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Han Cheol Rhee'*, Myeung Whan Cho', Si Young Lee', Gyeong Lee Choi', and Jae Han Lee’
!Protected Horticulture Fxperiment Station, NHRI, RDA, Busan 618-300, Korea
’National Horticultural Research Institute, RDA, Suwon 440-706, Korea

Abstract. This study was conducted to analysis the chemical properties of Peunggang river and investi-
gate the effect of irrigation sources on the growth of tomato and cucumber.

The salt concentration in Peunggang river was high by 3.22~3.62 dS-m™'s from March to May and lower
gradually from April to February of next year, which was also lower in upper stream than in middle or low
stream of Peunggang river. The growth such as plant height, fresh weight and dry weight in tomato and
cucumber was better in drain water and tap water irrigation than in PR water (Peunggang river) irrigation.
Mean fiuit weight was highest in the tap water, and that of cucumber was no significance in the treatments.
The number of setting fruit was lower in the PR water than in the treatments, and which was no signifi-
cance between rain water and tap water.

The yield of tomato and cucumber was found to be highest by 10,594 and 11,826 kg/10a in tap water,
respectively and also lowest in the PR water among the three treatments. The fruit quality, soluble solids of
tomato shows a tendency to increase in the PR water as compared with the other treatment, and the rate of
blossom-end rote was higher by 13.6% in the PR water. T-N and P content of tomato and cucumber were no
significance in the treatments. Ca content was lowest, but Na content highest in the PR water.

It was thought that a rain water and tap water as alternative irrigation source of a PR water were proper.
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Table 1. Seasonal change of EC and Na and C1 concentrations of Peunggang river.
Time pH EC (dS-m™ ") Na(mg-L™") Cl(mg L™
Jan. 7.67 2.51 166.2 149.6
Feb. 7.45 2.84 195.5 157.8
March 7.53 322 201.4 178.6
April 7.45 3.59 200.2 184.2
May 7.73 3.62 253.9 170.9
June 7.13 271 159.6 1335
July 7.63 243 131.2 121.8
Sep. 7.70 237 131.2 112.0
Oct. 7.71 231 132.2 112.0
Now. 7.85 241 1199 130.9
Mean 2.84 174.60 146.71£25.5

7.56+0.45

Table 2. Chemical properties of water quality according to the position of Peunggang river invested in November 15, 2003.

L. EC T-N PO, K Ca Mg Na Cl
Position -1 prH
(dS-m™) (mg-L™")
Upper 0.71 7.46 6.35 0.03 12.0 27.1 14.5 89.4 96.3
Middle 2.38 7.75 437 0.00 22.5 39.2 57.5 478.0 653.4
Lower 3.02 7.78 7.86 0.00 239 40.5 61.5 509.0 622.3

Table 3. Chemical characteristics of irrigation sources used in the tomato and cucumber cultivation in the protected house.

L EC TN P04 SO4 Ca Mg K Na Cl
Irrigation source  pH -1 —
(dS-m™) (mg-L7")
Rain water 5.5 0.02 0.6 0.2 3.5 1.4 0.7 1.7 0.7 47
Tap water 7.1 0.10 1.7 0.0 10.3 59 2.7 3.5 46 123
PR water’ 7.6 3.10 5.6 255 729 241 457 345 1758 1366

YPR water represents Peunggang river.
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Table 4. Effect of irrigation source on the growth of tomato and cucumber in the protected cultivation.

Plants Irrigation Plantheight Stem dia.  Inter-node Fresh weight (g) I‘?Vrg;;? t(tg)r
source (cm) (cm) (cm)
Top Root Top Root
Tomato Rain water 125.8 & 10.7 a 456 a 2764 a 240 a 20.5 ab 18a
Tap water 128.6 a 112 a 46.5 a 2848 a 282 a 241a 21a
PR water” 1150 b 105a 402 b 251.1b 23.6a 182b 1.8a
Cucumber  Rain water 1574 a 10.1a - 376.0 a 340 a 31.0a 25a
Tap water 1579 a 103 a - 3850 a 36.0 a 32.0a 2.6a
PR water” 1150 b 9.6 a - 354.0b 300b 25.0b 20b

“Mean separation within columns by Duncan’s multiple range test at p=0.05.
YPR water represents Peunggang river.

Table 5. Effect of irrigation source in soil on the mean fruit weight, fruit count, and yield of tomato and cucumber in the pro-
tected cultivation.

Plants Irrigation Mean fruit No of Fruit weight Yield Index Marl.(etable
source weight (g) fruit (kg/pl.) (kg/10a) fruit (%)

Tomato Rain water 123 b* 184 a 225b 8,443 b 130 66.5
Tap water 150 a 189a 2.83a 10,594 a 163 69.8
PR water” 109¢ 159b 1.74 ¢ 6,489 c 100 64.5

Cucumber Rain water i89a 16.6 a 3.13a 10,855 a 133 68.7
Tap water 191a 179a 341a 11,826 a 144 69.8
PR water’ 189a 1220 2.360b 8,185b 100 61.5

“Mean separation within columns by Duncan’s multiple range test at p<0.05.
PR water represents Peunggang river.

Table 6. Effect of irrigation source in soil on the soluble solids and titratable acidity of tomato in the protected cultivation.

Irrigation source Soluble solids (%) Titratable acidity (%) Ratio of sugar to acidity Blossom-end rot (%)
Rain water 48a* 056a 8.6 65b
Tap water 49a 0.59 a 83 54b
PR water” 54a 0355a 9.8 135a

“Mean separation within columns by Duncan’s multiple range test at p=<0.05.
YPR water represents Peunggang river.
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Table 7. Effect of irrigation sources in soil on the inorganic ion content of tomato and cucumber plant in the protected cultiva-

tion,
Plants Irrigation T-N P,0s CaO MgO K,O Na,O
source (%)
Tomato Rain water 2.0a* l.la 6.6a 1.7a 1.5b 0.8b
Tap water 23a 12a 6.7a l4a 20a 04c
PR water” 23a 1.0a 59b 1.7a 12¢ 13a
Cucumber Rain water 22a 09a 38a 09a 32a 0.1b
Tap water 2.1a 09a 35a 10a 3.0a 0.1b
PR water” 26a 1.0a 29a l.1a 23b 15a

“Mean separation within columns by Duncan’s multiple range test at p<0.05.

YPR water represents Peunggang river.
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