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Effects of Activated Charcoal and Dissolved Oxygen Levels in the Hydroponic Solution
on the Growth and Yield of Cucumber Plants

Toshiijsao, Yumiko Ohba, Kouhei Tomita, Katsumi Ohta and Takashi Hosoki

Faculty of Life and Environmental Science, Shimane University, Kamihonjo, Matsue 90~ 1102

Summary

~ The effects of adding activated charcoal and different concentrations of dissolved oxygen to the
hydroponic culture solution on the vegetative growth and yield of cucmber plants were studied.

1. The concentrations ‘of dissolved oxygen in the culture solution after 6- and 24- hr aeration

- treatment were 1.7~3.1 ppm.and 5.0~7.5 ppm, respectively. Adding activated charcoal to the culture
- solution with different aeration periods did not affect the concentrations of dissolved oxygen.

2. Whether the activated charcoal was added or not, the length of the primary lateral branch and its
dry weight at the end of the experiment decreased slightly following 6-hr aeration compared to that
following 24 - hr aeration.

3. The yield per plant was unaffected by a 6-hr or 24- hr aeration but it was significantly increased
by the addition of activated charcoal.

Apparently root exudates, which are detrimental to vegetative growth and yield of cucumber plants
are adsorbed by the activated charcoal.

Key Words: activated charcoal, cucumber, dissolved oxygen, hydroponics, root exudates.
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Fig. 1. Concentrations of dissolved oxygen in the culture
solution; 24h aeration per day with charcoal € and
without charcoal A, 6h aeration per day with charcoal
and without charcoal @ .

Table 1. Effectsof the concentrations of dissolved oxygen in the culture solution on the growth of cucumber.
) Dry weight (g)
Aeration” Charcoal Plant length Length of primary -
(hrs) supplement (cm) lateral branch (cm) Main stem Leaf weight of Primary lateraln
main stem per leaf branch per plant’
24 159.9 51.2a 9.4 3.1 60.0ab
+ 160.1 49.7ab 112 3.7 66.4a
6 - 153.4 43.3b 9.8 32 482.1b
+ 165.9 46.9ab 11.5 3.1 49.6b
NS* NS NS

" * Continuous aeration (24 hrs) and 15 minutes per hour (6 hrs).

¥ Stem and leaf.
¥ Mean separation within columns by Tukey test at 5% level.
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Table 2. Effects of the concentrations of dissolved oxygen in the culture solution on the flowering and yield of cucumber plants.

Dates of anthesis

No. of flowering Beginning dates Termination
(month/day)

Aeration” Charcoal No. of harvested

(hrs) subplement female flower of harvest dates of harvest fruit per plant
u Tu r plan
PP male flower  female flower per plant (month/day) (month/day) perp

24 - 9/8a” 9/13 253 9/22 10/14 10.6b

+ 9/8a 9/11 33.0 9/22 10/18 14.4a

6 9/8a 9/13 24.0 9/23 10/14 9.9b

+ 9/5b 9/13 27.6 9/21 10/21 14.7a

NS NS NS NS

* Refer to Table 1.
¥ Mean separation within columns by Tukey test at 5% level.
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