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The Average daily PET (Potential evapotranspiration), evaluated based on the last 30 years meteorological
data and the lysimeter experiment carried out by RDA during 11 years, of 9 regions in Korea for the tomato
cultivated in greenhouse, was 3.41mm day'l. Two kinds of water saving irrigation standard (WSIS), deficit
immigation standard (DIS) and partial root-zone drying irrigation standard (PRDIS) that include the imrigation
interval and the amount of imigation water according to the region, soil texture and growing stage, were
established. According to the DIS and PRDIS, the cultivator can save water up to 29.2% and 53.7%,
respectively, for tomato cultivation in greenhouse compared to the full irrigation standard (FIS) which
established in 1999. WSIS can be used easily by the cultivator without complicate procedures such as soil
sampling and measurement of soil water status by expensive sensors. But the cultivator should care about
irmgation method such as PRDI (partial root-zone drying imigation) without yield decrease.

Key words: Irrigation Standard, Full Irrigation, Water Saving Irrigation, Deficit Irrigation, Partial Root-zone
Drying Irrigation

Amount of total irrigation water by full irrigation stard (FIS), deficit irrigation standard (DIS) and partial root-zone drying
inmigation standard (PRDIS) of tomato in greenhouse.

Area Suwon  Gangneung Buyeo Jecheon Mokpo Jeonju Milyang  Yeongju Jeju Mean
FIS 387.7 545.3 377.8 363.4 409.4 389.4 389.5 399.7 380.6 404.8
DIS 280.7 2714 268.9 256.6 3370 2777 284.3 296.6 308.2 286.8
PRDIS 183.2 181.2 179.7 176.5 2239 182.4 183.9 189.1 187.0 187.4
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Materials and Methods
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Fig. 1. Theory of the relationship between available water
storage (AWS) and soil water coefficient (Ksw).
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Fig. 2. Soil water depletion fraction (P) as a function of
MET.
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Table 2. PETGHavg for the tomato cultivated in greenhouse at different area according to growing season. (unit : mm day'l)

Area

Season Suwon Gangneung  Buyeo  Jecheon  Mokpo  Jeonju = Milyang  Yeongju Jeju Average

M 3.45 3.85 3.33 3.44 3.21 3.42 3.54 4.19 341 3.54
May L 3.90 4.15 3.93 3.84 3.63 3.94 4.03 4.60 3.71 3.97
F 3.63 3.66 3.53 3.54 3.35 3.75 3.70 4.27 3.46 3.66
Jun. M 3.80 3.37 3.47 3.46 3.16 3.64 3.47 3.85 3.27 3.50
L 3.17 2.90 2.98 3.12 2.42 2.72 2.90 3.35 2.82 2.93
F 3.16 3.08 3.02 2.92 2.49 2.82 3.22 3.28 3.44 3.05
Jul. M 2.88 2.97 2.57 2.41 2.74 2.66 2.95 2.88 3.81 2.87
L 3.30 3.26 3.20 2.71 3.67 3.59 3.59 3.22 4.43 3.44
Aus, F 3.61 3.34 3.78 3.42 3.96 3.85 3.75 3.92 441 3.78
M 3.50 2.89 3.16 3.10 3.49 3.29 3.38 3.33 3.65 3.31
Average 3.44 3.35 3.30 3.20 3.21 3.37 3.45 3.69 3.64 3.41

oA 4& 48359t Table 1. The coefficient (a, b) and coefficient determination
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(Rz) of the regression between Eo and Es in equation (2)
according to the region.

Region a b R’

Suwon 0.7417 -0.1301 0.911%*
Gangneung 0.7316 -0.0649 0.924%**
Buyeo 0.7902 -0.3951 0.942%*
Jecheon 0.7521 -0.1652 0.928%**
Mokpo 0.7698 -0.2461 0.952%*
Jeonju 0.7427 -0.1052 0.921%*
Milyang 0.7819 -0.2537 0.890%**
Yeongju 0.7528 -0.1959 0.909**
Jeju 0.7044 -0.0505 0.956%**

*Eo=a+bEs

Table 3. Available Water Storage (AWS) according to soil

texture. (v/v. %)

SL SiL L
FC' 223 35.1 29.4
WP 6.3 10.4 8.7

AWS 16.0 247 20.7

" FC: Field Capacity, WP: Wilting Point, AWS: Available

Water Storage
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Table 4. Deficit irrigation standard (DIS) for tomato in greenhouse.

area texture Irrigation G-1' G-2 G-3 G4
" A-TT 13.2 13.2 13.2 132
SL
I-1 7.1 5.9 4.1 3.6
A -1 17.1 17.1 17.1 17.1
Suwon L
I-1 93 7.7 5.3 4.7
. A -1 17.6 17.6 17.6 17.6
SiL
I-1 9.5 7.8 5.4 4.8
A -1 13.2 13.2 13.2 13.2
SL
I-1 6.5 6.2 4.1 4.1
A -l 17.1 17.1 17.1 17.1
Gangneung L
I-1 8.5 8.1 53 5.4
. Al 17.6 17.6 17.6 17.6
SiL
I-1 8.7 8.3 5.4 5.5
SL Al 132 132 132 132
I-1 7.2 6.3 43 3.7
A1 17.1 17.1 17.1 17.1
Buyeo L
I-1 9.4 8.2 5.6 4.9
. AT 17.6 17.6 17.6 17.6
SiL
I-1 9.6 8.3 5.8 5.0
SL A1 13.2 13.2 13.2 132
I-1 7.2 6.2 4.7 4.0
AT 17.1 17.1 17.1 17.1
Jecheon L
I-1 93 8.1 6.2 52
. A1 17.6 17.6 17.6 17.6
SiL
I-1 9.5 8.3 6.3 5.3
Al 13.2 13.2 13.2 13.2
SL
I-1 7.6 6.8 43 35
A -l 17.1 17.1 17.1 17.1
Mokpo L
I-1 10.0 8.8 5.5 4.5
. A -1 17.6 17.6 17.6 17.6
SiL
I-1 10.2 9.0 5.7 4.6
A -1 13.2 13.2 13.2 13.2
SL
I-1 7.1 6.0 42 3.6
. A -1 17.1 17.1 17.1 17.1
Jeonju L
I-1 9.3 7.8 55 4.7
. Al 17.6 17.6 17.6 17.6
SiL
I-1 9.5 7.9 5.6 4.8
SL Al 132 132 132 132
I-1 6.9 6.1 39 3.6
. Al 17.1 17.1 17.1 17.1
Milyang L
I-1 9.0 8.0 5.1 4.7
. AT 17.6 17.6 17.6 17.6
SiL
I-1 9.2 8.2 52 4.8
A -1 13.2 13.2 13.2 13.2
SL
I-1 5.9 5.4 4.1 3.6
. A -1 17.1 17.1 17.1 17.1
Yeongju L
I-1 7.7 7.0 5.3 4.6
. A -1 17.6 17.6 17.6 17.6
SiL
I-1 7.9 7.2 5.4 4.7
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Table 4. (Continued)

area texture Irrigation G-1 G-2 G-3 G-4
AT 13.2 13.2 13.2 132
SL
I-1 7.4 6.5 33 32
Al 17.1 17.1 17.1 17.1
Jeju L
I-1 9.6 8.5 42 42
Al 17.6 17.6 17.6 17.6
SiL
I-1 9.8 8.7 43 43

" A1 = Amount of Irrigation (mm), I'I = Irrigation Interval (days)

" Soil Texture: SL = Sandy Loam, L = Loam, SiL = Silt Loam

" Growth Stage: G-1 = Growth Stage-1 (5/10~5/31), G-2 = Growth Stage-2 (6/1~6/30), G-3 = Growth Stage-3 (7/1~7/31),
G-4 = Growth Stage-4 (8/1~8/20)

Table 5. Partial root-zone drying ingation standard (PRDIS) for tomato in greenhouse.

area texture Irrigation G-1 G-2 G-3 G-4
" AT 10.7 12.0 14.5 15.3
SL
I-1 7.3 7.4 7.5 7.6
A-1 12.8 143 17.4 18.4
Suwon L
I-1 8.5 8.6 8.8 8.9
A -1 14.4 16.2 19.6 20.7
SiL
I-1 9.8 9.9 10.1 10.2
A -1 11.3 11.6 14.5 14.4
SL
I-1 73 73 7.5 7.5
A -1 13.5 139 17.4 17.3
Gangneung L
I-1 8.5 8.6 8.8 8.8
A1 152 15.6 19.6 19.4
SiL
I-1 9.9 9.9 10.1 10.1
AT 10.6 116 14.1 15.1
SL
I-1 73 73 7.5 7.6
Al 12.7 13.8 16.9 18.2
Buyeo L
I-1 8.5 8.6 8.8 8.9
. Al 14.3 15.6 19.0 20.4
SiL
I-1 9.8 9.9 10.1 10.2
A1 10.6 11.6 13.5 14.7
SL
I-1 7.3 7.3 7.4 7.5
Al 12.7 13.9 16.2 17.7
Jecheon L
I-1 8.5 8.6 8.7 8.8
A -1 14.4 15.6 18.2 19.9
SiL
I-1 9.8 9.9 10.1 10.2
A -1 10.2 11.0 14.2 15.6
SL
I-1 7.2 7.3 7.5 7.6
A -1 12.2 13.2 17.1 18.8
Mokpo L
I-1 8.4 8.5 8.8 8.9
. A -1 13.8 14.9 19.2 21.1
SiL
I-1 9.7 9.8 10.1 10.3
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area texture Irrigation G-1 G-2 G-3 G-4
A1 10.7 11.9 14.3 153
SL
I-1 7.3 7.4 7.5 7.6
Teons L A1 12.8 14.3 17.2 19.4
eonju
! I-1 8.5 8.6 8.8 8.9
. A1 14.4 16.1 19.4 20.7
SiL
I-1 9.8 9.9 10.1 10.2
A-ld 10.9 11.7 14.8 15.3
SL
I-1 7.3 7.3 7.5 7.6
Mil L A-ld 13.0 14.0 17.8 18.4
ilyan
yane I-1 8.5 8.6 8.8 8.9
. A-ld 14.7 15.8 20.0 20.7
SiL
I-1 9.8 9.9 10.2 10.2
A1 11.9 12.6 14.5 15.4
SL
I-1 7.4 7.4 7.5 7.6
v . L Al 14.3 15.1 17.5 18.6
eongju
g I-1 8.6 8.7 8.8 8.9
. Al 16.1 17.0 19.6 20.8
SiL
I-1 9.9 10.0 10.1 10.3
Al 10.5 113 16.1 16.2
SL
I-1 7.2 7.3 7.7 7.7
lei L A1 12.5 13.5 19.3 19.5
eju
! I-1 8.5 8.5 9.0 9.0
. A1 14.1 15.2 21.7 21.8
SiL
I-1 9.8 9.9 10.3 10.4

" AT = Amount of Irrigation (mm),

I'l = Irrigation Interval (days)

" Soil Texture: SL = Sandy Loam, L = Loam, SiL = Silt Loam
" Growth Stage: G-1 = Growth Stage-1 (5/10~5/31), G-2 = Growth Stage-2 (6/1~6/30), G-3 = Growth Stage-3 (7/1~7/31),

G-4 = Growth Stage-4 (8/1~8/20)

Table 6. Total amount of irrigation water ofhe full inigation standard (FIS), deficit imigation standard (DIS) and partial root-zone

drying immigation standard (PRDIS) for tomato in greenhouse.

(unit : mm)
Area Suwon  Gangneung Buyeo Jecheon Mokpo Jeonju Milyang  Yeongju Jeju Mean
FIS 387.7 5453 377.8 3634 409.4 389.4 389.5 399.7 380.6 404.8
DIS 280.7 2714 268.9 256.6 337.0 271.7 284.3 296.6 308.2 286.8
PRDIS 183.2 181.2 179.7 176.5 2239 1824 183.9 189.1 187.0 187.4
AEAE EvtEs 55U A4S AulirIEo= Aot Ao Qleh. I F FE5WH DD = Ao = A
A gl A7 gAsE, BAE A B (W) S7Fll, F231= ¥l (PRDD= = A4 (Wp) 3
EntEl] ASA7IE A, EGE Alg 9 Pakel 2 = ol&aE (WUE) 313 =23 S (DI thu)efl 1 =
5 olgste, 4 9 4 (9l EAst] HFH L= 4 o) = W oltt, kg, FE5u) 7|+ (DIS)2 F
=T AVEA] ErtEe] & Hofy WIE (@IH ‘3—!1 A EFolM ASA7IE 18] Wh & (AD2 sdstn, &

3] WH ] FE37) 71 (DIS)- Table 4, 123l &7

Az W71 (PRDIS) Table 59 At} & Hofdy Wi
E% =45 Hub= & YA (WP Water Productivity)
gl 5 0] 898 (WUE: Water Use Efficiency) 2] ZXlof 1

M7FE (11)o] Zpo] Yt sk BEZAZ 7] 71% (PRDIS)
L o]z BEokol|A] ALA7E 13] T =F (AL xfo|7}
3, A @D Hol7k 2ok, EA Zholi 1 2fo]

7} A,
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A= et webs & Aok W7 (WsIs)el wt
£ 75 WIEA] JA o R stojof sh, HHIA
(DI 73-9) Hrbe= 72370 (PRDI 73-9) HHe o]-8-5hH
N & AokebiAE A R vt gle & e A
=
T3 A7) W7l weh AAl WA (AAT Actual
Amount of Irrigation)S I/HHYE I aL (E
Irrigation Efficiency)S 1123t 4] (11)3} Zro] A5t &

gtolof ek,
AAT = [AT] / IEi (11)

Conclusion

1 vt A= 97 A9 ez FHEsto] 2t 307t
Al EnbE AS7|7Q1 5U~89 9] AR+ S
uhAlEF (PETGHavg)2 3,41 mm day = ©|3lt,

2. AR ErbEe] 97 A9, 37 B4 9 107)] =,
% 270752 Aol At & dory W=
(A7 WhitA 2 13 < A5k

3. & Aory Wi7I (WSIS)Q! F=5a7l71% (DIS: Deficit
Irrigation Standard) ¥ HEAZ #Wl7|& (PRDIS:
Partial Root—zoon Drying Irrigation Standard)of 2]t

A Al EnbEe] A A8 a7EE § e
717} 2868 @ 187.4 mm ©| it}

4, §= Wwi71E (DIs) 9 F+dx Wh7]E (PRDIS)®
oJstH, 2o BA7IES] 7129 & BXRA] (FIS:
Full Irrigation Standard) tiH] ZFz} 29.2% 2 46,3%2]
= Ao avE & 4 Atk
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