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Abstract

STOEV, A., 2014. Systematization of chlorotic manifestations on pome and drupaceous fruit plant species in Bul-

garia. Bulg. J. Agric. Sci., Supplement 1: 179-182

The report presents data on chlorotic manifestations, observed within 2004 — 2013 on pome and drupaceous fruit species
grown in different areas of Bulgaria. Those manifestations were systematized in view of their role as a key for further investi-
gations on their etiology and the possibilities for their prevention and treatment.

The data were collected during the inspection of fruit orchards that had been created either for industrial fruit production
or family consumption. The inspection, marking of the infected trees, compiling an anamnesis for the separate pathological
manifestations, collecting samples for laboratory testing and the sample tests present a research process.

The established manifestations were generally classified as infectious and noninfectious, according to their etiology. The
agents of the infectious ones were fungi and viruses and noninfectious were caused by the adverse effect of abiotic factors such
as excess soil humidity and obstruction of nutrient assimilation. Moreover, abiotic factors like excess soil humidity exposed

the root system to the attack of fungal pathogens.
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Introduction

Chlorosis is a well known disease among fruit farmers
and its economic importance has focused scientific research
on its etiology. The accumulated information showed that
the causes of chlorosis could be defined generally as infec-
tious and noninfectious.

The first group comprised the viruses, phytoplasmas and
other similar agents of infection and the second — the dis-
turbances in the nutrient regime of fruit plants, ruined water
balance, increase of soil pH and genetic anomalies, etc.

Chlorosis control calls for Good Agricultural Practice
(GAP) in fruit plantations. Any negligence in the applied
agrotechnologies might result in the strong chlorotic dam-
age of the fruit trees and economic losses to fruit grow-
ers. At the first symptoms of chlorosis, the fruit farmers
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'Agricultural Academy, Agrarian University, etc.

should look for assistance and advice from the qualified
experts of the territorial units of the Bulgarian Food Safety
Agency (BFSA) of the Ministry of Agriculture, who are re-
sponsible for plant disease and pest control, among other
obligations. Further investigations concerning accurate di-
agnosis could be recommended for accomplishment in the
scientific units'.

The timely disease diagnosis is of major importance to chlo-
rosis control and to minimizing the losses it incurs. Diagnosis is a
process that includes a number of activities, such as investigation
in the affected orchards, marking the infected trees, making an
anamnesis of the separate pathological manifestations, collecting
samples for laboratory tests and testing them, etc. In real life, the
process is never complete for one reason or another. However,
in a critical situation, the fruit growers will get a useful piece of
advice, highly reliable and based on timely diagnosis.
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The objective of the present report was to systematize
the accumulated information on the chlorotic manifestations
in pome and drupaceous fruit trees in order to optimize the
process of diagnosis.

Material and Methods

The study encompassed the following fruit species: plum,
sour cherry, cherry, apricot, apple, pear, medlar and almond
grown in different areas of the country, where the investi-
gations took place either planned in a preliminary scientific
program or as a response to signals and samples of the above
mentioned fruit species, received by the institute.?

In case of chlorotic manifestations, the attention was focused
on facts and events of meteorological character for the specified
area, the species in the fruit plantation and the agrotechnology
applied, including fertilization and disease control products, etc.

The chlorotic manifestations were compared according
to Isaeva (1971), Ogawa et al. (1995), Jeffers and Wilcox
(1997), Slykhuis (1997), Schurtleff and Averre (1997) and
Yanase et al. (1997).

The systematization was based on the following indexes:

e extend and frequency of manifestation on the leaf lamina;

e type of manifestation (systemic or partial);

e location of manifestation on the tree canopy;

e location and frequency of manifestation in the plantation.

The investigation also accounted for accompanying path-
ological symptoms in cases of severe infection such as tissue
and organ necrosis and suppressed growth, etc.

In some cases of suspected infectious chlorosis young
immature leaves and blossoms were collected for an enzyme
linked immunosorbent assay — double antibody sandwich
(DAS - ELISA).

DAS ELISA, intended to identify the prunus necrotic
ringspot virus (PNRV), prune dwarf virus (PDV) and apple
mosaic virus (ApMV), was performed with the diagnosis re-
agents of the company LOEWE as per the instructions pro-
vided by the company.

Results and Discussion

According to the data collected during the investigations
as well as the signals received by the institute, chlorotic man-
ifestations were identified in the plum, sour cherry, cherry,
apricot, apple, pear, medlar and almond.

Their identification by regions and variation by the trees of
different fruit species is given in Table 1. The biggest diversity
was observed in the apple tree where the chlorotic manifesta-
tions varied from mosaic leaf spots to complete chlorosis (yel-
lowing) that spread on leaf lamina veins as well.

In a newly planted garden in the area of Skrat village,
Petrich municipality, the fully developed leaves of some
trees were pale green and became rusty red during late sum-
mer after continuous and heavy rainfall at the beginning of
the vegetative period. The chlorosis appearance and sup-
pressed growth persisted during the subsequent vegetation.
Some of the ailing trees were eradicated because of the lack
of recovery symptoms and even decease. The damages to
the root system of some eradicated trees resembled phytoph-
thora root, crown and collar. There was a clear line between
the damaged and healthy tissue. When the root system had
not decayed, no necrosis was found in the area of adhesion
between the graft and rootstock (Gonsales, 1997).

The established symptoms corresponded to the ones re-
ported by Jeffers and Wilcox (1997), Nakova (2003) and
Nakova (2011). The presence of Phytophthora infection was
confirmed by the laboratory test as well®.

Several trees with mosaic on the leaves, resembling apple
mosaic (ApMV) (Trifonov, 1972) or partial albinism (pan-
ashure) (Markov et al., 1989) were found in the same garden.
The virus test proved the presence of virus infection®. In the
observed case of albinism chlorotic was affected the lower
parts of the leaf lamina (partial albinism).

The complete chlorosis might infect the leaves of separate
branches or the whole canopy, accompanied by branch drying
in pear and medlar also known as “dry twigs”. Due to the lack
of adequate pruning, some branches of the old apple trees with
very dense canopy had distinct chlorotic leaves (Plates 1 — 3).

In sour cherry and cherry, yellowing is most often observed
on the leaves of the lower part of the canopy when it is too dense
due to the lack of pruning for shaping and thinning. Complete
chlorosis covered the whole leaf lamina, including leaf veins.
This was observed on all leaves of the single branches and even
the whole tree canopy. It kind of chlorosis could spread easily in
years with abundant rainfall during the first half of the vegeta-
tion and the affected leaves could drop as early as the end of
spring or beginning of summer. Sometimes complete chlorosis
is accompanied with drying of branch tips.

In plum, complete chlorosis was manifested on the twig
tips of young trees, as well as on some skeleton branches in

2The Plant Protection Institute was in the structure of the National Service for Plant Protection within 2003 — 2010 year. Today it is part of
the Institute of Soil Science, Agrotechnologies and Plant Protection ,,Nikola Pushkarov®, Sofia.
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Plate 2. Severe chlorosis on pear tree Plate 4. Healthy apple tree
the canopy of old trees. Other old trees showed symptoms of In apricot, the chlorotic manifestations varied from leaf

the silver leaf disease. Some necrotic sectors were identified in fading, accompanied by weaker or stronger wilting, to yel-
old trees with chlorosis and silver leaf. The results of the test lowing with necrotic spots and drying. Some branches or
of chlorotic plum samples for PNRV u PDV were negative. even whole trees with the described symptoms died during
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the first half of the vegetation. This pathological phenom-
enon has been defined as apoplexy in specialized literature
(Videnov et al., 1983).

Chlorosis could be a symptom of bud failure in almond.
This was established in a new plantation in the area of Bur-
gas, where clusters of pale green leaves on bare twigs grew
in contrast with the leaves of healthy branches and trees.

The results of the laboratory tests showed that the trees
with bud failure were infected with PNRYV, considered a pos-
sible pathogen for this disease in specialized literature (Sto-
ev, 2012).

The chemotherapy trials gave a very good positive result
with the application of Sekvestren and Lactofol Fe in severe
systemic chlorosis in apple, pear and medlar (Stoev and Fil-
ipov, 2013).

Good farming practices are of essential importance for
chlorosis prevention, namely suitable location, good drain-
age, reserve fertilization, virus free plant material, type of or-
chard that requires a certain rootstock, soil cultivation during
vegetation etc (Trifonov, 1972; Trachev et al., 1975; Stoilov,
1977, Stanchev et al., 1982; Lecheva et al., 2006). The use
of chemotherapeutic products is an extreme measure for sav-
ing the fruit trees in severe cases of noninfectious chlorosis
(Videnov et al., 1983; Stoev and Filipov, 2013).

Conclusions

The chlorotic manifestations in pome and drupaceous
fruit species, grown in Bulgaria, have different etiology. They
can be indicators of dangerous diseases like Phytophthora rot
and apoplexy that are fatal for the infected trees. The com-
plete noninfectious chlorosis could cause the destruction of
separate branches or whole trees as well but timely diagnosis
is essential for its treatment. The most efficient measure for
chlorosis control is prevention by means of Good Agricul-
tural Practice. The chemotherapy of noninfectious chlorosis
should be regarded as an extreme measure against the severe
damage or dying of the infected trees.

References

Gonsales, D., 1997. Apple Union Necrosis and Decline. In: Com-
pendium of Apple and Pear Diseases, APS Press, St. Paul, Min-
nesota, 75-76. Edited by Jones, A. L. and H. S. Aldwinckle.

Isaeva, E. V., 1971. Atlas for Diseases of Fruit and Berry Species.
Publishing house “Urozhay”, Kiev, pp. 74-75 (Ru).

Jeffers, S. N. and W. F. Wilcox, 1997. Phytophthora Crown, Collar
and Root Rots. In: Compendium of Apple and Pear Diseases,

APS Press, St. Paul, Minnesota, pp. 43—45. Edited by Jones, A.
L., H. S. Aldwinckle.

Lecheva, L., P. Petrov, M. Nakova, M. Borovinova, N. Velcheva,
S. Simova, E. Staneva, L. Ivanova, V. Taseva, Sht. Kalino-
va, P. Nikolov and M. Tsenova, 2006. Good Practice in Plant
Protection of Drupaceous Fruit Species. Ministry of Agricul-
ture and Forestry, National Service for Plant Protection, pp.
379-415 (Bg).

Markov, M., F. Straka, 1. Balinov, V. Boyadzhiev, N. Velcheva,
E. Videnova, M. Vitanov, N. Genchev, E. Gencheva — Chet-
karova, T. Zaharieva, H. Karzhin, Y. Lyubenov, P. Mihay-
lova, P. Nachev, M. Tsalev and B. Choleva, 1989. Dictionary
for Plant Protection. ZEMIZDAT, Sofia, Ne 191, Ne 8231 (Bg).

Nakova, M., 2003. Phytophtora Rot on Fruit Trees. Plant Protec-
tion, 6: 17-18 (Bg).

Nakova, M., 2011. Parasitic Phytophtora Fungi on Fruit Species
in Bulgaria. Doctor's Thesis, Agrarian University, Faculty of
Plant Protection and Agroecology, Plovdiv (Bg).

Ogawa, J. M, E. L. Zehr, G. W. Bird, D. F. Ritchie, K. Uriu and
J. K. Uyemoto, 1995. Compendium of Stone Fruit Diseases.
APS Press, St. Paul, Minnesota, pp. 88-91.

Schurtleff, M. C. and C. W. Averre II1, 1997. The Plant Pisease
Clinic and Field Diagnosis. APS Press, St. Paul,, Minnesota,
5-6, 133.

Slykhuis, J. T., 1997. Apple Replant Disease. In: Compendium
of Apple and Pear Diseases, APS Press, St. Paul, Minnesota,
47-48. Edited by Jones, A. L., H. S. Aldwinckle.

Stancheyv, L., L. Stoyanov and G. Stoilov, 1982. Microelements
and Microelement Manures. ZEMIZDAT, Sofia, pp. 129 — 130
(Bg).

Stoev, A., 2012. Prunus Necrotic Ringspot Virus Detected in Al-
mond Trees Manifesting Bud Failure. Third Congress of Virol-
ogy (Days of Virology in Bulgaria), Proceeding and Abstracts.
The Stephan Angeloff Institute of Microbiology, Bulgarian
Academy of Sciences, October 25-27, Sofia, pp. 87-89 (Bg).

Stoev, A. and R. Filipov, 2013. Chemotherapy of Chlorosis on
Fruit Trees of Apple, Pear and Medlar Species. In: II Scientific
Conference “Theory and Practice in Agriculture”, University of
Forestry, 22-24.11.2013 r., Yundola, Bulgaria, p. 46.

Stoilov, G., 1977. Mineral nutrition of fruit plants and methods for
its control. Publishing house “Hristo G. Danov”, Plovdiv, pp.
124-128 (Bg).

Trachev, D. K., M. Hr. Yoncheva, S. Hr. Ivanov and D. T. Tri-
fonov, 1975. Rootstocks for Fruit Trees and Production of Plant
Propagative Material. Publishing house “Hristo G. Danov”,
Plovdiv, pp. 4647 (Bg).

Trifonov, D., 1972. Viral Diseases on Fruit Trees. ZEMIZDAT, So-
fia (Bg).

Videnov, B., V. Todorov, N. Maksimov and K. Lazarov, 1983.
Engagement Book for the Orchardist. Publishing house “Hris-
to G. Danov”, Plovdiv, p. 152 (Bg).

Yanase, H., G. I. Mink, K. Sawamura and A. Yamaguchi, 1997.
Apple Topworking Disease. In: Compendium of Apple and
Pear Diseases, APS Press, St. Paul, Minnesota, pp. 74-75. Ed-
ited by Jones, A. L., H. S. Aldwinckle.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


