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Abstract. This study was conducted to examine the effect by different types and concentrations of auxin on the
rooting and growth of strawberry (Fragaria x ananassa Duch. cv. Maehyang) cuttings in the greenhouse. The NAD
(1-naphthylacetamide), IBA (indole-3-butyric acid), and IAA (3-indoleacetic acid) were applied with a 1 hour soaking
as 50, 100, 150, and 200 mg-L", respectively. The non-treatment was set as the control. The cuttings of strawberry
were transplanted in the strawberry seedling tray filled with coir medium on June 4, 2020. The humidification was
carried out for 2 weeks. The average relative humidity, daytime temperature, and nighttime temperature inside the
humidification tunnel was 63.4 + 15%, 29.3 + 5°C, and 16.2 + 5°C, respectively. There was no significant difference
in rooting rate on the control, IBA, and IAA treatments. However, significantly low rooting rates were observed in
NAD treatments. The survival rates were significantly higher in the control and IBA with 50 mg-L™ than in other
treatments. The number of leaves was the highest in IBA with 100 mg-L™'. The root length was the longest in the
control. More number of roots were counted in IAA with 100 and 150 mg~L']. The dry weight of root was the heaviest
in the control. The total root length, root surface, number of root tips, and number of root forks were significantly
higher in the control. As a result, control, IAA, and IBA showed similar shoot and root growth. However, NAD
showed the worst root and shoot growth. Consequently, compared with IAA and IBA, NAD was not appropriate plant
growth regulator of rooting for cutting propagated strawberries.
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Fig. 1. The changes of temperature and relative humidity in humi-
dification tunnel during 14 days after cutting.

57



T&D Co. Ltd., Matsumoto, Japan) = 0]—9-3P
g Yo 2555 S5k o, S4tt =

O] HF ARG EE=62.4 £ 15%, 7 B2 52293+ 5°C,
Ot &= 16.2 + 5°CHHFig. 1).

2. AR
A S 1400 2 A2 AR ES A ke UEE A
& T A 94, 9% 4 SPAD, A, B
174, 12 ARl Aalio] ARl 9 s 245
k. W82 ]3] 15) 2mm oAk A2t A eluhe i
o] © A 0= 155130t} SPADZES: G54 57471(SPAD-
502, Konica Minolta Inc., Tokyo, Japan) S ¢]-8-5}o] AA-4
= 7|0 = bS] ANE Al A QS Z7gsteith dHA
2 ¥ A =24 7](LI1-3000, LICOR Inc., Lincoln, NE, USA)
2 olgte] ZAshck W A4S 2457] 918 Huol
7421 A(CD-20CPX, Mitutoyo Co. Ltd., Kawasaki, Japan)
S ARgSI e, AT HEsS AAARHAEW220-3NM,
Kern&Sohn GmbH., Balingen, Germany)-2- ¢]-8-5}0] =4
Sl AESS A|2E &2 A7 (Venticell-222, MMM
Medcenter Einrichtungen GmbH., Planegg, Germany)-&- ©]
3 70°Cofl A 72412 A% AR & S8 419 F
o 5ol T A RO AEg el e R okl
517] Sfall, A= %21 °‘71H°ﬂ 2} A2 AR O S-S B]
3F o, AR O] XS A5}, WinRhizo Pro 2007a
e 24 A2 E|(Regent Instruments Inc., Sainte-Foy, QC,
Canada)2 o]-83}0] Z]2|d & #g] Zlo], Ma] Tz ot

=T e
J= gl mg] By 2 =A5lel)

2

UBE A 4K S 0 WAt
o] U 1270419] AHRE H31eke] 2ARICE BAR
A2 SAS ZZI(SAS 9.4, SAS Institute Inc., Cary, NC,
USA)E o]g81o] BAHEHANOVA)S A9, Bt
7+ |3l Tukey U782 ©1-8-5H0] 5% ol A 2t
A 7+ -9)/d& H5sI3ick e = SigmaPlot 2= 1)
(SigmaPlot 12.5, Systat Software Inc., San Jose, CA, USA)
= ol-gsto] etk

2k

—
|I:|

nE

Fig. 2= 415 5 1447 5419] 57 B A2 o mE At
0] MRS A4 A0l HFSHBA LIAA /e
A= B 100%2 t'e UrEHH O}, NAD #2]of
A B2 Aol vl e g UER /1o, A2 s
7} =olAL=E vk g0] 1:1.:?_'_ tholz]|= A3k WYt 1%
O] Al A 22 =8| 9] 2HE- F-9fof| Bl ] o2 FAbE]
of 7} 941 HAH o2 483G uf ejh e
AL 2R 2 A8-2- A= 75k ] ItH Gardner 5, 2020).
£-5] NAA(1-naphthaleneacetic acid) 2} 7o L3z &3 112]
= nlelo 2 3% NADLE 18] 22| 2jo]of oJ5) A Zqt
of| A &] 28 =2 o] ol X tl(Flasinski 2} Hac-Wydro, 2014).
oleigt Lpreral 1a) ufeke] g4 41 Ao ofat M) ut
2 Aok AgF Ty|Re] wh AFoAE By v glrk
(Kim -5 2020). whahA], 2 @42 A} 2] 0 & A Euto] A 2]
218 %5¢/0] Wol 2| = NAD7} 35 H2| o] wfet-841
R ol7} watstol 1R ] mo) wto] oflE A
O = gk

Rooting rate (%)

Control 50 100 150 200
|—— NAD (mgLY) —

|—— IBA (mgLt) —]

1

g

200 S50 100 150 200
— IAA mgL1) —1

Fig. 2. The rooting rate of cutting propagated ‘Machyang’ strawberry as affected by various types and concentrations of auxin at 14 days after
treatments. Vertical bars indicate standard errors of the means (n =24). Tukey’s multiple range test at p < 0.05.
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Fig. 3. The survival rate of cutting propagated ‘Maehyang’ strawberry as affected by various types and concentrations of auxin at 21 days after
treatments. Vertical bars indicate standard errors of the means (n =24). Tukey’s multiple range test at p < 0.05.
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Fig. 4. The growth of cutting propagated ‘Maehyang’ strawberry as affected by various types and concentrations of auxin at 14 days after treatments.
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Table 1. Growth characteristics of cutting propagated ‘Maehyang’ strawberry as affected by various types and concentrations of auxin at 14 days after
treatments (n = 12).

Treated auxin® Concentration Petiole length Leaf length Leaf width No. of primary Crown diameter

(A (mg'L") (B) (cm) (cm) (cm) No. of leaves roots (mm) SPAD
Control 112 57 46 33 ac 23 ce 638 372
50 12.8 62 46 26 ¢ 324 ac 6.1 37.9

NAD 100 137 6.1 47 28 ac 230 be 73 39.0
150 115 56 44 3.1 be 115 ac 64 367

200 135 63 47 26 ¢ 13.9 de 6.7 364

50 129 6.1 50 32 ac 218 ce 7.0 349

BA 100 12.8 57 44 35a 341 ac 6.7 3.4
150 118 64 49 28 ac 408 ab 6.5 387

200 143 6.8 53 28 be 31.2 ad 6.0 372

50 12.4 62 46 3.1 ac 230 be 55 39.1

A 100 133 59 46 2.8 be 46 a 56 375
150 119 54 44 29 ac 461 a 6.1 416

200 135 63 5.1 33 ab 341 ac 63 367

A NS NS NS x wx NS NS

F-test B NS NS NS NS * NS NS
A<B NS NS NS wx ok NS NS

“NAD, 1-naphthylacetamide; IBA, indole-3-butyric acid; and IAA, 3-indoleacetic acid.
*Mean separation within columns by Tukey’s multiple range test at p < 0.05.
NS+ 6k

Nonsignificant or significant at p < 0.05, 0.001.

Table 2. The fresh and dry weights, and leaf area of cutting propagated ‘Machyang’ strawberry as affected by various types and concentrations of
auxin at 14 days after treatments (n = 12).

Treated auxin” Concentration Fresh weight (g/plant) Dry weight (g/plant) Leaf area
A) (mgL") B) Shoot Root Shoot Root (cm/plant)
Control 3.68 1.02 0.90 0.17 @ 109.87
50 3.46 0.99 0.89 0.11 b 112.69
100 4.25 1.07 1.01 0.12 ab 116.91
NAD
150 3.38 0.96 0.76 0.10 b 79.21
200 6.37 1.10 0.80 011 Db 94.74
50 3.97 0.97 0.88 0.13 ab 126.91
BA 100 3.80 1.02 0.94 0.15 ab 120.11
150 3.92 0.96 0.86 0.13 ab 108.44
200 4.31 1.12 1.01 0.14 ab 119.64
50 341 0.94 0.84 0.14 ab 107.31
IAA 100 342 0.86 0.80 0.13 ab 113.94
150 3.59 1.05 0.85 0.15 ab 109.33
200 4.03 1.12 0.88 0.16 ab 118.42
A NS NS NS Hokok NS
F-test B NS NS NS NS NS
AxB NS NS NS NS NS

“NAD, 1-naphthylacetamide; IBA, indole-3-butyric acid; and IAA, 3-indoleacetic acid.
*Mean separation within columns by Tukey’s multiple range test at p < 0.05.
NS}A**

Nonsignificant or significant at p < 0.001.
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Fig. 5. Root images of cutting propagated ‘Maehyang’ strawberry as affected by various types and concentrations of auxin at 21 days after treatments.
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