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Responses of Capsicum annum (red pepper) to Fertilization Rates
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Kang-Ho Jung, Yeon-Kyu Sonn*, Kyoung-hwa Han, and Yong-seon Zhang

Soil and Fertilizer Division, National Academy of Agricultural Science, Wanju, Rep. of Korea
(Received: September 23 2014, Revised: September 25 2014, Accepted: September 28 2014)

This research was performed to test the hypothesis that the optimal fertilization rate for red pepper is changed
by soil moisture condition. The experiment was conducted in rainfall-intercepted fields in Suwon, South
Korea from 2002 to 2003. Soil was irrigated at 30, 50, or 80 kPa of soil moisture tension at 20 cm soil depth
in 2002 and 30, 50, 100, or 150 kPa in 2003. For both years, fertilization was performed with fourlevels: none,
0.5, 1, and 1.5 times of the recommended N, P, and K fertilization rate. The irrigation amount was the greatest
at 30 kPa immigation while the water use efficiency increased with decrease of irrigation amount. The Iirigation
amount was 508 mm at 30 kPa imrigation and ranged from 355 mm to 435 mm at 50 kPa imrigation. The
maximum yield was found at 30 kPa irrigation and 1.5 times of the recommend fertilization rate in 2002 and
2003. The yield index of red pepper increased linearly with the fertilization rate at 30 kPa which implied that
excess irrigation induced nutrient leaching and reduced nutrient availability. The maximum yield in 50 kPa
and 80 kPa was found at the recommend fertilization rate while the yield decreased by fertilization at 100 kPa

and 150 kPa inigation. Itimplies that reduction of fertilization is the feasible practice to mitigate drought stress
in fields without stable inigation resources.
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Yield of red pepper responding to fertilization rate at different soil moisture condition in 2002 (a) and 2003 (b).
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Fig. 1. Changes in soil moisture tension with irrigation methods in Suwon in 2002 (a) and in 2003(b). Water was added when soil

moisture tension reached at specific soil moisture tensions.
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Table 2. Irigation amount and water use efficiency of red pepper with irrigation methods and fertilization rate in Suwon in 2002

and 2003.
Year 'Soil moisture tension Irrigation volume *Yield *Yield index Water use efficiency
kPa mm Mg ha % g kg'1
2002 30 508a 18.8a 96.0 3.70c
50 435b 19.0a 973 4.38b
80 308c 18.4b 94.1 5.97a
2003 30 508a 21.5a 99.4 3.96d
50 355b 20.9a 97.5 5.88¢c
100 162¢ 14.7b 68.3 9.02a
150 159¢ 13.0b 60.7 8.20b

1II'rigation was applied at proposed soil moisture tension.
2Planting density was 20,000 each ha!

*Yield index was calculated as a yield of each treatment divided by the maximum yield found at 30 kPa irrigation and 1.5

times of recommended fertilization rate in each year.
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Fig. 2. Yield responses of red pepper to irrigation amount (a) and soil water deficit (b). A is a ratio of actual evapotranspiration to
maximum evapotranspiration and B is a ratio of actual yield to maximum yield.
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Fig. 3. Yield of red pepper responding to fertilization rate at different soil moisture condition in 2002 (a) and 2003 (b). Soil
moisture condition was controlled to irrigate at the proposed soil moisture tension and fertilization was performed with 0, 0.5, 1,
and 1.5 times of the recommended fertilization rate based on soil testing data. Yield index was calculated as a yield of each
treatment divided by the maximum yield found at 30 kPa inigation and 1.5 times of recommended fertilization rate in each year.
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Fig. 4. Dry biomass of red pepper as summation of stem, leaves, and fruits responding to fertilization rate at different soil moisture
condition in 2002 (a) and 2003 (b). Soil moisture condition was controlled to irrigate at the proposed soil moisture tension and
fertilization was performed with 0, 0.5, 1, and 1.5 times of the recommended fertilization rate based on soil testing data.

Table 3. Nutrient uptake of stem, leaf, and fruit of red pepper. Soil moisture condition was controlled to irigate at the proposed soil
moisture tension and fertilization was performed with 0, 0.5, 1, and 1.5 times of the recommended fertilization rate based on soil

testing data.
Year Irrigation Fertilization rate N - P - K -
Stem Leaf Fruit Stem Leaf Fruit Stem Leaf Fruit
g kg' g kg' g kg'
2002 30 kPa 0 8.6 25.6 10.0 0.9 2.8 2.9 11.8 32.1 26.2
0.5 7.8 25.8 9.7 0.9 2.9 2.9 18.4 39.2 29.3
1 7.0 25.5 9.5 1.0 2.8 2.8 16.7 36.1 26.2
1.5 8.3 24.9 9.5 1.0 2.5 2.7 14.9 27.8 24.0
50 kPa 0 8.5 21.8 10.7 1.1 2.8 2.8 17.8 24.4 22.3
0.5 6.6 26.0 10.2 1.0 33 29 12.9 342 25.0
1 9.0 26.7 10.1 0.7 2.7 2.8 18.4 28.7 235
1.5 7.8 28.0 10.0 0.9 29 2.7 14.9 373 235
80 kPa 0 7.6 24.1 9.2 1.5 34 2.7 15.0 26.7 24.8
0.5 8.3 21.2 11.0 1.2 2.4 2.7 16.9 26.9 22.8
1 7.6 24.1 10.1 1.5 34 2.8 15.0 26.7 27.1
1.5 6.5 26.7 10.7 1.1 3.0 2.7 15.3 40.2 24.9
2003 30 kPa 0 7.8 25.6 9.7 0.9 2.8 2.9 15.6 35.8 27.3
0.5 7.7 254 9.6 1.0 2.7 2.8 16.7 34.4 26.5
1 7.9 241 9.9 1.0 2.7 2.8 16.5 29.4 242
1.5 7.8 242 10.1 1.0 2.8 2.8 152 28.8 23.8
50 kPa 0 8.0 24.8 10.3 1.0 2.9 2.8 16.4 29.1 23.6
0.5 7.8 26.9 10.1 0.9 3.0 2.8 15.4 334 24.0
1 8.1 26.3 9.8 1.0 3.0 2.7 16.1 30.9 23.9
1.5 7.9 244 10.1 1.2 2.9 2.7 15.6 30.3 23.7
100 kPa 0 7.5 24.0 10.3 1.3 3.1 2.7 15.5 30.1 24.9
0.5 7.6 24.4 10.4 1.4 3.1 2.8 15.7 324 25.5
1 7.4 25.5 10.0 1.3 32 2.8 15.7 34.2 26.5
1.5 7.5 25.5 10.0 1.3 3.1 2.8 16.0 349 25.7
150 kPa 0 7.8 24.8 9.8 1.3 3.1 2.8 16.0 32.1 25.4
0.5 79 24.6 10.0 1.3 32 2.8 16.2 30.4 24.5
1 7.9 25.0 10.1 1.3 3.1 2.8 15.9 30.2 23.9
1.5 7.9 25.6 10.1 1.3 3.2 2.8 15.8 30.5 23.8
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Fig. 5. Nitrogen (N), phosphor (P), and potassium (K) uptake responding to fertilization rate at different soil moisture condition.
Soil moisture condition was controlled to irigate at the proposed soil moisture tension and fertilization was performed with 0, 0.5,
1, and 1.5 times of the recommended fertilization rate based on soil testing data. Planting density was 20,000 each ha’.
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Conclusions
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