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Abstract.

This work was conducted to estimate amounts of irrigating water during the growing periods of

pepper after estimating water consumption in the plastic film house in 1997 and 1998. Evapo-transpiration
(ET) under conditions of a black and white PE mulch and sandy or clay loam soil which enhanced the
growth and yield of red peppers was greater than that at the bare and sand soil. Average ET of pepper grown
in pots accounted for 56.5%~79.7% of total supplying water in 1997 and 1998. Most of ET was propor-
tioned to the transpiration amount (91~94%), but there was some difference between amounts of ET and
transpiration plus evaporation. Although ET depended on conditions of the soil texture and plant growth,
transpiration for pepper growing periods was amounted to 337.7~774.3 mm in the clay soil, 910.6 mm in the

sandy loam soil, and 253.1 mm in the sandy soil.
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Table 1. Monthly amounts (mm/plant) of irrigation, transpiration, evaporation, and evapo-transpiration of peppers from June

to October in PE house.

Amount of Water June July August September October Total
1997*
Irrigation, mm (I) 67.5 93.8 2473 42.1 - 450.7
Transpiration, mm (T) 30.0 92.5 188.2 15.3 - 326.0
Evapotranspiration, mm (ET) 44.1 93.8 196.8 24.4 - 359.1
T/1, % 444 98.6 76.1 36.3 - 72.3
ET/A, % 653 100.0 71.5 58.0 - 797
1998Y
Irrigation, mm (I} 66.6 333.0 471.6 554.9 140.1 1566.2
Transpiration, mm (T) 14.7 186.2 251.8 316.2 65.7 834.6
Evapotranspiration, mm (ET) 15.5 193.0 264.7 3443 68.0 885.5
T/, % 22.1 55.9 534 57.0 46.9 53.3
ET/, % 233 58.0 56.1 62.0 48.5 56.5

“In 1997, figures were shown as the mean values of 3 pots in the field soil without October.
’In 1998, figures were shown as the mean values of 6 pots in two soil types, sandy and clay loam.
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Fig. 1. Changes of soil temperature in the pot mulched (M)
and non-mulched (N), and air temperature in the PE house
(1997).
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Fig. 2. Changes of solar radiation (MJ- m™) in and out of
PE house (1997).
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Fig. 3. Changes of soil moisture potential (-MPa) in clay
soil at the different conditions in PE house (1997). PM,
mulched with plant; NN; bare soil; and NM, mulched.
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Fig. 4. Changes of soil moisture potential (-MPa) in clay
soil at different conditions in PE house (1998). CP, bare
with plant; CN, bare; CPM, mulch with plant; and CM,
mulch.
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Fig. 5. Changes of irrigation and transpiration amount (mL/
plant) of pepper grown in the clay loam soil during experi-
mental periods (1997).
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Fig. 6. Changes of transpiration amount (mI/plant) of pep-
pers in the sand and clay loam soil (1997).
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Fig. 7. Changes of evapo-transpiration amount (mL/plant)
in the sand and clay loam soil (1997).
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Fig. 8. Changes of soil water content (mass of water/mass
of dry soil) in the clay and sandy loam soils saturated by
withholding water in the PE house (1997).
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Table 2. Total amounts of water consumption (mm}) according to soils in each experimental period in the pepper-growing PE

house.

Soil texture & Year Evapotranspiration Evaporation (E) Transpiration (T) E+T
Sand, 1997 253.1 116.6 2524 369.0
Field soil, 1997 3377 120.5 3273 4478
Mean 295.4 118.6 289.9 408.4
Sandy loam, 1998 910.6 399.6 856.6 1256.2
Clay loam, 1998 774.3 309.2 803.3 11125
Mean 842.5 3544 830.0 11844

Table 3. Plant growth, number of red fruits and fruit weight (g) per pepper plant grown in the pot filled with different soils in

PE house.
Treatment Stemdia. No.of Top weight, Root weight, T/R No. of red Freshred fruit Mean fruit
(mm) nodes T() R (g) ratio fruits wt. (g) wt. ()

1997

Sand soil Bared 10.5b* 9.3b 18.3b 12.7b 1.45 22.7b 204b 9.0

Mulched 11.3ab 9.7ab 16.8b 13.9b 1.21 27.4b 214b 7.8

Field soil Bared 12.3a 11.3a 25.9a 17.3b 1.49 26.4b 232b 8.8

Mulched 12.3a 9.3b 25.0a 26.9a 0.93 34.6a 303a 8.7
1998

Sandy loam Bared 16.1a 10.6a 42.9b 16.3b 2.63 40.3ab 335ab 83

Mulched 16.4a 10.3a 50.6a 20.3a 249 43.7ab 404a 9.2

Clay loam Bareed 16.0a 10.4a 48.6a 23.6a 2.06 35.3b 292b 83

Mulched 15.4a 9.3a 46.2ab 18.6ab 248 50.0a 445a 8.9

“ Mean separation within columns in each year by Duncan's range test at P=0.05.
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