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Effect of Shading Degree and Rooting Media on Growth of Cuttings in
Caragana sinica (Buc’hoz) Rehder and Sedum middendorffianum Maxim

Hyun Jin Kim and Yoon Jin Kim'
Department of Horticulture, Biotechnology and Landscape Architecture, Seoul Women’s University, Seoul 139-774, Korea.

ABSTRACT : This study was conducted to investigate the effect of shading degree and rooting media on the growth of Car-
agana sinica and Sedum middendorffianum after cutting. In C. sinica, the highest rooting rate was obtained in cuttings
planted in horticultural soil (Sunshine Mix #1) and peat moss mixture (peat moss : perlite =1 : 1, v/v) under one layer of
35% shading and in cuttings planted in kanumatsuchi soil mixture (kanumatsuchi soil : decomposition of granite =1 : 1, v/
v) under non-shading. Whereas, regardless of shading degree, most cuttings of S. middendorffianum rooted in both horticul-
tural soil and peat moss mixture. Cuttings of C. sinica showed the highest root length, 10.4 cm in kanumatsuchi soil mixture
under one layer of 35% shading but the highest fresh and dry weight of roots in kanumatsuchi soil mixture under non-shad-
ing. In S. middendorffianum, the highest root length, fresh and dry weight of root were obtained in cuttings planted in horti-
cultural soil under non-shading. With these results, we recommended that cuttings of C. sinica should be propagated in
kanumatsuchi soil mixture under non-shading and cuttings of S. middendor{fianum in horticultural soil under non-shading.

Key Words : Kanumatsuchi Soil, Peat Moss, Perlite, Propagation, Rooting Rate

M H % (Sedum middendorffianum), 718 % (S. kamtschaticum),

A7V % (S. takesimense), N7z (S. latiovalifolium), %

ITHZ (Caragana sinicaye = 9AHOE kg 77} = 71| % (S zokuriense) 5o AAYSIAL AUTh (Lee et al,
of SEulel] o A¥E =Een, 7 Ful At 2003). 7|PERFE 23 A4 "7ivi] dos} 2ol
o] NAE, EPY So] X EAEH BALRTHE wizleko g FHoIR= HAAE (chamaephytes)® EFEH, W74 2 W

A

ARSI (Jeon et al, 2012). TEHZE e FEEoX e gHdo] Zaitt. 719z Bee ek kst @4do] A |
Aol gggztgol Atk AT (Kwak and Kim, 1974). ¥} 921 (Lee er al, 2007), 24 77} &8 7|A%E A
w3t FH2 gHikslzkgo] YR caragasinin A, caraphenol B, AHo =7 o]&slr] fFM e dFA ] BFFolg, EUE
caragasinin B¢} A28 oligostilbeness E33ted 5 1071<] &o] YA S SEiMe A4 I, AE, B, A 5
4ol Y FAHHE T HRY k8 mdl tigt d+e o] 7Fsstth. A Mol A9, T2 A% 717 Bt &l
T3] o]FAAL vk (Jin er al, 2012). SHAIRE -2t AadAY SEske Hl B AlZte] 20" lon Sy

N FERel B AT URE R AR B4 B AT2 2S5 A6 29 A7E ope 2] BEEe) o,
WS A, Ee ol§ES U AEA WA AF Y Fo W AT W 7o) SFYATHA, T Py
A7} BlgE Agolh. o ZAUGS B WAPIRTE S9G AR9) /)%, e

ARzFe R Sole 422 el o1l w8l Fo] B il WRe] rieh el £ of

+Corresponding author: (Phone) +82-2-970-5620  (E-mail) yj1082@swu.ac.kr

Received 2015 May 18 / st Revised 2015 May 29 / 2nd Revised 2015 June 3 / 3rd Revised 2015 June 11/ Accepted 2015 June 11

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecom-
mons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original
work is properly cited.

271



Mentha peperita var.
HEEO|ES 7:322 EF A
Hﬂlﬁﬁ‘roli &g Aol wste] Aol
om, A&Hie] AFo] Fo3 Zlow K
AT} (Lee et al 2000). o]<} E%%O% S S AE Al R
2o & YL vA=H FE IFT sloM s 22 24
3 ZearE Z7o] o} wkz & A o|gbs ahx|vt
(Kim et al, 2015), 83 F% o) = FE 2EFX
faale] A 16}% doz T} (Song et al.,
2014b). 22} % RS SlEiME A #73
= & Maslel A2 w2
e kg2 of
§ /M EEREEE
i ofsl Yotn

3 oﬂEo]

L
[e)

F9 8

ES

7t
of

o

[e]
aker

1. }\I':’XHE!

TYE (Caragana sinica) A5+ 20143 79 16Y0l A&
oAzph et W APPAlel A AF 8T THEe SANCR
lem 2 22 £, 6-789] A& FA d9 FUE 7IFe=
HAo] MRk Hrrt HES AR ddsisitt. of7171-
SHEIAE-olA F]late] 2014 59 149l AFE A
FsAt. 7171k Are AT-2lelA 7eme] Hol& A
k5, shek- 3mir]e] 98 AAG AT
AHE A ZAr0 2 013 2BaAS W al] o8] X
Huof] ol Hjd 2R olFE o, uiE Ao ARE-S}
St ZE A= FE (Rootone, Dongbu Chemical, Seoul,
Korea)s #9A2] siFch. A3 A2 27t A& A
g 23 Fdsirh

5
L
S

:\mj_ l-N'

2. A T2 USEE
Agozistn W vjd oA st =
dal7] flste] 35% SARREERS ol &3k en, 04
(TH), 13, 24 o® "HE FHoz 453

FEE 20149 7€ SARE 7€ 2297EX
12:00, 15:00, 18:00¢1 =43t g2
Fro] oz A=t
F R 13RS AR sto]

5‘4_9.
=

=
=
=]

18Y &<t 9:00,
12:000 =43t
742} x5 i]—

A2 EolollM

v}

&, oge o
(e}

T 542
)f:] 7

20}

Al (Apologee Instruments, Inc., Logan, UT, USA)E
St 9= AT B BEE T2, 35%

272

| - &%
SARREE 14, 35% SRR 27 AglA 7z
966.1 pmol - m2 - s (A33), 4733 pmol-m2 s (AFe] oF
49%), 186.6 pmol- m=-s™ (7332 oF 19%)2 ZAEATE of
IR ATl B B RAR, 35% S

2,41

14, 35% S28=4= 24 ﬂﬂoﬂ}ﬂ Z¥7} 1047.8 pmol - m
(A3, 4509 pmol-m2-s (AZe] °F 43%), 182.6 pmol -
.57 (] oF 17%)E AL AT

AESEE YoHEJE (Sunshine Mix #1, Sun Gro,
VERXE SUESY (PERSL HYo|E =6
4, v/v) (Kim and Kim, 2011), S4E SJPEY (HAE : v}
ALE =1:1, VW) A3 AE-SER AMEE JER A=
BM 4 Euro (Burger Peat Moss, Saint-Modeste, Quebec,
Canada)E AH&stlom, Heto|EE wHARI 23 (GFC,
Hongseong, Korea)s ARSI ZAES} nRAIEE &Y
og3le] FAshA Eelel ALgIIT. AAE A7 k2

A FEE 2-390] 134 FES A5k

s

2

Suwon, Korea),

1%i %‘9&5}. 24
9 7401 @o}OiQEL Aot Aol A
80ColH 59 &<t Ax7] (HB- 503SF Hanbaek

Smentlﬁc Co., Bucheon, Korea)ollAXl 7% A7l & 1 FAE
Z73te] &SI
4. SN2

2R3 Aot AESE wEt 7F AP § FHE e 8
A 3 g o MASKCm, o7 1RE e )

A NHE O 2w X|ste] AAsATE

Ag o] AIAEL SAS version 9.2 (SAS Institute Inc.,
Cary, NC, USA)E ©]&3}5] ANOVA (analysis of variance)
2 Duncan’s Multiple Range Test (DMRT)E =33 3}31.2.H
5% Frelaseols] 2t Meizhe] frelds Aseiint. 2 zs

ow ™«
SigmaPlot version 10.0 (SPSS Inc., Chicago, IL, USA)<
ol-g-a3itt.

a (3

i 3 o3

FE= (Caragana sinica) A2 75,
HES ER2 FHEPIME 35% S

M, F2E EHEPINE T4 Aokl 4 B
A% etk (Fig. 1). e} ol7171R%e] A5 Aol
Esl MERS FREYIA 2o A9 BF ool



100

80

Rooting (%)

20

Fig. 1.

100

80

Rooting (%)

40 A

20 A

=zt 07 7]

60

40 A

PP

Rooting media

I Non-shading
[ One layer of 35% shading
I Two layers of 35% shading

Rooting percentage of C. sinica cuttings as
influenced by shading degree and rooting
media at 10 weeks after cutting. Different
letters are significantly different (p <0.05) using
DMRT. HS; I§orticu|tural substrate (Sunshine Mix
#1), PP; peat moss : perlite = 6 : 4 (v/v), KD;
kanumatsuchi soil : decomposition of granite =
1:1 (v/v). Bars represent means+SD, n=3
replicates, each with 8 cuttings.
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Fig. 2. Rooting percentage of S. middendorffianum

on, HiE
Z&0] /18I0t (Fig. 2). Ex9] 249,
Lol mE FIFS Ao WA eeko, o771

cuttings as influenced by shading degree and
rooting media at 19 weeks after cutting.
Different letters are significantly different (p <
0.05) using DMRT. HS; horticultural substrate
(Sunshine Mix #1), PP; peat moss : perlite = 6 :
4 (viv), KD; kanumatsuchi soil : decomposition
of granite = 1: 1 (v/v). Bars represent means +
SD, n = 6 replicates, each with 7 cuttings.

]

N

i

1L o,

to}

=
=~

THESIME 2R B=rt A}
Elase:s

s o

\

he
b7

=
1o

273

EE

Al

o
Skt

Table 1. Effect of shading degree and rooting media on the
growth of roots in C. sinica at 10 weeks after cutting.

Shading ~ Rooting Root length Fresh weight Dry weight
degree’ media” (cm) @ @
HS 6.5abc 0.25bc 0.067abc*
Non-shading PP 8.4abc 0.35ab 0.060abc
KD 9.9ab 0.48a 0.106a
HS 5.3c 0.08d 0.018c
Onelayerof =, 7.2abc 0.16cd  0.048bc
35% shading
KD 10.4a 0.40ab 0.095ab
HS 6.0bc 0.15cd 0.029c
o layersof 5, 6.5abc 0.18cd  0.031c
35% shading
KD 9.6abc 0.27bc 0.061abc
F-value
Source Root Fresh Dry
length weight weight
Shading degree (A) - 9.50** 4.35*%
Media (B) 7.75%* 15.90%** 10.18**
AxB - - -

“Non-shading; 966.1 pmol*m2+s”, one layer of 35% shading
473.3 pmol - m? - 57, two layers of 35% shading; 186.6 pmol + m2 « ™.

YHS; horticultural  substrate  (Sunshine  Mix #1), PP; peat
moss : perlite = 6 : 4 (v/v), KD; kanumatsuchi soil : decomposition of
granite = 1: 1 (V).

*Values in a column with a different letter are significantly different
(*p < 0.05, **p < 0.01 or ***p < 0.001) using DMRT.
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Table 2. Effect of shading degree and rooting media on the
growth of roots in S. middendorffianum at 19 weeks after

- U2

Table 3. Effect of shading degree and rooting media on the
growth of shoots in C. sinica at 10 weeks after cutting.

cutting. - - - -
Shading ~ Rooting No. of new Fresh weight Dry weight
Shading ~ Rooting Root length Fresh weight Dry weight degree’ media¥ leaves @ @
degree”  media’  (m ® ® HS 2.96a 0.67b  0.264b*
HS 24.9a 3.77a 0.63a* Non-shading PP 3.08a 0.68b 0.294b
Non-shading PP 21.2ab 3.09ab 0.39b KD 2.39 0.68b 0.283b
KD 20.6b 2.45bc 0.34bc HS 2.09a 0.57b 0.215b
HS 19.6bc 2.39bc 0.27bcd One layerof 5y 4.16a 0.67b 0.260b
Onelayerof 19.5bc 2.02cd 0.23cd 35%shading ) 2
35% shading . . . .88a 1.03a 0.442a
KD 15.8dc 1.21de 0.15d HS 2.35a 0.81ab 0.304b
oo 1S 15.0d 0.94e 0.15d Two Ia%/e(r; of  pp 4152 0.86ab  0.306b
;v;/;) gzgéslr?g PP 14.4d 1.14e 0.19d 35% shading 3.37a 0.69b  0.283b
KD 15.0d 0.92e 0.22cd
F-value
Fvalue Source No. of new Fresh Dry
Source Root Fresh Dry leaves weight weight
length weight weight Shading degree (A) - - -
Shading degree (A) 21.63** 44.45%* 40.99** Media (B) - - -
Media (B) - 7.23* 7.61* AxB - 3.75% 3.46*
AxB - - _

“Non-shading, 1047.8 pmd + m™2 +s™'; one layer of 35% shading,
450.9 pmol + m2 +s7'; two layers of 35% shading, 182.6 pmol « m=2+s™'.
YHS, horticultural  substrate  (Sunshine  Mix #1); PP peat
moss : perlite = 6 : 4 (vv); KD, kanumatsuchi soil : decomposition
of granite = 1 : 1 (V).

*Values in a column with a different letter are significantly different
(*p < 0.05 or **p < 0.01) using DMRT.
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“Non-shading; 1047.8 pmol+ m™2+s™, one layer of 35% shading;
450.9 pmol « m™ + 57!, two layers of 35% shading; 182.6 pmol » m2 s,
YHS; horticultural  substrate  (Sunshine  Mix  #1), PP; peat
moss : perlite = 6 : 4 (vv), KD; kanumatsuchi soil : decomposition
of granite = 1 : 1 (V).

*Values in a column with a different letter are significantly different
(*p < 0.05) using DMRT.
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A AEFTS 2% Jxo) AELES] S wgton,
35% SR 14 AT, SAE SFEGNAM A 4l
7t 7HE e e UERAL, 1 TR 2 35% Salxlgut

24 A, YERS SHESIN =7 Yebstth met =
HEE 35% SRR 17 AT, 52k EFESIA A

AT AP A%l I 5% Aoz BaEd. o)
Rz Aol A9, A WS AREERTE A% AL

of W Fego] o B Zoz Yeldth 77| dx A=
gAF R g AE7F 2255 Alx B0 It
(Table 4). L&} of7171:% Adee] AV AT AESF
2 FAG AT, doHE RN 27 3.80 gt 0.63 g0 =
7P A YETh ol 2Rdge] BoldeE AAlFe] A
2b F7veke EUES EAshRlE, B sakelEe] o
T Aol A=At (Jeong et al., 2013).

TEHRE AT A, TR AR, SAE SHEYIAM
A ARt ] ASo] 7P S e v, 2] S
= 35% SRR 17 AT, AR EFEYIA 7P
ek o R veRgTh AR AR Al A3k B2
TS TR ULE, 2, o, Y AT e

T O,

L

R

B



=zt 07 7]

Table 4. Effect of shading degree and rooting media on the
growth of shoots in S. middendorffianum at 19 weeks
after cutting.

Shading Rooting  Total new  Fresh weight Dry weight
degree’ media¥ shoots @ @
Non-shading ~ HS 1.70abc 3.80a 0.63a*
PP 1.16bc 2.29b 0.39b
KD 1.03c 2.04bc 0.34bc
One layer of HS 1.98a 1.79bcd 0.27bcd
35% shading PP 1.98a 1.38cd 0.23cd
KD 1.38abc 0.99d 0.15d
Two layersof ~ HS 2.06a 1.01d 0.15d
35% Shading PP 1.99a 1.06d 0.19d
KD 1.83ab 1.32cd 0.22cd
F-value
Source Total new Fresh Dry
shoots weight weight
Shading degree (A) 5.471%* 34.83%**  32,02%**
Media (B) 3.23* 7.85%* 4.99*
AxB - 4,97** 4.68**
“Non-shading; 1047.8 pmol« m™+s™, one layer of 35% shading
450.9 pmol + m2 + 57", two layers of 35% shading; 182.6 pmol « m2+s™.
YHS; horticultural ~ substrate  (Sunshine  Mix  #1), PP; peat
moss : perlite = 6 : 4 (v/v), KD; kanumatsuchi soil : decomposition of
granite = 1: 1 (V).

*Values in a column with a different letter are significantly different
(*p <0.05, **p < 0.01 or ***p < 0.001) using DMRT.
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