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Effects of Leaf Management during Winter Season on the Yield and Soluble
Solid Contents of Fruits in Forcing Cultivation of Strawberry ‘Seolhyang’

Dae-Young Kim*, Seung Yu Kim, and Sun Yi Lee
Vegetable Research Division, National Institute of Horticultural & Herbal Science, RDA, Wanju, 55365, Korea

Abstract.

This study was conducted to examine the effects of defoliation levels during winter season on the yield

and soluble solid contents of fruits. To achieve this strawberry ‘Seolhyang’ cultivated forcingly in the year of 2013 to
2014 as well as 2014 to 2015. The three treatments include periodical removing of leaves remaining 6 fully
expanded leaves, those remaining 9 leaves, and only removing of old and infected leaves during the period from
early December to end of February. In the early marketable fruit yield until the end of February and total marketable
fruit yield, the treatment of non-defoliation was significantly higher than those of the treatment of 6 and 9 leaves in
the year of 2014 to 2015 cropping season. Soluble solid contents of fruits among January and March increased sig-
nificantly as the number of leaves get higher. Soluble solid contents were higher and stable around 12°Brix in the
treatment of non-defoliation. Assimilation of photosynthetic products into plant tissue are insufficient due to the lack
of irradiation and short day in winter season forcing cultivation of strawberry. Thus, it is considered to manage the
leaves with defoliation for only old and infected leaves from December to February for increasing of fruit yield and

improvement of fruit quality.
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Table 1. Effects of defoliation levels during winter season on the growth of strawberry ‘Seolhyang’.

Treatment’ Crow(nmdrila)meter No. of leaves Pla?rtn lrlrel:)ight Lee(trfnlrenr;gth Le?il mi)dth Leegrlljre:)iole
February 2014
6 leaves 17.7a" 6.0c 157.9a 72.0a 60.3a 91.0a
9 leaves 17.8a 9.0b 170.8a 68.8a 57.2a 91.1a
Non-defoliation 19.6a 12.7a 174.2a 68.7a 55.6a 90.6a
May 2014
6 leaves 16.3a 10.6a 388.8a 114.5a 89.9a 220.1a
9 leaves 15.9a 9.9a 388.3a 109.1a 85.4a 229.2a
Non-defoliation 16.6a 11.3a 392.5a 106.6a 83.8a 208.9a

“The number of fully expanded leaves from December to February.

YMean separation within columns for each year by Duncan’s multiple range test (p<0.05).
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Fig. 1. The photos of leaf management during winter season from
Dec. to Feb (A, fully expanded 6 leaves; B, fully expanded 9
leaves; C, Non-defoliation).
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Table 2. Effects of defoliation levels during winter season on harvesting date of 1st to 3rd flower cluster of strawberry ‘Seolhyang’.

First harvesting date of each flower cluster

Treatment”
1st flower cluster 2nd flower cluster 3rd flower cluster
6 leaves 6 Dec. &’ 14 Feb. a 19 Mar. a
9 leaves 2 Dec. a 15 Feb. a 17 Mar. a
Non-defoliation 1 Dec a 11 Feb. a 19 Mar. a

“The number of fully expanded leaves from December to February.

YMean separation within columns by Duncan’s multiple range test (p<0.05).
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Table 3. Effects of defoliation levels during winter season on the marketable and unmarketable yield per plant of strawberry ‘Seolhyang’.

Marketable fruit yield Unmarketable fruit yield
Year Treatment” Above 10g Below 10g Malformed
Yield (g/plant) No. of fruit Yield (g/plant)  No. of fruit  Yield (g/plant) No. of fruit
From Dec. to Feb.
6 leaves 286.6a" 10.2a 1.7a 0.3a 0.0a 0.0a
9 leaves 276.8a 10.0a 34a 0.4a 0.0a 0.0a
Non-defoliation 292.2a 12.1a 11.7a 2.5a 0.0a 0.0a
2013-2014
From Dec. to May
6 leaves 626.7a 27.8a 77.0a 13.4a 0.9a 0.2a
9 leaves 606.6a 27.2a 83.3a 14.6a 1.5a 0.8a
Non-defoliation 588.8a 26.3a 80.2a 13.9a 0.0a 0.0a
From Dec. to Feb.
6 leaves 315.9b 13.6b 12.3a 1.6a 0.0a 0.0a
9 leaves 349.1b 14.7b 10.9a 1.3a 0.0a 0.0a
Non-defoliation 400.1a 16.3a 15.2a 2.1a 0.0a 0.0a
2014-2015
From Dec. to Apr.
6 leaves 469.5b 22.5b 86.5a 14.3a 0.4a 0.3a
9 leaves 540.6ab 25.2ab 74.9a 12.8a 0.2a 0.3a
Non-defoliation 629.0a 28.3a 85.9a 14.3a 2.4a 0.2a
“The number of fully expanded leaves from December to February.
YMean separation within columns for each year by Duncan’s multiple range test (p<0.05).
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Fig. 2. Effects of defoliation levels during winter season on changes in monthly soluble solid contents of strawberry ‘Seolhyang’. Vertical
bars are standard errors of the means (n=9). The asterisks indicate significant difference at p<0.05 (A, year of 2013-2014; B, year of
2014-2015).

ShEES Aol 58 4 dukar 49 58t ZREo] dojubAl H=ul(Peng®t Iwahori, 1994) 7] &
2HEe] AT 9] Bat ofde) i, Al 2 T U 2 9 FE Al sl ddel] B3 FESH F3RHE
Sk ZZol|A s 73] W, Sl ¢ 2 RS A S 3R B ¢ ok

AZIths A7 A7) UtkEshghi 5, 2007). g Z<1 2 F49] 7P Fash Ax 7MY 1FHE T
3= A3 Sink®E ZEsle] w9 gFZor a4 9 FEEF EAY U 952 A 4R A

286 Protected Horticulture and Plant Factory, Vol. 25, No. 4, 2016



27 A S A A TG A e el = B 718 ade gl viAle 9%

TollA A UERer E3) 6v] AE]Fellxe 28
= 3979 10°Brix ©]37FA] Ho A7 = I tHFig. 2).
20132104 Zp7)ellA 5487] ofl, omf 2 FHS] A
T FE AR g39 9= 42 107, 113 2
11.9°Brixgd 2™, 20142015 7| HE 106, 11.7 2
122°Brixs X 29 A7 A9 X)) vlas)

of Al 1L6°Brix =/ UeRsth 547] APl mE T
A gz 12994 9= ARESE A 7o) 2o|r}
Folapll AReR, B2 wAY A 58 A
Bt 12°Brix Welo] QARSI BEE Hole Zo] 54
ol tt A FEE AFor Yehlie 7FAd 138E
ko] 39 I ] e3tE kel Wl sk Ao

qdH WAL e AeE dPA UAtK(Wang?} Camp,
2000). 27] A5 7R A]] AJem AEA 428 =iAl
£ JEsHl A = AT AU AP guF
e Zefsie] e AR FgEe] wold ok
I w2 9% vzl A A3 feiFow 3
7] AQEs Atk 6991 W9l G Hele 2Nkl
& ZSHollA Aetet

ta}
kO

}l«

471 7] Al F7R Adolsh] &
d APog AgPS B AW u 547 95 =4
o] B7] FiF F I Gre mXe= JEFS 22
(2013-20143 2 2014-20153)0] 24 HAESINC 12€
oA 2 sl Alelddl S S VIR ovl
2 onjE F7]aL FU1HeR AFshAY eslEo] &3}
H gw AAR FAG AHTE Tl APstk
2014-2015 271 G55 ol 2 s Hr|an A
Jt Aol vlaste] FAY ATFelx 29 ket
Ao 27] AEH 7 2 AFS FFHe] frelsHA
=9tk 7183 1¥E T 5] 94 2Hol wE
1-38 Alelol] A7t o3t zlolE Be=t], 74
A AgFolA 7P =kow 78 W71zt 4t 12°Brix
Ulel= PgAolqltt. wehA, s ]dle g I
I oY 2oz FEI TR AYite] o] w)
woll, =317} o ES AlJsla HAagko = HHste

jincH
-
riy
Ak
fr
e

=

F7F FAY : A<, A}, Fragariaxananassa

Ao -A 25, M252 M4 20164

Literature Cited

Eshghi S., E. Tafazoli, S. Dokhani, M. Rahemi, and Y. Emam.
2007. Changes in carbohydrate contents in shoot tips, leaves
and roots of strawberry (Fragariaxananassa Duch.) during
flower-bud differentiation. Scientia Horticulturae. 113:255-260.

MAFRA (Ministry of Agriculture, Food and Rural Affairs).
2016. Key Statistics for agriculture, forestry, livestock and
agrifood industries. Sejong, Rep. of Korea (in Korean).

Keutgen N., K. Chen, and F. Lenz. 1997. Responses of Straw-
berry Leaf Photosynthesis, Chlorophyll Fluorescence and
Macronutrient Contents to Elevated CO2. J. Plant Physiol.
150:395-400.

Kim D.Y., T.I. Kim, Y.S. Kim, Y.I. Kang, H.K. Yun, J.M.
Choi, and M.K. Yoon. 2011. Changes in growth and yield of
strawberry (cv. Maehyang and Seolhyang) in response to
defoliation during nursery period. J. of Bio-Env. Con.
20(4):283-289 (in Korean).

Kim D.Y., S. Kim, Y.I. Kang, H.K. Yun, M.K. Yoon, T.I. Kim,
and J.M. Choi. 2012. Effect of runner cutting time on
growth and yield during nursery of strawberry (cv. Mae-
hyang and Seolhyang) J. of Bio-Env. Con. 21(4):385-391
(in Korean).

Kim D.Y., W.B. Chae, J.H. Kwak, S. Park, S.R. Cheong, J.M.
Choi, and M.K. Yoon. 2013. Effect of timing of nutrient
starvation during transplant production on the growth of
runner plants and yield of strawberry ‘Seolhyang’. J. of Bio-
Env. Con. 22(4):421-426 (in Korean).

Kim T.I., W.S. Jang, M.H. Nam, W.K. Lee, S.S. Lee. 2006.
Breeding of strawberry ‘Seolhyang’ for forcing culture. [HC
2006. p. 231.

KREI(Korea Rural Economic Institute). 2016. Monthly report
on vegetable prospect (September). Seoul, Rep. of Korea. p.
11 (in Korean).

Peng S.A. and S. Iwahori. 1994. Morphological and cytologi-
cal changes in apical meristem during flower bud differenti-
ation of Japanese pear, Pyrus pyrifolia Nakai. J. Jpn. Soc.
Hort. Sci. 63:313-321 (in Japanese).

RDA(Rural Development Administration). 2009. Manual for
strawberry cultivation. pp. 35-170. Suwon, Rep. of Korea
(in Korean).

Uematsu Y. 1998. Principles and practices in strawberry culti-
vation. pp. 2-102. Seibundo-shinkosha, Tokyo, Japan (in
Japanese).

Wang S.Y. and M.J. Camp. Temperatures after bloom affect
plant growth and fruit quality of strawberry. 2000. Scientia
Horticulturae. 85:183-199.

287



