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Investigation of Optimal Ionic Concentration of Nutrient Solution
for the Water Culture of Young Welsh Onion

Jae Hee Won*, Sang Soo Kim, Byung Chan Jeong, and Kuen Woo Park'
Gangwon Agricultural Research & Extension Services, Chuncheon 200-939, Korea
!Dept. of Horticultural Science, Korea Univ., Seoul 136-701, Korea

Abstract. The purpose of this experiment was to investigate optimal ionic concentration of nutrient solu-
tion for water culture of young welsh onion (Allium fistulosum). For the purpose of clarification of optimal
nutrient concentration to maximize growth of young welsh onion, different nutrient concentrations of
Yamazaki’s solution for welsh onion seedling (NO;™-N 9.0, NH;*N 3.0, PO,*-P 6.0, K* 7.0, Ca®* 2.0, Mg*"
2.0, and SO,*-S 4.4 me- L") which selected by prior experiment were treated as 0.6, 1.2, 1.8, and 2.4 dS-m™".
Increments of fresh weight, dry weight and top length were the highest in 1.2 and, in the next, were placed
by the order of 1.8, 2.4, and 0.6 dS-m"'. The regression coefficients for the maximal growth of fresh weight
of cv. ‘Geumjanguedaepa’ and ‘Tokyokuro’ were y=-42.091x’+171.79x+11.047 (R?=0.8946, R=0.9458*)
and y=—50.069x2+157.58x+15.414 (R*=0.9343, R=0. 9692**) respectively, and optimal EC levels accord-
ing to regression coefficients were 1 68 and 1.57 dS-m™". As the conclusions, optlmal nutrient levels for
young welsh onion were 1.2 dS-m™ EC in the carly growth stage and 1.6~1.7 dS-m™ in the later growth
stage.
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Table 1. The effects of nutrient concentrations on the growth of young welsh onion on the 50th day after transplanting.

. Top Leaf sheath Top Relative Dryness .
Variety d;EFm“) length Il\::gv:sf width Freshwi Drywi DMratio  Chl  ofleaf 1o§gﬁfow
(cm) (mm) {g/block) (g/block) (%) content  tip* =
0.6 466" 42a 49b 78.1b 534b 6.84 a 425¢ 02¢ 0.0b
Keumjang- 1.2 57.1a 43a 542 2902 8.13a  630b 467b 07b  09a
uedaepa 1.8 565a 4.la 52b - 1214a 729 a 6.00 c 50.5a 0.8b l.1a
2.4 564a 39a 51b 111.7a 7.11a 6370 49.7 a 1.7a 1.2a
0.6 484b 40a 51b 89.7¢ 6.15¢ 6.85a 425¢ 02¢ 0.0b
1.2 584a 44a 55a " 139.1a 897 a 6.45b 50.1b 06b 1.2a
Tokyokuro
1.8 579a 4.1la S4a 1302a 8.27ab 635b 523ab 09a 14a
2.4 563a 40a 53 ab 1074b 693 be 6.45b 539a 1.2a 1.4a

“Nutrient concentration of the Yamazaki's solution for welsh onion seedling

YMeasured by chlorophyll meter (SPAD 502, Minolta Co.).
*Degree of leaf tip dryness (0 : none ~ 5 : very severe)
“Degree of leaf lodging (0 : none ~ 5 : very severe)

YMeans separation within columns of each variety by DMRT, P=0.05
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Table 2. The mineral contents of young welsh onion by nutrient concentrations on the 50th day after transplanting.

Variety EC? Total N P K Ca Mg S
(dS-m™) %D.W.
0.6 2.85¢" 0.76 b 4.80 ¢ 1.65a 048 a 039%a
Keumjang- 1.2 3.68b 0.69 ab 5.54b [.15b 040b 028a
uedaepa 1.8 4.13a 0.88 ab 595a 1.12 b 0.42b 025a
2.4 423a 096 a 597 a 1.13b 042b 031a
0.6 2.55¢ 0.44d 39¢c 1.32a 0.41a 035a
1.2 349b 0.65¢ 491b 1.11b 0.38 ab 0.39a
Tokyokuro
1.8 393a 0.77b 5.16a 092b 037b 0.36a
2.4 4.10a 0.87a 5.52a 0.93b 0.38 ab 0.39a

"Nutrient concentration of the Yamazaki's solution for welsh onion seedling
YMeans separation within columns of each variety by DMRT, P=0.05.
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Fig. 1. The changes of the fresh and dry weights of young welsh onion by the different nutrient concentrations of Yamazaki's

solution for welsh onion seedling. Nutrient concentration of Yamazaki's solution : 0.6, 1.2, 1.8 and 2.4 dS-m™

, respectively.

Vertical bars associated with each data point represent the SD (n=3).
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Fig. 2. The changes of macronutrient concentrations within nutrient solution by the different nutrient concentrations of
Yamazaki's solution for welsh onion seedling. Nutrient concentration of the Yamazaki's solution : 0.6, 1.2, 1.6 and 2.4 dS-m’,
respectively. Nutrient solutions were sampled every 3 days after renewal on the 40th day after transplanting. Vertical bars
associated with each data point represent the SD (n=3).
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Fig. 3. The regression coefficient of the nutrient concentration for the maximal growth of young welsh onion. The maximal

values of each equation were 1.68 and 1.57 dS+-m’', respectively.
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