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(Schisandra chinensis (Turcz.) Baill.]
(Schisandraceae)°l] 43H= WEA
Alotol] zPAY ST} (Saunders, 2000; Nina et al, 2011; Kim

ABSTRACT

Background: While Schisandra chinensis (Turcz.) Baill. holds significant medicinal and eco-
nomic value, its propagation through cuttings is challenging because of difficulty in identifying
optimal rooting conditions.

Methods and Results: Uncultivated sandy loam was used as rooting medium, and double-layer
shade nets and an inner plastic enclosure created controlled shading environments for cuttings. A
preliminary study monitored weekly growth, revealing a rooting time exceeding eight weeks,
which underlies Schisandra's propagation difficulty. Shoot and root traits were investigated at three
and four months to identify optimal shading and cutting treatments. The most effective setup
required application of both outer and inner shade layers, providing 85% and 75% shading, respec-
tively, for 8 weeks (inner) and 12 weeks (outer). This regimen significantly enhanced growth.
Greenwood cuttings performed better than semi-hardwood cuttings, and apical pinching two
weeks before harvesting promoted bud formation, further improving shoot and root development.
Conclusions: Optimized shading and cutting treatments improved Schisandra chinensis rooting and
growth, enabling standardized propagation and supporting broader distribution.
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QO A=

2 NSk, E, S, B, 4], G s S5e)
o] o S
PA—

H Z45S d|asal ST (Lee, 1995; Park et al.,
FEELS {8199l fructose, glucose THaFo] &
ZEuE S Ev (Hyun ef dl,
2002). FEgh, 2u|Rte] 9 7T B Blad sighEQl
schizandrin C, gomisin A%} 722 TheFgh AJFo] shelo] 9l
3L, FE f712bE citric acid 7} ee et al, 2016).
Schizandrin C= <SA X9 A% oAE &3 2§ &4 %
3t 2F7F e (Kim et al, 2018), gomisin A= =3}
A ZA =3} A 285 Adslshs a3 Bard b Q)
o} (Kim et al, 2018).

Sz fElvete] Ao EAER AulEal 9o, 7
5 274, A5 A, A9 AZS FAe=E 2022d 7E
1,908 ha oA 6,371 = AAEATH (MAFRA, 2021). A4HE
LuAE SRR AnlEhs A JAIN FE ARAA 2
HASEA] e QWRRR; FEHE AREAY AAE A'eR
ARl ceuR o7 Jhgste] AH|ST} (Yoon et al, 2022).

QuRF Al A HellM S-FEE AT Q77 Foblel wet
HAEEEsd7lsdolx s AE tiv] Fyo] AL o]
31%7F =3 7RI Akl AEde] e Aes
2002350l £7dste] FF 5= SISl (RDA, 2008), 73735
EE7lsddM e tEg gtenp o =A% AY=E 7t
ZF 201990l SAdste] F5 9T (Kim er al, 2023).
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E7FseAY kol 244 7t oAl
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Fig. 1. Measuring Osmetic coefficient of rooting media for plant cutting (Moon et al., 2007). The osmetic coefficient is diffuse time
of bottom water to packed media in soil sampling core which diameter and height are 5.0 mm and 5.4 mm, respectively.
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= 7] wfiZel] B714de] FOH H4o] gl it
o™ F7140] Rkt (Hur ef al, 1989).
2 v&2 A= e =
vl 63 - 78%%Y
AT SR
78%S AFHEAS 3.1 - 132 min/5.4 cm & LX|8h (Moon er
al, 2007, Fig. 1).

B Aol AMgE v E AFRFEE Moon 5 (2007)9]
Holl w} Fig. 13 2o] AFAITE 45t 2 ol
70% HEdS F8sIT AEAS 7] o8l 74 2.5¢em
A EA xS o] 8sled 4ol 3.6m, & 09m, =°] 18cm

4

2 FolES ALsGon F 2 A BAE Y
THe TR e FUE VR AFES AT,

B A emat ge] AskEr] Alatshke 69 el
[ARZAL 2SR sk ARt Ak Al Aol
10cm - 15cm o ol A& U o), mitle 270 o
T2 v ofiES CEjd AR of 45° s B AET]
Adsiginh. A das Al 2S04 Lutone (04%
1-naphthylacetamide; ISK Bioscience Co., Tokyo, Japan)2.=
Po) AP F AR shzsk A2 2t g on A0 A5

Atk
AR .
A AR ) B §409 SRS WA 95

0

Moon & (2008)°] WHS &8st HIE EdH 2% si7Hd

[¢]

HadS A5 vd BHE2 57 0.03 mme] F% PE.
(polyethylene) E5-5 AX3IL, 25 sl7H EHE2 US54

912 A A0 212k 5%, 85%3] A= STt (Fig. 2.
A7ER 2V $l8ke] At

___________ T Tl Outer-shading net
0.4m I - Shading ratio: 85%,

Fig. 2. Schematic diagram of the cutting bed and shading facility.

Table 1. Quantity of light by shading condition of cutting nursery.

M| - &l - 0[0] - SIEEL - 51T - BYS - HTEY

Frejudk ol gioer g ZAA ALt 242 2
Fe= 7 7P 71 Heje] Zole} Hele] £2 ijlon, W
TEE T AT T I A EEE st A2
2AgE BEE 50C A2 397 Axsle] stk A
tHAAE (relative growth rate, RGRyS U4 7|7k B9t 2
EA7F Aikshe e At SRS ovlsi, A S
A 5 st Aol Z8E} (Lee ef al, 2004; Shipley,

2006; Rees et al, 2010; Seo et al, 2018). ¥ AFo|M=
N EE Z4Y a5 WRS ol4sle] A8kt RGR
S T 22 o2 ALKIATE (RDA, 2012b).
RGR = 1/w-dw/dt = (Log.W,— Log.W,) / (,—t;)
~dw/dt T A A8 F T SR
w o AE AR Aw T " AE
W, ¢ A7l ] AEe] AR
SWis 4 A71OAS] AEe] AT

SuA AT A AP APPES I N AR
W& AL Lol ok A7)E

F 27N 10774 2% o=
EE, JUNIES 29

- s

2. 82 3 2% Sk Edol ABE
oA A1 A 2% VN Bl A AEe TR

7] 913l ¢1& *ge] ARFES 85%= e S
Fge] AFEES 95%, 85%, 5%, 55%= THEAl H2EHi,
M= ZXRgE©] 85%%1 2R 15 sl7H HE=E o5 A
skt A1g A F=A (LI-205A; LI-COR Biosciences,
Lincoln, Nebraska, USA)Z XF3EIEY F3S ZARE A=
Table 13} Zth.

AERS] U T A ASS Q8 A 50 A & A
A HdH WS A3 AASIAL, 80 A Foll= ¢S A}
BS AASATE A A7 ek SlEiA S A}
B717e 12 7, 15 T2 AAstaL Zhzke] Al7lel| WS 2R
e 6 F, 85, 10 F, 12 F2 UFo] BF 8 S
g & Az, 2, AT AR

A& A71E s

AERel 2 2l

Shading rate of inner shading net of dual tunnel(%)

Single tunnel with

Shading condition 95 o5 = = 859% shading net Non-shading
Quantity of light (umol-m~2+s7") 31.8 39.3 42.9 83.2 218.5 1,971.2
Total shading rate (%) 98.4 98.0 97.8 95.8 88.9 0
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*‘R‘j«l Aol Hale] HIA= ¢ ff}— TE5k7] flsl Al
T A AR AFH g B2 A FE A T A
= IHUP A, A4l B1A] ek BaollA AFH S Aol A
EH ASS Akt HlaLsked
4. SAK]

B Ao =4 dlo]ElE SAS Enterprise Guide 7.1 (SAS
Institute Inc., 2009, Cary, NC, USA) AXEo]Z EAF| ]
o BEE AlETE dY 3 9E0R wiX|Eial vk 3 40
T A 2Ajste] AL JfAIFE YR AL it A3

e Ha + IFAA} (means + SD)E UERITH Ao &
o) 5% g4 DMRT (Duncan’s Multiple Range

Test) =& rtest 74782 F3ll A3 (p < 0.05).

21 3 oFE

h =)

(s ] AN = o
1. M2 20 T4 8 48 ag

75%,

= 85%S1 Ao Agks A

A% 2% 7k B ) AEAel enR ASE B ¥
Al ARRY AF 58S AR dde v 72
o} (Fig. 3 and Table 2).

Az AR 25 Aol 0.3 cnZE ASo] AIRE ] HA} F
7¥ste] 10 zbell 8.2 cm & AsIGATh A 6 Fxlol] o

ezt WAstr] AlRrete] 23 WEE&o] Zh2t 2.0 cm,
57.1%5 WERNRLAL, 8FAkl= 5.7cm, 78.6%, 10F3tel=
6.7 cm, 100%S VFERISITE 71252 85akel] 50.1 mg o] AL
10721l 61.8 mge & 7ttt 1S5S Ball =AM 4
S (RGRYS 453} 7h4] ko] HA] kol 221714
o] E7Fsley ol AAE B gl 0.801% ©]
AlZ1el BE)7F FA A sk, 107AlE 0.0172 9H
AT AR AYTS Qdé}‘ﬁdﬂr

AdubA o 2 ElRMEL] A X7] def] 2 FoA 5 F A
7F Ae9d I AT (Jeong e al, 2007; Sevik and
Guney, 2013; Hummel et al, 2017, Punja and Holmes, 2020;
Holmes et al, 2021; Poudel and Witcher, 2022), 27|z}2] 7
$- B} el sl ol A7ke] As] deEle 54 IR
SISt o] whtol] 8 oA 9 7} A e xpbe] A3
o} FAFSIH (Moon er al, 2007; Moon et al, 2024), 5 2zt
5o BERehE FEd0] Atk U Ade o5 M-S

WA WEE 8 991 F IR, olF ds] A% AY =
23t A% A2l e

2 FHskss Hlo] Fasltha s,

Fig. 3. Rooting characteristics of S. chinensis seedlings by weeks after cutting. (A) 4 weeks, (B) 6 weeks, (C) 8 weeks, and (D)

10 weeks. The white bar indicates 10 cm.

Table 2. Growth characteristics of Schisandra chinensis seedlings over weeks after cuttings.

Week Shoot Length (cm) Root Length (cm)  Dry Root Weight (mg) RGRV Rooting (%)
2 0.3+0.2¢ 0 0 - 0
4 0.5+0.3¢ 0 0 0 0
6 1.3+0.5° 21+1.1° 2.1x0.9° 0 57.1
8 1.3+0.3° 5.7+1.8% 50.1+16.1° 0.801 78.6
10 8.2+2.5% 6.7+2.0° 62+21.7° 0.017 100.0

Values are means = SD (n = 16).
(DMRT) at a 5% significance level (p < 0.05).
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YRGR; relative growth rate for 2 weeks. "Mean values were distinguished by Duncan’s Multiple Range Test
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85% TAxFY o A2, AXxS, dA25e] 47
6.0 cm, 467 mg, 73.1 mg &2 ABF7Fo| 7P AUk

2 50] AFEHA Al 28R 92 WAE 98 TS
Fostsldd vd B AA T WHoE AR WHd
Jart AANE AE 717 F o= QlE =7t 343
53t} (Hartmann er al, 1997). B3O = <13 A=Ay
35S WHE] S8 AT AlEellA = Bl B 99
AFE 50% B E 2% d7H AS AXEte] BEE

S =2 AH7Y T (Moon et al, 2007).
QuA} A AR E xREe] ARdEC] AR A
| & FFS PIRIvhs 2E BAFANL, o, T 2R3
2FE] 7V 85%, 75% A o2 AYzZbET)

QuRF AR Al A 915, WS AR vEA 3
AEES A 574 Table 491 2t}

9|2, U= 2g717ko] ztzt 12 F, 8 A AolM 224,
=%, AFol 27k 10.0 cm, 9.1 cm, 315 mg &2 AYGFo]
fFed oz 7Pg Btttk whHel €3 WS 2:g7|7be] zhzt
12 F, 6 %1 ZA 224, 24, A5l 22 2.0 cm,
4.6 cm, 100 mg O 2 AJ&Fo] FojH oz 7P Au)

AR A T YU Vs el Fag a91o® 2
=9} Foll Y ok B A4S 2] Wiy aeE
o] 7% AAge ApgE] wet WEEe] okt Bt
3L (Kang er al, 2019; Song et al, 2022), =9} Il
7171z FRpge] o8l frElshtal 4 Ark(Kim and
Kim, 2015). Z2&Ju} 214 7]7bel] gt A= mEsith A&
o] AHE Al AREAYe] Fedt g WRIE Q8 AT 2
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Table 4. Growth characteristics of S. chinensis seedlings by
different shading period.

Shading period (week)  New shoot Root length  Dry root
Outer Inner length (cm) (cm) weight (mg)
6 2.0+0.2° 4.6=x1.1° 100+36°

8 10.0+1.0° 9.1+2.0° 315+93°
12 bc bed ab
10 43%1.7" 57144 235+106

12 32404 45+1.1% 143+35°

6 4.0%0.5" 8.4+1.5% 324+93?
. 8 6.7+0.8% 6.7£2.6 204+122%
10 3.8+1.3 7.6+£1.7° 338+108

12 2.1x0.5 3.5+0.87 103x51°

Values are means = SD (n = 30). ‘Mean values were separated using
the Duncan’s Multiple Range Test (DMRT) at the 5% probability level
(p < 0.05).

Fol T + YA, B2 A FIYS Ashate] 4
2y A% ¥AL 2 £ AT (Kitas er al, 1999;
Owen and Lopez et al., 2018).

web AgErd o) o@ AEe] AEEa Al AEn
AE 282 98 A AT 2Hol TasH, & Y
Az ovA} ABAINE 9%, YR AR71e 247t 12 F,
8 7% sh= Zlo] 7 AR Zlow Az

e

ad Fo] FA ] ¥e] ¥AL Wellgth (Dirr and Heuser,
1987; Hartmann et al., 1997). T3+ A& uje} AEA] =
A7p o] zH = ¢ UARE WA B s3] ATE EE
o] Z == AE% St} (Evans and Blazich, 1999).

AR ARE & o vl AR A Age A7
A Zlor Azhdr

Table 3. Growth characteristics of S. chinensis seedlings by different shading rate of outer shading-net on the cutting nursery.

Shading rate of net (%) New shoot length Dry shoot weight Root length Dry root weight
Outer Inner (cm) (mg) (cm) (mg)
85 95 11.7+7.4> 617177 13.8+3.7° 141.7+75.7%
85 85 215+7.7% 934+198" 14.0+4.5 184.0+47.2°
85 75 24.3+9.6% 1,133+243° 15.1%3.6 231.2+80.8°
85 55 11.8+7.2° 700+228° 13.4+4.6° 131.2+47.6°
85(Single shading) 6.0+4.9° 467+143¢ 10.7+4.7° 73.1+35.99

Values are means = SD (n = 30). Mean values were separated using the Duncan’s Multiple Range Test (DMRT) at the 5% probability level (p < 0.05).
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Table 5. Growth Characteristics of S. chinensis seedling Based on Cutting Maturity.

Growth characteristics of seedling Softwood Cutting Semi-Hardwood Cutting "p-value
Shoot Length (cm) 3.6 2.1 *
Root Length (cm) 7.0 5.8 *

“Indicate significant at p < 0.05, obtained from Student's t-tests comparing the maturity of cutting slip by green and semi-hardened slips.

Fig. 4. Formation of axillary bud on S. chinensis vine which
tip was pinched 2 weeks ago to eliminate apical
dominance. A pinched part is in black cicle. Black arrow
indicate axillary bud.

A AH 27 A AR ARE ox Wa A S s
Z2le A3} Fig. 43} 7ol 24 79 ofgHnir]ol] ofoprt ¢
AUt o]AX AFHS AR SBS AERE ASE2AF ZE
1= Table 63} 7th

A E Gaolx AAFH T Aol FAe] "aolA AT A
o] AHEE 2 Zb7t 140 om, 134 cn 2 §-2]FQ] #}o]
7F Aot Az ALFol 42 169 om, 173 mge 2 A
Al EHA e "ol AFHF A AFEES 129 cm, 135
mg ol H|al] ASFo] fFo]H o= Wkt

AES Ao R AeAdS A AP ool WAz Al
o] FX1xo] 2zx7F LAYgTt (Dirr and Heuser, 1987). H
ol &= BN (Miscanthus sacchariflorus L)X %= %

Table 6. Growth characteristics of S. chinensis seedlings from
cuttings taken from pinched or non-pinched vines.

Characteristics of S. Derive of cutting slips .
chinensis seedling  Pinched vine Non-pinched vine p-value
Shoot Length (cm) 16.9 12.9 *

Root Length (cm) 14.1 13.4 NS
Dry Root Weight (mg) 173 135 *

"p-value indicate not significant (ns) and significant at 5%, respectively,
from Student's t-tests comparing the seedlings by cutting slips derived
from pinched or non-pinched vines (p < 0.05).

A AAR HofelA] N2E WYAZI O ZH] AME W2
&5 o=z =2l vk Stk (Moon et al, 2011).

B ApeME Aio] Ao 2lxAge Ads STl 34
Aol JEFE X AL FRIson, ol Wedt AE &
e ol A AF A AR B A 28 el
838 9SStk Ae AlAeL

ool A3 FFEIH, Qurks W) oF 8 F o} &
250] B & fin] w2 $57) mEthe 548 018
oh i 717 Bt AAEE 2d 213 3 ARlE flE 9
= 2R 85%, 1S A3 715%2] 25 sV Hde A
skal, 95 Ag2 oF 12 5, WS AR oF 8 F Xk
Aol gaFo|t). Tk AE SXE AMSkL, A 2 5
A g AEe Hilste] dof wA &S Flske Zo]
A& S g Felmlek F3e v

ol Axhk= emrle] xFslE SA8 8ol sk <
T 713 2 RIZkeA 9] FF s} B Fofje) 7o Ao
2 7I0Enh. o, A4la 2g 27 HAsle W] =1
T2 & 259 A 7edx A8 7F54S BHofFH, o]
£ HiRo R FUt AFE Bal did 2HEe HelE gdlska
A4 Ui W] VR A § g FeE J|giEh

ZAe =

Ho riz
p

ATe F2IEH A7 ARIEHINE: PI01732204)9]

%
Ao eJaf olFolxl Az ole] =G,

=
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