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ABSTRACT : This study was conducted to develop a 33 A4S hsi 4T + glo] HEES AMESHA
technology for raising seedlings hydroponically using the ol gy uhHol A8 o st o] A=y rk
bed in which the seedlings grew in nutrient solution with- FASnE T ool ZHHH“ Boke ARslA]| 9w =
out soil. In order to establish the optimum EC value of o] A Wash Zo)o AAe e HAAA T
nutrient solution, six initial EC values (1, 2, 3, 4, 5§ dS/m ol Ase] dazgt 7] HEY T=R SMMA FHE
and control) of Yoshida's hydroponic solution were exam-  © o=, 29 ZH HH%: AEgk Sacks(1860)2 Knops

ined. Seedling height and dry weight increased with
increasing below EC up to 3.0 dS/m, but showed no signif-
icant increase at higher than EC 3.0 dS/m. Nutrient solu-
tion with initial EC of 3.0 ds/m was good to be dropped
down nearly to 1 dS/m after 15-day seedling culture. But
those with initial EC of 4.0 and 5.0 dS/m were judged not
appropriate because of high EC value in waste nutrient
solution. Utilization efficiency of minerals of nutrient solu-
tion and rice endosperm was higher on the whole at initial
EC of 2.0~3.0 dS/m. Considering seedling growth and uti-
lization efficiency of supplied nutrient solution, initial EC
is judged to be suitable at 3.0 dS/m.
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Fig. 1. Diagram of hydroponic nursery device for rice seedling
production.

Table 1. Mineral content of ground water used in the experiment.
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Table 2. Characteristics of rice seedlings grown hydroponically for 15 days after seeding as affected by initial EC values of Yoshida's

hydroponic solution for rice cuiture.

EC Seedling | ‘ Root Dry weight (DW) DW/seedling Tensile ~ SPAD
height caves Roots length Leaf Root Total height strength value
dS/m cm no. seedling™ 07 J——— mg seedling !------————-- mg cm’ kg
1.0 8.7¢T 2.2bc 8.0ab 8.5ab 6.5¢c 4.1ab 10.7b 0.8a 3.4a 24.4d
2.0 9.4d 2.3b 7.7ab 9.0ab 7.7bc 4.8a 12.3ab 0.8a 3.0a 27.1bc
3.0 10.5¢ 2.6a 8.4a 8.1b 8.1b 4.2ab 12.3ab 0.8a 34a 28.5b
4.0 10.7bc 2.5a 8.6a 8.2b 7.8b 3.6ab 11.5b 0.7a 3.2ab 29.0ab
50 11.2ab 2.5a 8.8a 5.5¢ 7.8b 3.8ab 11.6b 0.7a 2.9bc 31.0a
Control T 6.4f 2.1c 6.9b 9.1a 4.1d 3.5b 7.6¢c 0.7a 2.6cd 8.5¢
CS 11.5a 2.6a 7.0b 4.0d 10.4a 3.7ab 14.0a 0.9a 2.3d 25.9cd

T Control, irrigated with ground water; CS, 15-day old conventional seedlings grown in bed soil.
T Values having the same letter within a column are not significantly different at 0.05 probability by DMRT.
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Fig. 2. Daily changes in EC of Yoshida's hydroponic solutions

with different initial EC during hydroponic rice seedlings
production. Control was irrigated with ground water.
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Table 3. Mineral contents in leaves of rice seedlings hydro-
ponically grown for 15 days after seeding as affected by
initial EC of Yoshida's hydroponic solution.

EC TN P,0s K,0 Ca0 MgO
dS/m %
1.0 278 135 0.75 0.97 0.61
20 3.09 131 1.24 0.80 0.74
3.0 3.19 1.38 1.49 045 0.97
4.0 335 141 1.76 0.34 0.91
5.0 3.62 1.52 2.29 0.19 0.86
Control” 330 1.61 0.74 1.56 0.61

"Control was irrigated with ground water,
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Table 4. Mineral accumulation of rice seedlings hydroponically
grown for 15 days after seeding as affected by initial EC
of Yoshida's hydroponic solution.

EC N p K Ca Mg
dS/m e 2/0.28 m* bed ---mmmmem e eeeeee
1.0 3.85 0.81 0.86 0.95 0.51
2.0 4.90 0.91 1.64 0.90 0.71
3.0 5.08 0.96 1.97 0.51 0.93
4.0 498 0.92 2.17 0.36 0.82
5.0 5.12 1.00 2.85 0.20 0.78

ControlT 324 0.69 0.60 1.10 0.36

TControl was irrigated with ground water.

Table 5. Ratios between N and other minerals accumulated by
rice seedlings hydroponicatly grown for 15 days after
seeding as affected by initial EC of Yoshida's hydro-
ponic solution.

EC P/N K/N Ca/N Mg/N
dS/m 0 e L/ ——
1.0 21.1 222 24.8 132
20 18.6 334 18.4 14.5
3.0 18.8 387 10.1 18.2
40 18.4 435 73 16.4
5.0 19.4 55.5 4.0 152
Control T 213 18.5 33.8 11.2

TControl was irrigated with ground water.

Table 6. Utilization efficiency of minerals in nutrition solution
and endosperm in rice seedlings hydroponically grown
for 15 days after seeding as affected by initial EC values
of Yoshida solution.

EC N P K Ca Mg
dS/m %
1.0 48.0 82.6 65.8 70.7 456
2.0 55.8 775 84.0 479 42.1
3.0 532 70.0 758 21.1 410
4.0 483 59.0 66.8 122 28.8
5.0 462 57.1 73.1 58 229

ControlT 440 86.9 89.3 93.6 554

T Control was irrigated with ground water.
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