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Summary

To establish a cultivation system for the production of high quality cucumbers (Cucumis sativus L.
cv. Kagafutokyuri), differences in nitrogen levels in the leaves between a non- bitter line and a bitter
line and in the leaves and fruits between the bitter ones and the non - bitter ones were compared.

A percentage of bitter fruit was higher in the bitter line than in the non- bitter line. Stem length, leaf
weight, and root weight per plant were larger in the former than in the latter. The total leaf nitrogen
and amino acid- N levels were higher in the bitter line than in the non-bitter line, but the nitrate ion

level was lower in the former than in the latter.

On plants grafted on Cucurbita ficifolia Bouché, the leaves on the upper node were more bitter than
those in the lower node. The degree of bitterness of the upper leaf or fruit corresponded to the total

nitrogen and amino acid- N levels.

We concluded from these results that high total nitrogen and amino acid - nitrogen levels in the leaf
induce bitterness in leaves and fruits by promoting nitrogen metabolism, which in turn favors the
enzymatic synthesis of cucurbitacin C, the bitter factor.
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Cucumis sativus L., Kagafutokyuri, bitter fruit, cucurbitacin C, nitrogen level.
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Table 1. Comparison of growth between lines which produce non - bitter and bitter fruits.
Leaf weight (g)
. Stem length ) Root weight
Line (cm) Leaf color Upper node Middle node Lower node (2
position position position
Non-bitter 84.9 52.2 78 13.7 7.5 18.3
Bitter 111.8 52.9 12.9 16.0 13.8 33.2
Significance *% ns *k *% * % * %
ns and **, not significant and significant at p=0.05, respectively.
The non -~ grafted non- bitter line and bitter line were used.
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Fig. 1. Comparison of the occurrence of bitter fruit between the

non - bitter line ([J) and the bitter line (I ). Non grafted
non - bitter line and bitter line were used.
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Fig. 3. Comparison of leaf weight between the lower nodal (7 )
and the upper nodal positions (I ). The bitter line grafted
on C. ficifolia Bouché was used.

** significant at p=0.05.
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Fig. 2. Comparison of nitrogen levels in leaves between the non- bitter line ([J) and the bitter line (Il ). Non

grafted non - bitter line and bitter line were used

. Vertical bars are SE.
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Fig.4. Comparison in the degree of bitterness between leaves
from lower ([J) and upper (M) nodal positions. The bitter
line grafted on C. ficifolia Bouché was used.

** significant at p=0.05.
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Table 2. Comparison of total leaf nitrogen, nitrate ion, and amino acid - nitrogen levels

in leaves from lower and the upper nodal positions.

Total nitrogen

Nitrate ion Amino acid - nitrogen

Leaf position _ _
P (%) (mg - g"' DW) (mg - g"' DW)
Leaf on the lower node
. 2.49 2.78 2.85

position
Leaf on th de

aton the upper no 412 1.20 4.19
position
Significance ** ** *

* and **, significant at p=0.1 and 0.05, respectively.
The bitter line grafted on C. ficifolia Bouché was used.

Table 3. Comparison of total nitrogen, nitrate ion, and amino acid - nitrogen levels
in the non - bitter fruit and the bitter fruit.

Total nitrogen Nitrate ion

Amino acid - nitrogen
Taste &

(%) (mg - g”' DW) (mg - g”' DW)
Non - bitter fruit 3.12 1.59 4.18
Bitter fruit 3.54 3.98 6.79
Significance * ** *x

* and **, significant at p=0.1 and 0.05, respectively.
Fruits were collected from the plants of the bitter line grafted on C. ficifolia Bouché.
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