studied fertility coefficients
in the cultivar Bolgar exert positive direct influences, determined by moderate correlations, on the seedlings
from F1 progeny. The correlations of the other traits and the influence of separate parent cultivars have positive
or negative values, which can be used in the selection of valuable elite forms.

Key words: quantitative traits, yield; seeded and seedless vine cultivar; F1 progeny; correlations; direct and
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INTRODUCTION

It is known that, by means of Path analysis
it is possible to determine the degree, to which
the variability of a certain quantitative trait
influences the change of a single trait or a
group of other traits. The total correlation and
the relative participation of each trait in yield
formation are established through this method,
and it allows their comparing with results from
other experiments. The advantages of Path
analysis combined with the analytical potential
of the production function are a model, which
can be efficiently applied in the experimental
procedures in viticulture (Mokreva 2004, 2007).
The type of the effect from the influence of
a certain significant agrobiological factor,

combined with the remaining ones, on the
phenotypic manifestation of the variable
value - the cumulative trait (yield), is also
of interest. Their application is especially
important and valuable in the complicated
development of new table seeded and seedless
vine cultivars (Smirnov 1977; Golodriga et al,,
1985; Pospisilova, Palenik 1988; Valchev 1990;
Troshin 1990, 1997). The purpose of the current
investigation is to determine the degree of
correlations between quantitative traits and
their relative participation in yield formation for
the vine cultivar Bolgar and F, progeny of the
hybrid combination Bolgar x Russalka 1.

MATERIAL AND METHODS

During seven consecutive years, in 30
plantsfromF, progeny ofthe hybrid combination
Bolgar (P, - seeded) x Russalka 1 (P, - seedless),
21 quantitative traits were determined, related to
the phenology, fertility, quality and grape yield

(Bulgarian Ampelography, 1990; Roychev 2012).
The experimental results were processed by
means of Path analysis (Rokitskii 1973; Lidanski
1988). The studied traits were conditionally
divided into six groups. The direct and indirect
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influences of the indicated traits of parent
cultivars on yield formation in seedlings and
the degree of correlations between them were
analyzed. The presented results are a part of a

larger-scale research related to the application
of Path analysis in selection for the obtaining of
new seeded and seedless vine cultivars.

RESULTS AND DISCUSSION

In the cultivar Bolgar (P,) few traits
from different groups manifest high, significant
and moderate correlations with yield (Table
1). Most often, the high direct positive effect
is eliminated by almost the same in size
total indirect influence, deriving from the
interdependence of the other traits or vice versa.
This is typical not only for the traits with higher
correlation coefficients (0,625) — total number
of clusters, (0,530) - total number of fruiting

Table 1.

The traits which exert positive influence
on yield formation in the cultivar Bolgar (P1)
are in the first, second, third and sixth group,
with total relative participation 95,6% (Table
2). The most significant presence belongs to all
traits connected with the actual fertility of vines

shoots, (0,476) - total number of shoots, (0,357)
- berry length, (0,383) - berry width, (0,357) -
shoot fertility coefficient, (0,288) — main shoot
fertility coefficient, but also for all remaining
ones. There are no traits significant for the yield,
in which the correlation coefficients, direct and
total indirect influences have positive values,
which means that the yield in this cultivar
depends on numerous different factors and
their interaction.

—————————————

(59,2%). Out of them, the larger share belongs
to total number of clusters (24,8%) and fruiting
shoots (17,9%), as well as the three fertility
coefficients - totally (16,5%). Comparatively
more traits from a larger number of groups
participate in yield formation for this cultivar.

Table 2. Relative participation of traits in the formation of grape yield from the seeded cultivar Bolgar (P,).

Total yield variation 100,0
Groups Ne Total relative participation of the most important traits %
95,6%, from which:
X, |Shoot fertility coefficient 8.1
I X, |Main shoot fertility coefficient 53
x, | Fruiting shoot fertility coefficient 3.1
I X, | Cluster length (cm) 2.5
X, |Berry length (mm) 8.1
! X,, | Berry width (mm) 93
X,, | Total number of buds 2.1
vi X,, | Total number of shoots 14.4
X, | Total number of fruiting shoots 17.9
X,, |Total number of clusters 24.8
Other traits 44
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The structure of correlations between
separate parents and F, progeny by groups of
traits is different (Table 3). In the first group,
the correlations are positive at shoot fertility
coefficient (0,176)-P,, (0,235)-P, and fruiting
shoot fertility coefficient (0,165) -P., (0,382) -P.;
in the second group - cluster width (0,138)-P,,
(0,608)-P., in the sixth group - total number of
shoots (0,305)-P,, (0,009)-P,, total number of
fruiting shoots (0,155)-P,, (0,057)-P, and total
number of clusters (0,291)-P,, (0,027) -P.. In all
traits in the fourth group - phenophases and
periods, fifth group — chemical composition, and

sixth group — actual fertility of vine, the positive
correlations prevail of the cultivarBolgar (P,) with
F, progeny, and in the first group - of the cultivar
Russalka 1 (P,). Except for berry shape index for
Bolgar (P,), both parent cultivars have negative
correlations for the berry traits. We should also
point out the higher positive correlations of
Bolgar (P,) with F, progeny regarding the traits
total number of buds (0,385), acids (0,578),
budding-flowering (0,399) and cluster length
(0,525), and of Russalka 1 (P,) - main shoot
fertility coefficient (0,313), millerandage berries
(0,358) and average cluster weight (0,278).

Table 3. Correlation coefficients between the traits of the studied vine cultivars Bolgar (P,), Russalka 1 (P,) and

the plants from the hybrid combination - F, progeny.

Groups | Ne° Traits Cultivars F, P, P,

Shoot fertility F. progeny F. 1 0,176 0,235

1 |coefficient Bolgar P, 1 -0,133
Ryssalka 1 P 1

! Main shoot fertility F, progeny F. 1 -0,098 | 0,313

2 | coefficient Bolgar P, 1 0,124
Ryssalka 1 P 1

Fruiting shoot fertility |F. progeny F, 1 0,165 0,382

3 | coefficient Bolgar P, 1 -0,236
Ryssalka 1 P 1

F, progeny F, 1 -0,042 | 0,358

4 | Millerandage berries Bolgar P 1 0,218
(%) Ryssalka 1 P 1

F. progeny F, 1 -0,112 0,278

I 5 |Average cluster weight |Bolgar P 1 0,135
(9) Ryssalka 1 P, 1

F, progeny F, 1 0,525 | -0,350

6 |Clusterlength (cm) Bolgar P, 1 -0,270
Ryssalka 1 P 1

F. progeny F, 1 0,138 0,608

7 | Cluster width (cm) Bolgar P. 1 0,117
Ryssalka 1 P 1

F, progeny F, 1 -0,294 | -0,190

8 |Average weight of 100 |Bolgar P, 1 -0,044
berries (g) Ryssalka 1 P, 1

F, progeny F, 1 -0,048 | -0,251

I 9 |Berry length (mm) Bolgar P. 1 0,174
Ryssalka 1 P 1

F. progeny F, 1 -0,016 | -0,075

10 | Berry width (mm) Bolgar P. 1 -0,327
Ryssalka 1 P 1

F, progeny F, 1 0,035 | -0,294

11 |Berry shape index Bolgar P. 1 0,295
Ryssalka 1 P 1
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F, progeny F. 1 0.399 | -0.106

12 | Budding-flowering Bolgar P 1 -0.220
(days) Ryssalka 1 P, 1

F, progeny F, 1 0.088 | -0.042

v 13 | Flowering-softening Bolgar P 1 0.317
(days) Ryssalka 1 P, 1

Softening- F, progeny F. 1 0.089 | -0.440

14 |technological maturity |Bolgar P 1 0.255
(days) Ryssalka 1 P, 1

Budding-technological |F, progeny F. 1 0.135 | -0.228

15 | maturity (days) Bolgar P 1 0.305
Ryssalka 1 P 1

F. progeny F. 1 0.169 | -0.208

v 16 | Sugars (%) Bolgar P, 1 0.186
Ryssalka 1 P 1

F. progeny F. 1 0.578 | -0.019

17 | Acids (g/dm?) Bolgar P, 1 0.159
Ryssalka 1 P 1

F, progeny F, 1 0.385 | -0.096

18 |Total number of buds  |Bolgar P, 1 0.099
Ryssalka 1 P 1

F. progeny F. 1 0.305 0.009

vi 19 | Total number of shoots |Bolgar P 1 0.260
Ryssalka 1 P 1

F, progeny F, 1 0.155 0.057

20 | Total number of fruiting | Bolgar P, 1 0.065
shoots Ryssalka 1 P. 1

F. progeny F. 1 0.291 0.027

21 | Total number of clusters | Bolgar P 1 0.053
Ryssalka 1 P 1

All fertility coefficients in the cultivar
Bolgar (P,) exert positive direct influence
determined by a moderate correlation, on
the seedlings from F, progeny - shoot fertility
coefficient (0,267; 0,235), main shoot fertility
coefficient (0,328; 0,313), fruiting shoot fertility
coefficient (0,433; 0,382) (Table 4). Both parent
cultivars have direct positive influence with a
significant correlation coefficient on the trait
millerandage berries. The direct influences of all
traits in the sixth group of the cultivar Russalka
1 (P,) are positive, and of Bolgar (P,) — only in

total number of fruiting shoots and clusters.
Positive influences and correlations in the two
cultivars were reported for cluster width, and in
average cluster weight only their direct effects
are positive. In sugars (0,227), acids (0,255),
the phenological traits (except for budding-
flowering), berry shape index (0,306) and berry
length (0,162), the direct influence of Russalka 1
(P,) is positive, and of Bolgar (P,) - negative. In
cluster length all influences and correlations are
negative in both parent cultivars.
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Table 4. Direct and indirect influences of the studied parent vine cultivars Bolgar (P, and Russalka 1 (P,)on the
plants from the hybrid combination - F, progeny.

Direct and indirect
Groups | Ne Traits Cultivars influences r

1 | Shoot fertility Bolgar P, 0,267 -0,032 0,235
coefficient Ryssalka 1 P, 0,047 -0,180 -0,133
| 2 |Main shoot fertility | Bolgar P, 0,328 -0,015 0,313
coefficient Ryssalka 1 P, -0,032 0,156 0,124
3 |Fruiting shoot fertility | Bolgar P, 0,433 -0,051 0,382
coefficient Ryssalka 1 P, 0,071 -0,307 -0,236
4 |Millerandage berries | Bolgar P, 0,368 -0,010 0,358
(%) Ryssalka 1 P, -0,015 0,233 0,218
5 |Average cluster Bolgar P, 0,297 -0,019 0,278
I weight (g) Ryssaka1 |P, | 0033 | 0,168 | 0,135
6 |Cluster length (cm) |Bolgar P, -0,288 -0,062 -0,350
Ryssalka 1 P, -0,151 -0,119 -0,270
7 |Cluster width (cm) |Bolgar P, 0,603 0,005 0,608
Ryssalka 1 P, 0,083 0,034 0,117
8 |Average weight of |Bolgar P, -0,222 0,032 -0,190
100 berries (g) Ryssalka 1 P, 0,065 -0,109 -0,044
9 |Berry length (mm) |Bolgar P, -0,243 -0,008 -0,251
i Ryssalka 1 P, | 0012 0,162 | 0,174
10 |Berry width (mm) Bolgar P, -0,080 0,005 -0,075
Ryssalka 1 P, 0,001 -0,328 -0,327

11 |Berry shape index |Bolgar P, -0,305 0,011 -0,294

Ryssalka 1 P, -0,011 0,306 0,295

12 | Budding-flowering Bolgar P, -0,021 -0,085 -0,106
(days) Ryssalka 1 P, -0,008 -0,212 -0,220

13 | Flowering-softening |Bolgar P, -0,070 0,028 -0,042
(days) Ryssalka 1 P, | -0,006 0,323 0,317

IV 14 | Softening— Bolgar P, -0,467 0,027 -0,440
technological Ryssalka 1 P, -0,042 0,297 0,255
maturity (days))

15 |Budding- Bolgar P, -0,274 0,046 -0,228
technological Ryssalka 1 P, -0,037 0,342 0,305
maturity (days)

16 |Sugars (%) Bolgar P, -0,246 0,038 -0,208

\ Ryssalka 1 P, -0,041 0,227 0,186

17 | Acids (g/dm?®) Bolgar P, -0,166 0,147 -0,019

Ryssalka 1 P, -0,096 0,255 0,159

18 | Total number of Bolgar P, -0,158 0,062 -0,096
shoots Ryssalka 1 P, -0,061 0,160 0,099

19 | Total number of Bolgar P, -0,078 0,087 0,009

Vi shoots Ryssalka 1 P, | -0,024 0,284 0,260

20 | Total number of Bolgar P, 0,048 0,009 0,057
fruiting shoots Ryssalka 1 P, 0,007 0,058 0,065

21 | Total number of Bolgar P, 0,013 0,014 0,027
clusters Ryssalka 1 P, 0,004 0,049 0,053
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CONCLUDING REMARKS

There are no highly significant traits for
yield formation from the cultivar Bolgar, in
which the correlation coefficients, direct and
total indirect influences have positive values.
With a total relative participation 95,6%, the
productivity of this cultivar is determined by
traits, which are predominantly connected
with the actual fertility of vines — total number
of clusters (24,8%) and fruiting shoots (17,9%),
fertility coefficients - totally (16,5%).

Positive correlations have been established
between the two parent cultivars and F1
progeny in the traits shoot and fruiting shoot
fertility coefficient, cluster width, total number

of shoots, fruiting shoots and clusters. For
Bolgar they are higher regarding total number
of buds, acids, budding-flowering and cluster
length, and for Russalka 1 — main shoot fertility
coefficient, millerandage berries and average
cluster weight.

Positive direct influence determined
by a moderate correlation, on the seedlings
from F, progeny, is exerted by all studied
fertility coefficients in the cultivar Bolgar. The
correlations in the other traits and the influence
of the separate parent cultivars have positive
or negative value, which can be used in the
selection of valuable elite forms.
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WCTPAXKYBAHE HA KOPEJIALIMJATA MOMEF'Y KBAHTUTATUBHUTE KAPAKTEPUCTUKU
KOULLUTO ro OAPEAYBAAT NMPUHOCOT KAJ COPTATA BJITAP
N XUBPUAOT BJITAP X PYCAJIKA 1
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Pesnme

Kopenaumute nomery KBaHTUTaTUBHUTE KapaKTePUCTMKM, KOMLLTO FO ofpefyBaaTt NPUHOCOT Kaj copTaTa
6nzap n ®, NOTOMOK Ha xnbpuaHa KombrHaumja 6nrap x pycanka 1, 6ea ucnutaHu npeky Path aHanusa.
OTKpMEHO e ieKa HeMa KapaKTepUCTMKIM KOULITO Ce MHOTY 3HauyajHu 3a dopMupare Ha MPMHOC 0ff OBaa copTa
3a Kou KoeduLMeHTUTe Ha Kopenauuja, AUPEKTHUTE Y BKYMHUTE MHAUPEKTHU BAMjaHMja MMaaT MNO3UTUBHU
BpeaHoCTU. Mo3UTUBHM Kopenauum ce yTBpAeHW nomery ABeTe POAMTENCKM coptv U F, moTomcTBOTO 3a
CBOjCTBaTa: pa3BMEeHN U POAHM NacTapu, KoedbuumneHT Ha POAHOCT, LWMPUHA Ha FPO3J0T, BKyrneH 6poj Ha
nacTapw, pogHu nactapu u rposgosu. Cute aHanmsnpaHun koebuLMeHT Ha POLHOCT Kaj copTaTta 6nrap umaat
MO3NTVUBHU OUPEKTHN BNUjaHWja, YTBPAEHU CO yMepeHWU Kopenauuu, Bp3 cemeHuumte o F, moTtomcTBo.
Kopenauuute Ha apyrute ocoOVHU 1 BANjaHUETO Ha OfAeNHUTEe POAUTENICKA COPTU MMaaT NO3UTUBHU UK
HeraTVBHY BPeAHOCTU KOW MOXaT fia ce KopUCTaT Npu n36opoT Ha BpeHU ennTHU Gopmu.

KnyuHun 360poBU: K8AHMUMAMUBHU KApdkmepucmuku, poOHocm, cemeHa u 6eccemeHa copma, F1,
NoMmMomokK
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