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the Chemical Properties of Soil under Protected Cultivation
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ABSTRACT

This study was conducted to investigate the effects of fertigation level such as 50%,
75% and 100% N of standard amount of chemical fertilizer, and fertigation interval such
as every irrigation, intervals of 1 and 2 weeks of piggery waste water(PWW) on the
growth, vield of red pepper plant and the chemical properties of soil used. In early
stage, growth of red pepper plant fertigated with PWW and that of red pepper plant
applicated standard chemical fertilezer was the same, while it were increased as
increasing application amounts of PWW, and later growth and total yield of red pepper
plant were much more at 75% N fertigation of PWW. Inorganic content such as
nitrogen, phosphate and potassium and chlorophyll content of red pepper leaves were
increased as increasing fertigation amount of PWW. 50% fertigation level showed the
lowest rate of fruit setting of red peper plant. For soil chemical properties, pH was
slightly decreased, but available P05, and exchangeable K content were increased as
increasing fertigation amount of PWW,

Because there was not statistically significant difference in the growth, the yield of
red pepper and chemicl properties of soil used according to various fertigation intervals,
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and no need to artificially supply PWW, therefore fertigation by simple automatic system
with tensiometer was thought to be better. ’

Keywords : piggery waste water. fertigation, red pepper. soil chemical properties.
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Table 1. Inorganic contents of piggery waste water used in the experiment.

T-N P K Ca Mg
o (gh) (mg/L) {mg/L) (mg/L) _{(mg/L)
1.1 287 589 25 15

Filter

Power

Fig. 1. Simple irrigation system used in the experiment.

timer] =timer for dividing day and night ; timer2=timer for water supply

timer3=timer for fertigation time controll ; pumpl=pump for water supply

pump2=pump for fertigation ; WLCi=water level controller for water supply

WLC2=water level controller for fertigation ; WLSI=water level sensor for water supply ; WLS2=water
level sensor for fertigation
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Table 2. Effects of fertigation level of piggery waste water on the growth of red pepper plant.

month(s) after planting

Fertigation level® 1 2 3
H L S H L S H L S
....................................... (CI) - rerrmeeeeseisminsniesseseneen,
Control 60.1 26.3 0.77 114.6 26.6 1.46 144.2 26.1 1.50
50% 57.3 25,7 0.71 1123 271.7 1.35 142.0 27.1 1.47
75% 58.9 27.0 0.76 119.2 26.5 1.40 148.7 27.2 1.5
100% 59.5 26.5 0.77 112.3 25.8 1.31 142.0 26.3 1.46

“Nitrogen content ratio of piggery waste water to standard amount of chemical fertilizer
"H=plant height ; SL= length of main stem ; S=stem diameter
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Table 3. Effect of fertigation level of piggery wastewater on the yield of fresh pepper fruits.
Cumulative yield of fresh fruit(kg/ha)

Fertigation level® Days after planting .

50 100 Total(index)

Control 1,950 12,710 15,190 (100)
50% 1,340 10,790 13,270 @7

5% 2,140 13,670 17,200 (113)

100% 2,550 13,220 15,760 (104)
LSD.os 3,450
CV(%) 141

Nitrogen content ratio of piggery waste water to standard amount of chemical fertilizer.
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Table 4. Effects of fertigation level of piggery waste water on tﬁe inorganic and chiorophyll content of red
pepper leaves 5 months after planting.

. . P20s KeO Ca0 MgO T-N  Chlorophyll
Fertigation level content
(%) (mg/g.FW)
Control 0.39 4.15 2.23 1.48 3.00 1.04
50% 0.39 3.94 2.06 1.32 3.00 1.13
5% 0.4 4.46 2.28 1.39 2.79 1.43
100% 0.45 4.61 2.42 1.38 2.81 1.71
LSD.gs 0.05 0.31 ns 0.07 ns 0.15
CV(%) 8.7 4.6 4.2 74

*Nitrogen content ratio of piggery waste water to standard amount of chemical fertilizer
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Fig. 2. Effect of fertigation level of piggery waste water on the fruit setting rate by
braching order 50 days after pianting.
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Table 5. Effects of fertigation level of piggery waste water on the growth, sugar and capsaicin content of
fresh pepper fruits.

Length of Diameter ~ Wt. of Dry wt. of Capsaicin  Sugar

Fertigation level” fruit (cm) of fruit fruit fruit content  content
(mm) ) (6) __(mgigFW)  (* Brix)
Control 9.4 16.1 9.6 11.7 4.8 4.7
50%* 9.8 16.7 11.0 11.9 3.9 4.5
5% 10.6 16.4 11.5 11.8 4.7 44
100% 9.8 16.6 10.6 12.0 4.7 4.6

"Nitrogen content ratio of piggery waste water to standard amount of chemical fertilizer
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Table 6. The change of soil chemical properties according to various fertigation levels of piggery waste water.

Av. Bulk .
Fertigation level’ PH EC P,Os Ex K = NON o iy Porosity
(1:85) (dS/m) (mglkg) (cmol’/kg)  (mg/kg) (glem?) (%)
Before experiment 6.0 3.6 716 1.12 167 - -
After experiment
Control 6.7 1.8 857 1.24 51.0 1.20 54.7
50% 6.9 1.2 738 1.09 28.0 1.25 52.9
5% 6.7 1.2 780 0.89 29.1 1.29 51.6
100% 6.6 1.6 811 1.03 4.3 1.29 51.4
LSD.gs 0.1 0. ns 0.31 13.5 ns ns
CV(%) 1.3 20.4 17.7 21.7

* : Nitrogen content ratio of pig waste water to standard amount of chemical fertilizer.
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Table 7. Effects of fertigation interval of piggery waste water on the growth and the yield of red pepper 4
months after planting. :

Plant height Length of Diameter of Yield of fresh
Fertigation® interval (om) main stem main stem fruits
(cm) (cm) (kgi0a)
Control 123 21.2 1.69 26,130
Every irrigation 121 26.4 1.711 26,070
Every 1 week 120 27.4 1.67 25,510
Every 2 weeks 126 28.2 1.65 25,160

“Nitrogen content of piggery waste water fertigated is 75% of nitrogen standard amount of chemical
fertilizer.

Table 8. Effects of fertigation interval of piggery waste water on the inorganic content of red pepper leaves
3 months after planting.

Fertigation® interval P2Os KO C?;)‘ MgO N
(%)

Control 0.46 4.55 5.33 1.63 3.77
Every irrigation 0.48 4.92 5.14 1.59 3.4
Every 1 week 0.51 4.99 5.60 1.71 3.48
Every 2 weeks 0.51 5.07 5.46 1.74 3.46

*Nitrogen content of piggery waste water fertigated is 75% of nitrogen standard amount of chemical
fertilizer.

Table 9. Soil chemical properties according to various fertigation intervals of piggery waste water.
Av Ex. cation

o pH EC ' " NOs—N
Fertigation® interval . P20s (cmol/kg)
(1:8)  (@sim) ol - Mg (Mokg)
Control 6.4 1.3 999 0.67 8.5 2.2 24
Every irrigation 6.3 0.9 1034 0.67 8.6 2.2 30
Every 1 week 6.4 0.87 1120 0.78 8.5 2.2 19
Every 2 weeks 6.3 1.04 1099 0.74 8.5 2.3 32

. Nitrogen content of piggery waste water fertigated is 75% of nitrogen standard amount of chemical
fertilizer.
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