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The Effects of Irrigation Levels on the Yield and the
Consumptive Use of Red Pepper
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Summary

This study was carried out to get the basic information of irrigation plans for the red pepper,
such as optimum irrigation level and irrigation requirement in Taegu and Kyungpook province.

In this study, red peppers were cultivated in 6 PVC pot lysimeters filled with 60cm deep
clay loam soil. Four tensiometers were installed in each plot to measure the soil water pressure
head. Field measurements were made during the period June 6 to October 31, 1988 at the
experimental farm of Kyungpook National University. Six levels of irrigation were used. They
were PF 1.8—20, PF 22—24, PF 28—30, FC—PF 17, FC—PF 2.2, and FC—PF 2.7.

The results obtained from this study are summarized as follows :

1. In case of irrigation levels of narrow ranges of water contents, the higher the soil water
content was, the larger the ET was. But in case of the irrigation levels returning to the field
capacity, the lager the PF value of irrigation point was, the larger the ET was. Considering
ET, yield and weight per fruit, the latter is much better than the former irrigation method.

2. The mean daily ET and mean ET ratio for each 10-day period showed that the maximum
value occured in the last of August. The ranges of those were 3.74— 14.64 mm/day and 0.87— 3.
40, respectively. These values showed that small during the early stage of growth, large during
the middle stage and getting smaller in the last stage.

3. In case of irrigation levels of narrow ranges of water contents, the increase of irrigation
water supplied increased the ET. The relationship between the two showed nearly straight
line. Most of irrigated water was consumed as ET and the rest as percolation. But, in case
of irrigation levels returning to the field capacity, the higher the PF value of irrigation point
was, the larger the ET ratio was. However, their relationship didn't show straight line.
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4. The irrigation level of FC—PF 2.7 was found to be the optimum irrigation level with
respect to the yield, the weight per fruit, stem length, irrigation requirement and percolation
gquantity. In this case, mean daily ET and mean ET ratio were 6.79 mm/day(total 1005.2 mm)
and 1.67, respectively. The maximum mean daily ET and mean ET ratio for 10-day period
were 14.64 mm/day and 3.40, respectively, in the last of August, and the maximum daily ET

was 21.26 mm/day on August 24.

5. In case of FC—PF 2.7 which is found the optimum irrigation level, mean irrigation water
required, mean ET and mean percolation water quantity were 7.44 mm/day, 6.79 mm/day(91.3%
of irrigation water), and 0.38 mm/day(5.5% of it), respectively.
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Fig. 1. Lysimeter and tensiometer.
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Fig. 2. Layout of the field experimental plots.

_ Table-1. Chemical and physical properties of soil used.

Mechanical analysis(%) . Field capacity .
PH OM(%) - soil texture
Clay(<0.002)"™ |Silt(0.002—0.02)| Sand(>0.02) (PF 1.5)(%)
47 0.86 244 42,6 330 CL 32.3
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Table-2. Test crop and outline of cultivation.

. Date of seeding | Transplantation | Beginning date Period of
Crop Species . . .
in green house density of observation harvest
Red pepper Chuktoma 15 Feb. '88 2 plants/pot 6 Jun. '88 1 Aug.~31 Oct

Table-3. Amount of fertilizer applied (kg/10a).
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Fig. 3. Moisture content-PF curve.
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Fig. 4. Relationship between irrigation level
and mean ET for red pepper.

Table-4. Mean daily ET and ET ratio in ( ) of each 10-day period of a month.

Period PF 1.8~20 | PF 22~24 | PF 28~30 | FC~PF 17 | FC~PF 22 | FC~PF 2.7
F| 3.65(0.69) | 2.80(0.53) | 2.54(0.48) | . 3.65(0.69) | 3.38(0.64) | 3.11(0.59)

Jun |M| 4.44(0.73) | 3.42(0.56) | 2.20(0.36) | 3.89(0.64) | 3.60(0.59) | 2.62(0.43)
L| 3.65(0.89) | 3.20(0.78) | 1.72(0.42) | 2.89(0.70) | 2.75(0.67) | 2.57(0.63)

F | 6.60(1.00) | 5.83(0.88) | 2.98(0.45) | 5.59(0.85) | 6.00(0.91) | 6.60(1.00)

Jul M| 3.08(1.10) | 2.75(0.98) | 1.32(0.47) | 2.81(1.00) | 3.41(1.22) | 3.84(1.37)
L| 3.87(1.25) | 3.38(1.09) | 1.51(0.49) | 3.71(1.20) | 4.50(1.45) | 5.64(1.82)

F| 9.20(1.60) | 6.73(1.16) | 3.17(0.55) | 8.34(1.44) | 10.83(1.87) | 13.34(2.30)

Aug |M| 6.61(1.94) | 5.18(1.52) | 2.54(0.75) | 5.77(1.70) | 7.68(2.26) | 9.52(2.80)
L[ 10.01(2.33) | 7.28(1.69) | 3.74(0.87) | 10.36(2.41) | 13.28(3.09) | 14.64(3.40)

F| 5.10(1.82) | 4.68(1.67) | 2.49(0.89) | 6.03(2.15) | 7.74(2.77) | 9.01(3.22)

Sep (M| 5.46(1.56) | 5.60(1.60) | 2.81(0.80) | 6.69(1.91) | 8.12(2.32) | 9.63(2.75)
L| 4.38(1.33) | 4.59(1.39) | 1.81(0.55) | 5.39(1.63) | 6.44(1.95) | 7.22(2.19)

F| 3.81(1.03) | 4.05(1.09) | 1.46(0.40) | 4.61(1.25) | 5.59(1.51) | 5.92(1.60)

Oct [M]| 3.03(0.76) | 3.55(0.89) | 1.39(0.35) | 4.20(1.05) | 4.41(1.10) | 4.40(1.10)
L | 170(0.57) | 2.09(0.70) | 0.97(0.32) | 2.55(0.85) | 2.29(0.76) | 1.81(0.60)

Mean 5.03(1.24) | 4.39(1.08) | 2.16(0.53) | 5.16(1.27) | 6.10(1.50) | 6.79(1.67)

*F [ The 1st 10days of a month. M . Middle 10days.

L : Last 10 days.
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Table-5. Stem length(cm) of red pepper with respect to irrigation levels.

Date PF 18-20 | PF 22—24 | PF 28-30 | FC—PF 1.7 | FC—PF 22 | FC—PF 27
6 Jun. 22 24 21 20 20 23
26 Jun. 33 32 27 30 36 45
16 Jul 58 43 33 50 60 68
19 Aug 72 54 46 71 88 90
3 Sep. 73 55 47 71 89 91
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Table-6. Mean irrigation quantity, mean ET and mean percolation quantity for red pepper

(mm/day)

Irri. levels Mean irri. qt. Mean ET Mean Perco. qt
PF 18-20 5. 38 5.03(93. 5%) 0.24("4.5%)
PF 2.2-24 4.51 4.39(97.4%) 0.13( 2.9%)
PF 2.8—-3.0 2.18 2.16(99. 3%) 0.04( 1.9%)
FC—PF 17 6.78 5.16(76. 1%) © 1.33(19. 6%)
FC—PF 22 7.48 6.10(81. 6%) 1.09(14. 5%)
FC—PF 27 7.44 6.79(91. 3%) 0.38( 5.2%)

* Figures in ( ) represent percentage to mean irrigation quantity.
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Fig. 5. Relationship between mean irrigation
quantity and mean ET.
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quantity and mean percolation quan-
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Table-7. Mean irrigation quantity, mean yield
per plant and mean weight per fruit
for red pepper.

. Mean imiqt. | Mean yield | Mean weight
Irmi. levels
(mm/day) | (g/plant) (g/fruit)
PF18-20 5.38 967 8.1
PF22-24 4,51 534 4.8
PF28—30 2.18 122 3.8
FC—PF 17 6.78 890 7.1
FC~PF22 | 7.48 | 1189 7.2
FC—PF27 | 7.4 1533 8.8
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Fig 7. Reationship between mean irrigation
quantity and mean yield.
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Fig 8. Reationship between mean irrigation
quantity and mean weight per fruit.
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