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Studies on the Seasonal Changes of
Carbohydrate of Greenhouse Carnations

Mikiyo Yamane*

The seasonal changes of carbohydrate composition and concentration were studied on
cut carnation flowers which were grown in greenhouse more than 10°C.

In result, the available carbohydrate concentration in cut carnation flowers became
maximum in May and minimum in September. Conceivably, the available carbohydrate
concentration in cut carnation flowers was high when the growing temperature was
pleasantly cool, but it was low when the temperature was unpleasantly warm for

carnations.

The flower had highest concentration and the stem had higher concentration of
available carbohydrate in all seasons. The main constituent of these available

carbohydrate was sugar in each part.

However, there was no relation between vase life and the available carbohydrate

concentration in all seasons.
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The sample model of a cut carnation
flower.
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Table 1.  Seasonal changes of weight proportion in a cut carnation flower.
Part 11/Jun. 10/Mar.  13/May. 17/Jul. 10/Sep.  10/Nov. Mean
Fresh Flower 21.4% 23.8% 21.6% 17.5% 22.9% 27.4% 22.3%
res
Mat Stem 41.8 43.5 45.1 44.1 43 .4 41.4 43.2
ater
Leaf 36.9 32.6 33.3 38.4 34.4 31.2 34.5
D Flower 25.4 31.7 25.6 17.9 24.1 29.0 25.6
r )
v Stem 41.0 37.9 41.4 43.9 42.7 39.3 41.0
mater
Leaf 36.7 27.0 30.5 39.4 36.6 30.0 33.4
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Table 2. Concentration? of reducing sugar as glucouse in each part of a cut
carnation flower.
) Sample date
Plant part
11/Jan. 10/Mar. 13/May. 17/Jul.  10/Sep. 10/Nov.
Flower 10.3 12.7 13.1 9.9 11.8 12.7
Upper stem 4.5 5.4 5.0 4.9 4.0 0.2
Middle stem 3.7 2.0 4.2 5.6 5.6 1.6
Lower stem 2.6 2.1 3.3 7.7 6.6 2.2
Upper leaf 4.5 2.6 1.4 3.3 0.1 1.9
Middle leaf 2.7 2.3 2.3 4.3 0.4 0.1
Lower leaf 3.3 3.5 2.1 3.9 0.3 0.2

2= DPercent in dry weight basis.

Table 3. Concentration” of non-reducing sugar as glucouse in each part of a cut
carnation flower.
Sample date
Plant part
11/Jan. 10/Mar. 13/May. 17/Jul.  10/Sep. 10/Nov.
Flower 8.7 9.4 8.1 9.3 2.0 4.3
Upper stem 8.2 3.8 11.7 7.7 0.2 3.9
Middle stem 10.5 7.6 10.4 5.6 0.1 6.0
Lower stem 9.3 8.4 9.0 0.5 0.4 7.8
Upper leaf 8.7 7.4 9.4 6.2 3.0 2.6
Middle leaf 9.5 5.5 5.1 4.6 3.9 4.6
Lower leaf 7.0 4.5 7.5 5.3 3.4 3.6

Z=Percent in dry weight basis.
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Table 4. Concentration” of total sugar as glucouse in each part of a cut carnation

flower.
Sample date
Plant part

11/Jan. 10/Mar. 13/May. 17/Jul.  10/Sep. 10/Nov.
Flower 19.0 22.1 21.2 19.2 13.8 17.0
Upper stem 12.7 9.2 16.7 12.6 4.2 4.1
middle stem 14.2 9.6 14.6 11.2 5.7 7.6
Lower stem 11.9 10.5 12.3 8.2 7.0 10.0
Upper leaf 13.2 10.0 10.8 9.5 3.1 4.5
Middle leaf 12.2 7.8 7.4 8.9 4.3 4.7
Lower leaf 10.3 8.0 9.6 9.2 3.7 3.8

Z=Percent in dry weight bassis.

Table 5. Concentration? of crude starch as glucouse in e‘ach part of a cut carnation
flower.
Sample date
Plant part

11/Jan. 10/Mar. 13/May. 17/Jul.  10/Sep. - 10/Nov.
Flower 1.9 2.4 3.1 1.8 1.0 0.4
Upper stem 0.1 1.5 2.0 0.5 5.8 1.3
Middle stem 1.1 3.4 5.0 4.2 1.6 3.2
Lower stem 1.0 3.2 9.6 2.2 1.4 1.5
Upper leaf 0.5 0.3 4.8 1.3 2.7 3.5
Middle leaf 0.4 2.6 5.6 1.7 2.6 5.9
Lower leaf 1.1 0.4 6.6 1.2 3.0 0.5

2=Percent in dry weight basis.
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Table 6. Concentration? of total carbohydrate” as glucouse in each part of a cut
carnation flower.
Sample date
Plant part
11/Jan. 10/Mar. 13/May. 17/Jul.  10/Sep. 10/Nov.
Flower 28.8 26.4 31.5 25.0 26.8 31.1
Upper stem 18.4 13.3 21.6 15.4 17.9 13.5
Middle stem 23.5 13.5 20.3 15.2 17.9 13.6
Lower stem 24.4 12.9 17.3 17.6 20.2 15.5
Upper leaf 11.9 12.0 14.5 11.0 14.2 9.7
Middle leaf 12.5 10.6 12.3 11.7 12.4 9.5
Lower leaf 13.8 10.7 11.5 12.3 13.6 10.0

2=Percent in dry weight basis.

¥=Total sugar+crude starch-+hemicellulose

Table 7. Concentration? of hemicellulose’ as glucouse in each part of a cut
carnation flower.
Sample date
Plant part :
11/Jan.  10/Mar. 13/May. 17/Jul.  10/Sep. 10/Nov.
Flower 7.9 1.9 7.2 4.0 12.0 13.7
Upper stem 5.6 2.6 2.9 2.3 7.9 8.1
Middle stem 8.2 0.5 0.7 — 10.6 2.8
Lower stem 11.5 - — 7.2 11.8 4.0
Upper leaf — 2.0 — 0.2 8.4 1.7
Middle leaf — 0.2 - 1.1 5.5 —
Lower leaf 2.4 2.3 - 1.9 6.9 5.7

= Percent in dry weight basis.

¥=Total carbohydrate—(total sugar+crude starch)
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Table 8. Concentration® of available carbohydrate’ as glucouse in each part
of a cut carnation flower.
Sample date
Plant part :
11/Jan. 10/Mar. 13/May. 17/Jul.  10/Sep. 10/Nov

Flower 20.9 24.5 24.3 21.0 14.8 17.4
Upper stem 12.8 10.7 18.7 . 13.1 10.0 5.4
Middle stem 15.3 13.0 19.6 15.4 7.3 10.8
Lower stem 12.9 13.7 21.9 10.4 8.4 11.5
Upper leaf 13.7 10.3 15.6 10.8 5.8 8.0
Middle leaf 12.6 10.4 13.0 10.6 6.9 10.6
Lower leaf 11.4 8.4 16.2 10.4 6.7 4.3

2=DPercent in dry weight basis.

¥="Total sugar+crude starch
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