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Abstract. This study was aimed to evaluate the effect of application method and concentration of gibberellin Aj
(GA;) on the growth, runner production, and seedling quality of strawberry plants (Fragaria x ananassa Duch. cv.
Maehyang) during nursery period. The mother plants of strawberry were transplanted in pot (64 x 27 x 18 cm) filled
with commercial growing medium on March 20, 2018. GA; concentration was applied as 0, 50, 100 or 200 mg-L™!
with spray or drench to 45 mL per plant at 4 weeks after transplanting, respectively. Nutrient solution was supplied
with the EC 1.5 dS'm™ after the transplanting and supplied 350 mL per pot twice a day (15 min per one time) after
rooting. The growth characteristics of mother plants of strawberry were measured at 7 weeks after treatment, and
growth characteristics of daughter plants of strawberry were measured at 10 weeks after treatment. Runner length
and diameter of mother plant was the longest or thickest in the spray with 200 mg-L"! than the other treatments,
respectively. Soil-plant analysis development (SPAD) value of mother plant was the lowest in spray with 200 mg-L"".
However, leaf length, leaf width, and crown diameter showed no significant differences in all treatment among appli-
cation method and concentration of GAjz. As the concentration of GA; increased, physiological disorder like stretchi-
ness of crown occurred more. The physiological disorder was the most occurred in spray treatment with 200 mg-L™!, but
drench treatment occurred less than spray treatment. The number of runners and daughter plants increased with increas-
ing concentration of GA; regardless of application methods. In the growth characteristics of the daughter plants, leaf
length and leaf width of first daughter plant, plant height, crown diameter, leaf area and SPAD value of second daughter
plant, and plant height of third daughter plant were the significantly greatest in drench with 100 mg-L™! treatment. This
results indicate that growth and runner production of mother plants and growth of daughter plants of strawberry were
the best achieved by drench application in the 100 mg'L"!' GAs;.
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Table 1. Growth of mother plant of ‘Maehyang’ strawberry as affected by application method and concentration at 7th weeks after gibber-

ellin treatments in the greenhouse.

Application Concentration }f l.a nt Leaf L? af Crown No. of Runner Runner
method (mg'L") eight length width diameter runners length diameter SPAD
(cm) (em) (cm) (mm) (cm) (mm)
Control 0 23.7¢ 173 ¢ 123D 183 a 5.5ab 912¢ 2.8 be 398 a
50 26.7b 19.1 abc 13.1 ab 18.6 a 62a 115.6 ab 31a 395a
Spray 100 26.8 b 18.5 be 13.8a 17.2 ab 5.8 ab 117.6 ab 3.0 ab 38.0a
200 29.1a 21.0a 141a 18.6 a 5.8 ab 1238 a 31a 35.7b
50 258b 18.9 ab 132b 173 a 4.8 ab 96.5 be 3.0 ab 404 a
Drench 100 263 Db 18.8 ab 13.2 ab 17.2 ab 5.6 ab 101.8 be 2.9 abc 40.0 a
200 273 b 20.7 a 141a 17.1 ab 50b 105.1 be 2.9 abc 38.1a
F_testy B &k ksksk NS * NS NS * ksksk
AxB * NS * NS NS NS NS NS
ZMea}l*EelEration within columns by Duncan’s multiple range test at P < 0.05.
NS " Nonsignificant or significant at P < 0.05, 0.01, 0.001, respectively.
MM -AESE, M273 M4 20184 409



- ofslel - B8y

50 mgL!
10 - B8 100 mg L'
200 mg'L!

N

\

No. of runners
(=)

-

N

- Drench—|

Control

Application method

e

=

77 50 mgL!

B 100 mg' L
# 200 mg'L™!
- 15r
=
=
2 T
[
]
=
en 10
=
<
=
S
13
Z st

/il AN
Control Drench—|

Application method

Fig. 1. The number of runners and daughter plants of ‘Maehyang’ strawberry as affected by application method and concentration of gib-
berellin at 10 weeks after gibberellin treatments in the greenhouse. Vertical bars indicate standard errors of the means (n = 6).
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Fig. 2. The number of crown physiological disorders of ‘Mae-
hyang’ strawberry as affected by application method and con-
centration of gibberellin in the greenhouse. Vertical bars
indicate standard errors of the means (n = 3).
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Table 2. Growth of first daughter plant of ‘Maehyang’ strawberry as affect by application method and concentration at 10 weeks after
gibberellin treatments in the greenhouse.

Application  Concentration lf l.a nt Leaf L.e af Leaf Crown Fr.esh D.ry
method (mgL) eight length width zzlrea diameter weight weight SPAD
(cm) (cm) (cm) (cm*/plant) (mm) (g/plant) (g/plant)
Control 0 19.2 a* 9.2 ab 6.5 ab 3476a 9.6a 153a 32a 435a
50 16.8b 82¢ 5.9 be 272.1 be 8.1cd 10.5cd 23 bc 432a
Spray 100 16.6 b 8.4 be 62b 270.4 be 8.5 be 10.5cd 23 bc 429a
200 13.8 ¢ 72d 55¢ 2224 ¢ 7.5d 8.8d 2.1c 440a
50 194 a 8.6 bc 62b 299.0 ab 82cd 11.8¢ 2.6 abc 44.6 a
Drench 100 19.1a 94 a 69a 341.6a 9.1 ab 14.3 ab 32a 442 a
200 173 b 8.6 bc 6.1b 310.5 ab 8.4 bed 12.4 be 2.9 ab 44.0a
F-test’ B ok ok * NS ok NS NS NS
AxB NS NS NS NS NS NS NS NS

“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
YNS: " "*Nonsignificant or significant at P < 0.05, 0.01, 0.001, respectively.

Table 3. Growth of second daughter plant of ‘Maehyang’ strawberry as affect by application method and concentration at 10 weeks after
gibberellin treatments in the greenhouse.

Application  Concentration lf l.an L Leaf L.e af Leaf Crown Frc?sh D.ry
method (mgL) eight length width azlrea diameter weight weight SPAD
(cm) (cm) (cm) (cm*/plant) (mm) (g/plant) (g/plant)
Control 0 14.6 be* 78 a 58a 206.1 a 75a 832a 1.83a 45.2 ab
50 135¢ 7.2 ab 52b 167.7b 7.1a 5.88b 1.25¢ 44.6 ab
Spray 100 15.2 abe 6.8b 53 ab 166.3 b 7.0a 6.37b 1.36¢ 425¢
200 10.7d 56¢ 44c 873 ¢ 53b 3.6lc 0.79d 444D
50 16.1 ab 6.8 ab 5.5ab 173.7 ab 69a 6.56 b 140 c 44.8 ab
Drench 100 170a 7.1 ab 5.7 ab 207.7 a 7.6a 832a 1.77 ab 46.5a
200 15.3 abe 7.0 ab 5.4 ab 161.5b 7.1a 6.77b 1.50 be 43.7 be
F_testy B sksksk NS * sksksk k% sksksk sksksk NS

“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
YNS: ™" "*Nonsignificant or significant at P < 0.05, 0.01, 0.001, respectively.

A 1Y GA; A et mobdas BEe A AR ARE A2] wkdl oig M 99 2
Zheo] 71gHos HojAle S HtkFig 2). 9 AR AvEr:

HAEE iAEERY O ge Fehkee] 719o] T GA; #2] & 10540 &7] 259} 22j5%] o2 3
=Hl, ol Lee(2003)2] A7ollM AWy} ols Fs  WA|(Table 2), F WA|(Table 3), Al WA (Table 4) A5
S Frote] we B9 & jlem 2 7 9 EaES AT 4, 3 WA AR 24
= vRPHRAE gudxeds AgzdAs waEA F5 0 SomgL'e] WiAEFS AeA 7P =skem 94,
stod ¥ B2 F%E W] wielst ddEnh £ 4 45 100mg L) w3 AR, A, ==t
T GA; AEE T8 B A4S dUel edRe] & A4, AT 2 ST dETeN fHeE =
Al Bos Qsglont Fekro] 18] WSt AUTKTable 2). F WA AH= 239 U]
AL Y Tk V1FE WA 2R A% 3 100mgL'e] iR Aol 7 1AL SPAD g
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Table 4. Growth of third daughter plant of ‘Maehyang’ strawberry as affect by application method and concentration at 10 weeks after

gibberellin treatments in the greenhouse.

Application Concentration }:) l.a nt Leaf L.e af Leaf Crown Fr?Sh D.ry
method (mgL) eight length width azrea diameter weight weight SPAD
(cm) (cm) (cm) (cm/plant) (mm) (g/plant) (g/plant)
Control 0 10.1 ab* 52a 39a 683 a 59a 7.54 a 0.64a 45.0 ab
50 11.5a 4.8 ab 37a 54.7a 490 236D 0.48 abc 45.6 ab
Spray 100 9.6 ab 4.4 be 3.5ab 44.2 ab 4.5 ab 1.97b 0.47 be 43.6 ab
200 75b 40c¢c 31b 275D 38¢ 1.14 ¢ 032¢ 44.8 ab
50 112a 4.7 abc 37a S5l.6a 4.8b 232D 0.58 ab 45.0 ab
Drench 100 11.6 a 4.9 ab 38a 66.4 a 490 2.65b 0.55 ab 4340
200 10.2 ab 4.9 ab 39a 452 ab 50b 2.14b 0.48 abc 464 a
A * NS * NS * * * NS
F-test’ B * NS NS * NS * * *
AxB NS NS NS NS NS NS NS NS

“Mean separation within columns by Duncan’s multiple range test at P < 0.05.

YNS, "Nonsignificant or significant at P < 0.05, respectively.

o] 7P ESkt(Table 3). &, 4%, AT 2 AEF
< diz7eA 7R =4 S99 Al HA AEE =
&2 100mg L] wiRATgE AollA 7R Eskout
ym A s 54 giz7rt Xl vis) fojFes
A UETHTable 4). A2el 2lo] BEAELE HijA|
e} e T AFeAY Ase] ¥ FL& o=
A=A 712 AFelA] AWPYL T2 IS
AT BATe 348 dAlkItE Bavt /e
(Fu$} Harberd, 2003; Pamfil®} Bellini, 2011), ¥ <A
M= Ee] Ay A2 s AT AR
o] FRIZa1, 27 SAA Ao FEel o
e SRS AR g tlRTY] AEASo] A
fHoz o v FEgh B Al wigk =]
o] AU} A = 200mgL'e] FHEAES 2)2olA
7P B2ol AAEJAT, = = GAlAM T
o] 7|@o] WASIYL, HAade lo] FAZQ Ayt
et 27] Apjels SEe 2y s dY 9
AH T T8N, Fehkeo] FHal 2] Zn AlY
o] 773t BAEE 7pAopt gt} ol Ak Ao
10mm ol He $HHE F2 $ 45T ddel e
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Bolths BEarb lom™(Savini®t  Neri, 2004
Yoshida®} Morimoto, 2010), B7] 5o Ik Z7|7}
F5 W] &2 9 2EA ASo] 95319, ks
wEtE ATA(Kang 5, 20117} e v =8ks
2747 e HAago] @rAple] T8t JES gt
ool A= Fdehd, GAY Ay Fxol
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w2 g7 g BRFASS GA; GUARE 200mg L
ol 7Pg mapEollon, duel AlHe| = AW
W P #2 sEAA o] AT 2eu
F2 FEY GAsS Ast APTollx Fekee] 7134
o7 ZA AEpdth AR BEAES GAY 5Tt B
SE, QuAER wixEToA S5tk S
o7 B A7 AAZNE w3 @7 B3] ASH
dY 2 ARt 59 BAFS 18 W, GAE
100mg L= wj A& k= 2] 7P A3ek A= Wy
olg} ghetE).

X o
= i

2 d7e §87] B¢ @7 vl (Fragaria  x
ananassa Duch. cv. Maehyang)e] A5 2 Hy A4k
B Qlo] 2™ (GAy)el Aeiat s=ol
st 295 ks flE FEIT §7] B = 2018
d 39 2090 APA SRR FXE XE
(64x27x18cm)el] A28 84 & 47 GAY
FEE 0, 50, 100, 200mg L2 21EAT 45mL¥ bzt
gusrel wiAETE XAt FA £ ujgde)
ECE 1.5dS'm™2 3w3otRal ] &3 5 1Y 23] £
E T 350mL(13]F 1585 33tk A & 7570l
gr)e] B S §A4S SAI, AHE] T 1074
o @7] AHe] ASEALS ST B Hy 4
ol9} 73S 200mg L' PrgEoAN ©E Al
visl) Zi2b 7P da AT B3] SPADRER
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200mgL '] JRAE AFoA FojFoR JPY Wt
ok ey 9, 9%, e AAEe GAY A
I FEol tig e AT 1Y folHd Aol B
o]x] %At GAS =7t TS BY|Y] Ak
o] 71¥F g o= ezt ekt 200mg L
o] FUAE AEeA fejHor B2 APdsivt v
ERgtom wjR|@Foe Ak v AAl veRst
ok Yol AR = Aol FasAl GAY &
T7b oS E ST AR A SA0lA, A
HA 2pRe g Q4F, 7 HA AR 27, Ak
27, dWAT SPAD Ft, Al WAl AES ZAo]
100mg L o] ¥iAAFAA o) A 7P 9534
ok Ao wr] B3 Sy ©y AL B AR
o] MFE GA; 100mgL'e] wix|#=E AH2jollA 71
BHAR Ao R Yehgt

Z7} FA0) : A F, ABE, GVAE, Fragaria x
ananassa, GA3
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