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Evapotranspirations of Lettuce and Cucumber by
Cropping Systems in Greenhouse
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Dept. of Rural Development Engineering, Ansung National University,
Ansung 456—749, Korea

Abstract

In greenhouse, data on evapotranspiration or water consumption is important
for the rational water management, irrigation planning, thermal environment
analysis, and watering automation. But little investigations have been attempted
to make clear the characteristics of water consumption in greenhouse. In this
paper, evapotranspirations of lettuce and cucumber by cropping systems were
investigated. And the correlations among evapotranspiration, pan evaporation,
solar radiation, mean air temperature, and minimum relative humidity were ana-
lyzed. Experimental cropping systems of lettuce were soil culture and NFT
system. Those of cucumber were soil culture, perlite culture, and rockwool cul-
ture. Total water consumption of lettuce was 2.62 ¢ /plant in soil culture and 1.
71 ¢ /plant in NFT system. That of cucumber was 45.22 £ /plant in soil culture,
27.45 £ /plant in rockwool culture and 29.06 £ /plant in perlite culture. Therefore
total water consumption of soil culture showed higher than soilless culture.
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Fig. 1. Arrangements of cropping systems in
experimental greenhouse.
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Table 1. Meteorological data during the experimental period.

Outdoor Indoor

Air Relative Wind Solar Air Relative  Solar
1 ) . e . Eva
Period temperature humidity speed  radia- Rain temperature humidity  radia- pore-
(C) (%) (m/s) tion fall (C) (%) tion tion

. . MJ/ (mm) . My/
Min Max Mean Min Mean Max Mean ) Min Max Mean Min Mean ) (mm)
APR L2 86 206 144 332 572 35 12 1627 89 92 260 169 368 709 9.7 3.2
F I 109 251 177 359 639 21 08 1412 04 11.8 304 200 384 723 11.82 34
2 106 221 163 637 837 26 1.0 1276 96 129 245 191 618 788 788 2.1
MAYM 1 147 219 179 710 88 20 08 718 176 153 282 196 766 921 438 0.9
2 104 221 167 427 699 31 Lt 2122 06 121 272 196 540 813 1366 35
L I 91 211 150 463 754 26 08 1912 18 108 270 181 578 &32 1154 4l
2 139 233 181 533 773 26 1.0 1748 87 150 279 204 642 863 1010 27
r 1 121 237 177 535 8.7 21 08 1722 62 133 267 195 628 852 956 2.7
2 152 271 210 472 775 20 0.7 208 0.0 164 303 229 323 626 11.36 3.5
JUN M 1 155 299 225 373 693 19 06 2370 0.0 17.0 319 246 260 484 1320 5.6
2 184 311 244 465 746 16 06 198 1.6 198 342 265 380 61.0 11.36 4.8
L 1 195 284 234 577 846 15 05 1486 248 21.3 278 238 568 70.7 830 34
2 211 258 230 80.7 949 22 09 627 30 217 277 241 505 621 350 1.6
Average 138 248 191 515 76.6 16.22 151 284 212 505 735 972 32

Table 2. Growth conditions of lettuce.

Leaf area(cm®/plant)

Fresh weight(g/plant)

Date Sol NFT Soil NET
May 2 527 51.2 14 13
May 8 2217 316.7 74 10.9
May 17 625.6 1315.6 21.9 46.6
May 26 1494.7 1903.3 62.8 87.5
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Table 3. Growth conditions of cucumber.
Date Nze:fpi:i\t/es Plant height(cm) Leal area(cm®/plant) yiillilr?;}?);;v:t)

NE R P S R P S R P S R P
May 2 4 4 4 17 20 21 199.8 238.0 6055 — - -
May 8 4 4 6 27 37 50 271.0 4250 8925 - — —
May 15 4 6 7 36 55 76 308.3 8915 12584 - — -
May 22 6 10 11 53 95 125 621.3 22333 32289 - - -
May 29 11 15 15 85 140 170 1672.0 4589.8 4952.7 — 63.7 797
Jun. 5 12 20 20 105 170 175  2778.0 6784.2 6983.8 - 439.8 502.9
Jun. 14 17 30 34 127 177 186  3838.8 10176.3 11871.1  35.3 1202.0 1324.3
Jun. 20 23 - - 146 - —  5B3l0 - - 4360 - -
Jun, 27 29 - - 170 - - 78282 — - 860.7 — —

‘S ; Soil culture, R ; Rockwool, P ; Perlite

Table 4. Evapotranspiration of lettuce and cucumber by cropping systems.

Period Lettuce(mé/day/plant) Cucumber( ¢ /day/plant)
Soil NFT Soil Rockwool Perlite

APR L 2 87.50 13.98 0.35 0.04 0.01

F 1 125.00 15.03 0.49 0.10 0.14

2 60.00 31.78 0.17 0.10 0.09

M 1 35.00 34.87 0.14 0.09 0.11

MAY 2 138.33 157.23 0.41 0.34 0.44

L 1 130.53 150.00 0.45 0.47 0.57

2 0.68 0.73 0.81

F 1 0.69 0.88 0.89

2 0.73 1.26 1.48

M 1 1.56 1.79 1.85
JUN 2 1.37
L 1 1.60
2 0.67

ANl 27454 /F, HeEpolEAME] 29.06 4/
F2 el 2okAu) Zo] oA aluo] w3}

A=)

B2 2% adke S &+ A

Yo 2NE FUNFE
b ool ol Foju} gl
Ae w99z

5 U
Moz Uy g4y WA=

H(mm)e A&
Fagon 1 Age ¥
63} 2t}

a

£

2
ofi
%



A A AR BRI (68 35%)

n
o
(=1

Evapotranspiration(ml/plant)

4/30

515
5/10
§/15
5/20

=
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Table 5. Evapotranspiration ratio of lettuce and cucumber by cropping systems.

Period Lettuce Cucumber
Soil NFT Soil Rockwool Perlite
APR L 2 1.19 0.24 1.01 0.14 0.03
F 1 1.16 0.27 0.87 0.30 0.46
2 0.68 0.73 0.45 0.51 0.51
M 1 0.85 1.99 0.85 1.10 1.25
MAY 2 0.98 2.57 0.69 1.04 0.35
L 1 0.89 241 0.60 1.20 1.47
2 1.89 3.21 3.61
1 2.06 3.85 4.23
F 2 1.44 4.13 4.93
1 1.87 3.21 3.31
JUN M 2 1.81
1 2.67
L 2 2.19
Average 0.96 1.37 1.42 1.87 2.02

Table 6. Correlation coefficients between evapotranspiration and environmental factors.

Item . L. Mean air Min. relative
Pan evaporation Radiation L
Crop temperature humidity
Soll 0.86™ 0.91" 0.21m™ —0.76™
Lettuce NFT 0.54" 0.62" 0.14" ~0.73"
Soil 0.69™ 0.49" 0.68™ —0.497
Cucumber Rockwool 0.64™ 0.52" 0.63™ —0.56"
Perlite 0.69™ 0.71" 0.65™ —0.66"
Average 0.68 0.65 0.46 —0.64
** - p<0.01, ns ; non—significant.
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