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Studies on the Environmental Factors Affecting Growth
and Tuber Formation of Eleocharis kuroguwai Ohwi
Ku, Y.C.* and S.G. Choung**

ABSTRACT

This experiment was conducted to understand the environmental factors affecting growth and tuber
formation such as temperature, day length, light intensity, water condition and cutting time of
Eleocharis kuroguwai Ohwi  Plant height, shoot number and dry weight of E . kuwroguwai were
higher at high temperature, 25/25°C (day/night), while nitrogen content was higher at low tempera-
ture, 20/15°C . Plant height was more affected by water temperature, while shoot number and dry
weight were more affected by air temperature, Contents and absorption of nitrogen, phosphorus,
and potassium in top parts of E kuroguwai were higher under greater difference between air and
water temperatures, i.e,, 18/28°C and 28/18°C , The number and weight of tubers were increased
under greater difference between air and water temperatures, i.e, [8/28°C and 28/18°C, while they
were inhibited a: low or high air/water temperatures (18/18°C or 28/28°C ), Tubers of E | kuroguwai
were formed at 8-or 12-hour day length, however, no tuber was formed at 16-hour day length
Photoinductive period for tuber initiation of E . kuroguwai was between 30 and 45 days after
emergence, and the induction period of short-day treatment was less than 10 days. Tuber number
and weight were reduced by shading due to inhibition of the growth of top and underground parts
Number of days from planting to tuber initiation was shortned as planting time was delayed and
plant height, dry weight, and tuber number were also reduced by delayed planting, Tuber number
at 10 to 15cm water depth was decreased 63 to 75% as compared with | to Sem water depth, Tuber
number and dry weight were not affected by the size of tubers at planting, Due to the reduced growth
of top and underground parts, tuber number and dry weight of E, kuroguwai were decreased by
delayed shoot cutting, The critical cutting time to inhibit the growth of E . kuroguwai was about 70
days after emergence,

Key words : Eleocharis kurogwai, tuber formation temperature, daylength, light intensity, cutting
time
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Fig. 1. Effect of temperature on plant height of E
kuroguwai
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Fig. 2. Effect of temperature on number of shoot of
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Table 1. Effect of temperature on shoot and root dry weight of £ kuroguwai

Temperature Shoot dry weight(g/pot) Root dry weight(g/pot} Root/shoot ratio
(day/night, C) 30DAE 60DAE 90DAE 30DAE 60DAE 90DAE 30DAE 60DAE 90DAE
20/15 1.87 389 8 81 112 1.30 4.70 0.60 0.33 0,53
23718 2.07 6.75 21.90 1 34 1.58 5.41 0.64 0.23 0,24
25720 213 9.33 27.10 1.35 2,52 8 81 0.63 0,27 0.33

DAE =Days after emergence

Table 3. Effect of temperature on tuber formation and growth of £ kuroguwai at 120 days afier treatment

Temperature Plant height No . of shoot Shoot dry weight No _of tuber Tuber fresh weight
iday/night, C (cm) /pot (g/pot) /pot (g/pot) (g/tuber’
20,13 59b 154a 26.6a l6¢c 6.9b 0.41a
23/18 59b 173a 30.0a 36b 15, 7ab 0.45a
25/20 70a 189a 34 la 53a 28 9a 0 44a

Means followed by the same letter within a column are not significantly different at the 5% level using Duncan’s
multiple range test,
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Table 4. Effects of air and water temperatures on the growth of E_ kuroguwai .

Temperature Plant height(cm) No of shoot/pot Shoot dry weight(g/pot}

(air/water, °C) ISDAT 30DAT 1SDAT J0DAT ISDAT 30DAT
18/18 56 57a 78b 86¢ 10.1b 16.2b
18/28 60 60a 79b 114bc 11.2b 18 4b
28/18 57 57a 124a 130ab 16, 1a 19 8ab
28728 72 71b 127a 151a 17.0a 26 0a

Means followed by the same letter within a column are not significantly different at the 5% level using Duncan’s

multiple range test.

Table 5. Effects of air and water temperatures on nutrient uptake of £, kuroguwai

Temperature Nutrient content (%} Nutrient uptake (mg/pot)
{air/water, °C) N P K N P K
18/18 1.57 0.09 1.67 254 15 270
18/28 2.15 0,11 1.70 396 20 313
28/18 1.82 0.10 1.63 360 20 323
28/28 1,65 0,11 1,64 429 29 426

Table 6. Effects of air and water temperatures on the tuber formation of £ kuroguwai

Temperature Number of tuber/pot Tuber fresh weight
{air/water, ‘C) White Brown Black Total (g/pot) (g/tuber)
18/18 11 5 12 28b 9.4b 0.33ab
18/28 21 2 27 50a 16 7a 0.33ab

28/18 24 4 21 49a 20 9a 0.43a

28/28 12 3 13 28b 7.7 0.28b

Means followed by the same letter within a column are not significantly different at the 5% level using Duncan’s

multiple range test
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Table 7. Effect of photoperiod on tuber formation of E

kuroguwai

Photoperiod Plant height No . of shoot Shoot dry weight No  of tuber Tuber fresh weight
(hours? (cm) /pot (g/pot) /pot (g/pot) (g/tuber}
8 89 .6 83 9.44 28a 9. 3a 0,34
12 85.4 97 11,80 19b 7.1b 0.37
16 87.0 119 14 44 0 0.0 0.00
Control 85 4 107 11,62 20b 9.0c 0.34
Photoperiod treatment ;| 25days

Day . night temperature ;| 25:20C

Table 8. Effect of photoperiod treatment on tuber formation at 30 days after emergence of E_ kuroguwai .

Photoperiod Plant height No  of shoot Shoot dry wt, Tuber
treatment (days; (cm) /pot (g/pot} formation
10 45 31 3.85 0
20 54 30 4.65 0
30 55 31 3.62 0
Control 48 32 4 95 0

Photoperiod : 10hours in a day.
Day /night temperature : 25°20°C

Table 9. Effect of length of photoperiod treatment on tuber formation of £ kuroguwai at 45 days after emergence

Photoperiod Plant height No  of shoot Shoot dry wt, Tuber fresh weight
treatment (days) {cm) /pot (g/pot} ino, ‘pot® (g/pot’
10 35 24 3.90 14,5 3.7
20 36 26 3. 66 19.0 3.8
30 44 26 435 19,5 3.6
Control 48 37 5.14 0.0 0.0

Photoperiod : 10hours in a day
Day/night temperature : 25/20C
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Table 10, Effect of planting date on growth and tuber initiation of E, kuroguwai

‘ T9b§r Plant No of Shoot No of Tuber weight
Planting ‘mitiation height shoot dry wt, tuber g
date date (cm) /pot (g/pot) /pot (g/pot) (g/tuber)

May 20 Aug 15 84 183 87 .8a 178a 99 7a 0.56a
June § Aug 19 67 212 67 4a 205a 99 Sa 0.51a
June 20 Sep. 1 60 198 63 6a 185a 83 3ab 0.45a
July § Sep. 5 S7 190 54 3a 165a 63.2b 0.38b
July 20 Sep. 10 40 170 33 0b 52b 18 8¢ 0.36b

Means followed by the same letter within a column are not significantly different at the 5% level using Duncan’s

multiple range test
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Table 11. Effects of shading and nitrogen on growth and tuber formation of £, kuroguwai .

Shading Nitrogen Plant height No  of shoot Shoot dry weight Tuber weight
(% (g/pot) {cm) /pot (g/pot’ (g/pot} {g/tuber:
0 0.5 70 120 9.0 8.4 0.59
1.0 71 184 20,2 38.3 0.55
1.5 70 214 251 28.1 0.42
2.0 70 223 268 27.5 0.41
Mean 70 185(100; 20.3(100) 33101000 0.49
50 0.5 66 62 7.5 27.0 0.74
1.0 71 98 11.9 241 0,52
15 72 128 16.3 220 0,55
20 70 165 25 19.2 0.54
Mean 70 113, 639 14,6072 23.0(6 0.59
75 0.5 75 51 4.5 19.0 0,67
1.0 75 82 7.5 23,1 0.66
1.3 77 96 [BI] 16 .9 0.53
20 78 97 127 11,5 0.39
Mean 76 2144 9.1.44) 17.6(3531 0,56
LSD 0. 05 between shading 6,04
o between nitrogen levels 6.57
" Shading vs nitrogen levels 11,48



Table 12. Effect of water depth on growth and tuber formation of E . kuroguwai

Water depth Plant height No  of shoot Shoot dry wt. No , of tuber Tuber weight
cm) (cm) /pot (g/pot) /pot (g/pot) (g/tuber)
1 63 167a 27 4a 77a 44 1a 0.63
5 73 138b 28 3a 70a 40 Oa 0.52
10 74 127b 22.2b 26b 10.9b 0.42
15 82 120b 19 9b 18b 7.7b 0.43

Means followed by the same letter within a column are not significantly different at the 5% level using Duncan’s

multiple range test,
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Fig. 8. Effect of cutting date on the tuber number and
size of E . kuroguwai

Table 13. Effect of tuber size on growth and tuberization of £ kuroguwai

Tuber size Plant height No of shoot  Dry weight(g/pot) No , of tuber Tuber weight
(g) (cm) /pot Shoot Root /pot (g/pot) (g/tuber)
02~03 47 134 201 7.0 96 30.6 0 32
0.7~0.8 46 130 20.6 6.6 97 379 0.39
1.2~1.3 53 121 17.1 7.0 95 316 0.33

Table 14, Effect of cutting date on growth and tuber formation of E. kuroguwai .

Cutting Plant height No . of shoot Dry weight(g/pot) No . of tuber Tuber weight
date em) /pot Shoot Root /pot (g/pot) {g/tuber}
Control 85 135 405 15.7 101a 79 .8a 0.79
30DAE 87 165 32.0 14,0 113a 84 la 0.74
SODAE 97 109 258 10.6 93ab 66 3ab 0.63
70DAE 83 109 13.0 6.8 60c 33.8¢ 0.57
90DAE 74 76 7.4 5.5 45d 18.3d (.40

Emergence date | May 10
DAE ! Days after emergence
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