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Effects of Oxygen Delivery Time in Deep Water Technique Hydroponic System on Yield and Postharvest
Quality of Chinese Kales Stored at Different Temperatures
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Abstract

The purpose of this research was to study the influence of oxygen (air) delivery time in deep water
technique hydroponic system on yield and postharvest quality of Chinese kales grown for five weeks. A
randomized complete block design consisting of three methods of oxygen delivery: 24-hr continuous delivery
(024), 7-hr. delivery alternated with 1 hr pause (O7/1) and 5-hr alternated with 3 hr (05/3), with three replications
was utilized in the experiment. After harvest, the samples in each treatment were stored at 10°C and room
temperature for postharvest quality evaluation. The results showed that Chinese kale yields, in terms of plant
height, stem diameter, leaf chlorophyll content, root length, fresh and dry weight were not statistically different
among the three methods of aeration. Though postharvest weight loss was not significantly different among
treatments, the Chinese kales stored at room temperature were unacceptable on day 6, while up to 10 days of
shelf life was observed on the samples stored at 10°C. The effects of oxygen delivery on postharvest quality were
detected only on the first-two days after harvest. Particularly, the Chinese kales in 024 treatment had significantly
lower petiole hardness and higher leaf chlorophyll content as compared to 0O5/3 method, regardless of storage
temperature. After the second day, the storage temperature had more pronounced effects and played a
significant role in postharvest quality. Longer freshness and slower changes in carotenoid content and hue angle
were observed on the samples stored at 10°C as compared to those stored at room temperature.
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Table 1 Average yields of Chinese kales grown for five weeks in each oxygen delivery treatment

Treatment Height Stem diameter Chlorophyll Root length Fresh weight Dry weight
(cm) (mm) (ccn (cm) (9) (9)
024 46.13 14.45 23.22 34.87 102.73 7.14
oM 49.87 13.27 23.79 42.47 80.05 5.47
05/3 44.00 12.96 26.80 27.07 82.43 6.23
F-test ns ns ns ns ns ns
V. (%) 15.02 19.73 20.66 17.82 18.96 25.37

ns = no significant difference
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Figure 1 Weight loss (A), hardness (B), total chlorophyll (C), carotenoids (D), hue angle (E) and freshness (F) of
DWT hydroponic Chinese kales in each treatment during postharvest storage at 10°C (T10) and room

temperature (RT).
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Figure 2 DWT hydroponic Chinese kales in each treatment after six days in storage at 10°C (T10) and room

temperature (RT).
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