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Effects of Vine Induction Method on the Growth and Fruit Yield in Korean Schisandra
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ABSTRACT

Background: This study was aimed to determine the optimal vine induction method for growing of Korean schisandra (Schisandra
chinensis), by comparing plant growth and fruit yields between plants grown with either fence-type (U-type) or A-type induction.
Methods and Results: Plants were transplanted on August 17, 2014, and the plant height, stem node number and weight were mea-
sured every two weeks, six times from June 17, 2016. The plant height, stem node number, and leaf length and width were higher
with the A-type than with the U-type induction, by approximately 37.0%, 49.1%, 27.6%, and 12.7%, respectively. Although there
was no significant difference between the photosynthesis rates of plants grown with the two vine induction method, the leaf area and
leaf number per plant were higher in the plants grown with the A-type than the U-type, by approximately 23.7% and 46.0%, respec-
tively. The number of green-color pixels, in a defined area of digital camera images of creeper leaves from the inducted vines, was
significantly higher in the plants grown with the A-type than the U-type. The number of fruit clusters per plant was approximately 26
and 36, under the U-type and A-type, respectively. A two fold higher total fruit weight per plant was observed in the plants grown
under the A-type (250 g/plant) than the U-type (120 g/plant).

Conclusions: The A-type vine induction method is optimal for cultivation of Korean schisandra.
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schizandrin, lignan gomisin A-Q, citral, dibenzocyclooctadiene

QUR} (Schisandra chinensisy= QPIAF} (Schisandraceae)  (Rye and Lee, 2012)°]2 I 852 HIFHS /A7 &

of &3k U AMsE UH-E (Jang ef al, 1996) AlAIZ WS A TIE Zgo] Jde Aoz LA ATt (An et dl.,

o= 2% 49%0] ow diFE Zyolrote}l dujolr]ole] 2006; Baek et al., 2000). &3t o= R0l 84.2%,

EE3 (Kim et al., 2008). Ut Schisandra 4 9T 10.9%, AH 0.9%, THHE 1.1%, malic acid 1.4%,

o] okg-o 7 o|lREE QR (Schisandra chinensis)t AF= citric acid 3.5%, anthocyanin 168.0mg, 7]4F 5.1%,
of Bxapy S wAA = S QuR} (Schisandra nigra) — succinic acid 02%% ZAE o] Ut} (Kang ef al., 1992).

2|3 Kadsura <] ‘FH-AH Aol LXdte AEA B H emRte] a7t F7Hgl wat 201490 4,925 5
B9l FQu|A} (Kadsura japonicays X33+ 2% 3%0] A4 717} 2,389 ha WA |A 9,628 =L Akt Zoz A
3L AT (Kim, 1996). ATH QuAtE WIEIZE AER|tie} 2 Q1A (RDA,

LnAks e I, R, 7168 EES Sekal A 20142 et AMste WaA AEE dE7|dA] dAsks
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(Kim et al., 2009). EA| A== FRlWolE A4 Wy
Ql SEFE (fence-type)ol T8 ©FaL oL} SERRIE <o
T3, 3hv2%, 99, Y3, Vi, M3, AlEld, AY 5 o
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1. MuljakA
E A3 20143 8¢ 17€HH 2016 8¥ 1647FA] 24
Mol Ax Y Al 1 dsk]o] Y8 lAE 4F
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AL AFETA (9,749 nh)elA] S EHATH Ao Sy
201495 2016d7H4] AAIEe] HILEE 35-37CHSS
I HALEE 93 16.0CHA A3} 19.6CFFEo R 712
ATh A2 A AFE] BEY AEE AFSH AAlEEA7
SAlE ] B4 319aL L Adke ot 2tk B pHeF
ECE= zHzt 573 02dS/m 92 715 2 12gkg, 2
Qlake 65 mgkg, X¥A Yl K, Ca, Mg 27} 04, 3.8,
1.0 emol/kg =] S1T} (Table 1).

2. FHufarA

AFA G EFEAN Ao ut EAFSE JIEAS
(NAMHAE Chemical Co., Yeosu, Korea) 800kg S = 20
Eof| BalA1A A HF3 T AR 10 ¥ F
EH] (FFs7h 150 £, waE 2 giAlx) 45 &, 8
2 (NAMHAE Chemical Co., Yeosu, Korea) 1.0 &, EM
(effective microorganism, NAMHAE Chemical Co., Yeosu,
Korea) 1.0 €3} & 2.0 £l 4o 30 d7F s4AK §4E
AAFSE AHEIH
A2 2014 89 170 QM BE 286 F5 ZEN
& A (1,950 ni)ol]l 25cm ZHH 0w AABIRL 10,450 F
=AY A (7,799 ni)ell 30cm 7HE o= AAlskTt A2
T Fdrolle Hre fRIAHE 3 FU3L 2 FAHH =
717} 2378t met QlflHe® Qo {1S w3 FAR
)

NS ARGl 2 3} WERE FAZE A A% 2-

HrE 108 WA wiF 2-3 3] (3] 20 Eyll 2AH A
A4 ralo g2 XA HgdTE 31378 AE
3}9] (Human controls Co., Ltd., Chungju, Korea) 2.5kg <
B 20 ol gAate] 2015d 6974 2 3] AL, UEFE
ZIA| (CMC Korea, Daejeon, Korea) 5kg2 & 10 =9l 3|
Aste] 797 1 3] AAISISlAL Adabrlel] MRS flste
ofr|:=3 K (Sedeung Seafood Co., Ltd., Yangyang, Korea)
40 £ & Aol gt 20159 8Y 15URE 99 WA
A3

FA B5d HAE FERS 40 L & E 1.2 £ 43}
o 1149 2097 Y712 Axsqinh. EA BEe] BA
E IERS (AHR) 12 L & & 2 B A3l 2015

Table 1. Physicochemical characteristics of soil before transplanting of Schisandra chinensis in 17 August in 2014.

Organic Available Exchangeable cation (cmol/kg)
. pH EC
Characteristics (1:5) (1:5) matter phosphorus
' (g/ks) (mg/ke) K Ca Mg
Soil 5.7 0.2 12 65 0.4 3.8 1.0
Optimal 6.0 - 6.5 0.0-2.0 20 - 30 200 - 600 04-0.7 3.0-6.0 1.0-2.0

Each value is the mean of 2 replications.
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659 A, 673 <, 701 4, 715 & 4 3o A FPEZH7]
6400, Li-COR Co., Lincoln, NE, USA)Z
1,200 pmol-m™?-s™" 3F3Md-F- &3} CO,, 400 ppm 7oA 4
o888 [water use efficiency, WUE=pumol CO, / mmol
H,O=net photosynthesis rate (P,) / transpiration rate (E)],
7]:‘1}4‘:‘: (stomata conductivity, Cond), AU o] kslekis

Z}\}_E’.

(model

X (intercellular carbon dioxide concentration, Ci),
(transpiration rate, Trmmol), §3 th719] 57142} (leaf to
air vapor pressure deficit, VpdL)YE S 3151

Freldgoll wet FEAel el e C’b] HAH]
+ Adobe Photoshop ZZ 17 (Adobe Photoshop® CC,
Adobe System, Sam Jose, CA, USA)S o]&3te] U3 i
2 W) Qo] M Az =AY (Choi ef dl,
2016). 2|2} FFolA FUSE AloA] Aol ANE BFS
tAg 72 #2 $, Photoshop ZZ2 23 WollA] AR
ojn|A] Eele7]E st %l?f} FHE st 2 A9
B WellA A /‘}‘9—0@4 =AY t”-AE A
St de] oo

SEERE
= A (lz/\n 01)

)

I 2 9o A, Q*“
WA drt deg
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4. SHEAM

EA R4 L SAS package (Statistical Analysis System,
version 9.3, SAS Institute Inc., Cary, NC, USA) X271
S o]g3sle] EAHEA (analysis of variance, ANOVA)S 3}
Atk A2 e+ 7+ ¥]2= Duncan’s Multiple Range Test
(DMRD)E 5% f-2lg=<eollA AA s
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=i &

2}
Qu|R} (Schisandra chlnenszs)— oA SERE T AY
o7 Auigt & 2 dxlell F Y= Aol Wlae] & A3
SERFES 341 cm, AFLS 500 cm 2 SENE]E AwET A
oA euRte] Wa Aol7t Bt 37%, A 48%, Ha

32% 71 202 LJERIT} (Table 2).

2 Aidre F W dolst Az (AAA]) dolg T
sto] SGsHAl = FUAITE kA st E AE e} FARSHA
SEE AujoA o Sl BT} W= Zolrp Ze Ao
2 YeRth Kim 5 (2012)0] w2 A onﬂo] A B
F B g3 gz SEREES vlasiis W 2 dxpelA
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Table 2. Growth characteristics of Schisandra chinensis grown
either under the fence-type (U-type) or A type (A-type)
vine induction method.

Vine  Total vine Node Leaf Leaf

U;iélzitgrrwg induction  length  number  length width
type (cm) (ea) (cm) (cm)

659" day U 163 31,5 1022 6.40
(7 June) A 276* 62.0%% 12.34* 730
673" day U 192 450 1154  6.84
(27 June) A 302* 68.5*  10.78  8.24*
690" day U 226 532 1276  6.90
(8 July) A 340* 79.0%  15.20%  8.14*
701" day U 258 602 1030  5.80
(19 July) A 377* 88.2*  11.80  8.02*
715" day U 295 682 1194  7.08
(2 August) A 439*  100.0*  14.32*  7.90*
729" day U 341 735  12.82 7.95
(16 August A 504*  107.0%  14.72*%  8.40%

Measurements were conducted at 659", 673", 701" and 715" day
after transplanting in 17 August, 2014. Each value is the mean of 5
replications. *Asterisks indicate significant differences (t-test, *p <
0.05). **Asterisks indicate significant differences (t-test, **p < 0.001).

R o) E3 AL Ee AxolE 2 ARl e oFA]
oA 86.0 cm, H&oA 70.0 cm, SEF2]F A 70.2 cm 7}A]
et ZERIEAA 7P ZA YElsT
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At 8Y F<eol SERIFS o 7, ARS 107709 Rzt
FA=o] oF 31% 202 BT 1%%%—& Aol 12.7%
o WA FHAFTE ATl 27.6% H A 1= (Table 2). o]
Hot A3E2 G AT wek sl & JgS
Zo 2 Helth KOFPI (2014)9 olshd el d-e
© FrAAS Fout vt Al ofeflol] f1A]E
=43 B717F BEFeitial siglth 53], enAle &
E2 ol 77sh w2 Yehll= &%Oli (RDA 2014)
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Table 3. Photosynthetic characteristics of leaves of Schisandra chinensis grown by fence-type (U)
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AL} (Table 3), H-o]l AFA e Fo] 23.7% H
A3 FE7E 46.0% B947] wlEel (Table 4) B +0WUH
o] Aol A YIS F AR AT

2 Ao e AR JFE st SR FAAIRE
oE A7 UEE WeS B 2 dAF AR 9= of
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3ol 7P A2 A & F AT (Kim er al,, 2012).
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Table 4. The total leaf number and leaf area of Schisandra
chinensis grown either under the fence-type (U) or A
type (A) vine induction method.

Vine induction Total leaf Total leaf Green color
e number area ixel number
typ (ea/plant) (cui/plant) P
U 232 5,707 54,301
A 339* 7,479% 103,306**

Measurements were conducted at 729" day after transplant in 17
August, 2014. Each value is the mean of 4 replications. *Asterisks
indicate significant differences (t-test, *p < 0.05). **Asterisks indicate
significant differences (t-test, **p < 0.001).

or A-type (A) vine induction type.

Vine Stomatal Internal Transpiration Leaf to air vapor
. . Water use Photosynthesis .
induction officien (umol CO,'m257) conductance CO, rate pressure deﬂClt
type Y 2 (mol'H,O'-m™2-s™")  (umol-CO,'mol™air)  (molH,O-m%s™) (mol-H,O'm=2-s7)
U 0.97 9.25 0.15 223 3.03 2.15
A 1.19 10.73 0.11 181 1.74% 1.51%*

Measurements were conducted at 659", 673", 701" and 715" day after transplanting in 17 August, 2014. Each value is the mean of 4

replications. *Asterisks indicate significant differences (t-test, *p < 0.05).
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Table 5. Fruit characteristics of Schisandra chinensis grown by
fence-type (U) or A-type (A) vine induction method.

Cluster Fruit Fruit fresh
Node number number weight
(ea/node) (ea/node) (g/fruit)
Vine induction U A U A U A
type
1% 30  3.0°0 47 427 2750 264
2nd 45 40 22 38 917 22.4%
31 30 5.0 21 71%  9.02  42.4%
4t 15  50¢t 9 59% 551 32.0%
5th 30 40 33 33 2020 17.5
6 20 40 36 49 2530 288
7t 2.5 3.5 17 30 790 16.8
gt 35 3.0 21 36 9.57 20.8
gth 20  4.0% 11 40% 547 23.1*
10t 1.0 50% 2 35 1.03 17.9*
Total 26 36 218 431 120 250

Measurements were conducted at 729" day after transplant in 17
August, 2014. *YEach value is the mean of 5 replications. *Each value
is the mean of 2 replications. *Asterisks indicate significant differences
(t-test, *p < 0.05).

Table 6. Fruit yield of Schisandra chinensis grown by fence-type
(U) or A type (A) vine induction method.

Vine induction  Total fruit weights Total yields
type (g per plant) (kg)
40
. 140 (1,950 m’, 286 plants)
A 309 360

(7,799 m’, 1,164 plants)

Measurements were conducted at final harvest in 10 September, 2016.

YHo2 Aetuz Aol
A AskEANA Hhshsh

BE ol v AL &
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oA AiE QuARE 3650)E 1050 A% Be How U
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o 2 Zlo® e (Table 5). v 5= AF 34
ult]FE Fadrh Aol 6wl Bokom, 7} shiel A4E
A AAFE AFol 9 Zitk o)& skl ujg] 2 oo
g2 JY57t Aol AujE Quixlolr B Axjo|t) &
el olA AulE Qb= g 2EA A 20719 Shdel] 2
Hol 218717 A=A A= 360719 shdol] 2ol
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o] A= SERIES 55¢01 AFS 58go® F AW
ztolE gletl F A2 9 a9 2ozt 2 3 sy
T AHg zke] wjZolth. LERIFAME T3 26 Fol7t 2
F=o] 120 go] o] AAEAL ARl = T 36 Fo
7} ZE]e] 250 go] o] AJAIEITE UnbE Qu|xe]
1007 3ol 40-70 90 AS 79HsPHE (RDA, 2000) 2 2
HollA Agst A7]9] o] ke Aoz ek Unk
Aoz e Sl 3 Aol 3 oF 40-60 o7t
zhzkE]o] 300-500 go] o] AJikw=H (KOFPI, 2014),
2 Ao e A £ 2 dA FHe enRholx] A sist
of A4o] ¥ 7& 2

=

=743 Zolunz 3 x| o] AAdA
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eurpe] T Fre 4 dA0l 71 Bol 3 98679 Fo]
Ao, Axrt B TE SRS FTlsle] 8 d
2} 7ol E EEH]Eo] 10.8%9) Esltial AT (Park er
al., 1995).
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9] FYo] AL 8 570l At ArE B
A HHEA 27l =4 by BIHAT (Kim e dl,
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