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Effects of soil temperature on the quality of berries of Delaware grapes

Reinosuke NAKAMURA and Hiroshi ARIMA™

The effects of the different soil temperatures on the quality of berries of Delaware grapes
were examined by the soil temperature treatments in each stage of the fruit development ;
cell division stage, enlargement and maturation stage, enlargement stage and maturation
stage, respectively.

When the soil temperature freatment was carried out in the enlargememt stage, the enlar-
gement of berries was temporarily stimulated at 28°C. But later, the stimulating effect of
the treatment was disappeared gradually and then no effect was observed at harvest. In the
treatments in the other stages except the enlargement stage, there were no influences of the
different soil temperatures on the enlargement of berries.

At higher soil temperatures, the more active coloration of berries was observed in the
earlier period of the maturation stage. But in the later period of maturation stage, the col-
oration at 28°C was so rapidly promoted that the deepest color of berries was observed at
28°C at harvest.

In the treatments in the other stages except the cell division stage, high sugar and low
free acid contents in the fruit juice were measured at 28°C. The relation between sugar or
free acid constituents in the fruit juice and the soil temperature was studied by paper chro-
matography. Glucose and fructose were detected in the fruit juice of Delaware grapes. Then,
the ratio of fructose content to the total sugar was higher at the lower soil temperatures in
any stage of the fruit development. Tartaric and malic acids were detected in the fruit
juice. At 28°C, higher malic acid containing ratio to the total free acid was obtained.

The soil temperature treatments for a short period just before the harvest stage were eno-
ugh to produce the influence of the soil temperature on the quality of berries. On the other
hand, the effect of soil temperatures in an earlier stage of the fruit development continued
to some extent until the harvest stage, even affer the treatments were terminated.
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Fig. 1. Experimental plan of the soil temperature treatments in Delaware grapes.
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Fig.3 The seasonal enlargement of berries of Delaware grapes grown

at the different soil temperatures.
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Fig.4. The effect of the different soil temperatures on the coloration at the earlier
period of maturation of Delaware grapes.
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Fig. 5. The effect of the different soil temperatures on the coloration of berries at harvest
of Delaware grapes.

* Color grade is indicated as the reciprocal number of reflexibility for white light from the

berry surface of Delaware grapes.
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Fig. 7. Paperchromatograms of sugars in the fruit juice of Delaware grapes grown at the
different soil temperatures.
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Fig. 8. The effect of the different soil temperatures on the constituent of sugar in the
fruit juice of Delaware grapes.
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NicEY, 78= 54 DRE Y FPOREIHLOHELAIETOTR, B X S5 ICHE
BERLIBHTCENTEN -7, LPL, 2FNicADE, 8A9BBITIHI2ZED
TNOBEDELS DL, WARBRZOVWTFNLORBRICENTY, LEROHTRELASENED



65 MLk LESLHAE H55

SN, )Y ITBROTNOBBRX ES 28°C KTHOMER XD 2Ry FHRE
VD, TRHESENSVESICAZI NS, 0T EDD, 77U TRITMOREROE
BRSO, VY IBReESHBIRIVEELTT L EERINL.

iii) SEBERSOMERK

REsOT 77 LALD, BEERBESOARX Y POERET I A -4 —THEL, €0
ErEEHEBRRSOBEDEH LT, FNThoRBRKIC 20T, BERCEKY) v ITBO
WARICHT 2EFLAEN L, BEHBROMKL - MEOBERLEMNICRT L FIKDEE
DTH5.

200 = D : Assayed on Aug. 29
- B : Asseyed on Sept. 12

150 ¢

100 b0 | O - -

Ratio of malic acid content
to tartaric acid content

50 &

Soil temperature (°C) 21 28 35 21 28 35 21 28 35 21 28 35 Cont.
Experiment I 11 111 v

Fig. 10. The effect of the different soil temperatures on the constituent of free acid in
the fruit juice of Delaware grapes.
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