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Susceptibility of black currant varieties grown in Troyan to Antracnose (Gloeosporium ribis)
Mont. et Desm

T. Stoyanova*, |. Minev, P. Minkov
Institute of Mountain Stockbreeding and Agriculture, 5600 Troyan, Bulgaria

Abstract. The ratio of the following black currant varieties to economically important fungal disease antracnose (Gloeosporium ribes) is examined:
Neosipayushchiyasya, Bogatir, Biryulevskaya, Ometta, Titania, Lissil, Hedda, Ben Moor, Ben Tirran, Ben Sarek, Ben Lomond and Silvergieters schwarze.
They are grown in a plantation without a collector's plant-protection activities in natural background contamination. In the varieties tested in the years of the
study varying degrees of attack were established. The assault index reported at Ometta and Hedda varieties varies most widely. Years characterized by more
rainfall favor stronger development of the disease. For the entire period of the study with the least antracnose attack outlines the following varieties: Ben Sarek,

Bogatir, Silvergieters schwarze.

Keywords: black currant, varieties, fungal disease, susceptibility.

Introduction

As economic importance black currant is after strawberries and
raspberries. Cultivation began about the 1940s. For industrial
production we can talk only about 1956-1957, when in Bulgaria
crops were established on larger areas. In 1971 the total area is
about 1400 ha, and fruit production has reached over 2 000 t. Later
areas and production of black currant fruit decreased (Popova,
1984, Hristov, 1980). To obtain higher yields of black currant fruit it is
essential to improve care in cultivation and implementation of
effective, science-based measures to protect the crop from diseases
and pests (Zaharieva, 1974). The degree of infestation by fungal
diseases depends on weather conditions and biological
characteristics of species (Kuzmina, 1986; Natalyina, 1963;
Stoyanova et al., 2008). Antracnose is considered one of the most
dangerous diseases on black currant. Losses can reach 80% and
plantations quickly outdate. With 53 diseases reported so far in this
kind of fruit, three fungal diseases have the highest prevalence and
economic importance in Bulgaria: antracnose, gray leaf spot and
American powdery mildew (Zaharieva, 1972, 1974).

Antracnose has been established for the first time in red currant
(Ribes rubrum)in 1867 by Kiskx (1867) in Europe, and six years later
in America on black currants - black currant (Ribes nigrum) by
Berkely(1873). In Bulgaria the disease was discovered in 1930 by
Alexander Hristov in red currant and German grapes but was not
investigated. Later with the expansion and consolidation of black
currant fields in Sofia, Pernik, Smolyan and Lovech antracnose
emerged as economically important disease on black currant
varieties (Zaharieva, 1974).

The aim of this study was to determine the susceptibility of black
currant varieties grown in Troyan region to antracnose
(Gloeosporium ribes).

Material and methods

Twelve black currant varieties are object of the study:
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Neosipayushchiyasya, Bogatir, Biryulevskaya, Ometta, Titania,
Lissil, Hedda, Ben Moor, Ben Tirran, Ben Sarek, Ben Lomond and
Silvergieters schwarze. They are grown in the collector's stand,
established in 2001. The survey was conducted during the period
2006-2010. The susceptibility of species to caused antracnozse
(Gloeosporium ribis) was established. During the mass
manifestation of the disease 200 leaves were sampled from each
variety from different parts and levels of bushes. The attack was
reported on a 5-grade scale (Nedev et al., 1979), according to the
percentage of the leaf lamina punctate. Scale measure the
occurrence of antracnose:

0-immune-noinfested leaves

1 -resistant-upto 1% of leaves are attacked

2-slightly susceptible - from 1 to 10% of leaves are attacked

3-medium susceptible —from 11 to 25% of leaves are attacked

4 —susceptible —from 25 to 50% of leaves are attacked

5-highly susceptible —more than 50% of leaves are attacked

Visual method is used to measure the contagion index and the
index of disease attack, after the adopted formula in plant pathology
by Mc Kenney (1923). Data on temperatures and rainfall, which are
essential for the development of diseases are taken from the
Meteorological Station of the Institute in Troyan. The plantation is
grown without irrigation and without protection in the natural
background contamination.

Results and discussion

In the study area under favorable climatic conditions for black
currant development, fungal diseases alone or in combination,
appeared widely on blackcurrant varieties and reflect very
negatively on the yield of fruit bushes, vitality and longevity of the
plantation. From observations made in recent years it has been
found that by the accumulation of large infection on plantations they
became unprofitable. Antracnose (Gloeosporium ribes) has
emerged as one of the most widespread and damaging fungal
diseases on black currant varieties grown in Troyan region. The
most obvious symptoms are the spots on the leaves. Sometimes



spots occur on shoots. Antractose causes heavy damaging in years
with more than normal rainfall and creates favorable conditions for
fungal development in cool weather and frequent rain during the
infection. Despite the spread of the disease and its emphasis
depending on rainfall in the same year, there are some differences in
the defeat on the different varieties. Years of study are characterized
by large amounts of fallen rain during the dispersal of spores.
Torrential rains and appropriate temperatures for development of
fungal diseases in the month of July 2009 (154 I/m’) contributed to
the implementation of mass infections, as Ben Moor variety showed
strong susceptibility — 53.60 percent rate of attack was reported and
Hedda and Ometta varieties — 44,0%. Part of the highly spotted
foliage with small (up to 1-2 mm) dark brown to black spots on the
lower floors of black currant shrubs fell off, and newly formed spots
were observed over the new leaves. In 2006, only in June and July
up to 313,31/m’fell where varieties of the series Ben - Ben Moor, Ben
Lomond and Ben Tirran marked high indices of infestation, ranging
from 42.15 to 46.40%. Relatively moist and suitable for the
development of fungal diseases was the last year of study — 2010.

Strong sensitivity showed Ben Lomond (38%) and Biryulevskaya
(28.66%) varieties (Figure 1). In 2007, on Ben Tirran, Ben Lomond
and Ben Moor varieties a high degree of infestation of the disease
was reported, resulting from later infections caused by large
amounts of rainfall — 300 I/m’ fallen in August and September. The
adjusted data show extremely high dependency of the disease on
climatic conditions and especially by precipitation. In favorable years
for antracnose development when a strong infectious background
was created, intensity of attack increases significantly to varieties
occurring relatively more stable in dry years. For example, in Ben
Lomond variety in 2008 the index of attack was 19.60%, while in the
wet 2006 the index has risen more than twice — 43.80% (Figure 1).
During the study, amid susceptible to antracnose varieties, a group
was chosen that showed low susceptibility to the disease. The index
of attack to Bogatir variety is 1.86 percentin 2006, to 16.40 percentin
2008. Slightly susceptible is Ben Sarek with index of infestation of
4.66 to 21.60%. Relatively weaker susceptibility during the study
showed Silvergieters schwarze variety (Figure 1).
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Figure 1. Index of antracnose attack (Gloeosporium ribis) (%) for the period 2006-2010

Conclusion

Practically, this survey for the region of Troyan established no
disease resistant black currant varieties. Climatic conditions,
especially rainfall, have significantimpact on the degree of injury on
the leaves by antracnose. The strong development of the disease
during the study enabled us to make a comparative assessment of
the susceptibility of various species to the agent in field conditions.
With the least offensive highlight are Ben Sarek, Bogatir and
Silvergieters schwarze varieties.

References

Berkely M, 1873. Grevildea, 2.

Hristov L, 1980. Black currant. Hristo G. Danov, Plovdiv, 70-73 (Bg).
Kickx|, 1867. Flore criptogamique des Flandres, 2.

Kuzmina E, 1986. Rating productivity potential of black current
varieties. Collection science, VNIIS, 46, 41-45 (Ru).

McKenney, 1923. Influence of soil temperature and moisture on
infection of wheat seedling by Helmintosporium sativum. Journal of

Agricultural Research.

Natalyina O, 1963. Diseases of strawberries. Moscow, 171-192
(Ru).

Nedev N, Grigorov J, Baev V, Serafimov S, Strandjev A,
Kavardjikova L, Lazarov K, Nikolov N, Djuvinova V, Popova L,
Slavov N, lliev P, Stoyanov D, Kunev |, Krinkov H, Vishanska Y
and Topchiysko M, 1979. Methodology for the study of plant
genetic resources for fruit plants. Plovdiv, 121-123 (Bg).

Popova L, 1984. Dynamic changes in the varieties with berries.
Fruit- growing 1984, 7, 17-20 (Bg).

Stoyanova T, Minkov P and Minev I, 2008. Relationship of
introduced black currant varieties to some fungal diseases in the
region of Troyan. European Environment and Health, Academic
Press, Agricultural University, Plovdiv, 291-296 (Bg).

Zaharieva T, 1972. Diseases of strawberry and black currant. Fruit-
growing 3, 22-26 (Bg).

Zaharieva S, 1974. Biological studies of economically important
fungal diseases in Bulgaria black currant and fight with them, Thesis
for PhD, Agricultural Academy, Sofia (Bg).

Zaharieva S, 1974. Biological studies on the cause of antracnose in
black currant (Gloeosporium ribis) (Lib.) Mont. et Desm. Garden and
wine science, 7, 36-47 (Bg).

55



AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 4, No 1, 2012

CONTENTS 1/2
Genetics and Breeding

Polymorphism of storage proteins in malting barley lines developed at Dobrudzha Agricultural Institute — General Toshevo 3
G. Mihova, D. Yordanova, D. Valcheva, S. Doneva, I. lvanova

Combining ability for grain yield of mid-late maize inbred lines 7
N. Petrovska

Technological evaluation of new common winter wheat lines developed at Dobrudzha Agricultural Institute — General 10
Toshevo

. Stoeva

Effects of antioxidant (Salvia officinalis L. extract) on in vitro fertilization and micromanipulation intracytoplasmic sperm 15
injectionin Albino mice

H.Al-Ahmed, R. Mahood, G. Boney, S. Georgieva

Nutrition and Physiology

Changes in chlorophyll fluorescence and leaf gas exchange of durum wheat under low positive temperatures 20
Z.Zlatev, T. Kolev

Leaf gas exchange and water relations of two sunflower cultivars under drought 24
Z.Zlatev

Comparative investigation on some welfare indicators of cattle under different housing systems 27
J. Mitev, T. Penev, Zh. Gergovska, Ch. Miteva, N. Vassilev, K. Uzunova

Production Systems

Vertical distribution of wheat seeds in the soil layer depending on the type of pre-sowing tillage 33
P.Yankov

Chemical composition of sediments from fish ponds as a natural biological product 36
D. Terziyski, L. Hadjinikolova

Meat yield of stone crayfish Austropotamobius torrentium (Schrank, 1803) 4
T.Hubenova, A. Zaikov, |. Piskov, . lliev

Parameters of the soil chip of a vertical rotational soil-cultivating organ with active drive 45
D. Guglev, M. Vassileva

Impact of mineral fertilization in carp ponds on dependant environmental factors 49
L. Hadjinikolova, D. Terziyski, A. lvanova

Susceptibility of black currant varieties grown in Troyan to Antracnose (Gloeosporium ribis) Mont. et Desm 54
T. Stoyanova, |. Minev, P. Minkov

Agriculture and Environment

Preliminary study on the invasive Acizzia jamatonica (Hemiptera: Psyllidae) and its predators in Bulgaria 56
V. Harizanova, A. Stoeva, M. Mohamedova

Dynamics in the qualitative composition of phytoplankton from different water areas along the Bulgarian Black Sea coast 62
in 2009

D. Petrova, D. Gerdzhikov

Investigations of the macrozoobenthos in Burgas Bay (Black Sea) 73

E. Petrova, St. Stoykov



AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 3, No 4, 2011

CONTENTS 2/2
Monitoring of pest populations — an important element of integrated pest management of field crops 77
V. Arnaudov, S. Raykov, R. Davidova, H. Hristov, V. Vasilev, P. Petkov

Acute toxicity of benzoates for different species 81
Y.Koleva

Product Quality and Safety

Changes in the chemical composition of some pieces of pork stored at differenttemperatures 85
A.Kuzelov, O. Savinok, T.Angelkova, Dijana Naseva

Sensory and nutritive quality of fermented dry sausages produced in industrial conditions 89
Kuzelov, O. Savinok, T. Angelkova, M. Mladenov

Short communications

Influence of the disk angle adjustment on the condition soil surface using surface tilling machine 92

M. Dallev, I. Ivanov






Instruction for authors

Preparation of papers

Papers shall be submitted at the editorial
office typed on standard typing pages (A4,
30 lines per page, 62 characters per line).
The editors recommend up to 15 pages for
full research paper ( including abstract
references, tables, figures and other
appendices)

The manuscript should be structured as
follows: Title, Names of authors and
affiliation address, Abstract, List of
keywords, Introduction, Material and
methods, Results, Discussion,
Conclusion, Acknowledgements (if any),
References, Tables, Figures.

The title needs to be as concise and
informative about the nature of research. It
should be written with small letter /bold, 14/
without any abbreviations.

Names and affiliation of authors
The names of the authors should be
presented from the initials of first names
followed by the family names. The
complete address and name of the
institution should be stated next. The
affiliation of authors are designated by
different signs. For the author who is going
to be corresponding by the editorial board
and readers, an E-mail address and
telephone number should be presented as
footnote on the first page. Corresponding
authoris indicated with *,

Abstract should be not more than 350
words. It should be clearly stated what new
findings have been made in the course of
research. Abbreviations and references to
authors are inadmissible in the summary. It
should be understandable without having
read the paper and should be in one
paragraph.

Keywords: Up to maximum of 5 keywords
should be selected not repeating the title
but giving the essence of study.
The introduction must answer the
following questions: What is known and
what is new on the studied issue? What
necessitated the research problem,
described in the paper? What is your
hypothesis and goal ?

Material and methods: The objects of
research, organization of experiments,
chemical analyses, statistical and other
methods and conditions applied for the
experiments should be described in detail.
Acriterion of sufficientinformation is to be

possible for others to repeat the
experimentin order to verify results.
Results are presented in understandable
tables and figures, accompanied by the
statistical parameters needed for the
evaluation. Data from tables and figures
should not be repeated in the text.
Tables should be as simple and as few as
possible. Each table should have its own
explanatory title and to be typed on a
separate page. They should be outside the
main body of the text and an indication
should be given where it should be
inserted.

Figures should be sharp with good
contrast and rendition. Graphic materials
should be preferred. Photographs to be
appropriate for printing. lllustrations are
supplied in colour as an exception after
special agreement with the editorial board
and possible payment of extra costs. The
figures are to be each in a single file and
their location should be given within the
text.

Discussion: The objective of this section
is to indicate the scientific significance of
the study. By comparing the results and
conclusions of other scientists the
contribution of the study for expanding or
modifying existing knowledge is pointed
out clearly and convincingly to the reader.
Conclusion: The most important conse-
quences for the science and practice
resulting from the conducted research
should be summarized in a few sentences.
The conclusions shouldn't be numbered
and no new paragraphs be used.
Contributions are the core of conclusions.
References:

In the text, references should be cited as
follows: single author: Sandberg (2002);
two authors: Andersson and Georges
(2004); more than two authors: Andersson
et al.(2003). When several references are
cited simultaneously, they should be
ranked by chronological order e.g.:
(Sandberg, 2002; Andersson et al., 2003;
Andersson and Georges, 2004).
References are arranged alphabetically by
the name of the first author. If an author is
cited more than once, first his individual
publications are given ranked by year, then
come publications with one co-author, two
co-authors, etc. The names of authors,
article and journal titles in the Cyrillic or
alphabet different from Latin, should be
transliterated into Latin and article titles
should be translated into English.
The original language of articles and books
translated into Englishisindicated in

parenthesis after the bibliographic
reference (Bulgarian = Bg, Russian = Ru,
Serbian = Sr, if in the Cyrillic, Mongolian =
Mo, Greek = Gr, Georgian = Geor.,
Japanese = Ja, Chinese = Ch, Arabic = Ar,
etc.)

The following order in the reference list is
recommended:

Journal articles: Author(s) surname and
initials, year. Title. Full title of the journal,
volume, pages. Example:

Simm G, Lewis RM, Grundy B and
Dingwall WS, 2002. Responses to
selection for lean growth in sheep. Animal
Science, 74, 39-50

Books: Author(s) surname and initials,
year. Title. Edition, name of publisher,
place of publication. Example:
Oldenbroek JK, 1999. Genebanks and
the conservation of farm animal genetic
resources, Second edition. DLO Institute
for Animal Science and Health,
Netherlands.

Book chapter or conference proceedings:
Author(s) surname and initials, year. Title.
In: Title of the book or of the proceedings
followed by the editor(s), volume, pages.
Name of publisher, place of publication.
Example:

Mauff G, Pulverer G, Operkuch W,
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of
unconverted and converted C3. In:
Provides of the Biological Fluids (ed. H.
Peters), vol. 22, 143-165, Pergamon
Press. Oxford, UK.

Todorov N and Mitev J, 1995. Effect of
level of feeding during dry period, and body
condition score on reproductive
performance in dairy cows, IX "
International Conference on Production
Diseases in Farm Animals, Sept.11 — 14,
Berlin, Germany, p. 302 (Abstr.).
Thesis:

Penkov D, 2008. Estimation of metabolic
energy and true digestibility of amino acids
of some feeds in experiments with muscus
duck (Carina moshata, L). Thesis for DSc.
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not
responsible for incorrect quotes of
reference sources and the relevant
violations of copyrights.



AGR[CULTURAL Volume 4, Number 1

March 2012
SCIENCE AND TECHNOLOGY
Journal web site: v\ shr:

www.uni-sz.bg/ascitech/index.html www.alfamarket.biz



