Journal of Bio-Environment Control, 16(4):314-321, (2007)

HIBICE KHuHOl| XEFst MARE R 2H[eHy e

SX[3{™ - o|MT' - BROL - O|RE? - 0|X|RI? - USK' - YUHMF®
Lo AdTL, 2R, FriazdEn

Selection of Vegetables and Fertigation Methods for Veranda Gardening

Ji-Hye Moon'*, Sang-Gyu Lee', Yoon-Ah Jang', Woo-Moon Lee?,
Ji-Weon Lee?, Seung-Yu Kim!, and Hyun-Jun Park®
"National Horticultural Research Institute, RDA, Suwon, 440-310, Korea
2Rural Development Administration, Suwon, 441-707, Korea
3 Agroactive, Co., Business Incubator of Agriculture & Life Science, Suwon, 441-744, Korea

Abstract. This study was conducted to select leaf vegetables suitable for cultivation in apartment veran-
das and simple and easy fertigation method for home gardening. In order to develop the convenient fertiga-
tion method, hydroponics, wick irrigation, and overhead irrigation methods were compared. For the wick
irrigation, two types of nutrient sources were used; one was slow release fertilizers mixed with medium and
the other one was nutrient solution filled in container located under pots. The growth of leafy lettuce, leaf
mustard, and leaf beet was better in both of the wick irrigation methods rather than in overhead irrigation
and hydroponics. The wick irrigation method is very easy, so that it is expected to bring a good result from
the cultivating and managing point of view, if it brings with commercialized system along with slow release
fertilizer. As a result of investigation of environment such as temperature, relative humidity, and irradiance
level in apartment verandas in autumn, the highest irradiance level during a day was just 48% and 35% in
verandas facing south and facing southeast, respectively, comparing to that in greenhouse. The light environ-
ment was investigated as a limiting factor for vegetable growing in verandas. Therefore, to select the vege-
tables showing good growth under low irradiance environment, nine leaf vegetables such as romaine lettuce,
leafy lettuce, head lettuce, endive, pak-choi, leaf mustard, garland chrysanthemum, leaf beet, and Chinese
chive were grown under 0%, 50%, 70%, 90% shading. Among them, Chinese chive showed the best growth
under low irradiance levels. Endive showed linear growth reduction according to shading degree, however,
even under 90% shading condition, it showed good growth. And then leafy lettuce, garland chrysanthe-
mum, and pak-choi followed. Therefore, these results will be of help in selecting vegetables for veranda gar-
dening with different light levels.
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Table 1. Growth of leaf vegetables according to the fertigation methods and nutrient sources.

Crops Fertigation method Nutrient source {ig;r:: Leaf length Leaf width ~ Leaf azrea fresh vt (&p)
(calp)) (cm) (cm) (em”) Shoot  Root
Leaf mustard Hydroponics Solution 73ab" 137 8.0b 209.9b 13.2b 1.7a
Wick* Solution 78a 153 94a 290.1a 19.1a 07¢
Wick Fertilizers 78a 153 9.7a 3073 a 19.1a 1.1b
Overhead Solution 6.7b 14.0 84b 2382b 15.7b 1.2b
Leafy lettuce Hydroponics Solution 7.4 140b 13.1b 413.5b 16.4b 19b
Wick Solution 8.0 15.4 ab 145a 538.1a 237a 24a
‘Wick Fertilizers 83 15.2 ab 13.5ab 5134a 224a 1.9b
Overhead Solution 7.8 16.0a 13.6 ab 4286 b 18.0b 2.0b
Leaf beet Hydroponics Solution 6.0 112¢ 6.7b 1220b 77¢ 0.7
Wick Solution 7.0 15.0a 82a 207.2a 12.8a 0.9
Wick Fertilizers 7.0 135b 8.0a 192.0a 11.3ab 0.7
Overhead Solution 6.8 12.7b 78a 146.6 b 97bc 08

“For the wick irrigation, two types of nutrient sources were used; one was nutrient solution filled in container located under
pots and the other one was slow release fertilizers mixed with medium.

YMean separation by Duncan’s multiple range test, P=0.05.
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Fig. 1. Comparison of temperature changes in apartment

verandas and greenhouse.
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Fig. 2. Comparison of relative humidity changes in apart-
ment verandas and greenhouse.
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Fig. 3. Comparison of irradiance level changes in apart-
ment verandas and greenhouse.
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Table 2. Growth response of leaf vegetables grown under increasing shading levels in wick culture.

Shading Pl.ant No.of  Leaf Leaf width Leaf area Chloro  Fresh wt. (g/pl)

Crops rate height leaves  length (cm) (om?) -phyll Shoot  Root
(%) (cm) (ea/ply  (cm) (SCDSV) 00 00

Romaine lettuce 0 24.0 a¥ 13.7a 23.1a 13.1a 7833 a 226a 439a 29a

50 249a 152a
70 244a 1026
90 21.6b 9.0b
Leafy lettuce 0 228b 113a
50 252a 10.0a
70 23.1ab 73b
90 23.7 ab 6.7b
Head lettuce 0 26.2a 142a
50 269a 11.8b
| 70 28.5a 9.8 be
‘ 90 264a  85c
Endive 0 27.6a 15.7a
50 263 a 15.0a
70 2320 103b
90 202¢ 7.7b

Pak-choi 0 2l.1a 153a
50 20.8a 13.8 ab
70 19.2b 123b
90 1830 105¢

Leaf mustard 0 348a 7.8 ab

50 30.0b 92a
70 263 ¢ 6.5b
90 2124 6.5b
Garland 0 45.1ab 224a
chrysanthemum 50 490a 210a
70 385bc 23.7a
90 375¢ 16.8b

Leaf beet ’ 0 277 a 72a
50 21.6b 77a
70 179¢ 6.7a
90 153d 6.0a
Chinese chive” 0 2.1¢ -
.50 25.7b -
70 27.1a -
90 26.8 ab -

23.1a 11.3b 674.6 a 174b 31.5b 1.8b
222a 79¢ 3209b 14.1c¢ 13.0¢ 0.7¢
18.5b 49d 1344 ¢ 11.2d 58d 03¢
21.1b  164a 760.3 a 169a 341a 34a
233a 155a 864.1a 11.9b 31.L1a  2.1b
213b 11.2b 41530 10.7b 108b 0.4c¢
19.8b 86¢ 261.2¢ 9.1b 71 0dc
238a 10.1a 715.0a 352a 408a 42a
22.7a 7.8b 485.4b 272b 216b 18b
19.6b 50¢ 1759¢ 252bc 99¢ 0.5¢
172 ¢ 42¢ 107.1¢ 22.1¢ 6.1lc 03¢
264 a 8.5bc 4813 a 319a 334a 55a
263 a 9.8a 405.0 ab 246b 27.0a 3.4b
232b 93ab  300.8b 198bc 150b 14c
202¢ 76¢ 186.2 ¢ 188 ¢ 87b 08¢
20.8a 10.7a 721.6a 333 a 93.0a 28a
19.0b 9.1b 505.0b 34.1a 546b 13D
16.8 ¢ 82b 3208 ¢ 312a 233c¢c  05c¢
153d 69c 230.7d 27.1b 147¢ 04c¢
265a 10.6a 471.8a 255a 336a 08a
22.0b 99a 268.2b 2272 17.0b 04D
16.3¢ 6.6b 1154 ¢ 225a 62c O0.lc
134d 49¢ 713¢c 158b 32¢ 0lc
155a 63a 502.7 a 323a 443a 32a
14.7a 60a 361.6b 284ab 33.0b 29b
11.7b 44b 116.0 ¢ 227bc  119¢ 09bc
10.2b 340 76.5¢ 174c¢ 9.0c 0.6¢
26.6a 99a 351.7a 313a 240a 1.7a
21.6b 84b 1599b 26.0b 103b 03b
172¢ 5.6¢ 744 ¢ 22.1¢ 43¢ 03b
11.7d 34d 259d 19.0¢ 1.6c 00b

- - - - 26a 22a
- - - - 22b 13b
- - - - 23ab 12b
- - - - 20b 08¢

*Combined data of five plants in Chinese chive.
YMean separation by Duncan’s multiple range test, P=0.05.
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leaf vegetables under increasing shading levels in wick cul-

Shading rate (%)

Crops 0 50 70 90

I/pot I/pl I/pot I/pl I/pot I/pl I/pot Ipl
Romaine lettuce 15.8 1.3 14.1 1.2 9.7 0.8 7.8 0.6
Leafy lettuce 12.6 1.1 12.6 1.1 9.7 0.8 9.0 0.8
Head lettuce 9.7 0.8 7.8 0.6 84 0.7 84 0.7
Endive 15.4 1.3 12.6 1.1 10.1 0.8 8.4 0.7
Pak-choi 13.7 0.9 13.7 0.9 10.5 0.7 8.8 0.6
Leaf mustard 17.9 0.9 11.6 0.6 10.5 0.5 9.5 0.5
Garland chrysanthemum 14.1 0.7 16.2 0.8 9.9 0.5 10.5 0.5
Leaf beet 16.2 0.8 11.1 0.6 84 0.4 7.3 0.4
Chinese chive” 15.8 0.8 11.6 0.6 10.5 0.5 8.0 0.4

“Combined data of ten plants in Chinese chive.
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