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Selection of Promising ‘Ssam’ Vegetable for Summer Production in Highland
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ABSTRACT Field investigations were initiated to determine possible new ‘ssam’ vegetable that could be grown during
the summer season in highland. Korean ‘ssam’ means cooked rice in vegetables. The ‘ssam’ vegetable is called that those
leaves has been used for wrapping at meal. Seventeen leafy vegetables were studied, including chard (Beta vulgaris
L. var. flavescens DC.), leaf broccoli (Brassica oleracea L. var. italica), Chinese leek (Allium tuberosum Rottl.),
Japanese hornwort (Cryptotaenia japonica Hassk), red leaf mustard (Brassica juncea L.), green leaf mustard (Brassica
juncea L.), leaf pardey (Petroselinum crispum Nijim), pakchoi (Brassica campestris L. ssp. chinensis Judl.) tatsoi
(Brassica campestris var. narisoma), kale (Brassica oleracea var. acephala), collard (Brassica oleracea var. acephala),
Korean mint (Agastache rugosa O. Kuntze), romaine lettuce (Lactuca sativa L. var. longifolia Lam.), red leaf chicory
(Cichorium intybus L. var. folisum), red chicory (Cichorium intybus L. var. folisum), green leaf chicory (Cichorium
intybus L. var. folisum), and sprouting broccoli (Brassica oleracea L. var. italica). Date of the first harvest in 1999
was July 10th in chard, leaf broccoli, red mustard, mustard, leaf parsley, pakchoi, tatsoi, kale, collard, Korean mint,
red leaf chicory, red chicory, green leaf chicory, and sprouting broccoli. Date of the first harvest for Chinese leek,
Japanese hornwort, and romaine lettuce was from the middle of June to the late of August. Based on ratings on
marketable yield, we found good leaf shape, taste and yield in chard, red leaf mustard, green leaf mustard, pakchoi,
tatsoi, romaine lettuce, red leaf chicory, red chicory, and green leaf chicory. Even though the most of al these
vegetables were obtained high scores by test panels in shape, taste and quality, but some of them revealed inadequate
leaf size as a ‘ssam’ vegetable. That problem will be solved by control of harvesting time. On the basis of this
observation, chard, red leaf mustard, green leaf mustard, pakchoi, tatsoi, romaine lettuce, red leaf chicory, red chicory,
and green leaf chicory were rated as promising ‘ssam’ vegetable by analysis of profits, adaptation, and quality.

Additional key words. chard, chicory, Chinese leek, collard, Japanese hornwort, kale, Korean mint, leaf broccoli, leaf
parsley, mustard, pakchoi, romaine lettuce, seedlings, sprouting broccoli, tatsoi
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Fig. 1. Air temperature in rain—shelter PE house during 'Ssam' vegetable growing
season.
Fig. 1. Air temperature in rain-shelter PE house during ‘Ssam’ vegetable growing season.
Table. 1. Varieties of ‘Ssam’ vegetables in this study.
Common name Variety Scientific name Leaf color Source
Chard Ruby Red Beta vulgaris L. var. flavescens DC. Green (midrib : red) Johnny Seed
Leaf broccoli Toscano Brassica oleracea L. var. italica Green Raci Sementi
Chinese leek Wang Allium tuberosum Rottl. Green Asia Seed
Japanese hornwort Gansai Mitchuba Cryptotaenia japonica Hassk Green Kyowa Seed
Red leaf mustard Asia Red mustard  Brassica juncea L. Green and red Asia Seed
Green leaf mustard Gobsulssam Brassica juncea L. Moderate yellow green Asia Seed
Leaf parsley Hyangnamul Petroselinum crispum Nijim Green Asia Seed
Pakchoi Chunhadong Brassica campestris L. ssp. chinensis Jusl. Moderate yellow green Asia Seed
Tatsoi Asia Vitamin Brassica campestris var. narisoma Green Asia Seed
Kae TBC Brassica oleracea var. acephala Green Asia Seed
Collard Manchu Collard Brassica oleracea var. acephala Green Asia Seed
Korean mint Asia Korean Mint  Agastache rugosa O. Kuntze Green Asia Seed
Romaine lettuce Caesar Green Lactuca sativa L. var. longifolia Lam. Green Asia Seed
Red leaf chicory Italiana Cichorium intybus L. var. folisum Green (midrib : red) Sativa
Red chicory Treviso Cichorium intybus L. var. folisum Green Sativa
Green leaf chicory Grumoro Cichorium intybus L. var. folisum Green Sativa
Sprouting broccoli Quarantina Brassica oleracea L. var. italica Moderate yellow green Sativa
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Table 2. Seedling characteristics of ‘Ssam’ vegetables at transplanting 30 days after sowing’.

o] 23 Wrlol F& Ao

Common name Plant height Leaf Leaf length Leaf width  Fresh weight Dry weight T/R
(cm) no. (cm) (cm) (g/plant) (g/plant) ratio
Chard 15 4.0 4.3 14 5.44 0.46 105
Leaf broccoli 24 31 51 15 5.02 0.78 29
Chinese leek 10 16 6.4 0.1 0.76 0.10 17
Japanese honewort 0.7 1.0 17 14 2.04 0.26 33
Red leaf mustard 12 2.6 25 16 2.87 0.49 53
Green leaf mustard 12 30 25 16 451 0.72 24
Leaf parsley 1.0 11 17 14 3.07 0.29 2.8
Pakchoi 14 3.6 3.0 16 8.98 1.02 34
Tatsoi 15 4.1 21 1.7 8.78 0.85 2.8
Kae 17 23 26 18 4.39 0.49 32
Collard 24 21 238 21 7.54 0.91 22
Korean mint 11 44 14 14 2.39 0.29 2.7
Romaine lettuce 0.9 4.1 6.4 19 8.66 114 18
Red leaf chicory 0.3 33 7.8 1.3 7.98 0.72 1.6
Red chicory 0.6 4.0 37 20 6.63 0.75 15
Green leaf chicory 0.6 37 5.8 2.1 8.85 0.88 1.3
Sprouting broccoli 3.3 3.6 2.3 1.6 7.92 0.83 2.4
“Sowing date : May 10 in 128 cell tray, Transplanting date : June 10 in rain-shelter PE house.
Table 3. Growth characteristics of 17 crops grown for ‘Ssam’ vegetables in highland.
20 days after transplanting Date of 1st Date of Day of 1st
Common name Leaf Leaf length leaf width harvesting bolting flowering
no. (cm) (cm) (Mo - Day) (Mo - Day) (Mo - Day)
Chard 89 231 f 93 7.10 (60)” - -
Leaf broccoli 95 173 | 6.3 1 7.10 (60) - -
Chinese leek 43 p 16.0 m 02q 8.20 (101) - -
Japanese hornwort 40 q 9.2 q 6.6 k 8.3 (84 8.13 (94) 99 (121)
Red leaf mustard 102 h 269 b 112d 7.10 (60) 7.28 (78) 8.6 (87)
Green leaf mustard 31lc 250d 135 a 7.10 (60) 8.9 (90) 8.26 (107)
Leaf parsey 46 0 149 n 6.1n 7.10 (60) - -
Pakchoi 112 e 209 h 116 b 7.10 (60) 8.12 (93) 8.25 (106)
Tatsoi 180 b 179 k 9.6 f 7.10 (60) 8.11 (92 8.19 (100)
Kale 8.4 k 185 i 96 g 7.10 (60) - -
Collard 811 179 k 95 h 7.10 (60) - -
Korean mint 250 a 93 p 6.3 m 7.10 (60) 8.10 (91) 8.15 (96)
Romaine lettuce 123 d 213 g 6.8 j 8. 3 (84) 8.14 (95) -
Red leaf chicory 994¢g 246 e 45 p 7.10 (60) 8.20 (101) 9.1 (113)
Red chicory 103 f 178 a 6.0 o 7.10 (60) 8.13 (94) 8.29 (110)
Green leaf chicory 71 m 20.7 o 116 c 7.10 (60) 8.29 (110) -
Sprouting broccoli - - - 7.10 (60) 7.19 (69) 7.22 (72)

"Mean separation with columns by Duncan’'s multiple range test, 5% level.
’Days to harvesting, bolting and flowering time after sowing.
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Table 4. Monthly changes of leaf size of ‘Ssam’ vegetables according to the growth period after sowing date”.
Common name Leaf length (cm) Leaf width (cm)
July Aug. Sept. Mean July Aug. Sept. Mean
Chard 28.9 235 174 23.3 cd’ 12.2 9.5 7.2 9.6 ab
Leaf broccoli 26.9 254 20.3 24.2 cd 8.3 6.0 6.3 6.9 de
Chinese leek - 28.8 26.7 27.7 bd - 0.7 0.7 0.7 g
Japanese hornwort - 16.1 154 15.7 cd - 7.6 7.1 7.3 cd
Red leaf mustard 26.7 224 - 245 cd 12.3 8.8 - 105 ab
Green leaf mustard 279 18.9 17.6 21.4 cd 12.0 10.8 8.2 10.3 ab
Leaf parsley - 231 17.8 21.6 cd - 52 51 5.2 ef
Pakchoi 23.0 19.8 155 20.1 bc 114 8.7 7.0 9.3 bc
Tatsoi 215 17.8 14.4 179 b 8.1 7.5 6.4 7.4 cd
Kae 23.8 239 16.7 21.5 bc 12.2 12.2 9.2 112 a
Collard 24.0 20.5 16.6 204 cd 125 114 9.6 111 ab
Korean mint 115 11.8 - 116 d 8.1 6.3 - 7.2 cd
Romaine lettuce - 19.8 - 198 a - 9.9 - 99 ab
Red leaf chicory 325 274 253 284 a 24 4.4 5.8 42 f
Red chicory 23.0 20.4 18.9 20.8 cd 8.9 7.3 6.7 7.6 cd
Green leaf chicory 23.8 21.2 18.0 21.0 cd 111 10.8 104 10.8 ab
Sprouting broccoli 20.7 - - 20.7 cd 7.2 - - 7.2 cd
“Sowing date was on 10th May, 1999.
YMean separation with columns by Duncan’s multiple range test, 5% level.
Table. 5. Comparison of marketable yield in ‘Ssam’ vegetables.
Common name Total leal weight Marketeble lecf weight(g/plant) ml.':reltgt;tjle Ma;lr;tjb °
(g/plant) July Aug. Sept. Total (%) (Kg/10a)
Chard 540 b-d* 149 248 39 436 ad 80.7 4,653 ad
Leaf broccoli 305 cd 41 80 37 158 eg 51.8 1,682 eg
Chinese leek 99 d - 51 34 85 ¢ 85.9 909 g
Japanese honewort 99 d - 34 48 82 g 82.8 877 g
Red leaf mustard 722 107 201 - 308 b-g 42.7 3,283 b-g
Green leaf mustard 853 ad 225 186 194 605 a 70.9 6,458 a
Leaf pardey 201 d - 112 33 145 f-g 721 1,547 fg
Pakchoi 992 ab 197 136 118 452 ac 45.6 4,819 a-c
Tatsoi 908 a-c 177 174 90 441 ad 48.6 4,703 ad
Kae 412 cd 73 95 24 192 d-g 46.6 2,045 d-g
Collard 504 ¢ 100 98 27 225 c-g 44.6 2,399 c-g
Korean mint 220 d 22 155 - 178 eg 80.9 1,894 eg
Romaine lettuce 1,008 a - 406 - 406 b-e 40.3 4,327 b-e
Red leaf chicory 409 cd 80 155 115 349 b-f 85.3 3,722 b-f
Red chicory 465 b-d 119 241 70 430 ad 92.4 4,591 ad
Green leaf chicory 687 ad 143 316 100 559 ab 814 5,963 ab
Sprouting broccoli 197 d 113 - - 113 fg 57.4 1,205 fg

*Mean separation with columns by Duncan’'s multiple range test, 5% level.
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