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Selection of Desirable Varieties for the Year-round
Water Culture of Young Welsh Onion

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

Abstract. This experiment was carried out to select the desirable welsh onion (4llium fistulosum L.) vari-
eties for the year-round cultivation in water culture. Ten varieties were tested, of which five were Korean’s
and the other five were Japanese’s. The germination percentage and germinative energy of most varieties
were more than 90 percent. The fastest germination speed were ‘Geumjanguedaepa’, ‘Gujopa’ and ‘Fuyune’.
The best growth of the varieties were ‘Geumjanguedaepa’ and ‘Tokyokuro’ in spring, ‘Geumjanguedaepa’,
‘Gujopa’, ‘Saesaeksisilpa’ and ‘Tokyokuro® in summer, ‘Geumjanguedaepa’, ‘Gujopa’ and ‘Tokyokuro’ in
fall, and ‘Geumjanguedaepa’, ‘Midorigawa’ and ‘Tokyokuro’ in winter cultivation. Suitable varieties of
growth for all seasons were ‘Geumjanguedaepa’ and ‘Tokyokuro’, though ‘Gujopa’ was good in summer
and fail. In the view of nutritional content, nitrate content was significantly lower in ‘Geumjanguedaepa’,
‘Tokyokuro’ and ‘Fuyune’ than that in ‘Saesaeksisilpa’ and ‘Starziam’. Vitamin C content was higher in
‘Aqua Green’, ‘Midorigawa’ and ‘Seoulbaekpa’ than that of the others. Pyruvic acid content was the high-
est in ‘Geumjanguedaepa’ and ‘Suckchanguedaepa’. Based on the above results, ‘Geumjanguedaepa’,
‘Gujopa’ and ‘Tokyokuro’ were selected as the most desirable young welsh onion varieties for the year-
round water culture.
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Table 1. Cultivating date of seasonal cropping of young welsh onion in 2000.

Season Sowing Transplanting Harvesting Days after transplanting
Spring 11 Mar. 1 Apr. 10 May 40
Summer 26 Jun. 14 Juy. 4 Sep. 52
Fall 2] Aug. 8 Sep. 3 Now. 56
Winter 9 Dec. 27 Dec. 16 Feb. 51
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Table 2. Germination characteristics of welsh onion varieties used for experiments.

Country Varic ty Germinatior;l Geminative Germinaiion Thousand
percentage’ energy” speed seed wt (g)
Geumjanguedaepa 98.7 a" 973 a 413 a 1.94 ef
Gujopa 993a 99.3a 419a 1.99f
Korea Saesaeksisilpa 97.3 ab 96.7 a 30.1¢ 1.86¢g
Seoulbaekpa 96.0 ab 92.7a 33.7b 1.86 ¢
Sukchanguedaepa 78.0¢ 70.7 ¢ 23.1d 2.02e
Average 93.9 91.3 34.0 1.93
Aqua Green 92.0b 82.7b 25.9d 224 ¢
Fuyune 97.3 ab 973a 40.8 a 2.00 ef
Japan Midorigawa 96.7 ab 96.0a 33.0bc 235b
Starziam 833¢c 713¢ 202 e 2.10d
Tokyokuro 100.0a 993a 345b 243 a
Average 93.9 89.3 309 222

*Germination percentage : at 12 days after sowing at 20£1°C, 24 h dark.
*Germinative energy : at 6 days after sowing at 20£1°C, 24 h dark.
*Germination speed : > (ni/ti), ni : investigation days after treatment, ti : the number of germinated seeds at investigation day
“Means separation within columns by DMRT, P=0.01.
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Table 3. Growth characteristics of young welsh onion varieties on the 40th day after transplanting by water culture in spring”.

. Top No. of Leaf .sheath Top Relative
Country Variety length leaves width Fresh wt Dry wt DM ratio Chl
(cm) (mm) — (g/blocky  (g/block) (%) content*
Geumjanguedaepa 482 b% 39ab 42 ab 47.1 ab 3.03 ab 6.63 be 48.5 ab
Gujopa 47.6b 43a 38b 39.7cd 2.84b 7.16a 48.6 ab
Korea Saesaeksisilpa 47.9b 3.8ab 4.1 ab 38.6 cde 2.64 be 6.82 b 50.7 ab
Seoulbaekpa 43.8¢ 3.8ab 36b 325ef 23lc 712a . 4690
Sukchanguedaepa 43.6 ¢ 3.8ab 36b 309f 223¢ 723 a 51.6 ab
Average 46.2 39 39 37.8 2.61 6.99 493
Aqua Green 45.0 be 4.0 ab 37b 349 c-f 236¢ 6.78 b 49.2 ab
Fuyune 475D 37b 40b 41.7 be 2.68 be 6.44 c 48.1 ab
Japan Midorigawa 46.5 be 360 39b 38.9 cde 2.60 be 6.69 be 53.0a
Starziam 45.1be 37b 38b 32.9 def 224¢ 6.81b 493 ab
Tokyokuro 53.6a 4.0 ab 45a 51.8a 343a 6.62 be 51.8 ab
Average 47.5 3.8 4.1 40.0 2.66 6.67 50.3
“See Table 1.

¥13~15 plants per each block
*Measured by SPAD 502 (Minolta Co.)
“Means separation within columns by DMRT, P=0.05.
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Table 4. Vitamin C, nitrate and pyruvic acid contents of young welsh onion varieties by water culture in spring.

Country Variety Vitamin C (mg-kg FW") Nitrate (mg- kg FW™') Pyruvic acid (mg-kg FW™)
Geumjanguedaepa 398 ¢” 2,267 ¢ 9259 a
Gujopa 448 ¢ 2,490 be 805.8 ab

Korea Saesacksisilpa 38le 3,366 a 603.8 ¢
Seoulbaekpa 483 b 2,685b 805.9 ab
Sukchanguedaepa 426 d 2,593 be 947.1a
Average 427 2,680 817.7
Aqua Green 520a 2,637 be 659.4 be
Fuyune 357¢ 2,390 ¢ 681.2 be

Japan Midorigawa 485D 2,619 be 702.9 be
Starziam 460 ¢ 3,237a 747.5 be
Tokyokuro 420d 2,474 be 695.4 be
Average 448 2,671 697.3

“Means separation within columns by DMRT, P=0.05.
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Table 5. Mineral contents of young welsh onion varieties by water culture in spring.

. Total N P K Ca Mg S
Country Variety :
%
Geumjanguedaepa 4.04 de? 0.88 bed 4.44 be 1.05¢ 0.38¢ 045a
~Gujopa 435b 0.85 cde 4.49 be 1.13 abc 0.40 abc 0.34 bed
Korea Saesaeksisilpa 413 cd 0.84 de 4.58 ab 1.21a 042a 0.35 bed
Seoulbaekpa 445 ab 0.90 ab 491 a 1.20a 042a 0.36 be
Sukchanguedaepa 449a 093a 433 be 1.20a 043 a 0.37b
Average 4.29 0.88 4.55 1.16 0.41 0.37
Aqua Green 4.04 de 0.87 bed 4.39bc 1.09¢ 0.39be 0.27d
Fuyune 4.09 cde 0.90 ab 4.70 ab 1.05¢ 0.37c 0.36 be
Japan Midorigawa 4.13 cd 0.89 abc 4.16¢ 1.10¢ 0.39 be 0.29 cd
Starziam 4.20d 0.86 b-¢ 431 be 1.18 ab 0.41 ab 0.35 bed
Tokyokuro 398¢ 08le 4.59 ab 1.11 be 0.38¢ 0.32 bed
Average 4.09 0.87 443 1.11 0.39 032

“Means separation within columns by DMRT, P=0.05.
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Table 6. Growth characteristics of young welsh onion varieties on the 52th day after transplanting by water culture in summer®.

' Top No. of Leaf .sheath Top
Country Variety length leaves width Fresh wt Dry wt DM ratio
(cm) (mm) (g/blocky  (g/block) (%)
Geumjanguedaepa 62.3 ab* 4.1bc 36a 49.6 a 293a 6.06 bc
Korea Guzopa 63.4a 42a 37a 48.1a 3.03a 6.60 a
Saesaeksisilpa 61.4 abc 3.6cd 37a 477 a 2.88a 6.24 be
Average 62.4 4.0 3.7 48.5 2.95 6.30
Aqua Green 579c 3.9 abc 37a 43.7 ab 2.63 ab 630b
Japan Midorikawa 61.6 abc 33d 37a 44.2 ab 2,60 ab 6.21 be
Starziam 59.3 be 3.7 bed 38a 36.7b 2.07b 598¢
Tokyokuro 63.2 ab 3.8a-d 37a 48.0a 2.88a 6.21 be
Average 60.5 3.7 3.7 43.2 2.54 6.17

“See Table 1.
YSee Table 2.
*Means separation within columns by DMRT, P=0.05.

Table 7. Growth characteristics of young welsh onion varieties on the 56th day after transplanting by water culture in fall>.

Top Leaf sheath Top
Country Variety length II\IO' of width Fresh wt Dry wt DM ratio
(cm) eaves (mm) (g/lblocky  (g/block) (%)
Geumjanguedaepa 55.3 ab® 35a 37a 53.3 abe 3.13ab 58%a
Gujopa 56.6 ab 37a - 37a 60.8 a 4.03a 6.66 a
Korea Saesaeksisilpa 53.4 ab 42a 3.8a 50.1 abe 3.10ab 6.26a
Seoulbaekpa 538 ab 42a 37a 48.5 abc 3.17 ab 6.54a
Sukchanguedaepa 5190 37a 3.7a 40.7 ¢ 243b 5.99a
Average 54.2 3.9 3.7 50.7 3.17 ab 6.27
Aqua Green 51.8b 3.7a 35a 42.8 bc 263D 6.14a
Fuyune 56.2 ab 37a 38a 51.6 abc 3.02 ab 5.86a
Japan Midorigawa 56.3 ab 35a 33a 46.3 be 282b 6.10a
Starziam 552 ab 35a 31a 47.6 abc 277b 587a
Tokyokuro 57.0a 37a 37a 55.4 ab 3.52ab 637a
Average 55.3 3.6 3.5 48.7 2950 6.07
“See Table 1.
YSee Table 2.

*Means separation within columns by DMRT, P=0.05.
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Table 8. Growth characteristics of young welsh onion varieties on the 52th day after transplanting by water culture in winter?.

Top Leaf sheath Top
Country Variety length II\IO" of width Fresh wt Dry wt DM ratic
(cm) caves (mm)  (ghblocky  (g/block) %)
Geumjanguedaepa  42.7 abc® 28a 3.7a 28.1 ab 1.99 abe 712 a
Gujopa 41.3 abc 28a 33a 22.3bc 1.78 be 797a
Korea Saesaeksisilpa 36.3d 2.7a 34a 20.0 ¢ 1.61c 8.082a
Seoulbaekpa 43.0 abe 33a 33a 27.4 abc 1.91 abe 7.09a
Sukchanguedaepa 39.9cd 32a 35a 25.5 abe 1.86 abc 7.69 a
Average 40.6 3.0 3.4 24.7 1.83 7.59
Aqua Green 41.7 abc 32a 3.7a 28.3 ab 2.15 ab 7.61a
Fuyune 42.3 abe 2.7a 33a 29.2 ab 2.09 ab 723a
Japan Midorigawa 46.0a 2.7a 35a 35.7a 2.66a 7.55a
Starziam 40.8 be 30a 33a 23.9bc 1.75 be 737a
Tokyokuro 43.8 ab 30a 3.7a 352a 2.63a 7.55a
Average 42.9 2.9 3.5 30.5 2.26 7.46
“See Table 1.
YSee Table 2.

*Means separation within columns by DMRT, P=0.05.
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