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Table 1. Experimental materials

Variety N:Co,310 Nil
Growing district Campus farm Kagoshima univ.
Harvesting date Dec.1’91 Dec.14'91
Plant height (cm) 329 318
Plant weight (kgf) 1.05 0.97
Mature cane length (cm) 173 170
Mature cane weigth (kgf) 0.74 0.72
No. of green leaves (leaf/ stem)| 10 8
Yield (t/10a) 7.5 7.3
Top 20.1 21.4
Diameter of stem (mm) Mid 22.4 22.8
Root 22.7 22.6
Top 79.7 79.7
Stem Mid 70.1 68.1
Moisture content Root 65.2 65.7
(wet base) (%) Top 72.3 70.2
Leaf Mid 38.6 36.3
Root 12.3 11.2
Hardness of stem qu 3.4 3.44
(kgf/md) Mid 5.96 6.18
Root 7.29 7.58
Top 13.5 12.8
Brix (%) Mid 19.7 21.1
Root 20.1 21.7
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Fig. 1. Measuring apparatus of deflectiveand break-
ing strengths of sugar-cane top.
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Fig. 2. Example of experimental result.
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Fig. 3. Relation between diameter of top stem and
deflective strength.
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Fig. 4. Relation between diameter of top stem and
specific deflective strength.
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Fig. 5. Relation between diameter of top stem and
deflective energy.
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Fig. 6. Relation between diameter of top stem and
breaking strength.
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Fig. 7. Relation between diameter of top stem and
breaking energy.
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Summary

In sugar-canes consisting of 2 varieties (Ni 1 and N : Co, 310), to make a preliminary development
in the sugar-cane-topping-mechanism, using the top-stems as materials, experimental measurements
were carried out on the following items, namely : deflective strength, specific deflective strength, de-

flective energy, breaking-strength and breaking-energy.
‘ 1. Deflective strength of a top-stem was apt to be increasing in proportion to the lengthening of
the diameter of the top-stem, and in comparison with the deflective-strength-value noted in N : Co,
310, a higher one was fixed in the variety of Ni 1; however, the difference between the deflective
strengths of the two varieties was apt to be decreasing in inverse proportion to the widening of the
diameters of the top-stems. At the diameters counting 24.0~24.9 mm the maximum deflective strengths
in Nil and in N : Co, 310 were 11.0 kgf and 10.6 kgf, respectively.

2. Nearly constant values were shown by the specific-deflective-strengths of the top-stems in
both of the varieties, and the values were independent of the lengths of the top-stem diameters. In
comparison with the value of the specific-deflective-strength in N : Co, 310, that in the variety of Nil
was higher, showing the figures of 0.033~0.038 kgf/mf. The difference between the values in Nil and
N : Co, 310 was approximately 0.005~0.008 kgf/mif.

3. In both of the varieties, the deflective-energies of the top-stems were apt to be increasing in
proportion to the lengthening of the diameters of the top-stems, and in comparison with the value in
N : Co, 310, higher one was noted in the variety of Ni 1. The maximum deflective energies in Nil and
in N : Co, 310 were 135 kgf-cm, 117 kgf-cm at the diameters of 24.0~24.9 mm, respectively

4 . Nearly constant values were noted on the breaking-strengths of the top-stems in both of the
varieties, and the values were independent of the lengths of the diameters of the top-stems. The break-
ing strengths in Nil and in N : Co, 310 were 21.4~23.5 kgf ; 18.5~20.6 kgf, respectively.

5. The breaking-energies of the top-stems in the two varieties were apt to be increasing in propor-
tion to the lengthening of the diameters of the top-stems. And in comparison with the value in N : Co,
310, the value in Ni 1 was higher. The maximum breaking-energies in Nil and N : Co, 310 were 95 kgf-
cm, 72 kgf-cm at the diameter-lengths counting 24.0~24.9 mm, respectively.

6 . Concerning the deflecting and breaking-operations of the top-stems, the maximum deflective
and breaking energies necessary for the operations were 135 kgf-cm, 95 kgf-cm in case of Nil, and 117
kgf-cm, 72 kgf-cm, in case of N : Co, 310 at the diameter-lengths counting 24.0~24.9 mm, respectively.



