WRESE 17(1) 0 10~23 Kor. J. Weed Sci. 17(1) : 10~23(1997)

SN ME HR 450 BEE HR
SERN - A - AMREL - RN R - IUERT - AR R

Studies on Tuberization Characteristics of Water
Chestnut(Eleocharis Kuroguwai Ohwi)

Kim, H.D, J.S. Park, K.Y, Park, Y.J. Chei, CJ. Yu,
S.W. Shim*, Y.D. Rho** and Y.W. Kwon***

ABSTRACT

This study was carried out to determine distribution and tuberization characteristics of tubers of
water chestnut(Eleocharis Kuroguwai Ohwi) which is a dominant weed species and diffult to con-
trol during 1993 to 1994.

By early planting of E. kuroguwai tubers, more and heavier tubers were developed, but the
tubers were tended to distribute at the upper soils. Large proportion of tubers was remained at the
upper 0 to 10cm soil layer and a few tubers were formed below 20cm. Tubers developed earlier
tended to be at deeper layer, while later developed tubers were at upper layers. Tuber weight was
incregsed from the surface to 20cm soil depths, but that formed below 20cm was almost same.

No tillage resulted in more tuber formation which were distributed at upper soil layers when
compared to conventional tillage. Cool water irrigation pumped from ground water resulted in less
tuberization but smaller tubers when compared to control. Shading with color cellophan films
resulted in smaller tuber formation with lower in sprouting percentage. Among the films tested,

the most significant effect was obtained with green color.

Key words : Eleocharis kuroguwai, tuberization
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Table 1. The tuberization of E. kuroguwai in rice fields from different transplanting times of rice and dif-

ferent levels of the weed infestation in 1993.

Trans Occurre No. of Soil depth( )

Soil depth( )

planting -nce tuber per

date level w05 5~10 10~15 15~20 20~25 25~30 0~5 5~10 10~15 15~20 20~25 25~30
-Tuber weight(g/tuber)- -Percentage of tuber distribution-
May 15 Heavy 567 040 055 060 093 - 351 351 168 130 - -
Low 853 0.18 038 072 107 034 400 323 137 118 12 06
Mav 30 Heavy 387 0.22 034 058 091 1.26 219 315 260 123 83
Low 313 022 029 078 1.0 029 220 475 153 68 5.1 33
June 15 Heavy 249 024 025 050 0.15 1.15 213 346 106 191 149
Low 202 016 037 062 120 120 28.1 491 158 70 -
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Table 2. Growth and tuberization of E. kuroguwai when offshoots were removed.

Main and Ist Main, Ist and
Shoot Growth Main shoot offshoot remained 2nd offshoot remained

Main Ist Main Ist 2nd
No. of offshoot per tuber - 9 - 9.0 36.5
No. of leaf per shoot 42 37 35 36 26 18
Tuberization per shoot 37 11.1 53 4.0 34 2.6
Tuber weight (g/tuber) 1.64 1.02 1.25 0.63 0.80 0.77
Rhizome length (cm) 14.1 11.1 14.2 10.6 99 10.2
Runner length (cm) - - 15.5 - 16.0 13.8

13 -



#Fo EREE RESE HoH Hak ofyzl
B¥E FAR zaA YR BTERES
KEHRW 4 FolAe melgdr). =gt 1
R GBS 9% BE, 2k K= 8 365
BEA IR Gl 2k g¥ke T 41K
BE BEstdon ERAEHSE 1R kel
Al 348, 2k SHRBCIA 26@Z HRAKE
= 1% BE>TEYN K 5% BE>TX
1, 22k Mk B ¥ o2 SEECT #m
ol upe} ¥ w= 1K SEkel BREE B
EP @WAShE 2R aRREe] EmE 7]l
A ERE S RERF 2ol 2HMNCE S
Bot #indtel w2t M RERRBCL #mE
= AL® vehych azly REHT REL
B2 B, FEIN IR H% 2 EES 1-2%
SHE 2El AFAZL EB KoK B
e REEL YA} REEES 10cm
ANE TR, FES 1Kk gEtes £FAR
HRYcL 4 22 ffime|gl o, FES )
K, 2k Gt £EFANAE A 25 v
AT HWTFHEES 1k ST 2k #TEE

ol &4 #stcl.

She] SlBRe REPRES xHE
7l A3 BHES 2eist] SHEE RER
S AEY HRE & 3o epch

Sile BRAERES BAEMC o= %24
ZR7E 9le] 59 1595} 59 309 Bl
6k S#H7HA dehget 64 15U 69 30
o BrEAA Sk S BES AL 69 15
43} 69 309 5k ok WAERT 5Y 159
2 59 309 Adch BERUL BEI A
Bhiol =& %R E£FHM] gol Skl &
B £FMHC] TEYE & & A, A
o] ®EANM AT SHECT BEHT %
il met @WAstddch AA Sl BER
Be oHERRIZ & o 2~4% SHREBUT X
o AFstden TS & gekelr] B
Ede B oAV KA ot A
o2& el xlet.

SN bS] EEHE e ARE o)
e WTE] kFHmeg MRl BE 3
~5EiHC] oF3b ksl 1k aER7E A7),

Table 3. Growth characteristics and offshoot orders of E. kuroguwai by different planting dates.

. ; Offshoot
Planting Growth characters Main
date shoot Ist  2nd  3rd  4th 5th 6th
May 15 No. of offshoot per tuber - 10 37 64 53 29 6
No. of leaf per shoot 19.0 18.6 12.3 9.7 8.1 5.6 38
Rhizome length(cm) 10.3 8.3 8.4 7.8 79 7.1 54
Runner length(cm) 18.9 17.0 19.1 18.0 21.0 16.7
May 30 No. of offshoot per tuber - 8 26 39 43 31 16
No. of leaf per shoot 21.0 16.8 16.7 14.2 12.1 9.3 8.8
Rhizome length(cm) 12.4 10.5 9.0 6.3 5.7 53 3.2
Runner length(cm) - 16.5 17.9 18.2 12.1 9.3 202
June 15 No. of offshoot per tuber - 6 19 22 10 3
No. of leaf per shoot 17.0 94 7.8 9.4 58 3.9
Rhizome length(cm) 10.5 10.5 9.9 9.1 7.9 6.0
Runner length(cm) 14.5 18.5 18.7 184 17.3
June 30 No. of offshoot per tuber - 5 15 20 18 9
No. of leaf per shoot 13.0 13.1 11.2 8.0 75 6.9
8.7 8.1 6.8 7.2 6.6

Rhizome length(cm) 11.2
Runner length(cm) -

14.8 16.1 17.3 17.2 17.5
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Fig. 1. The number and weights of tubers developed from offshoots at different transplanting date.
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I (One tuberization per leaf)

O (Two or three tuberization per leaf)

Photo. 1. Inital shape of tuberization E. kuroguwai.

Photo. 2. The diagram of E. kuroguwai for off-
shoot occurrence and tuberization.
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Table 4. Sprouting percentage of E. kuroguwai tubers by orders by offshoots in different planting time.

Orders of offshoot

Planting date Main shoot
Ist 3rd 4th Sth 6th
May 15 73.3a 76.7a 63.3b 73.3a 76.7a 80.0a 76.7a
May 30 70.0a 83.3a 86.7a 73.3a 80.0a 76.7a 73.3a
June 15 80.0a 90.0a 96.7a 83.3a 90.0a 93.3a -
June 30 70.0a 50.0b 53.3b 83.3a 70.0a 43.3b

* 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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Fig. 3. Seasonal changes in the weight of E.
kuroguwai tubers by different soil depths.
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Table 5. Differences in soil solidity and porosity after rice harvest due to different tillage practices.

Soil depth(cm)

Treatent Soil solidity(mm)* Porosity(%)
0~10 10~20 20~30 0~10 10~20 20~30
Control(Every year plowing and rotary) 11.5 14.1 21.0 57 51 44
Each other year plowing and rotary 12.4 16.4 20.6 54 46 41
Only plowing and rotary 12.2 16.8 214 48 43 41
No tillage 15.6 18.1 232 48 40 38
Yol R BEEE
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Table 6. Difference of tuberization and tuber distribution of E. kuroguwai by different tillage practices.

No.of Soil depth( )
Treatments tuber per
m ~5 5-~10 10—~15 15~20 20~25 25~30 Mean
Control(Each year 249b* 308  46.2 10.2 12.8
plowing and rotary)
Distribution Elz:)cbi I:)tht;ldyizr[a 239 194  46.1 254 7.5 1.6
of tubers P g Ty
(%) Only rotary for 268b 17.0 512 17.0 123 25 -
two years
No tillage 542a 30.7 456 225 1.2
Control(Each year 249b 042 058 0.58 0.80 0.56a
plowing and rotary)
Each other year 23%b 034 051 0.68 1.16 0.14 0.60a
Tuber lowing and rot:
weight P 2 ary
(g/tuber)
Only rotary for 268b 038 052 0.75 0.81 0.46 0.63a
two years
No tillage 542a 029 054 0.93 0.77 0.55a

* 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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Fig. 5. Changes of water temperature during the
growing season for E. kuroguwai.
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Table 7. Effects of irrigation water temperature on
tuberization and tuber weight of E. kuro-

guwai.
No. of Tuber
Treatments tuber per  weight
vat(0.12m’) (g/tuber)
Control 70b* 0.60a
Nonjo irrigation 78b 0.52ab
Wells Irrigation [ 108a 0.38bc
(Water temperature :22+57)
Wells Imrigation IT 87a 0.29¢

(Water temperature :18+57)

* 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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Fig. 6. Changes of mean air temperature by different
color shading on growing of E. kuroguwai. -
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Table 8. Effects of various colors of cellophans film for shading on tuberization, weight and sprouting of

E. kuroguwai.

Treatment No. of tuber per vat(0.12m’) Tuber weight(g/tuber) Sproutingpercentage(%)
Control 82a* 0.60a 73.3a
Bule color shading 90a 0.35b 56.7a
Yellow color shading 8la 0.52ab 53.3a
Red color shading 68a 0.51ab 56.7a
Green color shading 5b 031b 56.7

* 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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