MATHLA CPIICKA
OJIEJBEWE 3A ITPUPOAHE HAYKE

3bOPHHUK
MATHUIE CPIICKE 3A ITPUPOAHE HAYKE

MATICA SRPSKA
DEPARTMENT OF NATURAL SCIENCES
MATICA SRPSKA
JOURNAL FOR NATURAL SCIENCES

ITokpenyr 1951. / First published in 1951

Published as Hayunu 360pnux, cepuja npuponnux Hayka until the tenth issue (1955), as the
Series for Natural Science from the eleventh issue (1956) — 360opnux 3a upupoghe nayxe,
and under its present title since the sixty-sixth issue (1984)

Inasnu ypegnuyu / Editors-in-Chief’
Milos Jovanovi¢ (1951), Branislav Bukurov (1952—1969),

Lazar Stojkovi¢ (1970—1976), Slobodan Glumac (1977—1996), Rudolf Kastori (1996—2012),
Ivana Maksimovi¢ (2013—)

126

VYpenuumrso / Editorial Board Caser Ypenuummrsa / Consulting Editors
Slobodan CURCIC Atanas ATANASSOV (Bulgaria)
Slavka GAJIN Peter HOCKING (Australia)
Vaskrsija JANJIC Oleg Ivanovich RODZKIN (Belarus)
Vidojko JOVIC Kalliopi ROUBELAKIS ANGELAKIS (Greece)
Darko KAPOR Gilinther SCHILLING (Germany)
Rudolf KASTORI Stanko STOJILJKOVIC (USA)
Lazar LEPSANOVIC Gyorgy VARALLYAY (Hungary)
Ivana MAKSIMOVIC Accursio VENEZIA (Italy)
Vojislav MARIC
Marija SKRINJAR

Articals are available in full-text at the web site of Matica Srpska and in the fol-

lovving data bases: Serbian Citation Index, EBSCO Academic Search Complet,

abstract level at Agris (FAO), CAB Abstracts, CABI Full-Text and Thomson
Reuters Master Journal List.

I'maBHu u oprosopuu ypenuuk / Editor-in-Chief
IVANA MAKSIMOVIC



YU ISSN 0352-4906 | UDK 5/6 (05)

MATICA SRPSKA
JOURNAL FOR
NATURAL SCIENCES

126

NOVI SAD
2014



30opuuk Marure cpricke 3a nmpuponase Hayke / Jour. Nat. Sci, Matica Srpska Novi Sad,
Ne 126, 67—74, 2014

UDC 575.222.7
DOI: 10.2298/ZMSPN1426067B

Igor Eduardovich BUCHENKOYV, Evgeniy Rostislavovich GRITSKEVICH"

International Sakharov Environmental University,
Faculty of Environmental Medicine,
Dolgobrodskaya 23, Minsk 220070, Republic of Belarus

INHERITANCE OF ECONOMIC TRAITS
OF MICROCERASUS TOMENTOSA THUNB.
INTERVARIETAL HYBRIDS

ABSTRACT: A hybrid fund of Microcerasus tomentosa comprising 6 fami-
lies with a total of 287 plants has been created. The features of the inheritance of
important economic traits in hybrid offspring intervarietal hybrids Microcerasus
tomentosa are defined. The hybrid family and cross combinations with high features
of macrocarpa, small fruit size, dry berry separation, vitamin C, immunity and pre-
cocity are defined. During the study period of controlled hybrid offspring of crosses
a number of elite seedlings was identified — Haranu x FO0uneiinas, Haranu x Cmy-
misiHka BocrouHast, and Haranm x Po3oBast ypoxaiinas that combine high rates of
fruit weight with other economic traits.

KEYWORDS: Microcerasus tomentosa, Monilia cinerea, intervarietal hy-
bridization, reciprocal hybrids

INTRODUCTION

Plant breeding success is largely dependent on the source of material
and the degree of scrutiny. Varied primary sources are a reliable reserve of the
selective breeding process. Allocation from the created gene pool of economic
traits, preparation of new genetic donors in the actual directions of selective
breeding, and development of the effective methods of their involvement in
programs of the selective breeding are of crucial importance.

The fruit crop Microcerasus tomentosa is a promising crop for cultivation in
Belarus. It covers the territory from the Pacific Ocean to the Himalayan Mountains
and mountainous Turkestan in Central Asia [I{apenko, 2004] and has a range of
ecological plasticity and sufficient frost hardiness. Microcerasus tomentosa is
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widely introduced in Japan, China, Korea and the Far East — Khabarovsk and
Primorsky regions of Russia. Microcerasus tomentosa is found to be promising
for cultivation in the harsh conditions of the Canadian Prairies and in the north
of the United States [Epemun, 1996; Kazsmun, 1975; Muxees, 1990].

Almost none of the varieties of Microcerasus tomentosa is found suitable for
the ground and climatic conditions of the Republic of Belarus. Only some of them
are recommended for home gardening. This is primarily due to the lack of varieties
resistant to Monilia cinerea and a large percentage of plant death at the age of
8—12 years in commercial orchards, low transportability of berries (wet berry
separation and juice loss), absence of self-fertile varieties, very early flowering
(without pollinators), and damping-oft root collar in the spring. However, the
cultivation of this crop is justified because of its early appearance, high annual
yield, and resistance to frost and coccomycosis [byuenkos, 2000; Llapenko, 2004].

Michuryn 1. V. was the first who came across Microcerasus tomentosa
and introduced it to the gardens of the European part of Russia in 1923. First
scientifically based selective breeding of Microcerasus tomentosa started in the
1930s by Tikhonov N. N. and continued by Kazmin G. T in the 1940s—50s. Since
the 1970s the work on cherry selective breeding was continued by Carenko V.
P. and Carenko N. A. [Epemun, 1996; Kazpmun, 1975; Muxees, 1990].

The aim of our work is to analyze Microcerasus tomentosa hybrid offspring
of our breeding and the selection of the promising forms.

MATERIAL AND METHODS

Studies on intervarietal hybridization and analysis of morphological and
biological characteristics were performed from 2004 to 2012. This article
presents the average values after nine years of research.

The object of research is a hybrid offspring out of intervarietal crossing of 6
Microcerasus tomentosa varieties: Pannss po3osas, XabapoBuanka, CMyTIsTHKa
BoctouHasd, FO6uneiinas, Po3oBas ypoxaiinas, and Haranu.

Hybridization, field observations and experiments were performed [Cemo-
Ba, 1999]. The hybrid forms were evaluated by diameter and weight of the fruit,
the ratio of fruit weight to stone mass, type of separation of fruit, the vitamin
C content, resistance to Monilia cinerea, and the timing of entry into fruition.

Resistance to Monilia cinerea was scored on the general status of plants:
1 point bushes perfectly healthy; 2 points — slight damage (individual twigs), 3
points — average loss (about 30% of twigs), 4 points — severe loss (up to 50%
of twigs), 5 points — lesions on more than 50% of twigs, no gain.

Berry weight was determined by weighing 100 randomly selected fruits.
Ascorbic acid content in berries in the phase of full ripeness was determined
by the indophenol method.
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RESULTS AND DISCUSSION

As a result of intervarietal hybridization in 30 cross combinations, 4,064
flowers were pollinated, 2,227 seeds received, and 861 seedlings grown (Table
1). After culling, 287 plants were selected for further study.

Table 1. Some features of intervarietal hybrids of Microcerasus tomentosa varieties
(aggregated data over 9 years)

i Accounting of | Collected Grown
Crossing combination q Pollinated ovary fruits seedling
oWers, pieces — 5 - 5 - .
pieces | % |pieces| % |pieces| %
Pannss po3oBas x 126 77 | 61.11 | 71 |[5635| 25 | 19.84
XabapoBuaHka
Pannsis pozoast x 141 80 |56.74| 73 |51.75| 27 |19.15
CMyTIsIHKa BOCTOYHAS
Pannsis pozoBast x 136 75 | 59.15| 64 [47.06| 18 | 13.24
FO6ueiinas
Pannss po3oBas x 128 73 | 57.03| 68 |53.13| 23 |17.97
Po3oBas ypoxaiinas
Pannss posoBas x 127 75 159.06| 70 |S55.12| 27 |21.26
Haranu
XabapoBuaHka X 132 82 | 6212 75 |56.82| 28 |21.21
Pannsis poszoast
XabapoByaHKa X 121 8 [ 7075 79 | 6529 | 31 |25.62
CMyT/IsIHKa BOCTOYHAS
XabapoB4yaHKa X 146 86 | 5890 | 80 |54.79| 36 |24.66
HO0uneiinas
XabapoBuaHka X 134 83 | 6194 | 77 |5746| 39 |29.10
Po3oBas ypoxaiinas
XabapoByaHKa X 124 84 [67.74| 80 |6452| 35 |28.23
Haranun
CMyIIsiHKa BOCTOUHAS X 145 77 | 53.10 | 71 | 4897 | 27 | 18.62
XabapoBdyaHka
CMyTyIsIHKa BOCTOYHAS X 136 8l 5959 74 | 5441 | 28 |20.59
Pannss poszoas
CMyT/IsIHKa BOCTOYHAS X 125 78 | 6240 | 72 |57.60| 32 |25.60
HO0uneiinas
CMyIIsiHKa BOCTOUHAS X 142 74 | 52.11 66 | 46.48 19 | 13.38
Po3zoBas ypoxaiinas
CMyTIIsIHKa BOCTOYHAS X 137 69 |5036| 60 |43.80| 15 | 10.95
Harainu
HO0uneiinas x 144 72 150.00 | 67 |[46.53| 20 | 13.89
CMyT/IsIHKa BOCTOYHAS
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FO6uueiinas x 126 68 | 5397 62 |49.21 17 | 13.49
XabapoBdyaHka

[O6uneiinas x 131 67 | 5115 61 |4656| 14 | 10.69
Pannsig po3oBast

FO06uneiinas x 147 71 | 4890 | 67 [4558 | 19 | 1293
Po3oBas ypoxaiinas

FO6ueiinas x 150 73 1 48.67 | 69 |46.00 | 23 | 1533
Haramu

Po3oBas ypoxaiiHas x 123 8 [ 69.11 | 78 |63.41| 29 |23.58
[O6uneiinas

Po3oBas ypoxaiiHas x 135 88 [65.19| 82 |60.74| 40 |29.63
CMyT/IsIHKa BOCTOYHAS

Po3oBas ypoxaiiHas x 149 8 5772 79 |53.02| 28 | 18.79
XabapoBdyaHka

Po3oBas ypoxaiiHas x 132 84 | 63.64| 76 |57.58| 30 |22.73
Pannss po3oBast

Po3oBas ypoxaiiHas x 137 87 6350 80 |5839| 36 |26.28
Harann

Haranu x 125 92 | 73.60 | 86 |68.80| 41 |32.80
Po3zoBas ypoxaiinas

Haranu x 147 94 | 6395 | 88 |59.86| 43 |29.25
Pannsd po3oBast

Haranu x 145 91 | 6276 | 83 |5724| 35 |24.14
XabapoBuaHka

Haranu x 133 90 | 67.68 | 84 |63.16| 37 |27.82
CMyTysiHKa BOCTOYHAs

Haranu x 140 93 | 6643 | 8 |60.71| 39 |27.86
[O6uneiinas

It is established that Haramu and Xa6aposuanka grades are characterized
by higher rates of set of fruits at cross-pollination, where the maternal plant is
Haranu grade.

One of the main objectives of Microcerasus tomentosa selection is the
increase in the size of fruits. The analysis of average values of diameter and mass
of fruits has shown that their maximum values are typical of hybrid families
where the maternal plant is Hatanu grade (Table 2). The analysis of hybrid
progeny has revealed significant differences in combining ability of the original
parental grades on the basis of the diameter of fruits. Most of the studied grades
significantly exceeded their offsprings. Field evaluation of hybrid seedlings,
conducted in different years showed that the highest yield of large-fruited
plants 1s observed in those combinations where both or one of the parents had
adequate high rate. Thus, in combinations of crossing Hatanu x CmyrisHka
BocTovHast, FOOmeitHas x CmyrisiHka BoctouHasi, and Po3oBast ypoxkaiiHast X
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CwmyrisHka BoctouHas the share of seedlings with large fruits was 72.5-85.7%,
and in combinations of Haramu x FOOuneitnas, and Haranu x Po3oBas ypo-
xaitHas — above 90%. The analysis of medium-sized fruits has shown that in
a hybrid family where the parent variety is Pannss po3zosas, diameter is 1.64
+ 0.15 cm; Xabaposuanka — 1.47 + 0.12 cm; CmyrisHKa BocTouHast — 1.69 +
0.16 cm; FOGuneiinas — 1.77 + 0.18 cm; PozoBas ypoxkaiinas — 1.73 £0.17 cm;
and Haramu — 1.82 + 0.19 cm (Table 2). Maximum diameter of fruits recorded
in reciprocal hybrids of Haranu x FO6uneitnas is 1.94 + 0.21 cm.

The analysis of hybrid offspring has shown that the greatest number of
plants in the progeny of grades with different fruit weight usually occupies
an intermediate position between the parental forms. However, in most
combinations of individual seedlings some were superior to the best parent
form of the analyzed lines.

The evaluation of a number of fruit Microcerasus tomentosa parental
forms and intervarietal hybrids has identified a close relationship between
the manifestation of this trait and the characteristics of the genotype. It was
found that the source of increased mass of berries are Haranu and KO6uneitnas
grades. In all hybrid combinations involving these grades, obtained transgressive
seedlings (from 6.5% to 12.8%) with fruit weight 3.9-4.6 g, and their output
did not depend on the maternal or paternal form used.

It was found that the average fruit weight in the hybrid family with Pannss
po3oBas as the mother grade was 2.25 £0.17 g; Xabaposuanka —2.05 +0.14 g;
Cwmyristaka BoctouHas — 2.55 + 0.19 g . FOouneinas — 3.55 £ 0.21 g; Po3zoBas
ypoxaiinas — 3.05 = 0.20 g; and Haranu — 4.00 + 0.23 g (Table 2).

Table 2. Quality of fruits of varieties of Microcerasus tomentosa (aggregated data over 9 years)

Hybrid family Diameter of MaSS.Of a Mass of a Type .Of a C.onte.nt of

(maternal grade) | a fruit, cm fruit, stone, g. (%) separation of | vitamin C,
’ g. > a fruit mg/ 100 g.

Pannsis 0.18+0.03

Pososas 1.64£0.15 | 2.25+0.17 (8.00) damp 19.9£1.7

Xabaposuarka | 147+0.12 | 2.05+0.14 og ﬂ;g.)oz damp 187415

CmyrisiHKa 0.19+0.04 .

BOCTOUHASL 1.69£0.16 2.55+0.19 (7.45) semi-dry 25.4+1.9

[OGuciiHas 1.77:0.18 | 3.55:0.21 0'%5133')05 semi-dry | 32.5:2.4

Pososas 1.73£0.17 | 3.05:020 | 0202004 1 qop | 23518

ypoXKaiHast (6.56)

Hara 1.8240.19 | 4.00£0.22 0'%5132')05 semi-dry | 30.6+2.1
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The value of Microcerasus tomentosa grades is also defined by a ratio
of mass of edible part to the mass of a stone. The volume of waste in many
respects depends on this indicator. According to Merepauues E. S1. the stone
has to be small, not comprising more than 7%. The average stone mass in the
hybrid family with Pannss po3osas as the mother grade was 0.18 = 0.03 g;
Xabaposuanka — 0.17 £ 0.02 g; Cmynisaka Boctoynas — 0.19 + 0.04 g; KO6u-
neitHas —0.21 +0.05 g; PozoBas ypoxaiinas —0.20 = 0.04 g; and Haramu —0.21
+ 0.05 g. Our research showed that smaller stones are typical of the reciprocal
hybrids of Haramu x KO6uneiinas (5.76%) and Haranu x Po3oBas ypoxaiinas
(6.28%), and larger ones for Xabapopuanka x Panuss pozoBas (8.17%) and
Xabapopuanka x CmymisiHka BoctouHast (7.86%) (Table 2). Minimal stone mass
is fixed in reciprocal hybrids Haranu x FOGuneitnas. In hybrid families Hatanu
x FO6uneitnas and Haramu x Po3oBas ypoxaiinas the share of transgressive
seedlings for this indicator was 9.5% and 18.7 %, respectively.

The study of vitamin C content in the period of biological ripeness of
fruits showed that in hybrid families this indicator changes, ranging from 18.7
to 32.5 mg/100 g. In fruit hybrids, where the mother plant is Pannsis po3osas,
the average content of vitamin C is 19.9 + 1.7 mg/100 g; Xabapos4yanka — 18.7
+ 1.5; CmyrmisiHka BoctouHast — 25.4 £ 1.9; KO6uneitnas — 32.5 + 2.4; Po3oBas
ypoxaitnas — 23.5 + 1.8; Haramu — 30.6 + 2.1 (Table. 2). Selection estimation
of intervarietal Microcerasus tomentosa hybrids indicates the possibility of
obtaining forms with high vitamin C content by excision in the hybrid offspring
of transgressive genotypes. The most effective donors of these traits were
FO0uneitnas and Haranu grades. However, the determination of the degree of
dominance revealed that inheritance of vitamin C inclines to a worse parent,
and even depression in most of the studied families. The heterotic effect was
only found in Haramu x FOGuneitnas family.

The study of hybrid forms on the basis of separation of fruits showed that
the dry berry separation is typical of hybrids where maternal plants are Cmy-
mIsiHKa BocTouHast, FOOuneiinas, and Haranu grades (Table 2).

Offspring of varieties crossed with a wet margin fruit was mainly
characterized by low rate of the studied trait, and a significant portion of
seedlings had a negative transgression. In combination with the best of these
parents, there were identified transgressive seedlings superior to parents. Thus,
in Haramu x FOOuneitnas and Haramu x Cmyrisiaka BoctouHas families there
was found 40.7% and 56.5% respectively of plants with dry margin.

As a result of the analysis of Microcerasus tomentosa hybrids stability to
Monilia cinerea it is established that hybrid families significantly differ due to
this indicator. Absolutely steady forms have not been revealed. Hybrid families
where maternal plants were Cmyrisiaka Boctounasi, KO6uneiinas, and Hara-
mu grades were put into relatively stable group (loss 2 points); with average
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steadiness (3 points) — Po3oBast ypoxaiinas; unstable (4 points) — Pannsis
po3zosas, and Xabaposuanka (Table 3).

The assessment of hybrid fund on the basis of an early maturing of fruits
allowed to define that the earliest introduction in fructification is typical of
hybrid families where maternal plants were Haranu and FOOuneiinas grades
(Table 3).

Early introduction in fructification is particularly noted in the reciprocal
combinations of Haranu x FO6uneiinas where more than 50% of seedlings enter
a fructification period on the 3rd year of vegetation.

Table 3. Stability to Monilia cinerea and early maturing of fruits of Microcerasus tomentosa
varieties (aggregated data over 9 years)

Hybrid family (maternal grade) Stability to I])V([)(fgtl lia cinerea, frflréggggzgg?;gar
Pannsis pozoBast 4 4
XabapoByaHka 4 5
CMyT/IsIHKa BOCTOYHAS 2 4
HO6uneiinas 2 3
Po3zoBas ypoxaiinas 3 4
Haramm 2 3
CONCLUSION

The hybrid fund of 6 families and 287 plants by the way of inter-high
quality hybridization of Microcerasus tomentosa has been created.

Hybrid families, where maternal plants are Cmyrisaka Boctounasi, FO6u-
neiinas, and Haramu grades, have high features of macrocarpa, a small fruit
size, dry berry separation, and vitamin C.

The hybrid forms of families, where maternal plants are CmyrsiHKa Boc-
tounas, KO6uneiinas, and Haranu grades, can be used as an initial material in
the selection of Monilia cinerea stability.

The early introduction in fructification is typical of hybrid families with
HO6uneiinas and Haranu grades.

During the study period of controlled hybrid offspring of crosses a number
of elite seedlings was identified — Haranu x FO6uneitnas, Haranu x Cmyrinsaka
BoctoyHas, and Haranu x Po3oBas ypokaiinas, that combine high rates of fruit
weight with other economic traits.
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HACJIIEBUBAKBE EKOHOMCKHUX OCOBMHA
KO MICROCERASUS TOMENTOSA THUNB.
MEDBYCOPTHUX X1UBPUIA

Urop Enyapnosuu Byuenkos, EBrennj PoctucinaBosuu [puiikeBuy

Mehynaponuu npxaBHE ekoiommkn yHuBep3uTeT A. JI. CaxapoB, DakynTeT eKOJIOIIKE
MenntmHe, Jlonmrodpoackaja ymuma, Munck 220070, Penryonmka benopycuja

PE3NME: Hampasssen je xubpunnu doua Microcerasus tomentosa XKoju ce ca-
CTOjH OZ LIECT Mopoanma ca ykymHo 287 Owpaka. [leuHucaHe cy KapaKTEpHCTHKE
HacnehuBamba BAXHUX €KOHOMCKHX OCOOMHAa XHOpHAHOT motomcTBa Microcerasus to-
mentosa melycoptaux xubpuma. OxapeljeHa je xuOpuaHa MOPOIHIIA Ka0 W YHAKPCHE
KOMOMHAIMje ca BHCOKMM O0ENeXKjuMa BEJIMKOT M Major IUIO/a, CErapanujoM CyBHX
600u1a, ButamMmuHoM LI, MyHHTETOM M TIpeBpeMeHHM pa3BojeM. TokoM mepuona uc-
Tpa)XMBamba KOHTPOJIMCAHOT YKPIITEHOT XHOPHIHOT IOTOMCTBA, YCTAHOBJBEH je Opoj
enuTHUX cagHnna — Haramm x FOOunennast, Haramm x CmyrnsHka Boctounas u Ha-
Tamu X Po3oBas ypoxanHas kojeé KOMOWHY]Y BHCOKY CTOITy TEXHHE IIIOA ca JPYTUM
E€KOHOMCKHM 0COOMHaMa.

KJbYYUHE PEYUU: Microcerasus tomentosa, Monilia cinerea, meljycopTHa Xxudpu-
JM3aluja, peUIpOYHU XHOpUan
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