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Analysis of the Effectiveness and Field Applicability of the
Cutting—direct—planting of Strawberry
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Abstract

Pinning propagation is a traditional method for producing strawberry nursery plants in Korea. However, it requires a
prolonged production period and high labor input while also causing physical stress due to the work involved. Here, we
investigated a new strawberry propagation method to complement pinning. The experiment was conducted at a strawberry
farm in Geochang-gun, Gyeongnam, using the ‘Seolhyang’ variety. Propagation methods included pinning, cutting, and
cutting-direct-planting. Cutting-direct-planting was further divided into two groups: one treated with monopotassium
phosphate (KH,POy) and the other untreated. During the nursery period, tasks and labor time for each propagation method were
recorded. Growth traits of nursery plants were measured before transplanting, and fruit yield was evaluated after transplanting.
Total labor times were 579.7 h, 514.1 h, and 316.2 h for pinning, cutting, and cutting-directing-planting, respectively.
Compared with those of pinning, cutting-direct-planting and cutting reduced the labor for fixing daughter plants and
defolination by 46.6% and 47.2%, respectively. Crown diameter of nursery plant was greatest under cutting-direct-planting
at 12.5 mm. Floral bud emergence occurred 3 days earlier in the cutting than in the pinning and cutting-direct-planting. In
addition, treatment with monopotassium phosphate in the cutting-direct-planting accelerated bud emergence by 10 days
compared with untreated plants. Fruit yield was higher under cutting-direct-planting at 445.3 g, compared with 397.1 g under
pinning, and cutting-direct-planting treated with monopotassium phosphate produced the highest fruit yield of 501.5 g. The
results showed that the cutting-direct-planting method saved tasks and labor duration while improving nursery quality and
fruit yield compared with the pinning. These finding indicate its potential as a new strawberry propagation method.

Key words : Cutting propagation, Flowering bud differentiation, Labor time, Monopotassium phosphate (KH,POy), Pinning
propagation
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Fig. 1. The pinning, cutting, and cutting-direct-planting propagation methods used in strawberry nursery plants in the

experiment.

o

= E@Ae

= 20249 69 13% 5 159714 3
A7 v A5E ST &% 717 Fele A% 10
cm  ZHoldl 22X AlA(SKUG6470, Davis
instruments, USA)E AX|sto] F7F 2&7} 55-6
0C FAEEE sttt A3 A5 SHE HIE &
55 1A 6 169 Al 4] 14 =0 A7t
A4E A AES st s F AQuid sk
F =350 A58 B, = n|AH
AT} FRIHA| 7] & o]-&5to] A7t Al 52 Hes
95% °ld 3% L& Ao 89 S 4]
ol A FolR3} FEE s d4(EC 0.24
dS/m, pH 7.0, HCO;5™ 81.13 mg/L, NO; 7.52
mg/L, NH¢" 0.00 mg/L)¥ 355tHA &2 T
£ ot 14HEE ARl= 20239 89 6UFH
2397t2] 50084 0= BlAste] 5U (AR 33]
HH AELE St o] %, 8Y 244 R H 8¥ 31¢7t
Z] oputzt7] Ak 7] -4 viFH-S EC 0.4 dS'm™
2 AAsto] FF5t9a, 99 195E 49714]+= EC
0.5dSm™, 98 5¥FEHE=EC0.6dSm™ 22 HE
AeTE UM FFSHHA BEstAH. ke~

B 2 (SKU6470, Davis instruments, USA)<}
YAFF(SKUG450, Davis instruments, USA)S <]
24 dloJ8 &= Netafim NMC Communication X
2739 NMCnet (version 4.07.18)& ©]-85lo] &
Aotela, 1 Byol o 2 W&+ 442 Fig.
29} Zo] 345 st

o

]
o

2.2. 8 YHO| WS 2 AlZE AL

el SHeF AE SHO] o] WA 2hy ARk
S84 14 Wz o] 10 m, & 0.6 m] B7] H& &
B Eo|(Drip-watering transplant box 24-cell,
Daewoon industry, Korea) 307Holl4] 7205 & AJ4t
of A8 == &Y ATHE 71 2 oFqi) e Ay
AR S HE A 100 m 24 W= A5 FH 4
B3 2 72059 B gt Aol 4= HA(Ho
54 m, & 0.25 m)< 7122 &g A ZASHA
ot S5 o) whet 2fol= AT 2y -8tk =4
e o] S a2k el tholiA= 2 AEE
Aot H-&otATt. 7<) SH =S SHO SR A
Al 24 A1 A4S Hwang et al.(2021)2] B2 7]
o2 S04 17hEe(R4 &£8.5m, 2°] 100 m, &2
AR 5E)ollA 191 ZE AlZEE At o= Bt
toto] A-8otth (9] AAE 2 A7k x 24 Y
SHE TANA A x 2 W SHE AR 2
o). A AE S A A2 B s 7IES
=2 |87 170504 Aulg sk 55 w50 2ot
At As Tefsto] ALt S g 14
T ZGATE x 2AY Aulg 2AHE A4 x ZHj
& St~ 5%). S8 HHof e 2y AI7R2 57HE
Al ST 2 Aol ko) whE Walks |49} of
12 3 2 Alzro] obd AA| s Al A8 H
Aul 2 A7 S5t T2 2 A o)A AA|
2 W= 27 S IR 244 o 45
== ol disiA Tt Brtskela, i F7tellA A=
Ao g o]Pu= 2y ALl

> oo fN

¢



626 MEE - oS

Propagation Details of works Duration Start  End

method and process (day) date  date Apr. Mar. Jun. Jul.  Aug. Sep.
Disinfecting and arranging
the tray 1 4.06 4.06 W
Bed soil filling for
mother plant 1 407 407 m
Planting of mother plant 1 410 410 m
Bed soil filling for
daughter plant 6 523 518 -
Pinning work 36 6.02 7.08 [

Pinning Defoliation and arrangment
of runner 76 6.02 8.7 |
Division of daughter plant 1 8.28  8.28 [}
Making hole for planting 1 9.11 9.11 [}
Daughter plant collection
and moveing 2 9.11 9.12 .
Planting 1 9.12 9.12 ]
Total nursery period 190 406 912 | ]
Cutting collection 17 5.27 6.13 [ ]
Cutting preparation 23 527 6.19 [ |
Disinfecting and arranging
the seedling tray 1 6.05  6.05 u
Bed soil filling for
daughter plant 1 6.05 605 u

Cutting Cutting work 1 6.10 6.10 ]
Defoliation 34 7.01 8.03 I
Making hole for planting 1 9.09 9.09 |
Daughter plant harvesting
and moveing 2 9.09  9.10 u
Planting 2 9.10 9.10 |
Total nursery period 138 5.27 9.10 [ ]
Cutting collection 17 5.27 6.13 [ ]

Cutting- Cutting preparation 23 527 6.19 I

direct- Cutting work 1 6.16 6.16 [

planting  pefoliation 20 7.15  8.04 —
Total nursery period 101 5.27 8.04 Pt s s s s s d

Fig. 2. The chart showing the labor duration required for pinning, cutting, and cutting-direct-planting propagation
methods of the ‘Seolhyang’ strawberry nursery plants.
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Table 1. The average work time for main works required to produce on pinning, cutting, and cutting-direct-planting
propagation methods of ‘Seolhyang’ strawberry nursery plants in the unit area (0.5 mx 10 m)

Work time(min.)

Main works
Pinning Cutting Cutting-direct-planting
Cutting collection -7 18.3+0.20 18.4+0.20
Cutting preparation - 147.5+£1.43 147.5+1.43
Disinfecting tray 18.3+1.27” 18.3+1.27 -
ol - -
Planting of mother plant 24.3+1.35 - -
ﬁjigfifﬁ?fiff‘” 24.4£133 244133 -
Pinning work 244.3+30.4 - -
Cutting work - 98.2+1.36 98.5£8.15
Defoliation 155.1+21.4 113.1+£4.42 93.6+10.7
Division of daughter plant 26.6%2.70 - -
Making hole for planting 19.1+1.46 19.1+£1.46 -
Daughter plant collection and moveing 26.4+2.24 26.4+2.24 -
Planting 152.1+12.5 152.1£12.5 -
Total work time 696.9+7.64 617.4+2.83 358.0+8.93

? Not applicable
¥ Mean# Standard deviation
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Table 2. The average work time for main works required to produce on pinning, cutting, and cutting-direct-planting
propagation methods of ‘Seolhyang’ strawberry nursery plants in the greenhouse (8.5 m x 100 m X 5 nursery

high-bench)

Work time(hour)
Main works
Pinning Cutting Cutting-direct-planting
Cutting collection -7 15.4+0.27 15.4+0.27
Cutting preparation - 123.3+£1.25 123.3+£1.25
Disinfecting tray 15.2+1.39 Y 15.3+£1.39 -
Bed soil filling for 5.640.25 ~ _
mother plant
Planting of mother plant 20.7£1.19 - -
Bed soil filling for 203+1.48 20.3+1.48 -
daughter plant
Pinning work 203.3%£25.6 - -
Cutting work - 81.1+1.35 91.0+12.1
Defoliation 129.4+18.4 94.5+3.42 86.5+15.4
Division of daughter plant 21.0%£1.12 - -
Making hole for planting 15.4%1.30 15.4£1.30 -
Daughter Plant collection 2244210 2244210 _
and moveing
Planting 126.4+10.1 126.4+10.1 -
Total work time 579.7+6.29 514.1+2.51 316.2+7.29

? Not applicable
¥ Mean# Standard deviation
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Table 3. Growth characteristics of ‘Seolhyang’ strawberry nursery plants according to pinning, cutting, and cutting-

direct-planting propagation methods (n=30)

Pr(;r?:tiitéon No. of Root heigin(tzm) Leaf length (cm)  Leaf width (cm) Crowr(lrrclirina)meter Fr(egs}lp\lx;ight
Pinning 26.9 a” 27.0b 10.6b 99a 104b 25.7b
Cutting 25.6b 26.7 ¢ 9.8 ¢ 93 b 10.3 b 24.8 ¢

C-planting” 26.3 ab 28.7 a 114 a 10.4 a 12.5a 28.1a

? Mean separation within columns by Duncan’s multiple range test at p<0.05
¥ Cutting-direct-planting propagation method
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Fig. 3. Budding rate and budding period of ‘Seolhyang’ strawberry according to pinning, cutting, and cutting-direct-
planting propagarion methods(Mean+ Standard error, n=50).
“Cutting-direct-planting propagation with treated KH,PO;4
YCutting-direct-planting propagation with not treated KH,PO4

328 7R A A o] Fiote] B8k gl & Fo| FS45 slopR st thet A2 =th(Furuya
33 AAS 3]st (Kim et al., 2011) #<1 SH2} et al., 1988; Ye et al., 2019). A 4= | HS HE=
AR SHXT 5ol Ago] o 4319t E5], A3 SH Edo] glo] A W= 21 AHE-& 5197 W2

o S Be] W I 7171 12.5 mmE IA YERSE of I o] ZHE Alofstr] o] Hrt. o] 2 s F7]
=], S5 Edo|oA SHT B X} dalo] 5z] oF QIR F57t =oba] Be Aol w2 JF A
Sk, HESFE FEoto] Bal Wgo] £ HEo] g5 S A &5HHA FolRdl= =olAA "t A P)+=
T 0 Ao & maEglet. B7] 9 #E= GRS Ha wda 3t X 2 a3t o UAE sl 11,
A% 713 A2 SHAA A M2 A3t 132 ZEEK)2 F e A a9 23 A I
HPAIAZ = 5423E 7]FolthMenzel and Smith, 9] At IHgof] A o 2 o] B E =1, 14 ES
2011; Torres-Quezada et al., 2015; Fagherazzi et Qlihalt ZEo] FEYCR AAFEL] A A7l
al., 2021). 719 ¥R 27]= AH 2719 A=A 7P ol ARgsH Ut (Marschner, 2011; Zhao
A7 e shre] E4mo)] A3 J&E v A H=d and Tao, 2015). Fig. 32 A4 A& S5 Hef 19
(Kang et al., 2011), AH A= SH= TR A7)0t | At AES 9H Axste] 13P89] 57|18 Hwskel
Aol A g o] S HHETH | Aol @40kl £ o A 09 3HF £57]+= 09 28¢E 591 SH
Set, U Ay A5 SHET 3¢ W 218 oot 194

282 AHelet A AR SR o] sh £2)7)= 1092 1
Az BxEo] 109 11U 10 We] 222 519
el 25T olste] et 1347 - A HEL ARl SR 180 2% 712k 139

47| &8 Fut o
J5he] Thel z70] HjojoF Ao Biro g Hals ol 1Mt ZES AT A AE SHE 17,
71 2 Z O] R A AFE O =S _/J\_
5t El=dl(Uematsu, 1998; Kim et al., 2013; Park ejal 7\1&1 ;’ HLH - TTR‘; 239 2953 :}
etal, 2024), old 87 2ANME mo A Az g o] AR A SHE 198 S e e



is)
N
o

i)
7
N
Ho
|
1o
>
fol
oXx,

i
el
o3
)
oo
N
N
olr
o
Mz
ax

631

500 -

2)

400

[ Nov.
Dec.
Jan.
XA Feb.
=43 Mar.
[II1T Apr.

EEFER May.

C

300

Yield(g/plant)

200

100 -

==

Pinning

Cutting

C-Plantingw C-Plantingx)

Fig. 4. Fruit yield per plant of ‘Seolhyang’ strawberry according to different pinning, cutting, and cutting-direct-planting

propagation methods.

Different letters at the top of vertical bar indicate a statistical difference according to the Duncan’s multiple rang test at P < 0.05

(n=50)

YCutting-direct-planting propagation with treated KH,PO4
YCutting-direct-planting propagation with not treated KH,PO4

Ao NN g
A Y N

et al.(2007) B7] SE7]° 5-7 m
4ES 109] PFshd M F52

<, op7ls|H

FES 8-9¢ SohEstE FA7I= Bt )lSIA
2 SAAL oAt /ISIEE BlollA = AAHP,05)

ZE(K0) HlRE A8t Aol +

AeHt 1-3

A4 s At K ulR o] ulgo] s

N

sk A1717F wekoh(Ye et al., 2019). 012} 22 4

sfoliste} Aot 2200 w7} oA, 4B F
A A7), Folt 25 59 §7 a910] uke cha:

=
[e))]
=
=
=
7 A% 2 o A=) M4 A7) sk 2E A
=
=
=

SH(397.1 g A SH(385.7 gHth =Fo] Wk
ot E5] 11EEES At A3 s SH2E= 501.5
g2 F A9 A AE §H 445.3 g B} @t
2 AR SHE W0 9] g4 W} vl wste] 7t
A F=7Fo] Zpol 7}t AN I A SR HAS F
d = A=AMEREEY] SH THOR AAE staAT
(Kanamori et al., 2019), & d7olA&= &) S0
o} JHA Seafo] ettt B AT AR S A A
= SHET P 59 A k2 W22 (Fig. 3),
11€9) 7] =84 -2 75 F717} ZFotba] A4



632

70000
60000
50000
40000
30000

20000

Cumulative insolation(J/cm?)

10000

1000

800

600

400

Average Insolation(JIcmz)

200

HER - ol
—@— 2022 yr
» —O— 2023 yr ]
-~ 2024 yr
1 1 1
Jan. Feb. Mar.
[ 2022yr
B V7 2023 yr -
B 2024 yr :|:
k3
e
5 i
5
Jan. Feb. Mar.

Fig. 5. Average and cumulative insolation inside thegreenhouse from January 1 to March 31
(Mean#Standard deviation, n=30).

141

RIS

I
Ho
ko
rr

shaA AAH o 53

It

Ol

He B e

TLALO. AB)E) A

=T=2 T

2

Hl &
J;
m>~

e]

S

)
=

>

112t
1o ot o
I

roll

B

oy > W

of

T

oS oX e 1S rlo O _V.L mx N e X

|o
l~>

A 5} Sap] B
A 182

=

R

AR, 1193} 1299] 7] 3% (1505 g)°
S7stant. #A= A4
B 50| 29 2 61.6 g0 & THE &1 YHE
Bk, 19080 SF|oF o] =ojAHA =

29l AFE 7] 2ol
9] RQl SHU A SREC o] Woked),
ZHﬂlWOﬂ A s B e i FY

o]

° o2
2 o

o
_O'L
_9.
1

ol
W‘IN' ol

N
32
=
Ll
2w N
oN Mt =

E

£35) 49-599) 53

T T

o3 ABA| AL §ASHAN A% 571744 o

ARt Jun et al., 2008).

wel gL

FASHE AR ST} Relo] g
omA 48A Al

Sl EH(ang, 2019). #3429 A

R PAe) 47 48 SREc 1971 271
ao] WOkAIT, 29-59 ke AviA o At
%ﬁﬂﬂHEm&3ﬂ¥é@ &3 2 254
3
=
T

=

HH'_E"_Oﬂ 9% J:;]_E1 _l]‘i‘ 9»] O(:}:’{l\‘% /\7]— l__r_o}_x% Al Ui‘]
[e]

o} 2-3] 744

;§



RE= S5 9PN FAst=t A3 A
o 2wt Qlot 53] 20249 1€ TRE 3€7t
A o] 2|&E AL, 2F 1 E O R kA Y H ]
F2 dAFFo] F45] AAstelY] HH%OI AcHFig. 5).
2024 1¥5E 29477}1] UAFS 2023d 7} H| st
o] 10,350 J/em?® 5591, 39 W V|FoRE
17,158 J/em? ¥&3519ct AL 9r2 IH 9 51%
2 dAtgFo] oF 800-1,000 J/em?el A2 1t
o] vlsl] 29 WA oF 109 H o] AAfFoe] B
SHAAL, 39 TR = oF 179 9] dAtgFo] HE53E
o2 Uyt A A4S SHE S5 9o 19
e 0““& Axsto] YA o7 slo} Hafel 2=E
LR, 11957 = B3 S5t Zo] BHA-E
5= 9ok, I SFFo A AT Aot 5o Q)F
Harof JFE AA ToAA 7] T2 A7 44

Ho

1N rlo
r-E

r Xz ol

2 101'

RSNy

Nl

H o

—

5

il
el
N

r

o
ﬁ
&

Ho

o
N
)
o
INA

}_‘
H‘

of
1% ruz
o
52,
o

o

o
o4

> K
U o
HO__Y,L

oX mE rlr H HI

N iﬁ _Iﬁ, o%

o
r w
N, o
=
o &
do rlu
9 Ho
2
i
>
s b
i
2L
> offl
32 o
fr o

I ol
Y

o
38,
o

o o mlo = H 1S -

LN

o rlo

>

b

N

i)

N

off

N

=2,

R

o}

00||

H

i

o

fu i
o > o
Ja

M Ho

1127
el
-4
N
rr
Jo
rO
Ho
H
2
I
e Ho
H
>~ 1N
il o

f
xR
= o
fo
N
P e
2 ox 2 N
4
B ol 2 o 41 o

L

»

e
N>,
=+
™ o
N 2 1
T+
w o
E al
\>]~ N
> of
F_\,l_z r_?_‘
B
2o
\Val

Ho rr
fgm
R

Lo

4

o
2
g L

JE e,
mx flo bé‘;

N

N

N,

Bl

m},—{nméi_ﬁoJ

X]—OJL}. A zF %Joﬂ/\ Oo]
46.6%, 47.2% A5ttt Bo] a2 2 é
B PR 2717 12.5 mmE 7P EUT £
=42 8107 8ol S HeF AH AR 8 g Ht 3Y
A, AR A SHE 14 2ES AR 7oA
Azleh 109 Weh TH S 5 A2 o] 2
= FHoIA 4453 g0 2 {71 &1 397.1 g ¥ A=
£H.385.7 g HTH UL, 14 EL Hew A%

v

IL:

A 633

fe

i
el
2

3 g 1A
AFZ SR04 5015 g2 714 waleh, A
RE W] £87] 59 Y We F AL 2
G, B AT I SN 9 SR YR
R G RERS:

42 st

7] SRR AFIA A 7t

REFERENCES

Fagherazzi, A. F., Zanin, D. S., Soares dos Santos, M. F.,
Martins de Lima, J., Welter, P. D., Richter, A. F.,
Baruzzi. G., 2021, Initial crown diameter influences
on the fruit yield and quality of strawberry
‘Pircinque’, Agronomy, 11, 184, doi.org/10.3390/
agronomy11010184.

Furuya, S., Yamashita, M., Yamasaki, A., 1988, Effects
of nitro-gen content on the flower bud initiation
induced by chilling under dark condition in
strawberries (in Japanese text with English
summary), Bull. Natl. Res. Inst. Veg., Ornamental
plants and Tea Ser., D1, 51-57.

Hwang, H. S., Jeong, H. W., Kang, J. H., Hwang, S. J.,
2021, Comparison of labor period, work time, and
seedling growth in cutting and pinning transplants
on ‘Maehyang strawberry, Journal of Bio-
Environment Control, 30, 257-262, doi:10.12791/
ksbec.2021.30.4.257.

Jang, M. S., 2019, Effect of nutrient solution
concentration on root activity of strawberry
‘Seolhyang’ in hydroponics, Ph. D. Dissertation,
Department of Horticulture and Landscape
Architecture, Daegu University, Gyeongbuk, Korea.

Jun, H. J., Hwang, J. G., Son, M. J., Choi, D. J., 2008,
Effect of root zone temperature on root and shoot
growth of strawberry, Journal of Bio-Environment
Control, 17, 14-19.

Kanamori, K., Ishizu, F., Tanaka, H., Asao, T., 2019,
Strawberry cultivation by direct-planting using
runner plantlets propagated from fruit-harvested
plants, Horticultureal Research, 18, 33-38,
doi:102503.4wj ] 833.

Kang, D. I, Jeong, H. K., Park, Y. G., Wei, H., Hu, J.,
Jeong, B. R., 2019a, Humidification and shading
affect growth
propagated ‘Maehyang’ strawberry (Fragaria %

and development of cutting
ananassa Duch.) at propagation stage, Protected
Hort. Plant. Fac., 28, 429-437, doi:10.12791/
ksbec.2019.28.4.429.



634 s

Kang, D. I, Jeong, H. K., Park, Y. G., Hwang, S. J.,
Jeong, B. R., 2019b, Effect of nutrient solution
strength and duration of nutrient starvation on
growth and flowering of two strawberry cultivars,
Journal of Agriculture & Life Science, 53, 19-28,
doi:10.14397jals.2019.53.4.19.

Kang, H. J., Song, H. J., Park, S. J., Kim, Z. H., Lee, S.
W., 2011, Effects of crown diameter on plant
growth and fruit yield in strawberry (Fragaria x
ananassa Duch.), J. Agri culture & Life Sci., 45,
81-86.

Kim, D. Y., Kim, T. I., Kim, W. S., Kang, Y. 1., Yun, H.
K., Choi, J. M., Yoon, M. K., 2011, Changes in
growth and yield of strawberry (cv. Maehyang and
Seolhyang) in response to defoliation during
nursery period, Journal of Bio-Environment
Control, 20, 283-289.

Kim, H. M., Kim, H. M., Jeong, H. W., Lee, H. R., Jeong,
B. R., Kang, N. J., Hwang, S. J., 2018, Growth and
rooting rate of ‘Maehyang' strawberry as affected
by irrigation method on cutting propagation in
summer season, Protected Hort. Plant. Fac., 27,
103-110, doi:10.12791/ksbec.2018.27. 2.103.

Kim, D. Y., Chae, W. B., Kwak, J. H., Park, S. H.,
Cheong, S. R., Choi, J. M., Woon, M. K., 2013, Effect
of timing of nutrient starvation during transplant
production on the growth of runner plants and
yield of strawberry ‘Seolhyang’, Protected Hort.
Plant. Fac., 22, 421-426.

Komada, T., Fukui, T., 1982, Heating with plastic-film
mulching in the out-door field for control of
Fusarium wilt of strawberry, Ann. Phytopathol. Soc.
Japan, 48, 699-701.

Korea Rural Economic Institute (KRED), 2024,
Agricultural outlook 2024 Korea, Available via,
http://www.krei.re.kr/krei/research, Report View,
Accessed 10 July 2024.

Lee, S. W., Lee, Y. H., Hong, J. K., Choi, S. H., Park, S.
J., 2023, Effects of cutting condition on quality of
nursery plant and fruit yield in ‘Sulhyang
strawberry, Journal of Bio-Environment Control,
32, 405-415, doi.org/10.12791/KSBEC.2023.32.4.405.

Marschner, H., 2011, Marschner’s mineral nutrition of
higher plants, London: Elsevier/Academic Press.

Menzel, C. M., Smith, L., 2011, Effect of time of
planting, plant size, and nursery growing
environment on the performance of ‘Festival
strawberry in a subtropical environment, Hort
Technology, 21, 56-66.

Menzel, C. M., Smith, L., 2012, Effect of time of
planting and plant size on the productivity of

Lol

o
0

‘Festival’ and ‘Florida Fortuna’ strawberry plants in
a subtropical environment, HortTechnology, 22,
330-337.

Ministry of Agriculture, Food and Rural Affairs
(MAFRA), 2024, Special act on support for
employment in agriculture and fisheries, Available
via, http://www.mafra.go.kr/bbs/home /792/569464/
artclView.do, Accessed 12 July 2024.

Nam, M. H., Kim, H. S., Kim, H. G., 2011, Control of
fusarium wilt of the strawberry caused by Fusarium
oxysporum f. sp. fragariae of solarization with
compost and calcium cyanamide application, Res.
Plant Dis., 17, 32-37, doi: 10.5423/rpd.2011.17.1.
032.

Nam, M. H., Kim, H. S., Jung, S. K., Kim, T. I., 2007,
The acceleration of flower bud differentiation on
strawberry cvs. Maehyang and Akihime by KHzPOsx,
Korean Society for Bio-Environment Control,
Conference Proceedings, 16, 53.

Park, S. J., Park, K. J., Kim, H. J., Park, C. H., Lee, S. W.,
2024, Effects of nursery time low treatment on
flower bud differentiation sensitivity and fruit yield
in ‘Seolhyang strawberry, Journal of Environmental
Science International, 33, 753-763, doi.org/
10.5322/JESL.2024.33.10.753.

Pullman, G. S., DeVay, J. E., Garber, R. H., 1981, Soil
solarization and thermal death: A Logarithmic
relationship between time and temperature for four
soilborne plant pathogens, Phytopathology, 71,
959-964.

Rural Development Administration (RDA), 2024,
Available via, http://www.nongsaro.go.kr/portal/
ps/psb/psbx/cropEbookMain, Accessed 15 July 2024.

Seoul Agro-Fisheries & Food Corporation (SAFFC),
2023, Available via, http://www.garak.co.kr/price
/OZViewer.do, Accessed 15 July 2024.

Torres-Quezada, E. A., Zotarelli, L., Whitaker, V. N.,
Santos, B. M., Hernandez-Ochoa, I., 2015, Initial
crown diameter of strawberry bare-root transplants
affects early and total fruit yield, HortTechnology,
25, 203-208.

Uematsu, Y., 1998, Principles and practices in
strawberry cultivation. Seibundo-shinkosha, Tokyo,
Japan, 2-44.

Yamazaki, K., Hamamoto, H., lkeda. T., 20006,
Comparison between two methods of raising
daughter plants on initial growth and
photosynthetic rate in strawberry, In XXVII
International Horticultural Congress-IHC 2006:
International Symposium on Seed Enhancement
and Seedling Production, 771, 157-160.



2] A4 1% 0o ARy

Ye, T., Li, Y., Zhang, J., Hou, W., Zhou, W., Lu, J., Xing,
Y., Li, X., 2019, Nitrogen, phosphorus, and
potassium fertilization affects the flowering time of
rice (Oryza sativa L.), Glob. Ecol. Conserv., 20,
e00753.

Zhao, D., Tao, J., 2015, Recent advances on the
development and regulation of flower color in
ornamental plants, Front. Plant Sci., 6, 1-13.

Zheng, J., Ji, F., He, D., Niu, G., 2019, Effect of light
intensity on rooting and growth of hydroponic
strawberry runner plants in a LED plant factory,
Agronomy, 9, 875-887, doi: 10.3390/agronomy9120875.

]

O

21§ 7454

& 635

el
A

* Graduate school. Jong-Moon Park
Division of Horticultural Science, Gyeongsang National
University
jmpark444@naver.com

* Professor. Sang-Woo Lee
Division of Horticultural Science, Gyeongsang National
University
straw3259@gnu.ac.kr



	딸기 직접 삽목 육묘의 실효성과 현장 적용 가능성 분석
	Abstract
	1. 서론
	2. 재료 및 방법
	3. 결과 및 고찰
	4. 결론
	REFERENCES


