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Dear Colleagues, 
for various reasons the intended RUGEFREN-meeting in November had to be 
postponed until May 10.-13. 2016. The meeting will take place at the University in 
Krasnodar.  Dr.Alexey Solomakhin ( <solom79@yandex.ru>) and staff of the 
University will be so kind to organise invitations, the program, transport and 
accomodation. 
During and after the meeting there will be time for discussions about aspects related to 
the Russian-German Fruit Research Network. If you have urgent points and 
suggestions for the final discussion, please send them to<lenzf@uni-bonn.de>.He will 
collect them for consideration on the agenda. 
 

Abstracts and links of recent publications from RUGEFREN members 
 

A.M.Hoffmann,G.Noga,M.Hunsche,2015: Acclimatisations to light quality on plant 
and leaf level affect the vulnerability of pepper (Capsicum annuum L.) to water 
deficit. J.Plant Research,125(2),295-306 DOI: 10.1oo7/s 10265-014 -0698-z 
 
We investigated the influence of light quality on the vulnerability of pepper plants to 
water deficit. For this purpose plants were cultivated either under compact 
fluorescence lamps(CFL) or light emitting diodes(LED) providing similar photon 
fluence rates (95 µmoles m²/s) but distinct light quality.CFL emit a wide-band 
spectrum with dominant peaks in the green and red spectral region, whereas LEDs 
offer narrow band spectra with dominant peaks at blue (445nm) and red(665nm) 
regions. After one-week acclimation to light conditions plants were exposed to water 
deficit by withholding irrigation; this period was followed by a one week regeneration 
period and a second deficit cycle. In general, plants grown under CFL suffered more 
from water deficit than plants grown under LED modules, as indicated by the 
impairment of the photosynthetic efficiency of PSII, resulting in less biomass 
accumulation compared to respective control plants. As affected by water shortage, 
plants grown under CFL had a stronger decrease in the electron transport rate (ETR) 
and more pronounced increase in heat dissipation (NPQ).The higher amount of blue 
light suppressed plant growth and biomass formation, and consequently reduced the 
water demand of plants grown under LEDs. Moreover pepper plants exposed to high 
blue light underwent adjustment at chloroplast level (e.g. higher Chl a/Chl b ratio), 
increasing the photosynthetic performance under the LED spectrum. Differently than 
expected, stomatal conductance was comparable for water-deficit and control plants in 
both light conditions during the stress and recovery phases, indicating only minor 
adjustments at the stomatal level. Our results highlight the potential of the target-use of 
light quality to induce structural and functional acclimatisation improving plant 
performance under stress situations. 
 



A.M.Hoffmann, G.Noga, M.Hunsche, 2015. High blue light improves acclimatisation 
and photosynthetic recovery of pepper plants exposed to UV stress. Environmental 
and Experimental Botany, 109, 254-263 (DOI:10.1016/j.envexbot.2014.06.017) 
       
 

A.Arrue Meloa, J.Usano-Alemany,J.V.C.Guedessa, M.Hunsche,2015: Impact of tank 
mixadjuvants on deposit formation, cuticular penetration and rain-induced removal 
of chlorantraniliprole. Crop Protection,78,253-262 
(DOI:10.1016/j.copro.2015.09.021)  
 

C. Seehuber, L. Damerow,A. Kunz, M. Blanke, 2015: Mechanical Thinning of 
'Lucas' and 'Conference' pear improves fruit quality. Proc. Intl. Pear Congress 
Leuven, 2015, Acta Horticulturae 1094, 289-296: 
 
In the absence of any chemicals approved in Europe for flower thinning the 
objective of the present study was to improve fruit quality i.e. achieve large fruit 
sizes in pears by mechanical thinning.Therefore,18 year old 'Conference' and 
'Lucas' pear trees, trained as super spindles on quince A rootstock with a spacing 
of 4.0 m x 0.4 m were used in Klein-Altendorf near Bonn, Germany; un-thinned 
trees served as a control. These pear trees with intense flowering were blossom 
thinned on April 15, 2009 with rotor speeds of either 300 rpm or 400 rpm both 
at 5km/h tractor speed. The device three horizontal rotors and front mounting of 
the tractor has been developed at the University of Bonn in 2005-2007. By 
selecting a range of combinations of brushes, rotor speeds 350-450 rpm) and 
tractor speeds (4-8 km/h), its vertically operating brushes remove ca 25-32% of 
flowers. Due to its use at early stages of development, i.e. during flowering 
(between pink bud and petal fall), mechanical thinning on its own can break or 
prevent alternate/ biennial bearing. Mechanical thinning on its own or in 
combination with either chemical or hand-thinning improved fruit quality, 
particularly fruit size (by improving the source sink relationship and enlarging 
the photo-assimilates partitioned to the remaining fruit, sugar (taste), and 
sometimes firmness for better storability. 
Mechanical thinning reduced the June drop with increasing rotor speed.June 
drop was stronger reduced in cv.' A. Lucas' (38%) than in cv. 'Conference' 
(27%) when compared with the control. The risk of both over-sized fruit and 
over-thinning appeared small, since mechanical thinning reduced the natural 
June drop without inducing a subsequent fruit drop. Mechanical thinning was 
more efficient in cv. 'Conference' than in cv. 'Lucas'. Overall, the results indicate 
the potential of mechanical thinning as a substitute or combination partner for 
chemical fruit thinning if approved e.g.BA in pear. The device saves labour 
costs, otherwise required for hand-thinning, in the order of 15-30 hours per 
hectare, equivalent to € 100-150 /ha.  
 
 



Blanke,M.,2015: Pome fruit cultivation in Australia. Erwerbs-Obstbau 
57(4),165-170 
 
The IHC post congress excursion provided insights into the Australian pome 
fruit industry in the granite belt. The combination of the granite hills with 
sufficient winter chilling and summer provides an unusual temperate zone 
microclimate despite of the subtropical 28°S latitude, which enables the earliest 
apple harvest in Australia. The major apple cvs 'Gala', 'Granny Smith' and 'Pink 
Lady' on M26 yield at least 80t/ha on average in pedestrian orchards, which 
waive the need for platforms. Alternate bearing is not a problem. Hail nets are 
widespread (90%),the netting often originates from New Zealand, the posts from 
'gum trees' (hardwood Eucalyptus) in local clearings in dry sclerophyll forests; 
honey bees are used to pollinate apple trees. The legal minimum wage of €14/h 
is often exceeded; farm workers are backpackers visiting mostly from Europe 
including Germany, who earn their travel money. Local farm workers are 
difficult to recruit in an environment of low redundancy rate. Sustainability and 
carbon footprint score high in such prosperous environment. Australia is 
officially free of the Varroa mite and fireblight, the latter often a cause of the 
dispute about apple imports from NZ. 
 

H. Cheng, L.Damerow, M.Blanke, Y.Sun, Q.Cheng, 2015:ANN model for apple 
yield estimation based on a feature of tree image. Transactions of the Chinese 
Society of Agricultural Machinery, 46(1), 14-19 
 

E. Luedeling, M.Blanke and J.Gebauer, 2015:Chilling challenges in a warming 
world. Proc.2nd she congress Angers, Acta Horticulturae,1099, 901-910: 
 
Global warming affects perennial horticultural crops in many ways, including 
potentially by reducing available winter chill. For many fruit and nut species of 
the temperate and subtropical climates, such as apple, cherry, peach and walnut, 
fulfillment of cultivar-specific chilling requirements is a prerequisite for 
breaking dormancy, blooming regularly and ultimately for producing 
economically satisfactory yields. Global warming may jeopardize the trees’ 
ability to accumulate sufficient winter chill and become fully receptive to spring 
forcing. In our paper, we review recent evaluations of past and projected future 
changes in winter chill and discuss implications for the production of temperate 
fruits and nuts across Europe. Great differences both in historic trends and in 
future projections were identified when quantifying winter chill with different 
models. The commonly used Chilling Hours Model is highly sensitive to change 
due to hard temperature thresholds that are unlikely to be of biological 
significance. To a slightly lesser degree, this also applies for the Utah Model. 
Among the evaluated models, only the Dynamic Model instills confidence in its 
ability to reliably describe the response of winter chill to temperature, but even 
this model requires more validation. According to the Dynamic Model, changes 



in winter chill vary across climatic zones, with cold climates (e.g. in 
Scandinavia) experiencing an increase in winter chill, temperate climates (e.g. 
Central Europe) seeing stagnation and warm growing regions (e.g. Southern 
Europe) facing declining winter chill. In Europe, the warmest growing regions 
around the Mediterranean Sea are most threatened by reductions in winter chill. 
Besides highlighting the need to consider projected future climate conditions 
when selecting tree cultivars, our study stresses the need to improve our 
understanding of the dormancy-breaking process and to produce and validate 
quantitatively reliable models for projecting fruit and nut production in a 
warming world. 
 
 
M.H. Hagemann, M.G. Roemer,J. Kofler, M. Hegele and J.Wuensche, 2014: 
A New Approach for Analyzing and Interpreting Data on Fruit Drop in 
Mango. HortScience 49(12):1498-1505. 
 
Mango yields are frequently reduced by premature fruit drop, induced by plant 
stresses during the fruit set period in response to unsuitable climatic or crop 
management conditions. There are varying strategies for assessing premature fruit 
drop, which render the comparison and interpretation of published data difficult to 
draw general conclusions. Therefore, the objective was to provide a mathematical 
model that is generally valid for describing fruit losses of mango. The model was 
tested and validated by monitoring the fruit drop for the local North Vietnamese 
cultivars, 'Hoi' and  'Tron', in different management systems over six consecutive 
growing seasons:1)mango-maize intercropping and mango monocropping; 2) 
irrigation; and 3) plant growth regulator applications with 10 ppm N-(2-chloro-4-
pyiridyl)-N-phenylurea (CPPU), 40 ppm 1-naphthaleneacetic acid(NAA), and 40 
ppm gibberellins (Ga3 and Ga 4+7).The patterns of fruit drop was best described 
with a sigmoid function (r²=0.85) and formed the basis for defining three distinct 
drop stages. The post bloom drop, from full bloom to the maximum daily rate of 
fruit drop FD(x), had the highest fruit losses. The following midseason drop stage 
ends at 1% FD(x), a threshold that is suggested after a comprehensive literature 
review. Thereafter, during the pre-harvest drop stage, treatment and cultivar 
differences appear to remain constant despite continued fruit drop. In contrast to 
other mango intercropping studies, fruit loss was not greater in the maize 
intercropping than in the mango monocropping. Irrigation resulted in 
approximately three times higher fruit retention compared with the non-irrigated 
control. A single application of NAA at marble fruit stage (BBCH-scale 70l) 
resulted consistently in the highest fruit retention for both cultivars in midseason 
and at harvest. The model permits the separation between the drop stages,thus 
allowing the evaluation of 1) natural variation before treatment effects during 
post- bloom drop;2) treatment efficacies during midseason drop; and 3) yield 
forecasting at the beginning of the pre-harvest stage. 
Reprint requests should be addressed to<michael@uni-hohenheim>. 



A.Winkler, E.Grimm, M. Knoche, J. Lindstaedt and D. Köpcke, 2014:Late-
season Surface Water induces Skin Spot in Apple. HortScience 49(10):1324-
1327 
 

Skin spot is a commercially important disorder of the fruit skin of 'Elstar' apples 
(Malus domestica Borkh.).The disorder is characterized by patches of small 
brownish dots (“skin spots“) that usually appear on the skin after fruit are 
removed from storage. Water-induced cuticular micro-cracks are implicated in 
the etiology of skin spot. The objectives of our study were 1)to establish the 
effect of surface wetness on the severity of skin spot and 2) to identify possible 
relationships between meteorological records of rainfall over a number of 
seasons and the severity of skin spot in those seasons. Surface wetness 
treatments were imposed on fruit using overhead sprinklers installed above trees 
grown under a plastic rain shelter. During early fruit development (14 to 44 days 
after full boom DAFB),surface wetness did not affect the severity of skin spot. 
However, during the later part of the growing season(greater than 44 DAFB), 
increased surface wetness increased the incidence and severity of skin spot and 
also the severity of cuticular micro-cracking. Most skin spots and micro-cracks 
were already present at harvest before storage, but skin spots and micro-cracking 
did increase slightly during subsequent controlled atmosphere(CA) storage. 
Over a 9-year periode, the severity of skin-spot in 'Elstar' apples grown and 
stored locally under standard orchard and storage conditions was positively 
correlated to the numbers of rainy days. This correlation was greater for the 
period between 1 August to harvest than for periods 1 June to harvest or 1 July 
to harvest. Fruit treated with 1-Methylcyclopropene(1-MCP) were more 
susceptible to skin spot than untreated control fruit. Calculating regression 
equations for the relationship between the severity of skin spot and the number 
of rainy days (1 Aug. and harvest) revealed that the (commercially important ) 
threshold score for skin spot of 2 is predicted to occur after 44 rainy days for 
control fruit and after 34 rainy days for 1-MCP-trated fruit. Our data 
demonstrate that skin spot arises from cuticular microcracks, which in turn result 
from numerous exposures to surface wetness (rain, dew),especially those 
occurring during later stages of fruit development. 
 

 
J.D. Scharwies, E. Grimm, and M.Knoche,2014: Russeting and Relative Growth 
Rate Are Positively Related in 'Conference' and 'Condo' Pear. HortScience, 
49(6), 746-749. 
 

Russeting is a an important surface disorder in fruit and mechanical growth 
stresses. among other factors, are considered causal in russet induction. To test 
this hypothesis, fruit development and russeting were monitored on a whole fruit 
level, and also in the calix, cheek.and neck region of developing 'Conference' and 
'Condo' pear fruit (Pyrus communis L.) To quantify growth, the pear fruit was 



geometrically modeled as approximating to half of a prolate spheroid for the calyx 
region and two truncated cones for the cheek and neck regions, respectively. Mass 
and surface area of 'Conference' and 'Condo' fruit increased in a single sigmoidal 
pattern with time. Fruit volume, determined by buoyancy, using a hydrostatic 
balance, and the Archimedes' principle was closely related to that predicted by the 
model from fruit geometry. Growth rates of surface area in 'Conference' and 
'Condo' peaked at 90 and 100 days after full bloom (DAFB), respectively, and 
were highest in the calyx followed by the cheek and neck regions. Relative growth 
rates, calculated by dividing growth rates by the absolute surface area present at 
that time, were at maximum during early development and thereafter continuously 
declined. In general relative growth rates were highest for the cheek region, 
intermediate in the calyx, and lowest for the neck. 'Conference' fruit were always 
more russeted than 'Condo' with russeting generally decreasing from calyx to 
cheek and neck. Furthermore, russeting increased rapidly in 'Conference' during 
early development until 70 DAFB, particularly in the calyx and cheek regions and, 
to a lesser extent, in the neck region. There was little change in russeting after 70 
DAFB. Plotting rates of russeting vs. relative growth rates in surface area indicate 
a positive and common relationship across regions where russeting increased 
when relative growth rates exceeded 0.3/day. Thus differential growth rates 
between regions within 'Conference' or 'Condo', but not across the two cultivars, 
accounted for topical differences in russeting. 
Reprint requests should be addressed to <moritz.knoche@obst.uni-hannover.de> 
 

 
B.P.Khanal,  M.Knoche, S.Bußler, O.Schlüter,2014: Evidence for a radial strain 
gradient in apple fruit cuticles. Planta (2014), 891-897 (DOI: 10.1007/s00425-
014-2132-0) 
 
 

To all RUGEFREN members and their families I wish a Merry Christmas, some 
relaxing holidays, the Best for the New Year, good health, joy, success and an 
interesting, stimulating meeting in Krasnodar during May! 
 

With kind regards 
Fritz Lenz 
 

Prof.Dr.Fritz Lenz 
INRES-Gartenbauwissenschaft 
University Bonn 
Auf dem Huegel 6 
53121 Bonn 
T.:...02226 7207 
<lenzf@uni-bonn.de> 
 


