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Growth Characteristics and Economic Efficiency of Nursery Plants Production
According to Transplanting Container for Acclimatization of Mass Propagated
Plantlets via Bioreactor Culture of Ever-bearing Strawbeny ‘Goha’
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"Highland Agriculture Research Center, National Institute of Crop Science,
Rural Development Administration, Pyeongchang 232-955, Korea
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Abstract. This study was conducted to find out the optimum container for increasing acclimatization rate
of in vitro mass propagated plantlets of Ever-bearing strawberry (Fragaria x ananassa Duch.) via bioreactor.
Four types of containers were used such as transparent plastic container (TPC), plug tray (PT), I-pot (IP),
and black vinyl pot (BVP). Number of date maintaining soil water content above 10% was five days in TPC,
three to four days in BVP, two days in PT, and one day in IP. Survival rate of plantlets was 80% in BVP,
70% in TPC, 55% in IP, and 15% in PT. In TPC, growth increment of plantlets was the greatest among
all the tested containers and the lowest in IP. Numbers of runner per plant were 3.3 in BVP, 2.9 in TPC,
1.6 in PT, and 1.2 in IP. Total cost was 44,405,300 won/10 a in BVP, resulting in reducing more 6,659,400
won/10 a than IP’s (51,064,700 won/10 a). Around 102,718 plants/10 a were produced by using BVP, suggesting
that 30,265.1 plants/10 a more could be produced than IP (72,452.9 plants/10 a). Production cost per plant
was 432.3 won in BVP, resulting in reducing 272.5 won than IP’s (704.8 won). As a result, BVP was appropriate
for acclimatization of in vitro plantlets through bioreactor system.

Additional key words: black vinyl pot, Fragaria X ananassa, soil water content, survival rate, total output
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Table 1. Comparison of soil requirements according to several transplanting containers for acclimatization of in vitro plants of ever-bearing

strawberry ‘Goha’.

Tray size of

Transplanting transplanting container

Number of holes

Soil requirements

container (width x length) (hole/m?) 1 hole (L) Total (L'm?)
TPC? (20 holes) 520 mm x 390 mm 98.6 0.34 335
PT (32 holes) 390 mm x 280 mm 293.2 0.08 234
IP (24 holes) 380 mm x 320 mm 197.5 0.12 23.7
BVP (24 holes) 480 mm x 320 mm 192.5 0.16 25.0

“Transparent plastic container (TPC), plug tray (PT), I-pot (IP), black vinyl pot (BVP).
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Fig. 1. Soil water content of transplanting containers used for acclimatization of ever-bearing strawberry ‘Goha’ in vitro plants through
bioreactor culture: transparent plastic container (TPC); plug tray (PT); I-pot (IP); black vinyl pot (BVP).

Table 2. Growth characteristics of acclimated plantlets of ever-bearing strawberry ‘Goha’ according to transplanting containers.

. . Number of Crown Number of leaves’ Leaf Root
Transplanting ~ Survival rate ival plant Snoot length diamet (ealplant) lenath
container” (%) survival pzan (mm/plant) lameter by eng

(plant/m®) (mm/plant) (mm*/plant) (mm/plant)
SL  NL Total
TPC 70 69.0 88.0a" 4.7a 42 32 7.4a 119a 137b
PT 15 44.0 73.4b 3.5b 28 34 6.2b 97b 168b
P 55 108.6 52.8c 2.0c 34 18 52b 51c 166b
BVP 80 154.0 74.4b 3.9b 38 24 6.2b 92b 199a

“Transparent plastic container (TPC), plug tray (PT), I-pot (IP), black vinyl pot (BVP).
YSL (simple leaf), NL (normal leaf).
*Mean separation within columns by Duncan’s multiple range test (P < 0.05).
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Fig. 2. Comparison of shoot and root growth of ever-bearing
strawberry ‘Goha’ according to transplanting container: after
4 weeks from acclimatization date and that is arranged in
TPC, PT, IP, and BVP from the left.
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Fig. 3. Comparison on number of runners of Ever-bearing
strawberry ‘Goha’ according to transplanting container in the
field: transparent plastic container (TPC); plug tray (PT); I-pot
(IP); black vinyl pot (BVP).

Table 3. Comparison of economic efficiency of I-pot and black vinyl pot during acclimatization of Ever-bearing strawberry 'Goha'’

in vitro plants (10a).

TPC PT IP BVP

ftems Requirement Price Requirement Price Requirement Price Requirement Price
(1,000 won) (1,000 won) (1,000 won) (1,000 won)

Bed Soil* 22,3445 L 2,949.5 15,607.8 L 2,060.2 15,807.9 L 2,086.6 16,675.0 L 2,201.1
Container’ 65,766.2 ea 4,347 1 195,564.4 ea 4,028.6 131,732.5 ea 9,063.2 128,397.5 ea 3,299.8
In vitro plant® 65,766.2 ea  19,927.2 195,564.4 ea 59,256.0 131,732.5 ea 39,914.9 128,397.5 ea 38,904.4
Survival rate 70% - 15% 55% - 80% -
Total output  46,036.3 ea - 29,334.7 ea 72,4529 ea - 102,718.0 ea -
Total cost 27,223.8 65,344.8 - 51,064.7 - 44,405.3
Production
cost 591.4 2,227.6 704.8 432.3

(won/plant)

Economic efficiency was calculated expected probably a cost at 10a (using 66.7% of area) during acclimatization time of ever-bearing

strawberry ‘Goha’ in vitro plantlets.
“Purmi was used in this experiments. Soil is 132 won per liter.

YTPC is 66.1 won/hole, PT is 20.6 won/hole, IP is 68.8 won/hole, and BVP is 25.7 won/hole each.

*In vitro plant is 303 won per one plantlet (Lee et al., 2010a).
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