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Akihiro NOSE, Misao NAKAM A, Kiyomatsu MIYAZATO, and
Seiichi MURAYAMA : Effects of planting density and soil
type on the growth characteristics of the first ratoon crop of
summer planted sugarcane.

Summary

The effect of planting density on the growth of the first ratoon crop of
summer planted sugar cane was investigated with the field of two soil types
on aspects of dry matter production. Sugar cane variety used in the
experiments was NCo 310 ( Succharum officinarum L. ).  Planting density
was 40cm x 135¢cm for standard block, and 20cm x135¢cm for dense planting
block both in intrarow spacing and row width ; and the soil type was marl
soil and coral limestone soil. Results obtained are as follows :

In this study dense planting did not affect the cane yield. For example,
the final cane yield and brix for standard block and dense planting block
both in marl soil field were &1 tons per 10 a and 17 degreee, 7.6 tons per
10 a and 16.7 degree, respectively. On the other hand, those for dense
planting block in coral limestone soil were 6.2 tons per 10 a and 16.7 degree.
In the experiments in marl soil, total dry weight including dead part and
dry stalk weight both per unit land area kept increasing in the two planting
density blocks until the last experiment day in February. In the coral
limestone soil, however, the total dry weight was decreasing in the dense
planting block during December and February, while dry stalk weight kept
a constnt value in the same block and during the same period. The number
of stalks per unit land area in December was larger in dense planting block
by 2.5 to 3.6 per one m? than in standard block, but there was not much
difference at harvest time and in the first part of growth stage ( Table 1 ).
Crop growth rate ( CGR ) of standard block in marl soil showed the value
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of 17— 18 g/m?/ day during the summer period of June to October, and
that of dense planting block in coral limestone soil was almost the same
value of 17—18 g/m? / day during August and October. In other periods
except to the above mentioned periods, CGR was small ( Fig. 3 ). Leaf
area index ( LAI ) in each block did not exceed 2.5, and the effect of
planting density on LAl was not found (Fig. 3). CGR showed a statistically
significant positive correlation to net assimilation rate( NAR ) with r=0.914,
but it did not to LAI. Community light extinction coefficient ( K ) in the
last ten days of August gave large negative values as LLAI increased to the
range of 1.3—3.1 ( Fig. 7). Distribution rate of dry matter into the stalk
kept high value of 60 to 80 percent throughout the experiment period of June
to February ( Fig. 4).
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Table 1 Effects of planting density and soil type on time courses of growth characteristics
of first ratooning sugarcane

Density Sampling Number of Stalk Stalk Number of Leaf area
Soil type date stalk length diameter leaves
No./m? cm/stalk cm/stalk No./stalk cm? /stalk
6.29 6.2 38.0 2.18 4.9 867
Stadard 8.30 9.5 113.4 2.21 7.1 2168
Mail soil 10.18 10.6 148.7 2.20 6.2 1325
12.11 10.0 187.4 2.27 6.3 1593
2.12 9.9 210.0 2.19 7.4 1617
6.29 7.3 37.5 2.13 4.6 3882
Dense 8.30 9.5 117.3 2.19 6.4 2087
Mail soil 10.18 8.9 156.6 2.24 6.5 1736
12.11 12.5 171.1 2.16 4.9 1208
2.12 10.0 187.1 2.29 5.8 1225
6.29 5.2 26.1 1.78 5.5 718
Dense 8.30 10.0 80.4 2.03 5.1 1208
Coral lime 10.18 11.5 113.8 1.89 5.0 1330
stone soil 12.11 13.6 170.3 1.98 6.9 1136
2.12 9.3 180.8 2-06 6.9 766
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Dense planting in coral lime stone soil
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-5 L Sampling date
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Fig. 3. Effect of planting density on time course of Fig. 4. Effect of planting density on time course
growth function parameters. A,B,and Cinthe of distributing ratio of dry matter to each
figure indicate experimental block as same as organ.
in Fig.1. @, crop growth rate (CGR); O, 8, stalk; &, spindle; (J,leaf; M,leaf sheath.
net assimilation rate (NAR); A, leaf area
index (LAI). A, ratio of non-assimilating
parts and leaves (C/F) .
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Fig. 6. Effect of planting density on productive Fig. 7. Effect of planting density on vertical
structure and light distribution in plant distribution of light in plant population.

@, standard planting density in mail soil field,

A, standard planting density in mail soil field; O, dense planting in marl soil; A, dense planting

B, dense planting in mail soil field; C, dense in coral lime stone soil. K, light extinction

planting in colar lime stone soil field. [, leaf; coefficient of plant population; 2} F, leaf area

@ dead leaf; &, stalk; B, dead leaf sheath; @ A, index of plant population.
andQOin the figure indicates relative illuminance
at 5cm, 30 cm, and 60 cm from center of tiller,

respectively.

population.
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