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ECOLOGICAL STUDIES ON Potamogeton Distinctus, A PERENNIAL
WEED ON PADDY FIELD IN HOKKAIDO

III. Analytical Studies on the Weed Damage of
Rice Plants by P. Distinctus

Masakazu TAKEKAWA
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Table 1 Cover degree and dry weight of P. Distinctus under
various conditions of weeds

Amount of June July Aug. Oct.
weeds 17 |, 2 7 14 23 10 15
High 20 30 40 50 90 2
Cover degree Medium 15 15 30 0 50 50
(%) Low 15 15 25 25 30 30
Non-Weed 15 5 5 5 0 0
High 38.2 61.0 87.4 80.4 32.2
ggﬁgggﬁgéggf Medium 36.2 47.4 46.4 4.1 2.1
(@r) Low 20.1 27.1 21.4 14.2 13.4
Non-Weed 12.6 3.2 0.0 0.0 1.3
Table 2 Nutrients absorption of P. Distinctus under various
conditions of weeds
July Aug, Oct.
Nutrients (‘;\fm‘ggghs
7 14 23 10 15
Percentage : N 2.09 1.98 1.65 1.55 1.40
f(‘;;‘;et;‘gt. basis) P:0; 1.32 1.25 1.05 1.00 0.67
(%) K.O 2.42 2.36 2.23 2.20 1.63
High 79.8 122.8 | 144.2 124.6 45.1
N Medium 75.6 93.8 76.6 68.4 4.9
Low 42.0 53.7 35.3 22.0 18.8
Non-Weed 26.3 6.3 0.0 0.0 1:4
A £
mount o High 504 | 776 | o91.8| 804 | 216
nutrients P.Os Medium 47.8 59.2 48.8 4.1 21.5
absorbed : Low 26.5 33.9 22.5 14.2 9.0
(@c/a) Non-Weed 16.6 0.4 0.0 0.0 0.7
High 92.4 | 146.4 1950 176.9 36.2
K.O Medium 87.6 111.8 103.4 97.0 36.0
: Low 48.6 - 64.0 47.7 31.2 21.8
Non-Weed 30.5 7.6 0.0 0.0 1.6
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Table 3 Amount of weeds and growth of rice plants

Amount ] Number of tillers per hill Plant height (cm) t Dry wgt. of top (gr/m2)

of weeds | June 23 | July 3 | July 12 | June 23 | July 3 | July 12 | July 7 | July 12 | Aug. 11

High 4.6 9.4 12.2 23.0 36.5 15.7 105 141 393

Medium 4.6 11.0 20.1 23.5 | 38.0 47.3 114 208 166

Low 4.6 11.3 21.6 24.1 39.3 418.8 143 226 538

Non-Weed 5.1 12.0 21.6 25.2 39.8 19.2 147 261 584
o . Numbcrrof panicles ‘

Date of heading per hill | Length of culm (cm) | Length of ear (cm)

. R |

High Aug. 9 9.7 52.4 12.7

Medivm Aug. 11 17.3 62.8 14.1

Low Aug. 11 18.2 b 67.1 15.0

Non-Weed Aug. 11 18.7 l 72.5 15.0

At harvesting stage {ton/ha) Raul: of[ grains to
Total wgt. Weight of un- Weigh . . - total of top

h ght of Weight of in- 9

of top (A) husked gramﬁ husked grains mature grains (B/A) %)
High 8.17 3.01 2.27 0.98 36.8
Medium 9.51 4.26 . 3.5 0.33 44.8
Low 10.81 4.40 3.60 0.41 40.7
Non-Weed 11.53 5.58 4.45 0.40 48.5
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Table 4 Nutrients absorption of rice plants under various conditions of weeds
Amount N P05 K.0
of weeds July 7 ljuly 12 1Aug. 11| July 7 | July 12|Aug. 11| July 7 | July 12|Aug. 11
Percentage con- High 2.22 1.92 1.06 0.77 0.67 0.61 3.0) 2.84 2.20
tent in top Medium 2.22 2.57 1.45 0.80 0.70 0.65 3.0 2.79 2.3
{dry wgt. basis) Low 3.00 2.7 1.47] 0.82 0.75 0.64 2.98 2.71 2.31
Non-Weed 2.91 2.7 1.65 0.91] 0.79 0.63 3.04 2.78 2.3
*Amount of - High 54.5 38.3 43.3] 604 45.6  65.2 70.7 s5.1 63.3
trients absorbed Medium 59.9' 73.7] 70.7 67.9 70.9 82.3 7(.5.7 79.9, 80.1
intop (gr/m?) Low 100.0 86.6 82.1 87.3 82.5 92.9 95.4 84.3 90.9
Non-Weed 4.28 7.07 9.64 1.34 2.06] 3.68) 4.47, 7.26) 13.67
*In this colum, figures of Non-Weed plot show actual number, and these of other
plots show the rate to Non-Weed,
Table § Water- and soil temperature under various conditions of weeds
Amount 9:00 a.m. 15:00 p.m.
of weeds June 23 [ July 4 | July 14 | July 23 | June 23 | July 4 | July 14 | July 23
, High -0.7% -1.0 -1.4 -0.7 -1.2 -1.3 -1.3 -1.0
Water | yfedium -05| =-05| —0.4| =-03{ -0.8] -—07| -05| -1
temp. Low -0.1 -0.2 0.0 0.0 -=0.3 —-0.4 —0.1 —-0.2
Non-Weed 21.3 21.8 21.0 18.5 22.2 33.2 25.4 25.8
. High -0.3 —-0.4 -0.2 -03 -0.5 -0.9 -0.7 —~0.6
Soil | Medium -0.1| -o.1 0.0 oof —05| -o02| -0.3] -—0.1
temp. | Low 0.0] -0.1 0.0 00| =01| -03| -0.1 0.0
! Non-Weed 20.0 20.8 10.5 17.8 23.5 23.8 22.2 22.5
*Figures of Non-Weed plot show actual number, and these of other
plots show the difference from Non-Weed,
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Fig. 1 The increase in dry weight
of rice plants
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Fig. 2 The relationship between amounts of nutrients absorbed
by weeds and nutrients absorption by rice plants
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Table 6 Growth analysis on the community including rice plants and weeds

Amount Tillering Panicle forma— Heading Maturing
of weeds stage tion stage stage stage
Total dry wgt. of | Iligh 89.4% 79.9 81.0 73.0
community per Medium 93.8 96.9 87.3 81.5
square meter (gr) Low 101.9 9.8 94.5 94.1
Non-Weed 16.0 26.0 58.4 116.3
Rate of rice plants High 79.9 77.1 83.1 97.1
to total dry wgt. Medium 82.7 82.5 9.4 97.6
of community (%) | oW 9.4 90.3 97.5 99.7
Non-Weed 91.9 98.9 100.0 99.1
Rate of grains to High 75.9
total dry wgt. of Medium 92.4
rice plants (%) Low 83.9
Non-Weed 48.5

*Figures of Non-Weed plot show actual number, and these

of other plots show the rate to Non-Weed.
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Summary

This report deals with weed damage, particul-
arly with the competition between rice plants
and weeds P. Distinctus, aperennial weed, on
the absorption of nutrients in the paddy field.
This experiment was carried out with four
plots, in which the various amount of weeds
whose top appeared early in June, were set up
artificially late in June, after the seedlings of
rice variety, Shiokari, were transplanted on June
3 in a paddy field irrigated late in May, 1965
The competition between the rice plants and
weeds were’ investigated. The results obtained
were summarized as follows:

1. The amount of weeds in each plot satisfied
the object of this study.

2. The greater the amount of weeds, the
fewer the number of tillers on the rice. In a
plot with high amount of weeds, the number of
panicles of rice decreased to half, and the stage
of heading was earlier than in other plots. The
differences of the total top dry weight of rice
among plots were observed before the stage of
forming panicles, and at the harvest time. It was
observed that the dry weights of weeds-plots
decreased about 10 to 30 percent compared with
that of Non-weed-plot, and the yield of weeds-
plots decreased about 20 to 50 percent. A similar
tendency was seen on the number of panicles.

3. In the high amount of weeds—plot the
nitrogen content in dry matter of rice plant
decreased as well as the phosphate content at

early stage. The more the amount of weeds,
the less the amount of the three nutrients that
were absorbed.

4. A decline of water- and soil temperature
were caused by the weeds spreading, and the
extent of the former was 0.5 to 1.4°C, the latter
0.1 to 0.9°C.

5. According to the method of the damage
by this weed, it was considered that the primary
factor was the competition in the absorption of
nutrients, particularly of nitrogen and phosphate.
It was estimated that the decline of water- and
soil temperature was a secondary factor.

6. The nutritional physiological competition
between rice plants and this weed mentioned
above results in the impediment in the growth
of rice plants and the decrease in yield. How-
ever, the competition between rice plants and this
weed was complicated, so we discussed weed
damage of rice plants by analyzing it into threc
factors from synecological standpoint; that is,
the total dry weight of the whole plants includ-
ing rice plants and weeds per unit area, the
ratio of rice plants to total dry weight of the
whole plants, and the ratio of grains to dry
weight of rice plants. As a result this weed
damage of rice plants may be considered to be
the phisiological impediment of rice plants at
the growth stage. It may be based on this
impediment that the ecfficiency of the producing
dry matter in rice plants and of the dividing
with grains at the ripening stage decreased.

7. The posibilities of decreasing the weed
damage by the early top dressing was seen, but
this top dressing method was estimated to be
not available.

8. Thus, the only effective control method
for P. Distinctus which can be considered is
the method of the early removal or killing and
arresting forming bulbs. The appropriate period
for control after the appearance of this weed
would be from mid-June to late-June. Any
other period would be undersirable, judging from
the growth habit of this weed and the process
of the weed damage to rice plants.
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