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This  short  communication  brings  to the  attention  of the  scientific  community  a new  hypothesis  about  the
mechanism  of the sweet  cherry  fruit  cracking,  which  is a problem  in most  producing  areas  of  the  world
and  causes  significant  economic  losses.  It is  commonly  accepted  that  fruit  crack  after  rainfalls  because  of
the fruit-flesh  swelling  due  to  osmotic  imbibition  of water  by  cells.  The  proposed  hypothesis  attributes
eywords:
runus avium L. (sweet cherry)
ruit cracking mechanisms
ruit skin shrinking
ooling irrigation

this  phenomenon  to  fruit  skin  shrinking  after  its  rapid  cooling,  caused  by  a rainfall  or  by  sharp  drop  of  the
ambient  temperature.  If the proposed  mechanism  is correct,  the cracking  prevention  measures  should
be thoroughly  revised.  Paradoxically,  the  expensive  rain-preventing  covers  may  be  replaced  by  cheaper
systems  for  cooling  overhead  (micro)sprinkling,  which  to  be  operated  in  the  days  with an  unfavorable
forecast.  All  related  chemical  treatments  would  not  make  sense  anymore  as  well.

© 2015  Elsevier  B.V.  All  rights  reserved.
Dear researchers involved in solving the problem of cherry-fruit
racking, I am addressing you in “letter” format because the phe-
omenon has always been remote to my  scientific interests. Taking
dvantage of the opportunity offered by the Scientia Horticulturae
ournal, I dare bring to your attention one hypothesis about the
herry-fruit cracking mechanism. I do not have experimental proofs
t this moment, but I encourage skilled researchers with adequate
tate-of-the-art instrumentation to test the hypothesis presented
ere.

Cherry fruit crack when the tensile stress in the fruit skin
xceeds its strength. It is commonly accepted that this happens
ecause of the swelling of the fruit flesh due to cell expansion after
smotic imbibition of water (Balbontín et al., 2013; Christensen,
996; Measham, 2011; Sekse, 1998, 1995; Simon, 2006). The dis-
repancy between scientists, if any, concerns only the mechanism
f this water imbibition and particularly the water pathways. By
ow, no convincing explanation of this event has been offered. Nev-
rtheless, alternative mechanisms of stress induction in the fruit
kin have not been considered so far; probably because cracking is
redominantly associated with rainfalls, though it may  happen in

ry conditions as well (Measham, 2011; Sekse, 1995).

Amazingly, nobody has ever considered alternative explana-
ions of the stress induction in the fruit skin. For instance, the same
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effect may be caused by skin shrinking instead of flesh swelling. It
is well known that in sunny days skin temperature of the exposed
fruit may  raise well above 40 ◦C (Tarara et al., 2008) exceeding
the air temperature by about 12 ◦C (Smart and Sinclair, 1976). The
process of temperature increase is slow and accompanied by heat
transfer inwards to the fruit core. This heating unavoidably leads
to an increase in the fruit volume, the rates of expansion in bot
skin and flesh being comparable. Moreover, because of the higher
temperatures at the fruit surface, the skin relaxation probably out-
strips the flesh expansion, thus avoiding the appearance of any
stress in the skin. On the opposite, eventual rain drops on such
“overheated” fruit can rapidly decrease the skin temperature by
probably more than ten degrees Celsius, while flesh cooling lacks
far behind because of the slower heat transfer from the inside
outwards. Thus, the fruit skin shrinking should be significant and
almost instant, while the expanded flesh volume should remain vir-
tually unchanged. As a result, the fruit skin is probably subjected to
much more severe stress than that induced by the eventual osmotic
water imbibition. The mechanism should probably be the same in
the case of sharp drop of the ambient temperature, which could
explain the “dry” fruit cracking as well.

If this is the mechanism of the cherry-fruit cracking, then the
cracking prevention measures should be revised, too. “Keep fruit

cool” would become the new paradigm. Paradoxically, the expen-
sive rain-preventing covers might be replaced by cheaper systems
for cooling overhead (micro)sprinkling, which to be operated in
the days with a rainy forecast or when sharp drops in the ambient
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ot make sense anymore as well.
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