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Ecology and Control of a Hairy Subspecies of Paspalum
distichum L, “Chikugosuzumenohie” Growing in Creeks

of Chikugo River in Kyusyu.

by
Mitsuyosi OKUMA

(Fukuoka Agricurultural Research Center, Chikusino, Fukuoka 818)
Summary

A subspecies of Pasparum distichum L. “Chikugosuzumenohie”, which is distinguished from Paspa-
lum distichum L. “Kisyusuzumenohie” by the chromosome number (2n=40 vs. 60), the plant size
and the hairiness of leaf sheath, has increased recently in creeks of Chikugo areas.

Ecology and control of this weed were investigated as following subjects;

Life cycle

Morphological characters and growth habit

Possibility of reproduction by seeds

Ecological investigation on sprouting of stems

Growth in relation to environmental conditions of creeks

Methods of biological control

Control combining by pulling up the weed onto the bank followed by herbicide application

CECNONGRCHTECRS

Succession of the weed growing in the irrigation-drainage channels of a meriorated paddy
field and the control of the weed at early stage of the growth
The results obtained were as follows.

1. “Chikugosuzumenchie”, which was a perennial grass weed similar to “Kisyusuzumenohie”, had
several morphological characters distinguished from “Kisyusuzumenohie”. The most distinguished
characters were the leaf sheath with great many trichomes, degrad at on of ligule, The redbrown
colored lamina joint, large vascular bundle sheath.

Morphological characters of this weed were more suited to the creek environment and the plant
grew more vigorously than “Kisyusuzumenohie”

2. This weed had clearly bundle sheath cells similer to corn. Photosynthetic capacity of this weed
was superior to “Kisyusuzumenohie™ when grown in the creek.

3. This weed overwintered mostly by stems and the stems sprouted early April. Maximum, opti-
mum and minimum temperature of sprouting of stems were 40, 30~35%C and 10°C, respective-
ly. Etiolation of leaves was recognized at mid-November (the mean temperature was 12~13C),
and most aerial parts of stems died before mid-December. But the stems buried in soil or water
overwintered and never died.

4. Artificial multiplication showed that the whole surface (100m’) of creek where overwintered



stems (1/5000a pot) were planted on the creek boder was covered with the plants within two or
three years. The rate of multiplication of this weed was about six times of “Kisyusuzumenohie”.
Furthermore, this weed grew more vigorously than “Kisyusuzumenohie” in paddy fields or aban-
doned paddy fields. But adaptability of this weed to fluctuation of soil moisture was less than
“Kisyusuzumenohie”, especially in dry condition.

5. Overwintered stems or growing stems of this weed had not dormancy except a few nodes at the
top end of stems and sprouted at a high rate in any time. Even the stem with only one node had
the ability of reproduction.

The stems which were buried in puddled soil or deoxidized water could not sprout neary com-
pletely.

6. The optimum time of biological control of this weed judged from sprouting rate, percentage dry
matter and carbohydrate content of the overwintered and growing stems was from late May to ear-
ly July.

7. Stems of this weed had a pair of spikes as same as “Kisyusuzumenohie”. Ear length of this weed
was 5~ 12cm, although that of “Kisyusuzumenohie” was 3~5em. Number of seeds of this weed was
approximately 100 per panicle. It was estimated that there were 100,000 seeds per nf in a creek.
Ripening percentage of the seeds was 5 ~10% on the average, and had a negative correlation with
the amount of pretipitation in the blooming period.

8. The seeds of this weed had high dormancy as same as that of "Kisyusuzumenghie”, Dormancy of
seeds was broken partly by piercing or abrasion of seeds. Seeds of 30 ~40% germinated in a
month when adequate moisture and low temperature ranged from 5C to 10C were given. Alter-
nating temperature was aiso effective for breaking dormancy. The seeds which fell naturally in a
creek were alive in the next spring and showed a high degree of viability.

9. Optimum germination temperature of seeds was 30°C, minimum was 20C and maximum was 40
T. It was estimated that natural emergence time of seeds in Chikugo area was in late May. The
stems of the seedlings of this weed reached the same thickness as that from overwintered stems in
mid-August, while in the case of “Kisyusuzumenohie” this thickness was attained in mid-July.
Seed-propagated plants were recognized on the boder in the irrigation-drainage channels of a
meliorated paddy field in Jyojima area.

10. Infested area of “Chikugosuzumenohie” was 370ha in Chikugo area of Fukuoka prefecture and
the percentage to all creeks was 31% in 1979. There was a big difference in the growth of this
weed among regions and creeks.

11. Growth of this weed affected by the structure of creeks or the nutrients of water. It was sug-
gested that the higher the NHi-N or PO«-P concentration were in creek water, the more this weed
covered creeks. And the more Zizania latifolia Turcz. or Phragmites communis Trin. grew in the
edge of creeks, the less it occurred.

12. The dissolved oxygen level in creek water was remarkably low by decomposing stems and
leaves where this weed covered densely. When this weed invaded into the paddy field, weed dam-
age by this weed was more than “Kisyusuzumenohie”.

13. It was shown that the introduction of 6 fresh stumps of water hyacinth per m in the creek

where this weed had been growing for several years, was ineffective for preventing the growth of
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this weed. But, when 2 stumps of water hyacinth per nf were added after application of glyhosate
in the previous autumn, water hyacinth grew more vigorously than the weed.

14. Grass-carp ate this weed as well as other aquatic weeds. The weeding effect of the fish was rec-
ognized in the eary'stages of growth of the weed in the creek. Quontity of the weed eaten by the
fish was approximately equal to the weight of fish.

15. It took ten hours and twenty two minutes to pull up this weed onto the bank by five persons
and twenty minutes to spray herbicide by four persons in the creek (0.2ha) in which about 80%
of the total area was covered by this weed.

16. When the leaves and stems of this weed were accumulated in the abandoned paddy field during
April to July, the later this weed was pulled up, the less it regrew. This weed was killed complete-
ly by spraying herbicide when this weed regrew fully in one to one and half months after pulling
up. Covering by black vinyl film upon this weed for a month had extremely good effect on weed
control, and promoted decomposing of the leaves and stems.

17. Several hervicides were tested for weeding effect on this weed. Treatments of fluazifop-buthyl
1/500 solution at spring (from May to June) and griphosate 1/100 solution at autumn {(October)
were the most effective. Griphosate should be sprayed as early as in possible when water level in
the creek fell {early to middle of October) not later than yellowing of leaves (end of October) of
the weed.

18. Practical control methods for this weed grew wild in the creeks recommended were as follows:
@ At first, pull up the weed onto the bank of the creek after it fully sprouts. & Then one and a
half months later but prior to rice transplanting, spray fluazifop-buthyl at a rate of 0.84kg/ha on
the weed (@ If the weed regrows thereafter,spray gliphosateat a rate of 4.92kg/ha as soon as rice
is harvested.

19. The succession of the major harmful weeds growing in the irrigation-drainage channels of a
meliorated paddy field was examined. No harmful weeds were found two years after land improve-
ment, but “Chikugosuzumenohie”, “Kisyusuzumenohie”, Zijania latifolia TURCZ, Phragmiles com-
munis TRIN., Solidago altissima L. and other weeds grew partially in the third year. If these weeds
were not controled at this time, “Chikugosuzumenohie” reproduced profusely in the channels, Zi-
jania latifolia TRUCZ. or Phragmites communis TRIN grew dominantly at the water's edge and Soki-
dago altissima L. appeared at the upper part of the slope after three years.

20. Great efforts were needed to control these weeds after they had grown profusely in the channel.
Therefore it was important to control these weeds at the early stage of their growth. Effective con-
trol methods for these weeds were as follows : go round the channel regularly at spring (May ~
June) and autumn (October), and control these weeds when needed. Hand weeding or mowing was
effective for pasture form weeds,i.e. Zijania'latifolia TURCZ., and partial application of herbicide
was useful for prostrate form weeds, i. e. “Chikugosuzumenohie”.

21. Growth of “Chikugosuzumenohie” was prevented in the channels by planting bahiagrass or dal-
lisgrass on the slope immediately after land improvement. But a lot of problems, i. e. selection of
high wet-endurance grasses which never reconvert to weeds, methods of managements of planted
grasses and the others must be solved for practical use,
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