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Abstract. This study was conducted to examine the effect by application method and concentration of the indole-
3-butyric acid (IBA), which is auxin-based plant growth regulator, on the growth and runner plants production of
strawberry in the greenhouse. The seedlings of strawberry were transplanted in the pot (150 x 135 x 90 mm) filled with
coir medium on April 12,2019. The IBA was applied with a foliar spray or drench as 50, 100, 150, and 200 mg-L'1 (50
mL per plant), respectively. The treatment was started on April 29, 2019. The foliar spray and drench treatment of IBA
were repeated at 2-week intervals for 9 weeks from the start date of treatment. At 9 weeks after treatment, the petiole
length of mother plants was the shortest in the control. The number of runner plants showed a tendency to decreased in
the foliar spray. The number of lateral buds showed a tendency to decreased in the IBA treatment, and the least in the
foliar with 100 mg-L™. There was not significantly difference in the fresh and dry weights of the first and second runner
plants. However, in the third runner plants, the fresh and dry weights were the greatest in the drench with 100 mg-L™.
Therefore, when considering the growth of third runner plants and lateral bud suppression, the drench with the 100
mg-L" could be better application method and concentration of IBA treatment for growth of the third runner plants and
runner plants production of strawberry, and the results can be used as a basic research of plant growth regulator
application to save the labor force and enhance the seedling quality in strawberry seedling stage.
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UK Cline, 1991). A4 A=A 2 Indole-3-acetic acid
(IAA), Indole-3-butyric acid (IBA), 1-Naphthaleneacetic
acid (NAA), 2,4-Dichlorophenoxyacetic acid (2,4-D) 50|
AREE]L Qlom, 1 FIBAETAARL G| Eaf 22 B8
a1 elo] ofgt Halrh Hlo] 2t e 9l FeIAE
g0 2 7S W9|oh= A5 o] It Epstein 2t Ludwig-
Miiller, 1993). &3F, 7| U] vljoF &7 | Hof IBAS A2 A$-

4 271 9 AP S 27 w3 So] Wite u} gloit
(Zheng, 2004; Barceld, 2019), 241 37 oA IBA =] 2]of uh
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Stol, Zob S AAekar B B AR O S FX] Ak
ShQlstarat 2= Qi
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2 A= A A9 SehaE AofA e,
2019 49 120]| A|D ©7] ‘vl &F (Fragaria * ananassa
Duch. cv. Maehyang)-& 3] {(Cocopeat Co. Ltd., Dummal-
asuriya, Srilanka) 7} %1% 2|7 150mm, +¢] 135mm, W7
90mm ¢l H(GS 150, Goldstar Chemicals Co. Ltd., Chungju,
Korea)ol| 4415101 20199 7 1 4714] 281 U7+ Auiahad
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4 NOs 13.0, NH,' 1.0, H,PO4 4.0, K' 6.0, Ca*" 8.0,
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Fig. 1. The growth of ‘Maehyang’ strawberry mother plants as affected by application method and concentration at 9 weeks after IBA treatment.

Table 1. The growth characteristics of ‘Maehyang’ strawberry mother plants as affected by application method and concentration at 9 weeks after IBA

treatment.
Application Conc. Petiole Leaf L.eaf No. of ?rown Leaf area Shoot fresh weight Shoot dry weight
method (A) (mgL") (B) length (cm) ‘S"EN W e diameter  SPAD ot (elplant) (g/plant)
(m)  (cm) (mm)
Control 0 162 ¢ 140a 80l ab 70b 17.64 ab 46.58 ab 93933 a 5323 a 1350 b
50 174 bc 147 a 913a 75ab 1588 bc 47.05 ab 1,124.49 a 61.57 a 15.90 ab
Foliar 100 17.6 abc 142 a 832 ab 73 ab 1498 ¢ 4853 a 1,080.99 a 62.19 a 15.55 ab
spray 150 19.6 a 140a 813 ab 7.7ab 1540 c 46.57 ab 1,000.27 a 58.67 a 14.80 ab
200 193ab 148 a 832ab 80ab 1536c¢c 4457b 1,146.52 a 66.33 a 16.03 ab
50 186 ab 13.7a 773 ab 80ab 1798 a 4846 a 1,19948 a 67.58 a 18.86 a
Drench 100 17.7 abc 132 a 733 b 75ab 1578 bc 4806 a 1,002.84 a 56.69 a 15.62 ab
150 173 bc 141 a 820ab 85a 1531 c¢ 4898 a 1,131.82a 62.76 a 1647 ab
200 187ab 144 a 842ab 75ab 1558 bc 47.65a 1,045.19 a 55.85 a 14.63 ab
A * NS NS NS * * NS NS NS
F-test” B * NS NS NS * NS NS NS NS
A xB NS 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.

ool A4 o2 FufjEo] FebEs ASAIZ| AL Al &
-8 ZZA)7It(Nishizawa 2} Hori, 1988; Sabatini %, 1999).
wehA, 4lo] A o2 22 Wigo] Zhilgh Akrof F5
Slo] m0] 450 §0171] o]/} = A0 = Betelck
w7] 070] S WEIBA Helol 4 it .9/
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2k Aazof Foe ATAIA 2219 7ot Bl IES ZisH

RaEasa=ada

Protected Horticulture and Plant Factory, Vol. 29, No. 1, 2020



IBA A2} simofl whg 7] ‘wjgp o] Sof Ay Ao} Au g

4= UtK(Krouk 5, 2010). E3E AL FE8171 7 s &
2oz, Fof o3t Eell= FA4l Ferh Aolxl 222 A%
o] x4 FtKYokawa?} Baluska, 2015). whebal, Hi#]
U= 2|2 IBAZ] HljA]of] 2050 Rtz #|2]of vs)
Hof| kg == A7t A7 vl GHAsE Zeof Bs]
ZAlo] EefEA] AL AlEA| Wiofl 285, Hef w2

7do] Folxl A o2 ke SPAD 712 1BA Q] A2] 5=
of] w2 F-2]AQl Afol7F FAAR T, v A= A 2ol 4] AH
Az A o] vlaf =2 gho] STk ol o At
IBAS] 55 Ei U3 IBA 0] Z71of T glo] Al%e]
SPAD gt §-0 2] 2ol } QITh= ofe] A5} A8
tH(Tetsumura 5, 2017; Kim 5, 2018).

Table 2. The growth characteristics of ‘Maehyang’ strawberry first runner plants as affected by application method and concentration at 9 weeks after
IBA treatment.

ot (0 gLy ®) e e T o P ot
Control 0 15.20 a* 8.70 a 5.61 a 48 a 10.18 ab 4471 a 302.72 a
50 15.50 a 932 a 577 a 48 a 10.38 ab 4743 a 33515 a
Foliar 100 1572 a 947 a 6.05 a 48 a 10.08 ab 4726 a 358.03 a
spray 150 1530 a 920 a 6.57 a 48 a 10.28 ab 46.06 a 293.26 a
200 1743 a 9.77 a 6.03 a 48 a 10.54 ab 46.26 a 350.77 a
50 15.36 a 891 a 570 a 50 a 11.76 a 46.63 a 35122 a
Drench 100 16.70 a 935 a 590 a 47 a 970 b 4430 a 32783 a
150 16.68 a 9.50 a 6.02 a 50 a 990 b 4535 a 336.82 a
200 15.58 a 875 a 540 a 48 a 983 b 46.25 a 34232 a
A NS NS NS NS NS NS NS
F-test” B NS NS NS NS NS NS NS
A xB NS NS NS NS NS NS NS

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

Table 3. The growth characteristics of ‘Maehyang’ strawberry second runner plants as affected by application method and concentration at 9 weeks
after IBA treatment.

ot (0L ® e e N o o ™
Control 0 10.28 b* 7.02 b 4.90 ab 40 a 8.96 a 3730 a 166.72 a
50 10.58 ab 6.90 b 452 b 40 a 8.21 abc 4175 a 174.13 a
Foliar 100 10.78 ab 7.50 ab 5.17 ab 42 a 7.59 be 4312 a 195.68 a
spray 150 10.28 b 697 b 5.03 ab 40 a 7.59 be 4145 a 160.12 a
200 12.13 ab 7.17 ab 483 ab 40 a 8.27 ab 4328 a 18543 a
50 11.80 ab 7.30 ab 490 ab 40 a 7.51 be 4320 a 193.30 a
Drench 100 12.07 ab 7.40 ab 5.10 ab 38 a 8.03 abc 4190 a 162.60 a
150 12.77 a 787 a 523 a 40 a 8.09 abc 41.77 a 196.55 a
200 11.40 ab 7.03 b 478 ab 42 a 712 ¢ 3882 a 18332 a
A * NS NS NS wk NS NS
F-test’ B NS NS NS NS * NS NS
A xB 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, respectively.
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Fig. 2. The growth of ‘Machyang’ strawberry runners and runner plants as affected by application method and concentration at 9 weeks after IBA

treatment.
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IBA Z|2]o]| wh2 27| 1o} AFH o] A5 Fig. 29} Fig. 3
of e it AU = AHARE 100mg L oA 71wk
AL, AL O} = v 2k} vl RS A 2] of| A = A el
SALE A Al 2 W 7] o] o, A
S AR AA = A o] vl 9 Fel wEA g Y
285kt WA SE SAA ARERAA = AE AU
A5 9 S AR ol we, AlEe] 7] g B
291 J&S 712 4= JtH(Lee, 2003; Hac-wydro 2} Flasinski,
2015). @b, JHAER IBAV} A% A& A 7]
o] Aslj o] wha}, AMukA o g2 2FH o] 47} A A et A
o7 B3tk & Y dol= 2o v sl off, AHd
I 2]2] 1002+200mg- L of| 4] 713 Ak, jeh e SA2
S0 A £4 2o o3t A e & It Depuydt 2}
Hardtke, 2011). 3} ‘ufjgf ©@7]Q] ] Zdo|=1BA =
7} 57 Ftel whE 74 o] ARHAI S Kol A] 23tTh Kender 5
(1971)3} Singh 5(1960) ]| wh=H B7]= 5ol wheh A%
2797 Helol] Jgt clokeh wkg-S Uehiicka sjsick. we}
A, T Zolol IBA7} GRS 7|3 ]= Aol gt Al F-21Ql -5
T Aol gt Ao & Akt o] = o2t
oM 7 whekom, AHArE 212] 100mg L' Y wfj 71 2]
Atk AL oko] A £ A17] 4L, Zobe] S oA
shi, o5 Hole-Ad dolekal gHeK(Cline, 1991). whehA],
IBA A 2]+t 4] Lpehd S0t ZHa=IBA o] o3t oA

o] ke bk AU 45 24 4 2o}l BA A

2] e W ol whE o] Sk Ueh A S A
gholgh 4= =1, Murti®} Yeoung (2013)-2 ‘Camarosa’ 2}
‘Redpearl” &350 B7]of| Z}7] th2 5= ] IBAE A 25}
P o, AP oA Aol 7E iAlsh= A EReIstle
], ol= & 1H A 2] 4] Wate] thgt wizhd o] Ao wiiZel A
S = Husieich b, ‘ujgk 7)== 1BA A sieof wt
2 A8 wisto] Agfdo] 42 FF O R ATt ofof ot
Ae|A A7F 7 o' o]fAokdt A o7 Kt
SALE AlE0) A3 Fof| ol A= 7] 41 Y
SAto]| {od e Ross 5, 2002; Depuydt2} Hardtke, 2011).
Sk S48 Al e] 7| Eh A W e sk B
.0 2(Benkova 5, 2003), 7|7 84 1 Hiero] gkt of2)
AER A5 BEo] g, o), 2 5] 54 o
BFAFA|ZIT Mattson 5, 2003). 12} 2.2 R AR S-S IBA
O] A 9l steof w0142l 2to] 7} gl YITK Table 2).
22} H.o] P72 thaeol| BIsl IBA A 2ftoflA] A Liet
o], IRAHL thxTol A 7 F# K Table 3). B7]
o] Y= F3kbEo] A== 2olH(Kim -5, 2011), 53
H FoHNES 220 W Bl {A1E fl8l Axn| =], 7L 4]
ol whet A7 7| 3e] o] AJshE 4 ltk(Park 5, 2002).
22} oA th 2= IBA 7} A 2]l Hof| nls Gr87o] 4%
o] A& Wit ohe}, 23} Kol AU 2 AZAE 33} Ko &
o] IBA A{2]7} &l Hof|A] tzo] nlsf 5 &Usieles 1L
H5F5lS uf, IBA #2]7} & Hof| v]af tf 2ol A vl 5

;

i3
o Ml
o I
1
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Table 4. The growth characteristics of ‘Maehyang’ strawberry third runner plants as affected by application method and concentration at 9 weeks after

IBA treatment.
ot (0 gL ® oS e P ot
Control 0 452 & 4.81 be 3.38 de 25b 6.35 ab 36.12 b 49.14 ¢
50 5.28 cd 4.66 ¢ 332 e 25D 561 b 37.03 b 5517 be
Foliar 100 7.02 ab 4.93 be 3.76 b-d 30 a 6.00 ab 3590 b 71.76 a-c
spray 150 6.80 a-c 5.30 be 3.63 b-e 30 a 7.11 a 41.00 a 72.14 a-c
200 818 a 5.57 ab 4.07 b 30 a 7.03 a 36.50 b 75.77 ab
50 7.75 ab 547 be 3.90 be 30a 6.22 ab 3598 b 64.07 a-c
Drench 100 830 a 623 a 447 a 30 a 6.73 ab 3683 b 80.66 a
150 6.42 be 4.95 be 352 ce 25b 6.08 ab 37.68 ab 60.86 a-c
200 6.52 be 5.10 be 3.75 b-e 30a 6.14 ab 3447 b 60.70 a-c
A ok * * NS NS NS NS
F-test” B ok NS * * NS * *
AxB NS ok * NS ok NS NS
“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
INS,* ** *¥%. Nonsignificant or significant at P < 0.05, 0.01, 0.001, respectively.
A0 AEZH, H29¢ HM15 2020 85
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Table 5. The fresh and dry weights of ‘Maehyang’ strawberry runner plants as affected by application method and concentration at 9 weeks after IBA

treatment.

L Fresh weight (g/plant) Dry weight (g/plant)
Application Conc. - - - -
method (A) (mgL") (B) First Second Third First Second Third

runner plant runner plant runner plant runner plant runner plant runner plant
Control 0 1345 & 6.73 a 2.19d 3.68 a 191 a 0.58 b
50 15.11 a 6.99 a 2.30 cd 3.90 a 1.75 a 0.58 b
Foliar 100 16.02 a 8.04 a 3.04 abe 431 a 222 a 0.77 ab
Spray 150 1426 a 6.53 a 2.86 a-d 394 a 1.83 a 0.77 ab
200 16.04 a 744 a 329 ab 422 a 1.99 a 0.84 a
50 1737 a 8.05 a 3.06 abc 462 a 219 a 0.78 ab
Drench 100 1473 a 720 a 341 a 3.86 a 1.88 a 0.84 a
150 1523 a 7.60 a 2.54 bd 398 a 1.96 a 0.60 b
200 1420 a 7.05 a 238 cd 3.66 a 1.83 a 0.56 b
A NS NS * NS NS NS
F-test’ B NS NS * NS NS NS
A xB NS NS * NS * ok

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

NS, * **: Nonsignificant or significant at P < 0.05, 0.01, respectively.

ShibE o] Fo] Ho] Fjd o2 EAH o] FUS A= o
cHElth 33} Ho| Q82w x| ¥ 100mg L A 2] ol A g
L A%, A, A A0 =2 H S B tH(Table 4).
Al A1 E0) M BES F281H, o] & Bl 7]He] A%
=S F-5= 3K Schenck -5, 2010). whebA] T z—tof H]
S IBA A g]tol| A T2 9, o 50 A2 <410 gt
of oJgt zl o2 wehelch 13} 5ol 22} Ho| A1 U AES
2 A 7ke] fo 41 zfol7t il o, 32) Hel gA|E
| 2] 5= 100mg L' A 2lof| A 71 AR, AEF2 di=
ol vlal x| 100mg L A 2)et HArE 200mg- L
A 2ol Al F-2]F 0 & FAGITK Table 5). A1} © = IBA A
=32 5o A, 9, 9, s guA, AAls 2 A
B% 50 A8 SR Ao g HrtEct o]t A=
2] @7]o] vjal IBAE A efgh B7] o] ApHo A A/
AY5-0] 521 % $lth=Murti?} Yeoung (2013) 9] i+ Axte}
FrAFSITE L AL A0 v ThA|of| whe) Al 9 2]
of| 25 Bl =) 7] w0l (Vanneste 2} Friml, 2009), At %] 0.
2 7|3e) Eah 9 i A7t 27) A1 3RF ROl A 1RF
o} 22} wofl visl IBA A2 2 5o uhE 22| 1ol &
2to]7}F b= A 0 & T Kim 5(2010)-2 A AY4L 7]
7ro] Ao A5 Bt Ut Ho| At F7kste] A4bdol |
o) 2)7] wZef Ay W O] LS A7 = AL HY
#LIE A8 Aol 9lo] Fastrtal ¥ uatgict wket

o

w2 o
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A IBA 2] A 2{ {7} -5t o) whiE 32} H.O| AP Q-2 A
O] YA Shiof| Ef-E & 4 S A1 08 wetETh whetA,
Sob Y] A9 33} 1] AE-2 e 5glS ], WA
20 2 IBA 100mg L& vieF ©7]of Hzjshe Zlo] 214
A0 Holu|, T7]o] | Al F a3t 2hdeF At 1O

= Ll
0% A UA Aol B 4 G A0 T,

>

¥ 9

H A= A O (Fragaria x ananassa Duch. cv. Maeh-
yang) 2] A5k i AARS: Q13ESATA Al AR,
IBA 2] A2 9l Fieof k2 aiE dopir] fa 3
=tk D7) H=20199 49 1290 Lojof uiA] 7} F-X1H
SH(150%135x90mm) ]| A4l g3t IBAE= 0, 50, 100,
150,200mg L' 5= 2 77 Ak 9l wj x| g5 2] 2| 2 2]
EAF S0mLA A 2|513let IBA A 2]=20191 4429 Y0
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