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Effect of Planting Density of Sagittaria pygmaea tubers
on the Root Competition with Rice Varieties.

Chae, J.C.* and J.J. Shin*

ABSTRACT

The experiment was carried out to clarify the root competition between rice and paddy weed, Sagitiaria
pygmaea, under field condition. Rice variety Joongwonbyeo(Tongil type) and Sangpoongbyeo(Japonica type)
were transplanted and Sagittaria tuber was planted artificially at planting density of untreated control, 4, 8
and 16 tubers/m?, respectively. The number of roots, root fresh weight and root activity of rice and Sagittaria
were measured at 30, 45, 60 and 75 days after transplanting. The results obtained were as follows. The root
growth of Joongwonbyeo was decreased greatly according to the increase of Sagittaria tuber density compared
with Sangpoongbyeo. On the other hand, the root growth of Sagittaria competed with Joongwonbyeo was
depressed at 45 days after transplanting, and the one competed with Sangpoongbyeo was depressed at 60 days
after transplanting. It was concluded that the competition ability of Sangpoongbyeo against Sagittaria was
greater than Joongwonbyeo mainly due to the tall height and large tillers. And also the root growth of
Sagittaria competed with Joongwonbyeo was more depressed than that of Sangpoongbyeo.

Key words : Planting density, Sagittaria pygmaea, Root competition, Rice variety.
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Fig. 1. Sketch map of planting density of Sagittaria
and rice seedlings( o : rice seedling, x: Sag-

ittaria tuber) .
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Table 1. Chemical properties of soil used in the

experiment.
PH OM. PO, S0, “Xhasgeatle
(1:5) (%) (ppm) (ppm; .

) Ca Mg K Na

6.71 1.2 176 429

3.57 0.95 0.15 0.21

HBRY 2425 H8 2mm HHew sz, 42,
ZAol7} 15, 15, 45¢cm ¢ monolith & A=tslgd=t
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Fig. 2. Changes in plant height of rice varieties as
influenced by Sagittaria tuber planting den-
sity.
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Fig. 3. Changes in number of tillers of rice varie-
ties according to Sagittaria Pygmaea Plan-
ting density.
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Table 3. Effect of Sagittaria tuber planting density

on the number of primary roots of rice

variety Joongwonbyeo and Sagittaria (per

450cm?)
Growth Soil depth Joongwonbyeo Sagittaria
stage(DAT) {cm) D, Db D, B, D, D, D,
G~ 5 362 356 300 248 26.0 53.0 104.0
5~10 180 176 160 154 7.5 16.0 30.0
30 10~15 110 106 96 94 1.0 5.0 6.0
15~20 52 50 50 34 - - -
20~25 2 10 4 2 - - -
0~ 5 528 420 392 396 27.0 70.0 134.0
5~10 392 342 328 324 7.5 16.0 44.0
45 10~15 202 184 168 156 1.5 4.0 10.0
15~20 102 92 80 62 — — -
20~25 18 16 16 16 — ~ -
0~ 5 568 533 524 522 22.5 48.0 90.0
5~10 526 470 458 438 6.0 12.0 28.0
60 10~15 304 300 280 266 1.5 5.0 4.0
15~20 148 130 122 130 — - -
20~25 66 46 42 38 - — -
0~ 5 710 602 538 532 22.0 39.0 82.0
5~10 534 504 458 418 7.0 11.0 36.0
75 10~15 397 358 280 320 — — -
15~20 190 202 132 162 — — -
20~25 70 86 46 42 — @~ -

Table 2. Effect of Sagittaria tuber planting density on the yield and yield components of rice varieties.

Culm  Panicle

No.of

No.of

1000

Filled

Variety Sagxtt?rla length length panicles spikelets grain grain leeld
density (cm) (cm) per hill per panicle wt.(g) ratio(%) (kg/10a)
Joongwonbyeo Dy 64.8 24.3 15.8 86.6 23.6 84.0 584 .4
D, 61.5 24.1 16.2 84.2 23.5 82.0 561.4
D, 63.4 23.9 15.5 85.6 23.6 79.9 541.1
D, 63.5 24.1 14.1 88.8 23.9 78.9 508.3
F-value 0.74™  0.29™ 5.58* 0.16 0.55™ 7.64* 3.09™
Sangpoongbyeo D, 92.8 19.7 18.7 70.9 25.5 76.1 550.4
D, 91.7 18.3 18.7 70.6 24.9 74.8 531.8
D, 90.3 19.2 18.5 70.8 25.1 74.5 522.1
D, 91.7 19.1 16.6 81.9 25.4 68.6 429.4
F-value 0.96"  0.93™ 0.49™ 0.44™ 0.89" 3.57™ 1.79"
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Table 4. Effect of Sagittaria tuber planting density
on the number of primary roots of rice

variety Sangpoongbyeo and Sagittaria
{per 450cm?)

el MR

Growth Soil depth Sangpoongbyeo Sagittaria
stage (DAT) (cm) D, b, D, D, D, D, D,
0~ 5 378 342 306 280 22.0 53.0 102.0
5~10 290 232 216 238 A 5 15.0 36.0
30 10~15 198 182 186 180 0.5 2.0 10.0
15~20 104 97 96 92 -— - -
20~25 2 12 14 20 — — -

0~ 5 564 562 514 392 27.5 68.0 106.0
5~10 474 450 416 344 11.5 20.0 30.0
45 10~15 318 300 288 212 2.0 10.0 8.0
15~20 164 154 134 108 — — ~—
20~25 46 52 58 28 — - -

0~ 5 666 626 596 562 30.0 69.0 120.0
5~10 620 532 570 496 13.5 16.0 42.0
60 10~15 334 332 300 296 2.0 1.0 8.0
15~20 158 204 164 140 — — —
20~25 56 68 56 58 — — @ —

0~ 5 696 690 640 634 29.0 60.0 82.0
5~10 530 520 520 504 13.0 13.0 40.0

75 10~15 372 352 328 316 — — —
15~20 180 200 166 140 — - —
20~25 36 55 68 72 — — —
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Table 5. Effect of Sagittaria tuber planting density

on the root fresh weight of rice variety

Joongwonbyeo and Sagittaria(g/450cm?)

Growth  Soil depth Joongwonbyeo Sagittaria
stage(DAT) (em) D, D, D, Dy D, D, D
0~ 5 7.6 6.4 5.2 4.2 0.45 0.70 1.40
5~10 3.6 3.2 2.8 2.6 0.050.15 0.40
30 10~15 28 1.8 1.4 0.8 — 0.05 0.10
15~20 1.2 0.6 0.6 04 - — -
20~25 1.0 0.2 0.2 — —- - —
Total 16.2 12.2 10.2 8.0 0.50 0.90 1.90

0~ 5 10.6 6.4 6.0 5.6 0.50 1.00 1.60
5~10 6.8 5.0 4.6 4.6 0.05 0.20 0.40

45 10~15 3.2 3.0 3.0 3.0 — 0.05 0.10
15~20 1.2 1.0 1.0 0.8 — — -
20~25 1.2 0.2 01 0.1 — - e

Total 23.0 15.6 14.7 14.1 0.55 1.25 2.10

0~ 5 10.4 8.8 8.6 6.8 0.55 1.00 1.00
5~10 8.2 7.0 6.8 6.2 0.10 0.20 0.40
60 10~15 5.8 5.6 5.2 4.2 0.03 0.05 0.10
15~20- 28 26 20 2.2 — — -—
20~25 1.0 1.2 06 0.6 — - —
Total 28.2 25.2 23.2 20.0 0.68 1.25 1.50

0~ 5 10.6 9.2 9.2 7.2 0.20 0.40 0.70
5~10 8.8 7.6 7.4 6.8 0.050.10 0.40
75 10~15 7.6 6.0 6.0 50 — —~ -
15~20 4.6 2.6 2.2 2.2 — — —
20~25 2.2 1.2 1.0 1.0 — — =
Total 33.8 26.6 25.8 22.2 0.25 0.50 1.10
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Table 6. Effect of Sagittaria tuber planting density
on the root fresh weight of rice variety

Sangpoongbyeo and Sagittaria(g/450cm?)

Growth  Soil depth Sangpoongbyeo Sagittaria
stage(DAT) (m) D, D, D, D D. D, D,

0~5 6.6 4.8 5.0 3.6 0.30 0.70 1.40
5~10 4.4 4.0 4.2 2.6 0.05 0.20 0.60
30 10~15 30 26 36 24 — -~ 0.10
15~20 1.2 1.2 1.2 08 — — —
20~25 0.2 0.2 0.2 — -~ — -~
Total 15.4 12.8 14.2 9.4 0.35 0.90 2.00

0~ 5 7.0 6.8 5.4 5.2 0.45 0.80 1.60
5~10 6.4 6.0 5.2 4.8 0.10 0.10 0.60
45 10~15 4.1 4.2 4.1 3.0 0.03 0.05 0.10
1520 1.8 2.0 1.6 1.6 — — —
20~25 0.8 0.8 06 0.2 — — —
Total 20.1 19.8 16.9 14.8 0.58 0.95 2.20
0~5 10.0 8.2 7.2 7.0 0.40 1.00 2.20
5~10 7.2 7.0 58 5.8 0.15 0.30 0.60
60 10~15 6.4 6.2 5.2 4.2 0.050.1 0.20
15~20 2.8 3.0 28 22 — — —
20~25 0.8 0.8 0.8 0.6 - —~ —

Total 27.2 25.2 21.8 19.8 0.60 1.40 3.60

0~ 5 10.0 9.8 9.6 7.4 0.55 0.70 1.70
5—~10 7.4 7.2 6.0 6.0 0.10 0.20 0.80
75 10~15 6.6 6.4 54 42 —~ — —
15~20 2.2 2.8 2.8 3.0 — — —
20~25 0.2 1.2 1.2 1.2 -~ — —
Total 26.4 27.4 25.0 21.8 0.65 0.90 2.50
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Fig. 4. Distribution of root fresh weight of rice variety Joongwonbyeo and Sagittaria by soil depth at different
growth stage and Sagittaria tuber planting densities. Figures at each soil depth indicates distribution

ratio.
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Fig. 5. Distribution of root fresh weight of rice variety Sangpoongbyeo and Sagittaria by soil depth at

different growth stages and Sagittaria tuber planting densities. Figures at each soil depth indicates

distribution ratio.
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Fig. 6. Comparison of rice root fresh weight index
between Soongwonbyeo and Sangpoongbyeo
grown in different Sagittaria uber density
compared to untrated control.
(Do . no sagittaria tuber planting)
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Fig. 7. Comparison between root fresh weight of Sagittaria grown with Joongwonbyeo and with
Sangpoongbyeo at different Sagittaria tuber density.
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Table 7. Root activity of rice and Sagittaria expressed by oxidizing ability of «-Naphthylamine at heading

stage.
Rice
Sagittaria
Joongwonbyeo Sangpoongbyeo
Oxidized a-Naphthylamine
156.3 174.3 243.0
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