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Water Saving Irrigation Manual of House Red Pepper
for the Northerm Region of Korea

Ki-Cheol Eom, So-Hyun Park'

Soil Institute, Suwon 906-5, Korea
]Sejong Institute of Data Analysis(SEIDA), Suwon 443-766, Korea

Very important factor for crop cultivation are water, nutrient and temperature. However, the essential factor
for crop cultivation is water management. Water management is the most important and difficult problems in
crop cultivation. The water saving inmigation manual can be used with easy to the farmer and who want
automatic irrigation without soil sampling and any kinds of sensors measuring soil water status. The water
requirement of red pepper cultivated in plastic film house is different according to soil texture, area as well as
climate condition and growth stage. And, the measurement of potential evapo-transpiration (PET) and crop
coefficient (Kc) to decide optimum irrigation schedule is very difficult. Resuits—+The average PET during 30
years of northermn region of korea for the red pepper cultivation was a 2.31 mm day'l. The water saving
imgation manual as water saving is possible, those irrigation interval and amount of irrigation according to
growing season and soil texture, are developed using the lysimeter experiments carried out by the RDA for11
years about potential evapo-transpiration, Kc for the northem region of korea.

Key words: Water management, Northern Region, Amount of irrigation, Irrigation interval, Water Saving.
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Table 1. PET ratio of house cultivation to wild cultivation according to seasons.

Dec. Jan. Feb. Mar. Apr. May. Jun.
mm day'l
1.20 1.20 1.15 1.15 1.13 1.13 1.08
Mlil' o
/ 1 M
1.0 2
p
]
AWS
10 P2 = o MET

Fig. 1. The relationship between MET and AWS.

Fig. 2. The relationship between MET and P value.



o2
N
i

e

314

HiA7]1 129~6L7FA| 9] Zt 30Wdrte] 71 dRbESE 4] (1)
2 Table 10] 2J5}o] AP <= PETES Table 29} 2t
TEMEP 8299 %_‘ et PET= 0139 2,02 mm
day ' ZEE 750 2,69 mm day  H Gow, 87 A
o] thgt B2 2.31 mm day o|Sich
TS A (2)0] oJste] AP AlEA Y a150] BEA7
A T !

o]F A8z 7]oll= 0,628 UEMHAL, ABLF7ofl= 1.12~1,19
ojglomn, F&57]ol= 0,938 28It

E3E Al (3)0] OJ5lo] APYEF EAPY S FEokstm oak
(AWS)-& Table 49} 7t}

59 Sy (MED ] g2 yehd A ot
< Fig. 33} gtk

A A 313=0) Al FEjS 129 109 A4S A7l

4

= Table 37} Z-om, XAl 132E HAISE

Table 2. PET of growing seasons for red pepper in house.

Area

Season Seoul Chuncheon Wonju Suwon  Yangpyung  Icheon  Incheon Gangneung Average
mm day‘1
M 1.53 1.43 1.36 1.48 1.12 1.20 1.61 2.18 1.49
Dec. L 1.52 1.42 1.36 1.45 1.09 1.15 1.65 2.19 1.48
F 1.48 1.40 1.33 1.44 1.03 1.14 1.77 2.20 1.47
Jan. M 1.46 1.44 1.38 1.45 1.10 1.20 1.87 2.05 1.49
L 1.55 1.50 1.51 1.53 1.15 1.22 1.86 2.06 1.55
F 1.55 1.52 1.47 1.54 1.13 1.22 1.68 2.06 1.52
Feb. M 1.71 1.66 1.62 1.71 1.32 1.37 1.81 2.15 1.67
L 1.88 1.76 1.76 1.81 227 1.49 2.11 2.14 1.90
F 2.07 1.92 2.01 1.97 1.81 1.75 2.04 2.36 1.99
Mar. M 2.36 2.17 2.20 222 2.14 1.90 225 245 221
L 2.53 2.36 2.46 2.45 2.40 2.07 2.40 2.68 242
F 2.86 2.75 2.86 2.79 2.94 2.57 2.75 2.99 2.81
Apr. M 3.18 2.96 3.04 3.02 3.20 2.77 3.01 3.22 3.05
L 3.26 3.19 3.29 3.20 3.14 291 3.19 3.58 3.22
F 3.36 3.30 3.50 3.20 341 3.13 3.16 3.50 3.32
May. M 3.27 3.18 3.25 3.24 3.28 2.96 3.14 3.52 323
L 3.53 3.54 3.69 3.56 3.68 3.33 3.35 3.73 3.55
Jun. F 3.31 3.31 3.35 3.33 3.40 2.96 3.11 3.35 3.27
Average 2.36 2.27 2.30 2.30 2.20 2.02 2.38 2.69 231
Table 3. Crop coefficient (Kc) of red pepper cultivated in house according to growth stage.
Growth stage* G-1 G-2 G-3 G-4
date Dec. M ~ Jan. M Jan. L ~ Mar. F Mar. M ~ Apr. L May. F ~ Jun. F
K 0.53 0.96 1.06 0.82
r 1.17 1.17 1.12 1.14
Ke 0.62 1.12 1.19 0.93

* Growth Stage :

G-1 = Growth Stage-1,

G-2 = Growth Stage-2, G-3 = Growth Stage-3,

G-4 = Growth Stage-4

Table 4. AWS (Available Water Storage) according to soil texture. iv. %
FC* WPk AWSH*
viv, %
SL 223 6.3 16.0
SiL 35.1 10.4 24.7
L 29.4 8.7 20.7

* FC: Field Capacity
** WP: Willting Point

*** AWS: Available Water Storage
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Table 5. Water saving imigation manual of red pepper in house.

Region Texture manual G-1#%** G-2 G-3 G-4
SL A - T* 24 133 214 20.5
I - I** 2.6 8.4 9.9 9.8
A-1 2.0 12.9 21.0 20.1
Seoul L
I1-1 2.2 8.0 9.5 9.4
A-1 24 133 214 20.5
SiL
I-1 2.6 8.4 9.9 9.8
A-1 1.6 12.6 20.5 20.3
SL
1-1 1.8 8.2 9.8 9.7
A-1 1.2 12.3 20.2 19.9
Chuncheon L
1-1 1.5 7.8 9.4 9.4
A-1 1.6 12.7 20.5 20.3
SiL
I-1 1.9 8.2 9.8 9.8
A1 0.9 12.6 21.0 20.8
SL
I-1 1.2 8.2 9.8 9.8
) A1 0.5 12.2 20.6 204
Wonju L
I-1 0.8 7.8 9.4 9.4
) A1 0.9 12.6 21.0 20.8
SiL
I-1 12 8.2 9.8 9.8
AT 2.0 13.0 20.8 20.3
SL
I-1 22 8.3 9.8 9.7
AT 1.6 12.6 20.4 19.9
Suwon L
I-1 1.8 7.9 9.4 9.4
) AT 2.0 13.0 20.8 20.3
SiL
I1-1 2.2 83 9.8 9.8
AT 0.1 11.1 21.0 20.7
SL
I-1 0.2 7.7 9.8 9.8
v L A-1 0.1 10.7 20.6 20.4
an, n,
EPyUng I1-1 0.2 7.3 9.4 9.4
) A-1 0.1 11.1 21.0 20.8
SiL
1-1 0.2 7.7 9.8 9.8
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