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Determination of Appropriate Location for Baby Leaf Vegetable
in Multi Bench System of Rice Seedling Nursery Facility
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Abstract. This study aimed to investigate the suitable of layer on growth of six baby leaf vegetables using existing facili-
ties and equipment in rice seedling nursery. Three kinds of Lactuca(lettuce Jinppallola’ and ‘Romain white’, and indian
lettuce), two of Brassica(tatsoi and red tatsoi) and amaranth were used as the materials. After sowing, the rice seedling
tray was placed in multi bench system(L120xW60xH195cm, 10th floor), which were low(1st) layer above 15cm, mid-
dle(4th) layer above 115cm and high(7th) layer above 175¢m apart from ground. Irrigation was sprayed 2~3 times a day
using a automatic irrigation system. The growth characteristics and leaf color were investigated when leaf vegetables
were reached the optimum size(within 10cm of plant height). During the culture periods(29th Jun.~31th Jul. 2017), day-
time average temperature was 27.4~28.3°C regardless of layers but solar irradiance was higher in the high-layer than low
and middle-layer of 37% and 22%, respectively. The leaf length, leaf width and number of leaves in middle and high-
layer have a tendency to increase but, fresh weight was different according to the layer. When the correlation between
accumulation radiation and growth was analyzed, all of growth factor of Amaranth showed a high correlation and other
cultivars showed correlation with each growth factors. As a result, It is suitable that amaranth and red tatsoi for high-layer,
Indian lettuce and tatsoi for middle and high-layer and ‘Romain white’ for middle-layer. The growth of red lettuce *Jinp-
pallola’ was good at low layer, but leaf color expression was poor. So the high layer is suitable for ‘Jinppallola’.
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Fig. 1. Schematic image of multilayer bench system for growing baby leaf vegetables in a rice seedling nursery.
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Table 1. Daily average of temperature and photosynthetic photon flux density(PPFD) from seedling to harvest.

Location? Temperature(°C) PPFD(umol'm™2s)
(layer) Ave. Day Night Ave. Max Min.
Low 274 29.3(25.7~33.4) 25.0(23.0~27.5) 445 119.8 4.5
Middle 27.5 29.8(25.6~34.7) 24.8(23.4~27.3) 56.4 116.6 7.9
High 28.1 30.8(26.0~35.0) 25.0(23.6~27.6) 70.3 140.6 10.9
“Means over 15cm(low), 115cm(Middle) and 135cm(High) from the ground, respectively.
*Measurement period: from 30th June to 31st July.
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Fig. 2. Changes of daily average of photosynthesis photon flux
density(PPFD, A) and temperature(B) of culture location in
multi layer system. Symbol @, A and [] mean 15cm(Low),
115cm(Middle) and 135cm(High) height from the ground. Mea-
sured period: 30th June ~ 31st July, 2016.
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Fig. 3. Fresh weight of six varieties of baby leaf vegetable grown
on the different locations of the multi-layer banch system in a
rice seedling nursery. Tatsoi was harvested at 25 days and the
others was harvested at 31 days after sowing. Means with dif-
ferent letters in each column are significantly different by
DMRT at p<0.05.
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Table 2. Length and width of leaf and leaf numbers of six varieties of baby leaf vegetable grown on the different locations of the multi-

layer bench system in a rice seedling nursery.

., Location® Leaf
Cultivar”
(Layer) Length(cm) width(cm) Number(ea)

Low 8.4%a% 34a 5.4b

. Lettuce Middle 7.7b 34a 5.4b
Jinppallolla

High 7.2b 3.9a 6.0a

Low 7.8b 1.4c 5.0b

Lettuce .

‘Romain white’ Middle 9.9a 2.3a 6.4a

High 8.2b 1.7b 6.3a

Low 2.5¢ 1.5b 4.3b

Indian lettuce Middle 48a .82 49a
Seonhyang

High 4.2b 1.9a 4.9a

Low 3.1b 1.9b 6.4a

Red tatsoi Middle 2.8b 1.9b 6.0a

High 4.1a 3.1a 6.4a

Low 3.0b 2.2b 6.1a

Tatsoi Middle 3.8a 2.8a 7.3a

High 3.7a 2.6ab 6.3a

Low 1.8¢ 1.1c 3.9¢

Amaranth Middle 2.3b 1.5b 4.4b

High 4.4a 3.3a 6.3a

“Tatsoi harvested at 25th days, and the others harvested at 31st days after sowing.

*See the table 1.
*Means for 7 replications.

“Means with different letters in each colums are significantly different by DMRT at P<0.05.
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Table 3. Hunter values of lettuce ‘Jinppalolla’ grown on the dif-

ferent locations of the multilayer bench system for 31 days
after sowing in a rice seedling nursery.

Hunter value

Location”
(layer) L a b
Low 44.1%a" -12.2b 24.8a
Middle 40.9a -7.8b 18.5b
High 35.5b -1.3a 11.8¢

“See the table 1.

YMeans for 7 replications.

*Means with different letters in each colums are significantly dif-
ferent by DMRT at P<0.05.
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Fig. 4. Growth characteristics of six verieties of baby leaf
vegetables(A, Lettuce ‘Jinppallola’; B, Lettuce ‘Romain white’;
C, Indian lettuce ‘Seonhyang’; D, Red tatsoi; E, Tatsoi; F,
Amaranth) grown on the different location of the mult-layer
bench system in rice seedling nursery. Growth characteristic of
middle layer is based on 1.0 value. LL, LW, NL and FW mean
leaf length, leaf width, number of leaf and fresh weight,
respectively.

Table 4. Correlation coefficient by correlation analysis between solar accumulation and growth characteristics, leaf length, leaf width,
leaves number and fresh weight, of six varieties of baby leaf vegetable.

Leaf

Cultivar Fresh weight
Length width Number

Lettuce “Jinppallolla’ 0.203 0.824™ 0.665 0.231
Lettuce ‘Romain white’ 0.310 0.606 0.719" 0.555
Indian lettuce ‘Seonhyang’ 0.788" 0.808" 0.423 0.828"
Red tatsoi 0.591 0.434 0.688" 0.422
Tatsoi 0.789" 0.577 0.355 0.768"
Amaranth 0.915™ 0.927" 0.862™ 0.814"

sk ok

, » Mean of significant at p=0.05, 0.01 and 0.001, respectively.
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