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Studies on Characteristics of Sprouting and Occurrence on
paddy field of Water Chestnut(E/eocharis Kuroguwai Ohwi)
Kim, H.D, J.S. Park, K.Y, Park, Y.J. Choi, C.J. Yu*, Y.D. Rho** and Y.W. Kwon***

ABSTRACT

As a consequence of wide use of herbicides, Eleocharis kuroguwai Ohwi became a dorminant
problem weed for rice cultivation in Korea. To understand the establishment of the weed, experi-
ments on physio-ecological characteristics were carried out sprouting and occurrence, the results
could be summarized as follows:

Sprouting percentage remained 68 to 73% until the time of field emergence, indicating many of
the them are still dormant. The proportion of the dormant tubers were greater for the smaller than
the bigger tubers. Apical dominance was apparent in sprouting, with 84% of tuber sprouted from
only one of the apical buds. Tubers sprouted from 2 or 3 buds were less than 20%, and were
mostly from the bigger tubers. When the shoot growth was compared, by controlling the others,
ones from apical and the next 3 buds showed similar vigorous growth, but the later ones showed
poorer growth.

For the longevity of tubers, deep soil storage appeared to be better than storage in temperature
controlled room to 2~3C. Emergence of E. kuroguwai was better in clay soil than in sand, and
the possible depth for emergence in clay soil appared to be up to 2Icm, but was I5cm in sand.

When tubers were exposed to salt solutions before emergence tests, E. kuroguwai appeared to
be much sensitive to salts than S.planiculmis. Among the tubers formed in previous year, 12.7%
remained still viable until the end of next crop season, but with relatively strong dormancy.

The first emergence was about 10 days after planting at ordinary cropping seasons, and the
days to the maximum shoot number stage were 60~90 from planting. The duration was extended
at early transplanting, and shoot number, leaves per shoot, and tubers developed per plant were
also greater at early plantings. The 6th order offshoots were developing when E. kuroguwai was

planted at early season. When planted at later seasons, generation and the number of offshoots was
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reduced planted at early season. When planted at later seasons, generation and the number of

offshoots was reduced and the number of tubers, runner and rhizome lengths was also reduced.
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Table 1. Sprouting percentage of E. kuroguwai tuber buds by different tuber weights tested on May and

June.
Treatment No. of Sprouting percentage Tuber weight(g/tuber)
date tuber Total 0.1~05 0.6~1.0 L1~15
(%)
May 20 1,200 73.4 67.2 72.3 94.5
June 30 2,967 67.5 69.7 70.3 75.3
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Table 2. Distribution of sprouted bud numbers by
different tuber weights of E. kuroguwai
tested on May 20.

Sprouting bud Sprouting percentage

number per by tuber weight(g)
tuber 01~05 06~10 11~15
1 (84.3%) 92.1 89.3 73.7
2 (15.0%) 7.9 10.7 24.4
3(07%) 0 0 1.9

Photo. 1. Sprouting shape of E. kuroguwai.

(Number( I ) is sprouted from Apical bud, Number
(IO) is sprouted from Apical bud and Lateral bud
simultaneously)
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[ (Offshoot occurred from Apical bud) 11 (Offshoot occurred from Apical bud and
Lateral bud simultanecously)

Photo. 2. Offshoot orders type of E. kuroguwai.
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Fig. 1. Effect of GA and BA treatment on sprout-
ing of dormant E. kuroguwai.
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Table 3. Difference in sprouting percentage from different tuber buds and its early growth of E.kuroguwai.

June 20 August 24
Treatment Sprouting Pl.ant No.of Sprouting Plfmt No.of
percentage height leaf per percentage height leaf per
(%) (cm) tuber (%) {cm)  tuber
Control 100a* 11.0ab  3.9ab 100a 10.6a 2.6ab
Apical bud remained 100a 14.1a  34ab 100a 10.6a  2.1ab
First lateral bud remained 100a 1292 2.2¢ 90.0a 7.3ab 2.7ab
Second lateral bud remained 100a 13.1a  3.3ab 90.0a 89ab 1.8ab
Third lateral bud remained 100a 11.7ab  2.3c¢ 933a 10.2a 1.9ab
Side lateral bud remained 100a 6.5b 19c 86.7a 46b 1.7b
Apical bud and l1st lateral bud remained 100a 13.8a  3.0abc 100a 99a  3.6ab
Apical bud and 2nd lateral bud remained 100a 13.6a  2.8abc 93.3a 9.4ab 3.7ab
Apical bud and 3rd lateral bud remained 100a 1252  2.4bc 96.7a 8.6ab 4.la
Apical bud, Ist and 2nd lateral bud remained 100a 137a 4.9a 96.7a 89ab 4.7a
Apical bud, Ist, 2nd and 3rd lateral bud 100a 13.2a 4.7a 96.7a 8.6ab 4.9a

remained

* Means with the same letter in each column are not significantly different at the 5% level based on

Duncan’s multiple range test.



Table 4. Effects of different storage conditions and duration on sprouting rate and early growth of E.kuro-

guwai at 20 and 30TC.

20 C 30 C
Treatmenis Sprouting Pl'a.mt* No.of Sprouting Plz}nt* No.of
percentage  height leaf per  percentage  height leaf per
(%) (cm)  tuber® (%) (cm) tuber™
Buried at the 25cm depth in soil for 93.3a** 7.5a 5.8a 96.7a 10.5a 4.8ab
two years
Storing refrigerator (3£27C) for two 43.3b 6.1a 4.5a 36.7¢c 7.1a 3.4b
years
Keeping cold storehouse(5C) for six 63.3b 6.8 4.92a 66.7b 8.2a 4.7ab
months after storing for one and a
half year in the soil
New tuber collected from paddy field 93.3a 6.9a 3.6a 96.7a 10.5a 4.9a

* Plant height and leaf numbers were measured at 20 days after sowing
** Means with the same letter in each column are not significantly different at the 5% level based on

Duncan’s multiple range test.
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Table 5. Plant height and leaf number of E. kuroguwai at the 20 days after planting on different
sprouting time by different storage conditions.

Planting date

June 21 June 26 June 2

Treatments Plant  No.of Plant  No.of Plant  No.of
height leaf per  height leaf per  height leaf per

(cm) tuber (cm) tuber (cm) tuber

New tuber collected from paddy field 12.3 10.4 26.6 14.6 20.8 11.7

Buried at the 25cm depth in soil for two years 13.0 16.9 18.6 16.6 17.0 13.8

Storing refrigerator(3+27C) for two years 11.4 8.4 19.4 12.0 19.7 9.3

Keeping cold storchouse(SC) for six months 5,5, N2 124 184 97

after storing for one and a half year in the soil
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Fig. 2. Emergence of early and late prouted E.
kuroguwai tubers when seeded at different
soil depths.
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Table 6. Total emergence and vegetative growth of E. kuroguwai of early and late sprouting tubers

when seeded at different soil depths.

Sprouting Soil depth Emergence Plant* No.of leaf*
time {cm) percentage(%) height(cm) per tuber

0 96.7a** 51.7 38.1
_ 3 76.7ab 399 40.6
Barly 6 66.7b 378 236
Sprouting 9 56.7b 33.0 20.7
12 56.7b 36.3 25.2
Tubers 15 50.0b 345 28.6
(7~ 8days) 18 20.0c 30.6 25.8
21 16.7¢ 254 24.1

24 0d 0 0
0 73.3ab 359 40.8
Late 3 80.0a 38.0 39.7
6 53.3abc 33.6 26.6
. 9 43.3bcd 313 20.3
Sprouting 12 30.0cde 25.8 1.7
Tubers 15 33.3cde 22.7 10.4
(13~ 14days) 18 13.3de 21.8 53
21 6.7¢ 21.5 5.9

24 0 f 0 0

* Measurement on 75days after sowing

** Means with the same letter in each column within the same sprouting days are not significantly differ-
ent at the 5% level based on Duncan’s multiple range test.
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Table 7. Emergence and vegetative growth of presprouted and control tubers of E.kuroguwai when
planted in different depths of sandy and clay soils.

Presprouted Control
Soil Soil depth Emergence Plant No.of Emergence Plant No.of
(cm) percentage height* leaf per percentage height* leaf per
(%) (cm) tuber™ (%) (cm) tuber™
0 96.7a** 454 19.8 96.7a 39.4 24.2
3 86.7ab 515 21.4 70.0a 44.0 25.1
6 70.0b 534 17.7 66.7a 43.6 25.0
Sand 9 66.7b 54.8 18.7 63.3a 41.1 18.4
12 66.7b 443 17.5 50.0ab 46.0 17.7
15 0.7¢ 12.2 25.0 50.0ab 44.1 18.4
18 0 ¢ 0 0 3.3b 41.1 22.0
21 0c 0 0 0b 0 0
0 100a 45.2 31.8 93.3a 38.5 29.1
3 96.7ab 58.5 28.1 83.3a 44.1 249
6 93.3ab 53.1 24.1 80.0ab 46.6 338
9 73.3abc 59.6 32.6 80.0ab 53.2 24.6
Clay 12 70.0bcd 57.0 29.2 56.7bc 50.1 26.3
15 63.3cd 57.9 29.8 63.3bcd 63.3 255
18 43.3de 50.3 41.7 40.0cd 47.3 41.9
21 30.0e 57.0 57.0 33.3d 479 393
24 0 e 0 0 0 e 0 0

* Measurement on 75days after sowing

** Means with the same letter in each column within the same soil are not significantly different at the

5% level based on Duncan’s multiple range test.
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Table 8. Sprouting percentage of E. kuroguwai and S. planiculmis as affected by presoaking to NaCl

soultions,
Weed NaCl Soaking percentage(%)
species concentration(%) One day soaking Two day soaking  Three day soaking
Control 93.3a 93.3a 96.7a
0.5 93.3a 96.7a 83.3a
1.0 90.0a 90.0ab 83.3a
Eleocharis L5 73.3b 70.0bc 56.7b
kuroguwai 2.0 70.0b 63.3c 46.7b
2.5 70.0b 26.7d 20.0c
3.0 63.3b 33.3d 20.0¢
Mean 79.0 67.6 58.1
Control 93.3a 96.7a 93.3a
0.5 86.7a 83.3ab 86.7a
1.0 96.7a 93.3a 93.3a
Scirpus planiculmis 1.5 86.7a 83.3ab 80.0a
2.0 83.3ab 80.0ab 83.3a
25 73.3b 70.0b 70.0a
3.0 73.3b 70.0b 73.3a
Mean 84.8 82.4 82.8

* Means with the same letter in each column within the same species are not significantly different at the

5% level based on Duncan’s multiple range test.
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Table 9. Sprouting percentage of aged E. kuroguwai tubers collected from different soil depth which was

formed in previous year.

Date of tuber

Soil depth(cm)

. Treatment
collection 0~5 5~10 10~15 15~20 20~25 25~30 Mean
Sprouting percentage

Aug. 1 Control 40.0 60.0 53.3 50.0 66.7 50.0 53.3
Removal of bud cover 13.3 66.7 56.7 63.3 76.7 60.0 61.1

Sept. 1 Control 233 36.7 20.0 36.7 56.7 333 345
Removal of bud cover 33.3 60.0 46.6 70.0 60.0 60.0 55.0

Oct. 1 Control 333 40.0 46.7 233 36.7 33.3 35.6
Removal of bud cover 53.3 53.0 50.0 533 63.3 60.0 55.5
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