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Effect of Dissolved Oxygen Concentration in Irrigation Water on the Growth and
Postproduction Quality of Potted Cyclamen Using the Ebb & Flow System
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Abstract

We investigated the effects of the dissolved oxygen (DO) concentration in irrigation water
on the growth and postproduction quality of potted cyclamen (Cyclamen persicum Mill),
gfown using a recirculating Ebb & Flow subirrigation system (Ebb & Flow system). Four
levels of DO were set: 4~6 ppm (control, no air supply), 7~9 ppm, 15~18 ppm, and 30~
35 ppm, using an air compressor and two types of oxygen generator. The increase in the
DO concentration of irrigation water caused a rise in the pH, but no alkalization of sub-
strates or physiological damage of potted cyclamen was observed during cultivation. The
results indicated that growth suppression during a high-temperature period was avoided by
treatment with over 15 ppm DO; therefore, the growth and start of flowering of cyclamen
were accelerated during the total cultivation period. Moreover, the results showed that the
postproduction quality of cyclamen under floral display conditions at a low-light intensity was
degraded easily over 15 ppm DO, but it was maintained for longer with 7~9 ppm DO. From
the above results, when the DO concentration in irrigation water was fixed until shipment,
we considered that treatment with 7~9 ppm DO, which facilitated a higher postproduction
quality, was more desirable for potted cyclamen production with the Ebb & Flow system.

Keywords:  dissolved oxygen, Ebb & Flow system, growth, postproduction quality, potted
cyclamen
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Fig.1 Schematic diagram of the Ebb & Flow system used for the experiment.
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Table 1 Change in irrigation water quality leaching from substrate.

Irrigation water Leaching water
Treatment -
DO (ppm) pH DO (ppm) pH EC(dSm™

Substrate only

Control 58a 6.4a 57a 59a 0.01a

7-9 ppm 82b 6.6a 60a 59a 001la

15-18 ppm 15.0¢ 7.1b 6.7b 6.0a 0.0la

30-35 ppm 31.3d 77c 75¢ 6.4b 0.01a
Substrate with plant

Control 57a 6.4a 51a 6.8a 0.13a

7-9 ppm 82D 6.6a 55b 6.8a 0.12a

15-18 ppm 15.0¢ 72b 5.7 bc 6.8a 0.14a

30-35 ppm 31.7d 77c¢ 59c¢ 6.7a 0.13a

Values in the table are the mean (n=5).

Different letters indicate a significant difference at the 5% level by LSD.
Distilled water (EC=0) was used for each irrigation.

The temperature of irrigated and leaching water was 21.0~22.1C in each test.
The 3-phase (solid:gaseous : liquid) distribution of the substrate was 16:67:
17, when the water potential was —0.001 MPa.
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Effect of the dissolved oxygen concentration in irrigation water on the number of developed leaves (A) and

plant canopy width (B) of potted cyclamen during a high-temperature period.
? Length of the maximum diameter of the canopy. Vertical bars indicate the standard error of the mean. (n = 15)

Table 2 Effect of the dissolved oxygen concentration in irrigation water on the growth of potted cyclamen

during the shipping period.

No. of No. of FW of FW of Peripheral Rate of
Treatment  developed blooming aerialpart® subterranean length of blooming
leaves flowers () part’ (g) corm” (cm) plant™ (%)
Control 378a 03a 180.0a 55.6 a 9.0a 6.7
7-9 ppm 374a 18a 179.8 a 59.0a 10.0a 26.7
15-18 ppm 439b 2.9 ab 193.9b 65.6b 10.6 b 46.7
30-35 ppm 445b 48b 206.8b 62.6b 11.0b 66.7

Different letters within the same column indicate a significant difference, as indicated by Tukeys HSD test (P<

0.05) (n=15).

* Above-ground part of plant: leaves (stems) and flowers (flower bud), as indicated by fresh weight.
¥ Underground part of plant: corm and root, as indicated by fresh weight.

* Length around the maximum diameter of the corm.

¥ The rate of blooming plants with five or more flowers, investigated on the 25" Nov., 2003.
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Number of ornamentally blooming flowers ( no./plant)

Number of ornamentally developed leaves (no./plant)

Days after reference test started

Treatment : 4 Control J7-9ppm A 15-18ppm O 30-35 ppm

Fig. 3

Effect of the dissolved oxygen concentration in irrigation water on the number of ornamentally blooming

flowers (A) and developed leaves (B) during the reference test for potted cyclamen.
Vertical bars indicate the standard error of the mean (n = 8).
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