4675
3641

Journal of Bio-Environment Control, Vol. 33, No. 1:37-44, January (2024) pISSN 1229-
DOI https://doi.org/10.12791/KSBEC.2024.33.1.037 elSSN 2765-
it /A O = A o o Al E
F0[0f Hix|e| = & FA] S| IE +Zhu 20]2] 4= & 1 4
o|E4" - HEZE" HiZ&>* - nHIE™
‘lgoisha Qolstut st PURsh AelArelsh e, CUudishn AuAUIet LA B
YT AR EATA B, HUANEATY WL F AT

Growth and Fruit Characteristics according to Filling and Planting
Methods of Coir Medium Hydroponically Grown Cucumber

Heung Soo Lee', Hyo Jun Bae', Jong Hyang Bae™*, and Baul Ko™*

Graduate Student, Department of Horticulture, Graduate School. Wonkwang University. Iksan 54538, Korea
2Professor, Division of Horticulture Industry, Wonkwang University, Tksan 54538, Korea,
’Professor, Institute of Life Science and Natural Resources, Wonkwang University, Iksan 54538, Korea
*Professor, Institute of Plant Breeding Research, Wonkwang University, ITksan 54538, Korea
3Post-Doctoral Researcher, National Institute of Horticultural and Herbal Science, Wanju 55365, Korea

Abstract. This study was conducted to validate the growth and productivity of cucumber hydroponics using coir as
the medium, different types of nutrient solutions and formal methods, in order to select the most efficient cultivation
method. The nutrient solutions consisted of culture solution (S) and raw water (W), the planting methods were
rockwool cube seedlings (RC), rockwool plug seedlings (RP), and slab directly seedlings (DS). The reference date was
set the sowing date. The initial growth showed a significant increase in the culture solution treatment, the differences
among treatments decreased as the growth period lengthened. There was no apparent correlation between the planting
methods and growth, but different results were observed among the same planting methods depending on nutrient
solution used. Similarly, productivity followed a similar trend, with significantly higher harvest in the culture solution
treatment during the initial harvest period of 6 — 8 weeks after sowing, but the harvest gap among treatments were
diminished in the after period. The cumulative harvest was significantly higher in the culture solution treatment due to
the initial difference in harvest quantity. Plant growth and fruit productivity exhibited a similar trend, showing a linear
relationship. There was no correlation among the planting methods, but direct seedling with the culture solution
showed the highest initial growth and harvests due to stable nutrient and moisture supply in the initial root zone.
Therefore, it is believed that direct seeding method on the culture solution medium would be most advantageous for
plant growth and productivity. Additionally, it is expected to contribute to cost effectiveness from an economic
perspective through simplification of the cultivation process, labor costs and production cost reduction

Additional key words: rockwool, raising seedling, hydroponics, fruit length, fruit width
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Fig. 1. Changes in environmental condition (temperature, relative
humidity, and solar irradiance) in the greenhouse during this study
period in April 15th to July 4th.

Date
Treatment
Sowing Transplanting Planting
Rockwool cube seedling (RC) April 18 April 27 May 5
Rockwool plug seedling (RP) April 18 - April 27
Direct sowing in slab (DS) April 18 - April 18
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Table 2. Growth characteristics of cucumber seedlings according to different filling the slab and planting methods for 3 weeks after sowing.
- . Plant height Stem diameter (mm) Leaf area
Fill F Pl PM)* No. of PAD val
illing (FM) anting (PM) 0. of nodes (cm) " - (cmplant) S! value
RC 1.6 be” 11.5 bed 35a 49 cd 101 b 41 a
Water (W) RP 12¢ 81d 3.0 be 44 d 64 b 37 ab
DS 12¢ 89 cd 25¢ 34d 68 b 36 b
RC 20b 140 b 43 ab 6.3 be 172 a 43 a
Nutrient solution (S) RP 20 b 12.6 bc 43 ab 72 b 183 a 41 ab
DS 32 a 193 a 53 a 89 a 233 a 41 ab
“RC, seedlings used rockwool cube; RP, seedlings used rockwool plug; DS, directed seedlings in coir slab.
YMeans with difference letter within the column is significantly different by Duncan’s multiple range test at p < 0.05 (n=>5).
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Fig. 2. Changes in plant height (A) and node number (B) of cucumber
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Table 3. Growth characteristics of cucumber plants according to different filling the slab and planting methods for 12 weeks after sowing.

Filling method (FM)  Planting method” (PM) No. of nodes

Diameter (mm/plant)

Plant height (cnvplant)

Stem [ Stem 1I

RC 428 a 430 a 7.5 a 19.3 ab

Water (W) RP 40.6 a 430 a 7.6 a 18.1 bc
DS 418 a 449 a 77 a 172 ¢

RC 428 a 456 a 72 a 16.8 ¢

Nutrient solution (S) RP 420 a 427 a 7.1 a 209 a
DS 428 a 448 a 72 a 19.7 ab

“RC, seedlings used rockwool cube; RP, seedlings used rockwool plug; DS, directed seedlings in coir slab.
YMeans with difference letter within the column is significantly different by Duncan’s multiple range test at p < 0.05 (n=>5).

Table 4. Fresh weight of cucumber plant according to different filling the slab and planting methods for 12 weeks after sowing.

Fresh weight (g/plant)

Filling method (FM) Planting method” (PM)

Dry weight (g/plant)

Stem (A) Leaf (B) Total (A+B) Stem (C) Leaf (D) Total (C+D)
RC 400 ¢ 504 ab 904.0 cd 41.8 ab 61.4 ab 103.2 ab
Water (W) RP 389 be 470 b 8594 d 368 b 534 b 90.2 b
DS 378 ¢ 551 ab 929.2 cd 36.0 b 62.8 ab 98.8 ab
RC 447 a 616 a 1102.6 a 478 a 73.0 a 120.8 a
Nutrient solution (S) RP 429 ab 515 ab 979.8 bc 43.8 ab 61.4 ab 105.2 ab
DS 448 a 536 ab 1050.2 ab 45.0 ab 742 a 1192 a
“RC, seedlings used rockwool cube; RP, seedlings used rockwool plug; DS, directed seedlings in coir slab.
YMeans with difference letter within the column is significantly different by Duncan’s multiple range test at p < 0.05 (n=>5).
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Table 5. Fruit characteristics of cucumber according to different filling the slab and planting methods for 12 weeks after sowing.

Filling mothod (FM) Planting method” (PM)

Fruit length (cm) Fruit aiameter (mm)

RC 285 a' 381b
Water (W) RP 273 b 380b
DS 26.5 be 37.1b
RC 274 b 379 b
Nutrient solution (S) RP 273 b 379 b
DS 26.0 ¢ 398 a

“RC, seedlings used rockwool cube; RP, seedlings used rockwool plug; DS, directed seedlings in coir slab.
YMeans with difference letter within the column is significantly different by Duncan’s multiple range test at p < 0.05.
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