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ABSTRACT: Water shortages are expected to be a major impact of climate change. This study examined
the growth of Chinese cabbage seedling using reclaimed wastewater and waste nutnent solutlon as

altermative irrigation resources. Generally, the concentration of nutrients, such as K

, NH,', Mg™', Ca™", CT,

NO;, POs and SO4”, in waste nutrient solution was higher than that in wastewater However, Chmese
cabbage seedling imigated with wastewater was supplied a higher concentration of Na' and CI' than waste
nutrient solution. The growth of Chinese cabbage seedling irrigated with waste nutrient solution was similar
or higher than those imrigated with groundwater as control, while the growth of those imigated with
wastewater was similar to those irrigated with groundwater. The total nitrogen uptake in Chinese cabbage
seedling irigated with groundwater, waste nutrient solution from organic and inorganic hydroponic cultures,
and wastewater was 5.47, 10.02, 5.20, and 4.59 mg/plant, respectively. The nitrogen uptake of Chinese
cabbage seedling irrigated with waste nutrient solution from organic hydroponic substrates in a 50% lower
dose than recommended was 8.34 mg/plant, which is higher than that of the cabbage imigated with
groundwater. Overall, the results suggest that waste nutrient solution and wastewater can be used as
alternate water resources, and can allow a reduction in the amount of fertilizer needed to raise Chinese

cabbage seedling.
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Table 1. Selected chemical properties of nursery bed soil used in the experiment
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Table 2. Treatments of different sources of irrigation water by two levels of fertilization
Fertilization level

Treatments

Conventional(100%) 50%
Groundwater (GW) A B
Waste nutrient solution from organic substrate (NS-OS) C D
Waste nutrient solution from inorganic substrate (NS-IS) E F
Reclaimed wastewater (WW) G -
Table 3. Selected chemical properties of different sources of irrigation water used in the experiment

pH EC Na"  NH/ K Mg™  Ca™ cr NO;  POS  SO&
Treatments
dS/m (mg/L)

GW 7.0 0.2 8.1 ND* 39 5.6 38.3 10.1 154 ND 49
NS-OS 6.0 3.0 21.7 ND 401.6 110.5 2442 56.2 394.6 61.9 284.9
NS-IS 7.0 1.0 147 ND 67.3 61.0 66.0 3.6 84.0 14.3 112.0
WW 74 0.5 52.3 9.2 12.6 6.8 48.1 63.4 21.6 1.6 8.1

Treatment codes are described in Table 2.
* Not determined
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Fig. 1. Changes in fresh weight and dry weight of Chinese cabbage seedling by different sources of irrigation water

treatments. Treatment codes are described in Table 4.
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Fig. 2. Changes in ratio of dry weight of Chinese
cabbage seedling by different sources of irrigation water
treatments. Treatment codes are described in Table 4.
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Table 4. Growth parameters and SPAD values of Chinese cabbage seedling by different sources of irrigation water

treatments
Treatments Plant height (cm) No. of leaves Leaf length (cm)  Leaf width (cm) SPAD

A 12.2 be 50 a 74 b 47 b 19.7 ab

85d 40 b 54 ¢ 37 ¢ 20.0 ab
C 155 a 51 a 89 a 5.6 a 20.8 ab
D 132 b 50 a 79 ab 5.0 ab 21.0 a
E 112 ¢ 50 a 71Db 47 b 20.5 ab
F 12.1 bc 5.0 a 73 b 48 b 19.6 ab
G 11.7 be 49 a 73 b 47 b 194 b

A, Conventional fertilization (100%) with GW; B, Mixed nursery bed soil (w:w=1:1 (fertilized: non-fertilized)) with GW;
C, Conventional fertilization (100%) with NS-OS; D, Mixed nursery bed soil (w:w=1:1 (fertilized: non-fertilized)) with
NS-OS; E, Conventional fertilization (100%) with NS-IS; F, Mixed nursery bed soil (w:w=1:1 (fertilized: non-fertilized))
with NS-IS; G, Conventional fertilization (100%) with WW
"Mean separation within columns by Tukey's multiple range test at P=0.05

Table 5. Fresh weight, dry weight and nutrient contents of Chinese cabbage seedling by different sources of irrigation

water treatments

DW T-N P,0s Ca™* K Mg™ Na*
Treatments
g/plant mg/plant  pg/plant e mg/plant -------------

A 264 b 0.17 ab 547 b 89 c 0.270 cd 0.785 bc 0.072 bc 0.319 ab
B 1.67 ¢ 013 ¢ 312 ¢ 35d 0.168 d 0.460 ¢ 0.033 ¢ 0.093 ¢
C 401 a 0.19 a 10.02 a 89 ¢ 0.447 ab 1.533 a 0.094 b 0.368 ab
D 3.38 a 0.17 ab 8.34 a 9.6 bc 0.516 a 1.405 a 0.114 b 0.306 b
E 231 b 0.17 ab 520 b 13.9 abc 0.313 bcd 0974 b 0.134 ab 0.346 ab
F 2.63 b 0.17 ab 525 Db 15.6 a 0.422 ab 1.064 b 0.187 a 0.372 ab
G 249 b 0.15 bc 459 be 144 ab 0.340 bc 0.835 b 0.122 b 0.525 a

Treatment codes are described in Table 4.

"‘Mean separation within columns by Tukey's multiple range test at P=0.05
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Table 6. The pH and EC values of nursery bed soil by
different sources of irrigation water treatments

Treatments pH EC (dS/m)
A 64 b 0.194 od
B 6.6 a 0.119 d
C 5.9 cd 0.684 a
D 6.0 c 0.539 b
E 58 d 0.680 a
F 58 d 0.627 ab
G 63 Db 0.245 ¢

Treatment codes are described in Table 4.
Mean separation within columns by Tukey's multiple
range test at P=0.05
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