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Dear colleagues, 
the next RUGFREN-meeting will take place in May 10.-13.2016 at the Agrarian 
University in Krasnodar.                                                                                                  
For more information, please contact Dr.Solomakhin <solom79@yandex.ru>. 
The speakers are kindly asked to write a brief summary of their presentation, which 
will be distributed at the meeting. When writing abstracts for the Newsletter, please 
explain the unknown abbreviations. 

 

 Abstracts and links of recent studies by RUGEFREN-members 
 

V.A.Goudkovsky,L.V.Kozhina, Y.B.Nazarov,2016:The effect of a-farnesene in the 
storage atmosphere on the development of apple fruit scald. In press. 
 

In all regions of commercial horticulture scald is a severe physiological disorder in 
many apple cultivars. There are several methods used for protection of  apple fruit 
against scald as antioxidants, treatment with DPA,1-MCP,storage in dynamic 
atmosphere. However the problem hasn't been solved for specific cultivars. Several 
researchers consider an accumulation of conjugated triene oxidation products (KT281) 
of a-farnesene in fruit skin cuticle the main reason for fruit scald development, which 
is also confirmed in our investigations. After three months storage the skin of scald 
damaged and intact fruit of  'Antonovka obyknovennaya'  contained 25.6 and 5.9 
nmol/cm³ KT281 respectively. Fruit storage in sealed rooms with limited external air 
interchange resulted in increase of losses from scald damage compared with CA. 
Combined storage of high and low scald susceptible cultivars in RA showed a possible 
increase of losses in low suceptible fruit compared with those in separate storage.It 
may result by the evolving compounds(including a-farnesene) from fruit scald 
suceptible cvs.and accumulation of these compounds in the room atmosphere 
stimulating scald development both in high and low susceptible cvs. We have revealed 
the accumulation of a-farnesene in filter cloths treated with Vaseline oil used for fruit 
packaging and indicator bands(tracer bands),freely arranged in the room (no contact 
with fruit), confirming its evolving into the environment.The level of a-farnesene 
accumulation in the storage atmosphere and in indicator bands respectively depends on 
genotype,maturity degree,storage conditions,1-MCP-treatment and other factors. 
In three months storage of 1-MCP treated fruit of high scald susceptible(cv.Antonovka    
obyknovennaya),middle susceptible (cv.Sinap Orlovsky) and low susceptible (cv. 
Zhiguloyvskoe) kept in RA (CO² and O² - 1.2-1.5% ) the content of a- farnesene in IB 
ranged from 947,344 to 22 nmol/cm²  respectively. It has been established that the 
farnesene in 2.5 months storage in MA (CO²-2-4%,O²-15-18%) of control and 1-MCP 
treated  'Martovskoye' fruit (susceptible to scald) the content of a-farnesene in IB 
ranged from 577 to 58 nmol/cm² (the KT281 content in fruit skin cuticle being 23.6 
and 5.2 nmol/cm² respectively), losses from scald damage 50 and 0% correspondingly. 
Under similar conditions of storage of control and 1-MCP treated fruit of scald low 



susceptible cv. Bogatyr, the content of farnesene in IB ranged from 117 to 11 nmol/cm² 
(the KT281 content in fruit skin cuticle being 1.7 and 0.3 nmol/cm²).Losses due to 
scald damage were not found. 
Mode experiments allowed avoidance of a-farnesene absorption in storage atmosphere 
by oil filter, sharply reduced the KT281 content in the fruit and avoided scald 
development compared with the control. The obtained results provide possibillities for 
the development of a new method of fruit protection against scald by means of 
absorption or oxidation of a-farnesene in the storage atmosphere. 
I.V.Michurin All Russian Research Institute of Horticulture, Michurinsk, Russia, 
 

A.Budagovsky,O.Budagovskaya,2016:Postharvest Laser Treatment of Top and Soft 
Fruit. In press. 
The effect of low intensive coherent irradiation(LICI) was studied on the postharvest  
functional state of fruit. Fruit of six apple cultivars and three strawberry cultivars with 
different ripening dates were involved in the experiment for investigation of 
physiological and morphological characteristics. Quazimonochromatic irradiation of 
heat sources with appropriate filter and helium-neon lasers were used as regulatory 
factors. 633 nm wave length in maximum of the spectral band provided phytochrome 
photoconversion in active mode. The following complex of optimum treatment 
parameters was found: coherence degree, power density, period of irradiation, mode of 
light flux and fruit distribution in this flux. Apples stored in air at t° +2...4°C were not 
exposed to chemical treatments. Strawberry fruit were exposed for 3-4 days at 
+20...22°C. 
Low intensive light with a coherent field less than average size of the fruit cells 
promoted the development of fungous diseases at statistical level of significance 
(P>0.05) and resulted in 20-30% increase of fruit loss in comparison with the untreated 
control. High-intensive coherent irradiation on the contrary greatly reduced the level of 
physiological and microbial fruit diseases by this avoiding loss. The observed result 
was not effected by variation of power density of LICI from parts to tens of watt/m².A 
non-linear dependence of the photostimulatic effect on the period of irradiation was 
detected. The response curve was multimodal and typical for other plant organisms. 
The optical flux in the fruit zone was formed by narrow laser beam scanning at narrow 
band, splitting beam by microraster and beam defocusing by short-focal lens with 
Fourier transform filter. The latter treatment showed best results. Fruit in LICI flux can 
be stationary or rotating in such a way that most part of the fruit could be exposed to 
irradiation. 
Similar results were obtained with strawberry fruit.Laser  treatment can be also used 
during fruit grading on transfer lines of Greefa (Holland) or LTO-3A (Russia).The 
method of laser tissue microstructure analysis is recommended to provide 
simultaneously grading and stimulation of the functional activity of fruit. Trials on a 
farm scale confirmed 2-3 months storage prolongation of middle and late fruit 
cultivars with no CA and chemical treatments being used. 
I.V.Michurin All Russian Research Institute of Fruit Crops Genetics and Breeding, 
Michurinsk,Russia; 
I.V.Michurin All Russian Research Institute of Horticulture, Michurinsk, Russia 
 



O.Budagovskaya, A. Budagovsky,2016: Laser Diagnostics of a Functional State of 
Agricultural Plants. In press. 
The development of efficient agricultural technologies requires appropriate plant 
responses to the effects of an environment. Such objective can't be solved by the 
recognized methods. Therefore, a non-destructive method of the express diagnostics of 
the plant functional state has been developed. It was named Laser Analysis of 
Microstructure(LAM).The method should quantitatively determine the structural 
organisation of plant tissue by means of coherent laser optics. It has been established 
that the effect of different biotic and abiotic factors results in changes in the amplitude 
and phase characteristics of laser irradiation scattered by the object. 

The functional activity of plant organisms can be determined by the value of 
these parameters. The investigations conducted in Russia and Germany have 
confirmed the efficiency of this method for the estimation of marketable quality of 
fruits, establishment of the specificity of plant species, optimization of plant nutrition, 
early diagnostics of fungal and virus diseases, determination of the efficiency of 
herbicides and fungicides treatments and the analysis of the effect of adverse factors. 
The advantages of the LAM have been confirmed by the comparative tests of the new 
method and widely recognized ones(chlorophyll fluorescence, enzyme analysis etc) 
I.V. Michurin All-Russian Research Institute of Horticulture,Michurinsk,Russia;  
I.V.Michurin All Rusian Research Institute of Fruit Crops Genetics and Breeding, 
Michurinsk, Russia;Institute of Fruit and Vegetable Research, University,Bonn, 
Germany  
 

N.Solomatin,2016: Comprehensive evaluation of new clonal apple rootstocks and 
cultivars. 
As a result of selection work for many years, the hardy dwarf- and semi-dwarf clonal 
apple rootstocks have been developed at the Michurinsk State Agrarian University by 
Professor V.I Budagovsky and his followers. The breeding of new forms of rootstocks 
is being continued now and a series of new clonal apple rootstocks have been selected 
here recently. They need a comprehensive evaluation in the stool bed, nursery and 
orchard to find the best forms of clonal rootstocks for modern intensive apple 
orchards. The evaluation has been conducted with 32 new forms of clonal rootstocks at 
the stool bed. They were selected from repeated crossings of the rootstock 
„B“(Budagovsky) series with winter-hardy cultivars as 'Karpovskoe'.A preliminary 
three year evaluation of rootstocks by degree of dwarfity resulted in the selection of 
the dwarfing rootstocks '7-1-96','7-1-30' ('85-11-9' x '-5- 32') and the semi-dwarf 
rootstock '7-5-100' ('69-16-31' x 'Karpovskoe'). All of them are characterized by good 
rooting(4 to 4.5 on a 5-point scale of Budagovsky), high field hardiness and tolerance 
to scab and powdery mildew(degree of damage less than 1 point).We want to continue 
to test these rootstocks in the nursery and the orchard. 
    Many hybrids, which were obtained during the rootstock selection have an intense 
anthocyanin color of the fruit flesh. Apples of such cultivars may have use for 
processing. After a preliminary assessment of more than 700 hybrids for yield and fruit 
quality characteristics, 6 forms have been selected. Juice, stewed fruit and fruit chips 
were sampled from the harvested fruit. Juices from red flesh apple of the hybrids  '87-
3-2' and 'Granatnoe'  had the highest organoleptic points(8.7 and 8.76 respectively on a 
10 point scale).They had a total soluble solids content of 12 -15.8 %,sugars 11.3-13.6 



%,and anthocyanins 46-64 mg/%.At the same time they had a sour taste(sugar: acid 
ratio of 6.1-12.2). Apple chips from the red flesh apples got a high sensory evaluation 
and do not lose anthocyanin pigmentation after drying. They had a wider sugar: acid 
index in comparison with the juice of the same fruit and a well balanced taste.Further 
research will be continued both in terms of selecting cultivars with red flesh apples of 
improved fruit quality with the potential for new kinds of processed products. 
 

M.M.Blanke, A.Kunz, 2016: Alternatives to phosphonates for fruit colouration. 
Scientia Horticulturae198, 432-437. 
Red colouration is a prime consideration for the consumer when purchasing any fruit, 
whether tomato, pepper, strawberry or apple. Phosphonates, previously used to 
enhance fruit colouration e.g.in apple, have now been classified by the EU as plant 
protection agents, which implies scrutiny of treated fruit to residues. 

Therefore, two phosphonate-free, potentially colour enhancing agents, i.e. 
Wuxal P 45 and Sunred, were examined on apple cv. 'Braeburn' at Klein-Altendorf as 
to their effect on fruit quality i.e. colour, starch degradation(ripeness),sugar(taste) and 
firmness(storability) in comparison with reflective mulches, spread in the alleyways 5-
6 weeks before harvest. In 2014,a year with good fruit colouration, Wuxal 
P45(2x5L/ha) showed no effect on fruit colouration, firmness or class1 or fruit size 
distribution relative to the control. Sunred, a new bio-stimulant of PAL activity, 
containing phenyl-alanine, monosaccharides, oxylipins , and methionine as ethylene 
precursor improved colouration by ca 2% when expressed as fruit with >50% 
colouration and 12.2% of fruit >75% red colouration without affecting fruit firmness 
but accelerated ripening. 

Both inorganic mulches increased light reflection to the fruit from 1-2 to 45-55 
µmol PAR m-² s-s-1,which improved colouration particularly of the down-facing side 
of the apple fruit to values of a = 25.7(Daybright) and 34.1(Extenday) relative to green 
peel of the control fruit(grass; a = 1.0) with a concomitant reduction from 
hue=87(green)in the control to hue=46 with Daybright and 36(red) with Extenday. 
Similarly, both reflective mulches increased the portion of fruit with >50% colouration 
by 44% (Daybright and 55% (Extenday) without affecting fruit quality. The results 
indicate utilisation of reflective materials as most efficient option for the future, 
followed by Sunred, when phosphonates are no longer available for fruit colouration; 
this work appears to be the first in search for alternatives to phosphonates for fruit 
colouration in horticulture. 
 

M. Brüggenwirth, M.Knoche,2016: Factors affecting mechanical properties of the 
skin of sweet cherry fruit. J.Amer.Soc.Hort.Sci..141,45-53 
 

M. Brüggenwirth, M.Knoche,2016:Mechanical properties of skins of sweet cherry 
fruit of differing susceptibilities  to cracking.  J.Amer.Soc.Hort.Sci. in press. 
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