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Studies on the Cause of Radial Crucking and Development of Measures Technology in Tomato cultivation
under Rain Shelter in Cool Upland

Takashi Suzuki
Gifu prefectural Research Institute for Agricultural Sciencesin Hilly and Mountainous Areas ,Furukawa,Gifu 509-4244

Synopsis

Radial fruit cracking (RFC) can contribute to serious economic losses in tomato production under rain shelter in
cool uplands. There have been many reports on investigation of RFC in large-size tomatoes. In all of them, RFC
occurred in the fields of tomato cultivated under rain shelter in cool upland throughout a period of time between
August and November, however, there was no adequate explanation for the fact that the timing and severity of
RFC has varied from year to year, resulting in no determination of major cause. In this study, we tried to unravel
a major cause of RFC through examining the previous investigations and to investigate measures to relieve taking
the cause into consideration for development of countermeasures feasible in the field.
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Studies on the Cause of Radial Fruit Cracking and Development of Measures Technology
in Tomato Cultivation under Rain Shelter in Cool Upland

Takashi  Suzuki

Summary

Radial fruit cracking (RFC) can contribute to serious economic losses in tomato production under rain shelter in cool uplands.
There have been many reports on investigation of RFC in large-size tomatoes. In all of them, RFC occurred in the fields of tomato
cultivated under rain shelter in cool upland throughout a period of time between August and November, however, there was no
adequate explanation for the fact that the timing and severity of RFC has varied from year to year, resulting in no determination
of major cause. In this study, we tried to unravel a major cause of RFC through examining the previous investigations and to
investigate measures to relieve taking the cause into consideration for development of countermeasures feasible in the field.
And,we called refuse RFC which was intense level of fruit cracking and no commercial value.

We examined the effects of the differences in soil moisture with four irrigating methods and the effects of the differences in two
training systems. When foliage and fruits were exposed to scarce solar radiation, changes in soil moisture (from 1.2 to 2.5 pF) did
not demonstrate and effect on the incidence of RFC. However, it was observed that refuse RFC tended to occur in enlarged fruits.
When the foliage and fruits were exposed to abundant solar radiation under the same irrigating conditions, RFC and refuse RFC
evidently tended to occur more frequently than that under limited solar radiation, irrespective of fruit size. These facts suggest that
RFC in tomatoes cultivated in tomato production under rain shelter in the cool uplands occurs mostly in response to the solar
radiation reaching the foliage and fruits, while changes in soil moisture affect the occurrence of RFC relatively less.

The effect of total integrated radiation using two types of training methods was determined over a three-year periodo. The
percentage of refused RFC associated with increased total integrated solar radiation from the young fruit stage to the mature green
stage. RFC occurred in the training method which foliage and fruits recived a large amount of light-interception. Also,as for fruits
that undergo vigorous enlargement , the frequency of the RFC increased. Moreover, observation of fruits showing a sign of
cracking over time revealed that cracking started to occur after the mature green stage and that earlier cracking tends to become
larger.

In order to investigate the effects of translocation and distribution of photosynthate to the fruits during the occurrence of RFC,
tomato plants were grown under treatments with fruit thinning and CO2 enrichment, which regulate the strength of sink and
source, and treatments with covering of the fruit truss, which decreases solar radiation incident on the fruit surface. The
occurrence of RFC was increased by fruit thinning and CO2 enrichment, and decreased by covering of fruit truss. Time course of
the percentage of RFC to total harvest showed a remarkable rise toward the end of August and toward the end of October in 2004,
when harvested fruit weight was increasing. These finding suggest that RFC is attributed to excessive enlargement of the fruit by
promotion of translocation and distribution of photosynthate from leaves (source) to fruits (sink)and the solar radiation incident on
the fruits. In addition, the relation between RFC and the generation of a cork layer is considered.

To develop cultivation technique against RFC, we investigated the effect of planting position and distance. The incidence of
RFC was higher in outer plants than inner ones and was lower in those planted with a narrower planting distance. Conventionally,
the planting distance was constant among rows. Narrowing the planting distance in outer rows at high risk of RFC may reduce the
total incidence of RFC.

The results of this study indicate that (1) intense solar radiation on foliage, CO2 enrichment, and thinning can increase the
amount of translocation of photosynthate per fruit, leading to excessive enlargement of the fruit; (2) enlargement of the fruit
causes development of the cork layer; (3) intense solar radiation on the fruit causes development of the cork layer; and (4) the
thicker cork layer increases the risk of RFC . The interaction among these facts may generate RFC. Then we investigate
countermeasures against RFC. Shading could significantly reduce RFC, but no telling data was obtained regarding the yield and
quality. Oblique training that less solar radiation reaches the foliage and fruit was considered as a more effective countermeasure
against RFC than upright training. Narrowing the planting distance was also effective.
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