S EQFH|REs]A] 49 25
Korean J. Soil Sci. Fert. Vol. 44, No. 2, 194-199 (2011)

== YH| 27} 20]|2] U] X EiStdo 0|xl= e

1
HEEIE* - QUEHZE - 0|42 - 0fQl=
FEAEH FYUNERTNY AAEARAT, S EATH FYANS A /)22

Effect of Pig Slurry Fertigation on Soil Chemical Properties and
Growth and Development of Cucumber (Cucumis sativus L.)
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This study was conducted to evaluate fertigation effects of pig slurry (PS) and chemical fertilizer (CF) in
cucumber by investigating the growth and yield, nutrient content and uptake, nutrient use efficiency, and soil
characteristics in greenhouse cultivation. The cropping pattems of cucumber were semi-forcing culture and
retarding culture, and the experiment involves four treatments: No fertilizer (NF), 26 mg L’ and 52 mg L' of
N application by slurry composting biofiltration liquefied fertilizer (SCBLF), and 52 mg L" of N treatment by
chemical fertilizer. The difference on the plant height of cucumber between SCBLF and CF treatments was no
significant, but fresh weight and dry weight of stem and root were higher in 26 mg L' SCBLF treatment. The
Ca content of the leaf was lower in the treatments of SCBLF and the K content of the root was lower in the
52 mg L™ CF treatment. The Ca content of the stem was lowest in the 52 mg L™ CF treatment and the mineral
content of the fruit showed no significant difference. In case of semi-forcing culture, the gross yield was lower
in the 52 mg L™ CF treatment and the yield of unmarketable fruit was lower in the SCBLF treatments. The
nutrient use efficiency of cucumber is as follows: K (8.3 ~30.9%), N (4.2 ~13.0%), P (1.9 ~ 2.0%). The
SCBLF treatments showed higher figure in the soil pH than that of the CF treatment, while EC and the content
of NOs-N were higher in the CF treatment than the former. The content of exchangeable K was higher in the
plot treated with 52 mg L' SCBLF, and there were no significant differences in the content of Ca and Mg
between the treatments. In conclusion, it is suggested that the application of liquefied manure made from pig
slurry may be able to replace the use of chemical fertilizer in nitrogen and potassium.
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Table 1. Physicochemical properties of the soil used in experiment.

. . . Exch. Cation
Soil texture pH Organic matter NO;-N Avail. P,Os
K Ca Mg
1:5 gkg' e mg kg’ EhtTe) I - —
Sandy loam 6.9 16.2 269 510 0.67 5.12 1.27
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Table 2. Effect of fertigation of chemical fertilizer and slunry composting biofiltration liquefied fertilizer on plant height,

and weight of leaf, stem and root of cucumber.

Leaf Stem Root
Cropping system Treatment Plant height Fresh Dry Fresh Dry Fresh Dry
weight weight weight weight weight weight
cm g plant'1

No fertilizer 496.3a" 205.3a 16.8a 303.3a 23.9a 14.1a 1.07a

Semi-forcing SCBLF 1/2' 474 4a 216.3a 16.3a 298.3a 23.9a 15.7a 1.22a
culture SCBLF 1 471.9a 200.8a 15.5a 277.1a 22.5a 13.7a 1.07a
Chemical fertilizer 463.3a 194.0a 15.3a 273.8a 22.6a 15.4a 1.26a
No fertilizer 287.9a 282.7a 21.4a 156.3ab 11.5a 14.6ab 1.34ab

Retarding SCBLF 1/2 286.6a 269.9ab 20.0a 173.9a 13.5a 15.8a 1.41a
culture SCBLF 1 281.7a 278.3a 21.3a 151.9ab 10.7a 14.8ab 1.37ab
Chemical fertilizer 275.7a 247.8b 19.3a 138.9b 9.9a 13.1b 1.17b

'SCBLF 112, 1: slurry composting biofiltration liquefied fertilizer N 26, 52 mg L.

Chemical fertilizer: urea N 52 mg L.

*Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 3. Effect of fertigation of chemical fertilizer and sluny composting biofiltration liquefied fertilizer on the mineral

content in leaf, root, stem, and fruit of cucumber.

Plant part Treatment N P K Ca Mg
g ke’
No fertilizer 47.62a" 5.26a 32.54a 27.19a 6.62a
Leaf SCBLF 1/2 49.03a 5.34a 38.05a 22.82¢ 6.44a
SCBLF 1 48.69a 5.34a 35.90a 24.91b 6.50a
Chemical fertilizer 48.93a 5.76a 38.44a 27.68a 6.06a
No fertilizer 22.93a 7.24a 22.06a 4.78a 1.62a
Root SCBLF 1/2 22.90a 9.10a 21.44a 4.68a 1.68a
SCBLF 1 2321a 8.00a 21.56a 4.83a 1.90a
Chemical fertilizer 23.93a 8.62a 15.36b 5.24a 1.60a
No fertilizer 20.59b 6.53a 33.77b 13.63a 3.53a
Stem SCBLF 1/2 20.55b 7.42a 45.12a 13.74a 343a
SCBLF 1 21.35ab 6.53a 43.23a 13.97a 3.42a
Chemical fertilizer 22.24a 6.91a 45.50a 12.76b 33la
No ertilizer 37.58a 8.05a 40.56a 6.59a 4.01a
Fruit SCBLF 1/2 37.45a 8.35a 41.21a 6.49a 3.88a
SCBLF 1 37.03a 8.49a 41.49a 7.22a 4.13a
Chemical fertilizer 38.32a 8.68a 39.96a 6.20a 3.92a

'SCBLF 1/2, 1: slurry composting biofiltration liquefied fertilizer N 26, 52 mg L.

Chemical fertilizer: urea N 52 mg L.

*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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Table 4. Effect of fertigation of chemical fertilizer and sluny composting biofiltration liquefied fertilizer on yield of
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cucumber.
Cropping pattern Treatment Marketable yield Unmarketable yield Total yield
ea. 10a” kg 10a™ ca. 10a” kg 10a™ ca. 10a” kg 10a”
No fertilizer 55,694aiE 10,432a 11,956ab 1,317a 67,650a 11,749a
Semi-forcing SCBLF 1/2 56,658a 10,691a 11,373ab 1,091ab 68,031a 11,782a
culture SCBLF 1 54,033ab 9,920a 13,206a 1,151ab 67,239a 11,071a
Chemical fertilizer 50,700b 9,398a 10,290b 778b 60,990b 10,176b
No fertilizer 27,787a 4,218a 5,957ab 403b 33,744a 4,621a
Retarding SCBLF 1/2 28,745a 4,439a 4,166b 307b 32911a 4,746a
culture SCBLF 1 28,620a 4,543a 5,124ab 375b 33,744a 4918a
Chemical fertilizer 26,787a 4,030a 7,915a 678a 34,702a 4,708a

'SCBLF 112, 1: slurry composting biofiltration liquefied fertilizer N 26, 52 mg L.

Chemical fertilizer: urea N 52 mg L.

*Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 5. Nutrient input, uptake, and efficiency of cucumber cultivated by retarding culture in soil fertigated with

chemical fertilizer and slurry composting biofiltration liquefied fertilizer.

Treatment Input Uptake Nutrient efficiency
N P K N P K N P K
_____________ kg ha1 kg h%f1 %

No fertilizer 0 0 0 121.4 22.7 119.6 - - -
SCBLF 1/2' 27 57 55 124.9 25.0 136.6 13.0 4.0 30.9
SCBLF 1 53 61 110 126.8 24.8 133.9 10.2 3.4 13.0
Chemical fertilizer 53 53 95 123.6 24.7 127.5 4.2 3.8 8.3
'SCBLF 1/2, 1: slurry composting biofiltration liquefied fertilizer N 26, 52 mg L'
Chemical fertilizer: urea N 52 mg L'
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Table 6. Effect of fertigation of chemical fertilizer and slurry composting biofiltration liquefied fertilizer on the chemical

properties of the soil.

Exch. Cation

Treatment pH EC NOs-N Avail. P,Os
K Ca Mg

1:5 dSm' mg kg'1 cmol; kg ------m-mm-meeo-
No fertilizer 7.50" 1.36ab 6.7b 554a 0.30b 5.76a 1.23a
SCBLF 1/2' 7.6a 1.15b 11.1b 545a 0.32b 5.72a 1.21a
SCBLF 1 7.6a 1.38ab 22.0ab 528a 0.40a 5.59a 1.17a
Chemical fertilizer 7.1b 1.95a 40.8a 483a 0.29b 5.67a 1.17a
'SCBLF 1/2, 1: slurry composting biofiltration liquefied fertilizer N 26, 52 mg L.
Chemical fertilizer: urea N 52 mg L.
*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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