Emag ERSRBE . Bio. Fac. Env.) 5(1) : 15~22, 1996

XIZ2MuiolAM BiX[2] EF/7F 20(2] M & 20 nlx|= &

018% - Ol = - AXM - HE - ZUE - AGH
Dol 74 A AW 3

Effect of Substrates on Growth and Yield of Hydroponically
Grown Cucumber in Bag Culture

Lee, Eung—Ho - Lee, Jae—Wook » Kwon, Ji—Sun « Nam, Yooun—Il - Cho, lll—Hwan -
Kwon, Young—Sam
Dept. of Protected Cul. Divi. National Horticultural Research Institute

Abstract

Cucumbers(Cucumis sativus L. CV. SHARP 1) were cultivated by bag culture
for 5 months to investigate the effect of substrates on growth, yield, and miner-
al contents. The substrates used in the experiment were vermiculite+ perlite+
peatmoss(1:1:1=V:V:V), perlite+ peatmoss(1:1=V:V), perlite + carbonized
chaff(7:3=V:V), rockwool, sawdust, and chaff+chaff powder under 10 mesh
(7:3=V:V). The rate of moisture content was highest at chaff powder under
10 mesh as 42.5% and was lowest at perlite+carbonized chaff as 31%. Plant
height, No. of leaves, fresh and dry weight were increased in vermiculite+ per-
lite+peatmoss(1:1:1=V:V:V). Marketable fruits and yield also showed same
aspect with growth. All kinds of mineral contents except K in cucumber plants
were higher at vermiculite+ perlite+ peatmoss(1:1:1=V:V:V), but K content
was higher at perlite+ carbonized chaff(7:3=V:V) than those other substrates.
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Table 1. Percentage of moisture content at 30 min. after water saturation of several sub-

strates.

Height of water saturation(cm)

Substrates 0~3 3~6 6~9 9~12 Mean
Perlite+Peatmoss(1:1)" 42 bv 39 ab 33 ab 29 b 358 b
Ver. + Perl. + Peat.(1:1:1)” 54 a 42 a 39 a 33 a 42.0 a
Perlite + Carbonized chaff (7:3) 39 ¢ 33 b 29 b 26 ¢ 31.8 ¢
Chaff powder under 10 mesh 56 a 44 a 38 a 32 a 42.5 a
Sawdust 51 a 42 a 35 a 29 b 39.3 ab
? Volume : Volume.
» Vermiculite + Perlite + Peatmoss.
¥ Mean seperation within columns by DMRT 5% level.
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Table 2. Water capacity of several substrates on weight and volume.

Substrates Substrate weight Water capacity(times)
(g/ 4) Weight Volume
Perlite + Peatmoss(1:1) 180.8 ¢* 38 b 0.58 ¢
Ver. + Perl. + Peat.(1:1:1) 267.7 a 33b 0.79 ab
Perl. + Carbonized chaff(7:3) 185.4 ¢ 33b 0.43 d
Chaff powder under 10 mesh 280.3 a 28 ¢ 0.83 a
Sawdust 1726 d 5.0 a 0.69 b
2 Mean seperation within columns by DMRT 5% level.
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Table 3. A raise of capillary water according to the time course of several substrates.

Substrates Raise of capillary water(mm)
20 40 60(min.)
Perlite+ Peatmoss(1:1) 28.8 c” 38.8 ¢ 44.8 c
Ver. + Perl. + Peat.(1:1:1) 39.0 a 47.6 a 54.8 a
Perl. + Carbonized chaff(7:3) 18.1 d 28.6 d 36.1 d
Chaff powder under 10 mesh 272 ¢ 358 ¢ 42.0 ¢
Sawdust 325 b 42.1 b 492 b

9 Mean seperation within columns by DMRT 5% level.
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Table 4. Effect of substrates on growth of hydroponically grown cucumber plants at 70 days
after transplanting.
Plant No. of Fresh Dry
Substrates height leaves weight weight
(cm) (g/plant) | (g/plant)
Perlite + Peatmoss(1:1) 3534 28.2 1,624 b? 97.44 a
Perlite + Carbonized chaff(7:3) 358.6 27.7 1,516 ¢ 82.58 ¢
Ver. + Perl. + Peat(1:1:1) 374.2 29.1 1,758 a 101.96 a
Sawdust 362.7 28.2 1,634 b 91.50 b
Chaff+Chaff powder under 10 mesh(7:3) 359.6 27.4 1,534 ¢ 92.04 b
Rock wool 361.4 28.3 1,628 b 92.80 b

7 Mean seperation within columns by DMRT 5% level.
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Table 5. Effect of substrates on mineral content of hydroponically grown cucumber plants.

Mineral content(% /Dry weight)

Substrates T_N B X Ca Mg
Perlite + Peatmoss(1:1) 4.64 b” 0.23 446 b 251 b 0.46 b
Perlite + Carbonized chaff(7:3) 463 b 0.22 5.14 a 2.45 ¢ 0.47 b
Ver. + Perl. + Peat(1:1:1) 482 a 0.26 498 a 2.98 a 0.58 a
Sawdust 411 d 0.22 431 b 2.94 a 0.55 a
Chaff +Chaff powder under 10 mesh(7:3) 452 ¢ 0.24 421 b 2.46 ¢ 044 b
Rock wool 4.14 d 0.22 4,38 b 2.48 ¢ 042 b

? Mean seperation within columns by DMRT 5% level.

Table 6. Changes of pH and EC in drainage affected by substrates.

Days after planting
Substrates 20 40 60
pH EC pH EC pH EC

(mS/cm) {mS/cm) (mS/cm)

Perlite + Peatmoss(1:1) 524 d9 226 b | 536 c 242b {541 d 2615b
Perlite + Carbonized chaff(7:3) 648 a 224b | 662a 246b | 684a 268D
Ver. + Perl. + Peat(1:1:1) 5890 ¢ 253a|60lb 278a]| 604c 296 a
Sawdust 601 b 213b|614b 219c | 636b 2.28 cd

Chaff +Chaff powder under 10 mesh(7:3) | 6.12 b 218 b [ 624 b 235b | 646 b 244 c
 Rock wool 6.23 ab 2.32 ab| 6.42 ab 243 b | 654 b 2.81 ab

2 Mean seperation within columns by DMRT 5% level.
* The condition of supplied nutrient solution— pH:6.0, EC:2.0mS/cm.
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Table 7, The effect of substrates on vyield of hydroponicaly grown cucumbers.

No. of fruit| Mean fruit [ Marketable | Yield?
Substrates . .

per plant | weight(g) | fruit(%) | (kg/10a)

Perlite + Peatmoss(1:1) 27.2 ab” 115.8 94 7,874 ¢

Perlite + Carbonized chaff(7:3) 29.3 a 117.1 94 8,578 b
Ver. + Perl. + Peat(1:1:1) 30.3 a 121.2 89 9,181 a
Sawdust 17.1 d 119.4 88 5104 f

Chaff+Chaff powder under 10 mesh(7:3) 22.1 b 120.0 93 6,630 d
Rock wool 19.5 ¢ 115.6 89 5,636 e

? Qct. 1 ~ Dec. 30.

¥ Mean seperation within columns by DMRT 5% level.
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