Protected Horticulture and Plant Factory, Vol. 27, No.2:185-190, April (2018)

DOI https://doi.org/10.12791/KSBEC.2018.27.2.185

pISSN 2288-0992
elSSN 2288-100X

00
s
-
O
o

ol e |27] g B7| 2Fo| 4] H X7 L

CHERT OS2l WEE 24 TUFE 24 Ha|12om

TS TSk S-SR, ISk QA Sets) sl Al eta),
OIStL 5 Al e, AAkskaL A el el

Growth of Mother Plants and Occurrence of Daughter Plants of ‘Machyang’

Strawberry as Affected by Different EC Levels of Nutrient Solution
during Nursery Period

Hyeon Min Kim', Hye Min Kim', Hyeon Woo Jeong', Hye Ri Lee', Byoung Ryong Jeong"***,

Nam Jun Kang'?**, and Seung Jae Hwang'?****

Division of Applied Life Science, Graduate School of Gyeongsang National University, Jinju 52828, Korea
’Department of Agricultural Plant Science, College of Agriculture & Life Sciences,
Gyeongsang National University, Jinju 52828, Korea
Institute of Agriculture & Life Sciences, Gyeongsang National University, Jinju 52828, Korea
“‘Reserch Institute of Life Science, Gyeongsang National University, Jinju 52828, Korea

Abstract. This study was conducted to investigate the optimum electrical conductivity (EC) levels of nutrient solu-
tion for growth of mother plants and increasing occurrence of daughter plants of strawberry (Fragaria x ananassa
Duch. cv. Maehyang) using hydroponics. The mother plants of strawberry were transplanted in cultivation pot (61 x
27 x 18 cm) filled with coir medium on March 22, 2017. Nutrient solution was supplied by the drip tape at 0.6 dS'm™ of
EC levels for rooting during 11 days. After rooting, the mother plants of strawberry was treated at the EC levels of
0.6, 1.2 or 1.8 dS'm™, respectively. Growth characteristics, such as mother plants and daughter plants of strawberry
were measured at 100 days after transplanting. The plant height of mother plant was significantly higher at 0.6 dS'm™ treat-
ment, and the crown diameter of mother plant was significantly greater at 1.8 dS'm™ treatment. The fresh and dry
weights of shoot were higher at both 0.6 and, 1.2 dS‘m! treatments. The number of runners was not significantly dif-
ferent in all treatments. The fresh and dry weights of runner were heavier at 0.6 dS'm™ than other treatments. The
number of daughter plants was the highest, 16.7 at the 1.2 dS'm™ treatment. However, the fresh and dry weights of
third daughter plant were the heaviest at 0.6 dS'm™ treatment. Although the daughter plants were a large of produc-
tion at 1.2 dS'm™ treatment, the low EC levels of strawberry were positive in terms of seedling quality during nursery.
These results indicated that growth of mother plant and occurrence of daughter plants were greater at the EC
0.6 dS‘m™! nutrient solution for hydroponic cultivation of “Maehyang’ strawberry during nursery period.
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Table 1. Composition of the nutrient solution used in the experi-
ment.

Concentration Concentration

Chemical (mg'L") Chemical (mgL)
Ca(NOs),4H,0 1,001.8 Fe-EDTA 23.08
KNO; 283.8 H;BO; 2.94
KH,PO4 598.4 CuSO4-5H,O 0.16
MgSO,7H,0 383.2 MnSO04-5H,0 2.00
NH4NO; 56.0 Na,Mp04-2H,0 0.10
K>S0, 15.7 ZnS0O,7H,0O 0.87
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Fig. 1. Numbers of runners and daughter plants of ‘Maehyang’
strawberry at 100 days after transplanting as affected by EC
levels of nutrient solution. Vertical bars represent the standard
error of the mean (n = 12). Different letters in the same column
indicate significant differences based on Duncan’s multiple
range test (P < 0.05).

Table 2. Mother plant growth of ‘Maehyang’ strawberry at 100 days after transplanting as affected by EC levels of nutrient solution.

Plant Petiole Leaf Leaf

Crown Shoot

EC(@m")  height  length  length  width  diameter SPAD  Freshwi  Dryw. ((E;%fp‘}ﬁ)
(cm) (cm) (cm) (cm) (mm) (¢/plant) (g/plant)
0.6 46.5 a* 255a 132a 7.7a 1420 423D 1138 a 305a 2,290.3 a
1.2 4470 248 a 12.8a 7.5a 1430 469 a 106.1 a 283 a 2,226.6 a
1.8 4470 252a 132a 74a 152a 440D 90.3 b 239D 1,951.2 b
“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
AMRI0-AESE, M273 X2 20184 187
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Fig. 2. Regression equation between EC levels and, fresh and dry
weights of runner of ‘Maehyang’ strawberry at 100 days after
transplanting. Vertical bars represent the standard error of the
mean (n = 12). Different letters in the same column indicate
significant differences based on Duncan’s multiple range test (P
<0.05).
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Fig. 3. Regression equation between EC levels and, 1% (A), 2™
(B), and 3™ (C) of fresh and dry weights of daughter plants of
‘Maehyang’ strawberry at 100 days after transplanting. Vertical
bars represent the standard error of the mean (n = 12). Different
letters in the same column indicate significant differences based
on Duncan’s multiple range test (P < 0.05).

3 AFEels ol T Ay ARE S8 X
stk EC 1.2dS'm™e] HolMEe 71 Be AEHES
Wg NZAARHFig. 1), AR 57} ST

H 2He] A 9 2AEZelA EC 0.6dS'm’ z%amu}
‘;&8 e UrEhHEtl Hage] sk SHe] A
by g 2] AN S84 ST 2, 1Y
g ApRe] AR} BRe] A3k FE-s RIS o,
vl F=5 EC 0.6dS'm™e] 02 FFshe A°]
23 Zo2 e

byl o
- AL
L

@7] “wl& (Fragaria x ananassa Duch.

Ao -AE25, M2rd M2 20184

cv. Maehyang)2] F4AHIS olg3sle] o] A8}
AR AR Z00E A A gl BF FE

S 93 FREh 27 BES 20179 39 229 =
FYETZ} X9 D7) AuE FE(64 x 27 x 18cm)°ll
sl aFAe el s 98] 11 F<F EC
TS 0.6dSm™e] %i A Ho|ZE o]&sl &
:L*}@‘E‘r wa] gzt @7 B2Fo]l ECE 42 0.6,
1.2, 1.8dS'm™e] <= iﬂﬂsﬁ—ri’iﬂ A2l 3100
Aol @719 B3t ApE ] S 5SS S5t B
Fo] AL EC 0.6dS'm™ *TollA] Fejdo= =3kt
me] ke FAL EC 1.8dSm’ XEelA W«W
Sl FASITE AP B AAlE 2 AEF BT EC
0.6, 1.2dS'm™ A o= -L—f?kﬁk AY9] e
RE AeFellA fFolFl AlolE HolA] et AR
= EC 12dSm™ Al 16712 7V =2 &
eERh ey 2] Al WA AEe] ARl 2 s
T2 0.6dSm” AN 7P =T BY] AR =
1.2dS'm™ oA 71 wo] AEIAN, SE7|E
B Y)Y HAE SHAME B EC o] 38
ol A¥= nyu. Ayzog, wjgk "r|e] SEIH
< 4 ZﬂﬂﬂfL Hjokl o] EC S 0.6dSm'E F

goh= Aol & s 2 A8 *@*&011 7Pg a4
OJ o7 UrE}kkE‘r.

37} FAe]

ananassa

: B4, A, A7IHAES, Fragaria x

A A

A7 IE7NEAR) &

ATe FEFEE sAY
3 315004-5)2] Aol o3l =S

B
A
Literature cited

Alpert, P.,, and H.A. Mooney. 1986. Resource sharing among
ramets in the clonal herb, Fragaria chiloensis. Oecologia.
70:227-233.

Alpert, P. 1991. Nitrogen sharing among ramets increases
clonal growth in Fragaria chiloensis. Ecology. 72:69-80.
Chi, S.H., K.B. Ahn, S.W. Park, and J.I. Chang. 1998. Effect
of ionic strength of nutrient solution on the growth and fruit
yield in hydroponically grown strawberry plants. J. Korean

Soc. Hortic. Sci. 39:166-169 (in Korean).

Choi, J.M., 1.Y. Park, and A. Latigui. 2011. Impact of physico-
chemical properties of root substrates on growth of mother
plants and occurrence of daughter plants in ‘Seolhyang’
strawberry propagation through bag culture. Korean J. Hor-
tic. Sci. Technol. 29:95-101 (in Korean).

189



AEW - e - AR -

Choi, J.M., M.H. Nam, H.S. Lee, D.Y. Kim, M.K. Yoon, and
K.D. Ko. 2012. Influence of Ca fertilization on the growth
and appearance of physiological disorders in mother plants
and occurrence of daughter plants in propagation of ‘Seol-
hyang’ strawberry through soil cultivation. Korean J. Hor-
tic. Sci. Technol. 30:657-663 (in Korean).

Choi, K.Y., and Y.B. Lee. 2001. Effect of eletrical conductiv-
ity of nutrient solution on tipburn incidence in a plnat fac-
tory using an artificial light source. J. Korean Soc. Hortic.
Sci. 42:53-56 (in Korean).

Choi, K.Y., Y.B. Lee, and Y.Y. Cho. 2011. Allyl-isothiocya-
nate content and physiological responses of Wasabia japon-
ica matusum as affected by different EC levels in
hydroponics. Korean J. Hortic. Sci. Technol. 29:311-316 (in
Korean).

Choi, S.H., GL. Choi, HJ. Jeong, S.Y. Kim, S.C. Lee, and
H.G. Choi. 2017. Optimum nutrient concentration to
improve growth and quality of strawberry cultivars ‘Berrys-
tar’ and ‘Jukhyang’ in hydroponics. Protected Hort. Plant
Fac. 26:424-431 (in Korean).

FAOSTAT. 2016. Statistic database. http://faostat3.fao.org.

Friedman, D., P. Alpert. 1991. Reciprocal transport between
ramets increases growth of Fragaria chiloensis when light
and nitrogen occur in separate patches but only if patches
are rich. Oecologia. 86:76-80.

Hung, C.D., C.H. Hong, H.B. Jung, S.K. Kim, N.V. Ket, M.W.
Nam, D.H. Choi, and H.I. Lee. 2015. Growth and morpho-
genesis of encapsulated strawberry shoot tips under mixed
LEDs. Scientia Horticulturae 194:194-200.

Jun, H.J., E.H. Jeon, S.I. Kang, and GH. Bae. 2014. Optimum
nutrient solution strength for Korean strawberry cultivar
‘Daewang’ during seedling period. Korean J. Hortic. Sci.
Technol. 32:812-818 (in Korean).

Kender, W.J., S. Carpenter, and J.W. Braun. 1971. Runner for-
mation in ever-bearing strawberry as influenced by growth-
promoting and inhibiting substances. Ann. Bot. 35:1045-
1052.

Khan, M.A., K. Ziaf, and I. Ahmad. 2004. Influence of nitro-
gen on growth and flowering of Zinnia elegans cv. Meteor.
Asian J. Plant Sci. 3:571-573.

190

ojslz] - A% -

AR E = 33,/_\_1]]

[clh=inn S O

Kim, T.I., W.S. Jang, J.H. Choi, M.H. Nam, W.S. Kim, and
S.S. Lee. 2004. Breeding of strawberry ‘Maehyang’ for
forcing culture. Korean J. Hortic. Sci. Technol. 22:434-437
(in Korean).

Kim, Y.J., HM. Kim, HM. Kim, and S.J. Hwang. 2017.
Growth and runner production of ‘Maehyang’ strawberry as
affected by application method and concentration of cytoki-
nin. Protected Hort. Plant Fac. 26:72-77 (in Korean).

Korea Agro-Fisheries & Food Trade Corporation. (aT). 2017.
Import and export statistics.

Lee, H.S., H.H. Jang, J.M. Choi, and D.Y. Kim. 2015. Influ-
ence of fertilizer type on physiological responses during
vegetative growth in ‘Seolhyang’ strawberry. Korean J. Hor-
tic. Sci. Technol. 33:39-46 (in Korean).

Marschner, H. 1995. Mineral nutrition of higher plants. 2nd
ed. Academic Press Inc., San Diego, USA.

Momenpour, A., T.S. Taghavi, and S. Manochehr. 2011.
Effects of banzyladenine and gibberellin on runner produc-
tion and some vegetative traits of three strawberry cultivars.
African J. Agr. Res. 6:4357-4361.

Saito Y., M. Imagawa, K. Yabe, N. Bantog, K. Yamada, and S.
Yamaki. 2008. Stimulation of rooting by exposing cuttings
of runner plants to low temperature to allow the raising of
strawberry seedlings during summer. J. Japan Soc. Hort.
Sci. 77:180-185.

Seo, T.C., M.Y. Rho, N.J. Gang, S.C. Lee, Y.H. Choi, and
H.K. Yun. 2007. Effect of nutrient solution concentration on
the growth and mineral uptake of various wrap-up vegeta-
bles and herbs grown with mixed planting in DFT hydro-
ponics. J. Bio-Env. Con. 16:395-406 (in Korean).

Tagliavini, M., E. Baldi, P. Lucchi, M. Antonelli, G. Sorrenti,
G. Baruzzi, and W. Faedi. 2005. Dynamics of nutrients
uptake by strawberry plants (Fragaria * ananassa Duch.)
grown in soil and soilless culture. European J. Agro. 23:15-
25.

Tsukagoshi, S., T. Ito, and Y. Shinohara. 1994. The effect of
nutrient concentration and NH,;-N ratios to the total nitro-
gen on the growth, yield and physiological characteristics of
strawberry plants. J. Japan Soc. Environ. Control Biol.
32:61-66.

Protected Horticulture and Plant Factory, Vol. 27, No. 2, 2018



