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Intraspecific variations of Cyperus sevotinus Rottb.
and effect on weed control

Masanao YONEKURA
Summary

Arable weed species, a limited unit for control, often exhibit intraspecific variations as strains and ecotypes.
In recent years, the appearance of biotypes resistant to herbicides has been documented in many species.

Therefore, it is important for the establishment of effective methods of weed control to study the ecological,
physiological and biochemical properties of such bio-types. The author investigated the ecological, mor-
phological and physiological properties of strains of Cyperus sevotinus R. which is a perennial and aggresive weed
in paddy fields, and studied the effect of the variations on weed control.

1 The author attempted to analyse the tuber emergence habits of C. serotinus in paddy fields well managed
by plowing in winter. The results of these studies are summarized as follows.
{1} Onset of emergence of C. serotinus was observed at 17°C (soil mean temperature) in early May, and the
emergence of 959 of the tubers was completed by the 5th of June.
(2) Carefully repeated puddling was more effectiv than coarse puddling to conorol C. serotinus. The number

of shoots was reduced to 4% or 20% with repeated or coarse puddling, respectively.

2 The author attempted to define the differences in the ecological and morphological characters of some of
the strains which were collected from 18 locations in Kanagawa prefecture and 13 districts in the central part
of Japan. The results obtained are as follows.

{1} Significant differences in some of the characters were recognized in 5 clones in each of the 7 locations,
while no differences were detected in the other 11 locations.

(2) Statistical analysis of the value of 20 characters of 20 strains from the locations in Kanagawa showed
significant differences in these characters among all the stains at 1 percent level.

(3) Of all the correlations between the 20 characters observed, a high correlation coefficient of over 0.80 was
obtained in 13 combinations. In particular, there was a close correlation between the characteristics of the
vegetative and reproductive organs.

(4) Based on the principal component analysis, the scatter diagram of 20 strains on the axes of the first, second
and third components suggested that all the strains could be classified into 7 groups.

(5) Differences in 11 characters of 13 strains from 13 districts in the central part of Japan were observed, and

the difference in the reproductive organs were particularly conspicuous.

3 The author studied the variability in the tuber formation time, tuber germination ability, emergence time,
tuber dormancy and viability of young shoots in all the strains. The results obtained are as follows.
(1) The range of variations in the time of tuber formation among 22 strains of Kanagawa was 20 days and
among 13 strains of central Japan, 14 days.
Tuber formation was more delayed than heading in all the strains used with intervals ranging from 6 days
to 38 days for the 22 strains and from 18 days to 33 days for the 13 strains. Furthermore, no correlation
between heading time and tuber formation time was recognized.
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(2) Differences in the emergence time were observed in all the strains and the range of the variations among
the strains in both groups was 12 days, respectively. The range of the accumulated value of the daily mean
airtemperature from March 1 to the emergence day, was 120°C for the Kanagawa strains and 180C for the
strains in central Japan.

(3) Variations among the strains of Kanagawa in the degree of tuber dormancy were not observed in the top
tubers, while in a few strains the middle tubers may have remained dormant in Junuary.

{4) 1In the study of tuber germination of 22 strains under 2 conditions (in water, in boiled water), statistical
analysis showed significant differences at 1 percent level in the germination percentage, onset of germina-
tion, mean number of germination days, number of shoots per tuber, young plant length, fresh weight of
shoots, fresh weight of roots, fresh weigth of shoots/fresh weigth of tuber and increase in the rate of plant
length per day among the strains. Moreover these differences were more significant under strong reducing
conditions (in boiled water).

(56) Of all the correlations between the fresh weight of tuber and germination percentage, fresh weight of
young shoots or increase in the rate of plant length per day, a low correlation coefficient was obtained except
for the fresh weight of young shoots under mild reducing conditions (in water). Especially the correlation
coefficient between the fresh weight of tuber and the above mentioned characters showed negative values
under strong reduction (in boiled water). These findings suggest that the differences in these characters
among the strains are chiefly due to qualitative differences of the tuber.

4 Arable weed, C. serotinus grows under shading conditions within the rice plant populatios. Therefore, the
degree of weed damage and the effect of crops on the weed depend on the weed species. The author studied
the variation among typical strains, differing from each other, in their ability to grow and in their production
of dry matter under shading treatments. The differences in the ability of assimilation among some strains were
also studied. The results obtained are as follows.

(1) Heading time of each strain was more delayed under shading than under natural conditions with intervals
ranging from 5 to 11 days.

{2} The length of the weed increased under shading and the rate of increase depended on the strains. Number
of panicles and foliage weight markedly decreased under shading and the rate of decrease was different
among the strains.

(3)  The number of tubers produced under shading treatment was reduced to 509 or 7569 while differences in
the rate of increase or decrease in the number of seeds per spike under shading were observed among strains,
and the rate depended on the strains.

(4) The values of LAI and LAR varied with the strains, especially the difference in LAR among the strains
was conspicuous. LAR was increased with the increase of the rate of shading and the differences among the
strains in the rate of increase were appreciable.

{5) The values of CGR, RGR and NAR which varied with the strains were reduced under shading treatment
with the rate of decrease varying among the strains. The differences were more remarkable under 60%
shading.

(6) Dry matter partitioning ratio into tubers was reduced while that into the foliage was increased under
shading, and the rate of increase or decrease varied with the strains.

(7)  The number of stalks and weight of foliage of plants that regenerated after cutting under shading were
lower than in the plants that regenerated under natural conditions, and the rate of decrease was more
pronounced when cutting was delayed and shading increased. The values also varied with the strains.

(8) Photosynthetic activity of leaf varied among the strains, the activity of the Wadahara strain being higher
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than that of the Shinyoshida and Kamigo strains.

5 In order to analyze the difference in the competitive effect of some strains of C. Serotinus R. on paddy rice,
the author planted three typical strains(Shinyoshida, Kamigo, Wadahara)originating from different locations in
Kanagawa at four tuber planting densities (0, 2, 8, 16/m) in a field with direct seeded paddy rice in a split design
with three replications in May 1975. A survey was carried out for 2 years continually. The results obtained
are summarized as follows.

(1) There were differences in the time of tuber emergence, heading time, leaf area, dry leaf and stalk weight,
and fresh tuber weight among the strains. Of all the correlations between these characters and rice yield,
a negative high correlation (r= —0.758***~ —0.889***) was obtained.

(2) The productive structure of C. serotinus varied with strains, especially the difference among the strains in
leaf area in a higher position on the plant (over 80cm) was remarkable. Leaf area of the Shinyoshida strain
was larger than that of the Kamigo and Wadahara strains, that of Wadahara being the smallest. These
results suggest the presence of intraspecific differences in the light competitive effect between C. serofinus
and rice.

(3) Statistical analysis showed the presence of significant differences at 0.1% level in the yield among the plots
with different tuber planting densities. In each plot, significant differences in yield among the strains were
recognized at 5~0.1% level, and the yield reduction in the Shinyoshida plot was more appreciable than that
in the Kamigo and Wadahara plots. This yield reduction was associated primarily with the decrease in the
panicle number per m,

(4) In the results of the second year, the rate of yield reduction depending on the strains was different from
that recorded in the first year. In each plot, Significant differences in yield among the strains were
recognized at 5~0.1% level, and the yield reduction in Wadahara plot was more appreciable than that in the
Kamigo and Shinyoshida plots. The differences in the yield reduction among the plots in both years may
be ascribed to the difference in the amount of tubers produced among the strains in the first year.

(5) The differences in the ecological and morphological characters of the strains were reflected in the
variations of their competitive effect on rice yield. These differences in the competitive effects of strains
on paddy rice suggest the importance of the recognition of variations in strains in investigations dealing with
weed competition and forecasting of weed damage as well as differences between weed species.

6 The author studied the differences among some typical strains which originated from various locations in

Kanagawa in their response to herbicides. The results obtained are as follows.

(1) No differences among the strains in the response to paraquat prior to pudding were observed.

(2) Differences among 5 strains in the rate of residues after molinate S M treatment were observed, and the
range of variations in the rate of foliage weight to control among the strains was remarkable, the maximum
value for the strains being 19 times as high as the minimum value.

(3) No differences among 12 strains in their response to butachlor at the time of emergence were recognized.

(4) In the treatment of pyrazorate at the time of emergence 12 strains showed significant differences in the
rate of appearance of chlorosis at 0.1% level and in the rate of death at 5% level.

(5) Significant differences among the strains in the rate of plant length and foliage weight to the control were
recognized at 0.1% level, and the maximum value for foliage weight was 80 times high as the minimum value,
and huge differences in the resistance to the herbicides was observed among the strains.

(6) No correlation between the pyrazolate treatment plot and the control in plant length, number of shoots and
foliage weight was obtained, suggesting that the differences in herbicide resistance are not associated with
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the differences in biomass production.

7 Based on the results obtained, the presence of intraspecific variations in this weed suggests the importance
of investigation on their relation to weed control in order to improve the control measures. Also, for the
establishment of integrated weed control methods, it is suggested that the characters of weed should be studied
in relation to the variations and plasticity of weed species.
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