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Application of Ratoon Traits Obtained by Higher Cutting for
Estimation of Percentage of Ripened Grains in Rice Plants

Masashiko Icun and Noriyoshi Ocaya
Faculty of Agrviculture, Kagawa University, Kagawa, T 761-07

The effect of the cutting height on the relationship between ratoon traits and the per-
centage of ripened grains of the uncut plant was investigated using 30 rice cultivars
grown in a randomized block design with 2 replications. Variations from year to year
of ratoon traits were also investigated. The plant was cut on the 10th day after heading
at four different heights, i.e., at ground level, and at 5, 10 and 20cm above the ground.
The percentage of missing hills increased as the cutting height decreased. The percen-
tage of ratoon tillers and the ratoon height increased with the increase of the cutting
height. The relationship between ratoon traits and the percentage of ripened grains of
the uncut plant varied with the cutting height.. Increased cutting heights gave signi-
ficantly higher values for the correlation coefficients between the percentage of ratoon
tillers and the percentage of ripened grains. However, the ratoon height was not signi-
ficantly correlated with the percentage of ripened grains regadrdless of the cutting height.
The year-to-year correlation of ratoon traits was significant and positive, although growth
was different. The correlation coefficient was larger for the percentage of ratoon tillers
than for the ratoon height. This suggests that the percentage of ratoon tillers obtained
by cutting at 10 or 20cm above the ground may reflect the percentage of ripened grains
of the uncut plant. -
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Introduction

There have not been a useful selection measure for higher percentage of ripened grains
since its heritability is lower. It was demonstrated in our previous investigation (Icuam and
Kuwapa 1981) that the ratoon traits could be used as the indicators of the percentage of
ripened grains in the uncut plant, when the ratoon was obtained from the plant cut in
the early stage of grain development. However, it is necessary to determine whether the
values obtained vary with the cutting height. Ratoon traits are affected by the cutting
height of the plant. According to Praszer (1970), the tiller number of the ratoon crop
increases with the increase in the cutting height. Banar and De Darra (1977) reported
that the cutting height did not significantly affect the tiller number of the ratoon crop.
Grain yield of the ratoon crop increased with increased cutting height, according to
Banar and De Datra (1977) and Mauivr Haque and Corrman (1980). Opposite results were
obtained by Prasger (1970). Ismikawa (1964) and Bavrasusramanian et al. (1970) stated
that the cutting height did not affect grain yield of the ratoon crop. These findings suggest
that for the effective use of a ratoon trait as an indicator, the effect of the cutting height
should be reexamined. '

The current study was undertaken to determine to what extent the cutting height
would affect the relationship between ratoon traits and the precentage of ripened grains
of the uncut plant. Additional purpose of this research was to investigate yearly ratoon

trait variations.
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Materials and Methods

The experiment was conducted at Kagawa University in 1980. Thirty rice cultivars
(Oryza sativa L.), which were listed in our previous paper (Ichi and Kuwapa 1981), were
used. Thirty-four-day-old seedlings of each cultivar were transplanted with a single plant
per hill spaced at 30X10cm on June 6. The materials were grown in a randomized
block design with 2 replications, each of which consisted of 125 plants. Basal fertilizer
was applied at the rate of 1.0kg 'N/a, 0.8kg P,O;/a and 1.0kg K,O/a. No fertilizer was
applied after cutting.

Two hundred plants for each cultivar were cut on the 10th day after heading at four
different heights, i.e., at ground level, and at 5, 10 and 20cm above the ground, the
remaining plants being uncut. The percentage of ratoon tillers and ratoon height were
recorded on the 40th day after cutting. The percentage of ratoon tillers was expressed
by the following formula (Number of ratoon-plant tillers/Number of uncut-plant tillers) X
100. The ratoon height was measured from the cutting level. The percentage of ripened
grains of the uncut plant was also recorded.

Additional purpose of this experiment was to show the variations from year to year of
ratoon traits. Cultivars used, time of seeding and transplanting, experimental field and
management practices in present experiment conducted in 1980 did not differ from those

in the experiment in 1977.

Results

1. Ratoon traits at different cutting heights

A wide range of intervarietal variation was observed in the heading date of the
untreated plants, and in the number of tillers and height of ratoon plants. Heading dates
ranged from August 7 to September 2.

The results of variance analysis for the percentage of ratoon tillers and ratoon height
are given in Table 1. There were significant variations associated with the cultivar, cut-
ting height and cultivar X cutting height-interaction. Differences in the ratoon trait valuesr
among the cultivars were significant, as shown by the results reported in our previous pape
(Icuir and Kuwana 1981).

The averages of percentage of ratoon tillers and the ratoon height at four cutting heights of

30 culitvars are shown in Fig.1. The values of both traits increased with increased cutting

Table 1. Analysis of variance of ratoon traits

Trait Source d. f. Mean Square

Cultivar (C) 29 1118. 79%*
. Cutting height (H) 3 17336. 32%*
Percentage of ratoon tillers .
CxH 87 112. 22%
Error 120 80. 838
Cultivar (C) 29 209. 06+*
. Cutting height (H) 3 7000. 90**
Ratoon height
’ CxH 87 76. 18%*
Error 120 33.69

* %% : Significant at 5 and 1% level, respectively.
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height, though the values obtained

at10and 20cm cutting height were not S0r c
[—
significantly different. In one-third 0r a0} —
of the cultivars used, most of the . c ¢ £
. . X 30F < 30F
hills cut at ground level did not e b 5 b
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produce ratoons. But such missing g% 20t o 20t
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in the p] nt ¢ at heicht of 10 Cutting height (cm) Cutting height (c¢m)
n ants cu a height o
cm above the ground. Fig.1. Percentage of ratoon tillers and ratoon height
We found (Temr and Kuwapa 1981) at four differnnt cutting heights.
. i ) The respective means followed by the same
that in varietal comparison the per- . letter are not significantly different at 5% level
centage of ratoon tillers and ratoon according to Dancan’s Multiple Range Test.

height were closely related to the
percentage of ripened grains in the uncut plants when the plant was cut at the height of
5cm.  Terefore, the above result suggests that the relationship between the two ratoon
traits and the percentage of ripened grains also varies with the cutting height of the
plant. In Table 2, the phenotypic correlation coefficients between the ratoon traits and the
percentage of ripened grains in the uncut plant are shown for four cutting heights. As
seen in this table, the correlation coefficients between the percentage of ratoon tillers and the
percentage of ripened grains increased with the cuttingv height, and became significant at
a height of 10 and 20cm above the ground. Ratoon height, on the other hand, showed no
obvious relationship with the percentage of ripened grains regardless of the cutting height.
Heritability estimates in the broad sense for the percentage of ratoon tillers and ratoon
height were estimated from the results of variance analysis. These are listed in Table 3.
The estimates for the percentage of ratoon tillers were high and constant irrespective of

the cutting height, while those for the ratoon height widely differed with the cutting

Table 2. Phenotypic correlation coeffecients between ratoon traits and the percentage of ripened
grains of uncut plant

Cutting height Percentage of . Percentage of Ratoon . Percentage of

(cm) ratoon tillers ' ripened grains ©  height ° ripened grains
—0.03 ' —0.03
5 0.16 0. 04
10 0. 38* ' 0. 09
20 0. 52** —0.03

* %% : Significant at 5 and 1% level, respectively.

Table 3. Broad sense heritability (%) of ratoon traits at four different cutting heights

Cutting height (cm) Percentage of ratoon tillers Ratoon height
0 85.4 90.7
5 78.7 51.3
10 ‘ 88.7 ‘ 51.9

20 84.5 ; 82.7
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Table 4. Comparison of ratoon traits between 1977 and 1980

Year Percentage of ratoon tillers (%) Ratoon height (ecm)
1977 (A) 36.7 36.5
1980 (B) 24.5 24.8

A—B 12, 2% 11, 7%

#* ; Significant at 1% level.

(%) Percentage of Ratoon height
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Fig 2. Year-to-year correlation of ratoon traits.
* #% : Significant at 5 and 1% level, respectively.

height, ranging from 51 to 9195. The estimates at the cutting of ground level were
unexpectedly high. The fact can be explained by the increase of missing hills, which
reduces the variation associated with replications of the experiment.

2. Yearly variation in ratoon traits.

Two ratoon traits, the percentage of ratoon tillers and ratoon height, observed in 1980
were compared with those in 1977. Temperature, solar radiation and rainfall in the exper-
imental field during the period from May to October in 1977 were nearly normal com-
pared to the averages of the 10 year period from 1966 to 1975. But, in the period from
July to August in 1980, temperature and solar radiation were 2°C and 20-309 less, respec-
tively, than the average, and rainfall was twice as much. Therefore, the year 1980 was
considered as a year of cool-weather damage.

In Table 4, the two ratoon traits observed in 1977 and 1980 are compared. They were
obtained at 40 days after cutting, in the ratoons whose plants were cut at 5cm above the

| ground on the 10th day after heading. Percentage of ratoon tillers was 12.29% less and
ratoon height was 11.7cm less in 1980 than in 1977, and all of these differences were
significant. Figure 2 illustrates the between-year correlations in the two ratoon traits. In
this figure, significant positive correlations in both of the traits were observed, and the

correlation coefficient was larger in the percentage of ratoon tillers than in the ratoon height.
Discussion

Although the total available carbohydrate (TAC) content of the stem base was higher
than that in the upper part of culm at the early stage of grain filling in rice plants
(Yosaino and Muravama 1960), the amount of TAC contained in stubbles may be affected
by the cutting height. According to Icuu and Sumr (1983), growth of rice plant ratoons

on the amount of nutrients contained in the stem base. These results may account for
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the fact that ratoon height and the percentage of ratoon tillers increased with an increase
in the cutting height. On~o et al. (1968) and Waranase et al. (1869) reported that dry
matter yield in the regrowth of orchardgrass increased with the cutting height. Prasugr
(1970) showed in his investigation concerning double-cropping through ratooning of paddy
rice that the tillering of the ratoon crop increased with the cutting height of the plant.
According to MamruL Haque and Corrman (1980), grain yield of rice ratoon plants increases
with the cutting height of the plant, and in this study rtacon height increased as the
cutting height increased. Bamar and De Datrta (1977) showed in their investigation using
rice plants that the cutting height of the plant did not significantly affect the tiller number
in the ratoon crop, though it affected the grain yield and the percentage of missing hills
in the ratoon crop. In this experiment, the reduction of the cutting height caused a signi-
ficant increase in the percentage of missing hills. Missing hills may be caused by rotting
of the resting buds, as Harnaez (1958) and Ican (1983) reported. Vigorous growth of
ratoon plants is very important in double-cropping by ratooning and soiling in rice.

In the present experiment, which was conducted in 1980, the percentage of ratoon
tillers exhibited a significant correlation with the percentage of ripened grains in the uncnt
plant when the cutting was performed at 10 or 20cm above the ground, but never at 0 and
S5cm. While ratoon height showed no correlation with the percentage of ripened grains
regardless of the cutting height. In the experiment carried out in 1977 (Icuu and Kuwapa
1981), however, both the percentage of ratoon tillers and ratoon height exhibited significant

- correlation with the percentage of ripened grains though the cutting height was 5cm.
Judging from the results of these two experiments, it is suggested that the precentage of
ratoon tillers observed at 10 or 20cm cutting height can be used as the indicator of the
percentage of ripened grains.

Percentage of tillers and height of ratoon plant were significantly lower in 1980 than in
1977. These differences may primarily be attributed to the differences in temperature and
solar radiation. Temperature and solar radiation in the summer of 1980 were both abnor-
mally lower than in the usual year. Such low temperature and low solar radiation in
1980 most probably resulted in a low accumulation of nutrients in the stem base of rice

plants, and adversely affected the growth of ratoons, as shown by Icun and Suwmr (1983).
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RO B e BRI IR L L E R DD FAEEOMENIEIRED Bk oMECHB LS %
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