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Study on Competition Ecology of a Perennial Weed
Sagittaria pygmoaea Miquel in Paddy Field

lee H. K* and J. 0. Guh**

ABSTRACT

Sagittaria pygmaea Miquel is widely infested and is the most dominant perennial weed in paddy field in
Korea. This study was carried out in order to clarify the factors influencing tuber production and the competi-
tion ecology.

The tuberization capacity in the paddy field transplanted with the small seedlings of rice was higher than in
the paddy field transplanted with the vigor seedlings of rice. The stage which rice plants were most damaged
by S. pygmaea plants was the period from 31 to 37 days after transplanting. According to the increasing of
Eleocharis acicularis Roem. in the condition of rice cultivation, the number of S. pygmaea plants was remark-
ably reduced. Small size tubers planted within deep soil produced less tubers than large size tubers did. The
number of plants and tubers were remarkably increased under the high levels of fertilization. Phosphorus was
essential as well as nitrogen for tuberization. And the tuberization capapcity was different with the organic
matter content in soil and with the soil moisture.

Key words: Competition ecology, Sagittaria pDygmaea Miq. tuber production, critical point, tuber size.
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Table 1. The competitive growth traits of Sagiftaria pygmaea Miquel according to the seedling
vigorosity and the transplanting density of paddy rice.

Treatment in paddy rice S. pygmaea® Paddy rice®
Seedling Transplanting Shoot growth Tuber formation{No. panicles Unhulled rice
Vigorosity® density (hills,/m’)Y No./pot gr/ pot No./pot gr/pot | per pot  yield{grpot)
Vigor 27 41° 90.7° 117 109°® 352 852

seedlings 40 2g? 3.02 462 532 57b 102°
Small 27 48° 15.4°¢ 129> 153¢ 372 9282
seedlings 40 32 3.9? 372 452 64b 122¢

a) Seedling vigorosity at transplanting date ; Vigor seedlings and small seedlings were 24.9
and 11.6cm in plant hight, 6.0 and 35 in leaf number, and 1.7 and none in tillers,

respectively.

b) Same letters in the same column indicate no significant difference at the 5% level of
probability according to Duncan’s multiple range test,

Y=119.44-015%,~1.87X, — 0.09X,
R?=0.9929
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Fig. 1. The relationship in polygonal regression
between the initial stage of weed(S.
pygmaea) - free maintenance by hand
weeding (days after sprouting of S. py-
gmaea tubers) and yield of unhulled rice.
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Fig.2. The relationships in polygonal regression
between the fresh weights of Eleocharis
acicularis Roem. and number of S. py-
gmaea plants propagated.
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Table2. The sprouting and tuber formation states of Sagitfara pygmaea Miquel in different

conditions of planting depths and tuber sizes.
Treatment Initial N ¢ Formed tubers® Wt. per

Planting Size of tubers sprouting of Lprozl mg tuber
depth of tubers  (mg. tuber) S. p.(daysy rate %) no.,/ pot gr./ pot (mg)
Small (20—50) 6 1002 130° 14.8° 114

lem Medium (70~-120) 5 932 122° 18.3¢ 150
Large (150—180) 5 1002 161¢ 25.9¢ 161

Small (20--50) 7 932 1022 1052 103

5cm Medjum (70—120) 6 932 141%¢ 18.4¢ 130
Large (150 —180) 6 100* 155% 17.7% 114

a) S. p. means Sagittaria pygmaea Miquel,

b) Same letters in the same column indicate no significant difference at the 5% level of
probability according to Duncan’s multiple range test.
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Fig. 4. Variations in number of Sagsttaric pygmaea plants propagated and tubers yielded under

the different fertilization levels.
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Table3. The responses of nitrogen, phosphrous
and potassium to the growth and tu-
bers formation of Sagittaria pygmaea

Miquel,
Fertilizer Shoot growth at Formed
components harvest® tubers
(kg 10a) no./pot gr./pot [(gr./ pot)?
N-R0s-K,0) (F'resh wt.)|(Fresh wt.)
15-6-8 28b 9.3b 168°
0-6-8 182 6.82 1352
15-0-8 20° 7.8 1332
15-6-0 26° 9.9° 160°

a) Same letters in the same column indicate
no significant difference at the 5% level
of probability according to Duncan’s mul-
tiple range test.
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Table4. The sprouting and growing state of Sagittaria pygmaea Miquel tubers in different
conditions of soil moisture contents and flooding depth.

Initial outi Flowerin S, p. at Formed Wt. of
Treatment® (sip;rtzut(;lfng rS:treSUto?g date of ¢ halé\rest 4 tubers . iﬁ;::d
S pP tubers (%) | S.p.© (no./pot)® | (no. pot)?® (gr/pot)®
Soil moisture,60—70% | June 14 33 July 19 242 492 3.6°
Soil moisture, 100% June 1 100 July 5 258 81° 9.2°
Flooding depth, 3cm June 1 100 July 5 41° 157¢ 21.8¢
Flooding depth, 7cm June 1 100 July 5 49" 145¢ 18.4°

a) The treatments of soil moisture and flooding depth were maintained during 30days

after transplanting of rice.

b} Tubers were planted on May 27th, and rice plants were transplanted on May 28th,

¢) S.p. means Sagitiaria pygmaea Miquel.

d) Same letters in the same column indicate no significant difference at the 5% level

of probability according to Duncan’s multiple range test.
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