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This study was conducted to evaluate the influence of fertilization on characteristics of growth and
accumulation of anthocyanin in fruit of Omija (Schisandra chinensis Baillon). Nitrogen supply mainly
affected growth of fruit and the anthocyanin content in Omija respective of vegetative growth steps. The
anthocyanin content in fruit was significantly low in high N supply and non-fertilization. The conjunctive
supply of nitrogen and compost tea resulted in a higher anthocyanin content of fruit, total nitrogen content of
leaf, and nitrate in soil. This result implies that nitrogen supply to Omija plant, affects the accumulation
pattemns of anthocyanin in different ways, e.g. it delays the quantitative biosynthesis at low nitrogen supply
during fruit maturation or enhances anthocyanin degradation during the final maturation steps.
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Effect of conjunctive application on soil nitrate and anthocyanin of fruit in Schisandrae chinensis Baillon. S 0.5, S 1.0, S 1.5
and CP means recommended nitrogen fertilization rate based on soil testing and compost tea. The same letters at each
compound are not significantly different by Duncan’s Multiple Range Test at 95% probability level.
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Introduction

QU|R} (Schisandra chinenesis Baillon)+= 2 1]A1} (Schi—
zandraceae)©] &3H= ""ﬁH T Ho] ‘3%/\4 AEZA 59
Sheeol S 09 Feoll i B Ao Hag g
o) L AEURE o SE gk%ﬂ o]t} (Lee, 1989).
QU SelelE viEsel 33 S 34, A 5 of
Ao} elmAelelAfat Al glt, $eluee] oulg
e ARERof| A ZPEBHAL Sl oRES s AElol 4
SHHA e A o] SfiElo] &4, 5, o Al

o] FAAE skl Qlok. erRke AEA s s

kXHE o]_Q_ }-Oﬂ O],]— _,__]_'3_ 7—]7]— 7]}_—./\-] AL Oi ,_[___9_7].
A =oFA A AuiHEAL 2002 261 haol|4] 20126 1,978
ha® FA =7} Tk (MAFRA, 2013).

QU ALY Ewe 4ERA 0}8H s120] A
sh Wt s ol ghe mopo] Aol Ak A
o= A ek, u|R} AYA= I 500~700 mO] =4k

rd' ot oK

A Ab2 BAE W] RIS HAHEE 17,6~36,4%,
npARE ) ST} o] ) ofE sk opElere] i

ot Aol 2 Bkl 9= AoE RAEIC (Lim
et al, 2010). 20|} Aujzte] o)|3leld EAS

A3, I o] WREo] % FUAEAA e
AL ARC0] YRS OF 33% WGk = pHE

Bt 5.5, Fo|LwshgFke Hit 4,11 cmole kg = -
o HolojA A Eofde|rl Wadt Aog HusEtg]
t} (Cho, 2010).

22 el BEEE A8l B 484

ii\jo

Fa=U
E|H] 2} (Compost tea)E S8t ke]of gt #hilo] 5
St olck, ENIARE H6 224 S8 i 5714
DB Tl dlov] el o188 Foln By
28 AU 31o] ABARS SUGL FLL Eol &
s VA= Aoz Ad#A 2t} (El-Din and Hendawy,

2010; Naidu et al,, 2010; Siddiqui et al., 2011),

QUIAE AEVHE YRR AREA ZAETL 7P 2235
le] eulape] ekErlobd gegol ofa) AREC,
TP Qe Alobd AP TR, Ae] whe] 2
A W= 7o g dHA Qo™ (Hunter et al, 1995;
Carmo—Vasconcelos and Castagnoli, 2000), =2} EU]-E
of qhEAlold 2AE Ak Bl wet Wk

—L><1 ;(]

Table 1. Chemical properties of soils before experiment.

H%]o] Q)05 & (Bongue—Bartelsman and Phillips, 1995;
Hilbert et al,, 2003), 1&4 Qu|z} A4S $JalA Aas
T APIBE oS FRF Relos neE 9o,

A7) 2nlAo] et s F2 A @ s
MY (Kim et al,, 2003), HAHH (Kim et al, 2014), ¥
alle WA (Lee et al, 2009) T2 A A+tel 7+ RS
(Lee, 1995; Lee and Lee, 1991), A|Z=A)F A (Lee et al.,
2009), W Z7} (Park et al., 2004), 7FIAIE AFE (Rho
and Oh, 2002), d97}s} W 3FASL @3} (Chae et al,
2005), ¥ ET} (Doo et al, 2007)%5 Guj7} xd RS
g} ool oFeAE-S SR ZFo] HE 2
njApe] FEHEE 9l dAqte ARt Aol

2 AtolAl= FHHI BH|RF o] 2m]Ake] A&
A Tl A, FEAloRd gkl mA|= Pkl dhgt

71ZARE D7) Yste] AAEHL)
Materials and methods
AEX2] v BRI A5 ofxd A5

A7} 5.2 m, F7F 40 em7PA 02 AAEE sWA) e
Aoz AFE dFga S| adAA T otEAJobd

shekol| T3t JRS 2ASH] 913 AlEL 20124 H3lekz
AR, EHIRF AGRT AJEE 201839 oG Ed At
ZollA Aalstglon AlgH Ege] stshde Table 137}
2,

20129 FH|AIE B3 Al S8l SR dAg LR A
- wjAIBte] ZHIR 94 11 kg 102, SA4H] 32 ke
102, @32e] 9.3 kg 10a & AEFOR A8l F

M N, P, K9] 38910 thafe] 2} 8.0 WSS hAl o
AR % 15327 T JRFOR AuE sl Pa

L QAM|EE0, 3.8kg 10a ', 7.5 kg 105171 11,3 kg 102",
15.0 kg 10a™" §lARS 849 Hl Zel= A3 E 44 0
3.0 kg 102" , 6.0 kg 102" ;9.0 kg 10a" , 12.0 kg 10a 1%

64 1<, 78 14, 8¢ 19 3%] Wm0} A=3H3Ict. 2013
A EulR BFET 2 e day suhEos AR
iAIste] SR 2], AN 0,56, HFAR] 18, 7gAlH]
1,58), AAAM] 0, 58+ E] 8|2}, AAAIE] 18]+E] 8|2}, AA
AL L5+ ERIRE 5 7o R AEekadnt SHIAES
Al 715 E]H] 25 kgoll & 500 Lofl Wil 12417 59 &

Exch. cations

Year pH EC oM. Avail. P,Os NOs5’
K Ca Mg
(1:5) dS m" g kg'] mg kg'] --------------- cmolc kg'] --------------- mg kg'l
2012 7.0 0.50 29.3 563 1.37 6.9 2.90 25.3
2013 5.9 0.23 28.9 326 0.41 4.15 2.55 6.8
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uksto] S2&3k BRI} 100L 102} A7k ofuieiteln] (2
231k 2 305 ALARES 71202 69 190 A5t
et

BMUHH  EokB Ao EokslEEAE (NAAS, 2000)
of & 3t9 o™ pH ¥ EC= 34 B 10 g& SF+ 50 ml
< 7}8}aL 30 £7F Wik F pH-meter, EC-meterS 0|85}
o] ZA33lct, Ak A e E9F 20 gofl 2 M KCl
100 ml& 73kl 3087t X% § oJ7}A] (Toyo, No, 2)&
o] T}sto] oS Kjeldahl 2RO & HAsigict @ujz}
olo] A iglaFo 1 5075 A 315t

__40

oF 1 m Zolo] 13/
11 50Cof|A] 48 A7t 7
(PE 2400 series II, Perkin—Elmer, USA)

01

o g
i of
o
BN
~N

S
B
Sl
Y
i

2 B24e 6‘]—93\1:}‘ Ao SFEAJOPAL Hilbert et al.,
(2003)9] e HPsto] B8k, J—’r%‘ 5 goll 0.1%

formic acid”7} 5% 90% Acetonitrile 8N 50 ml 7|5}
I 1027t 247t o o#HA] (Toyo. No. 5)& ofi}s}aL,
THA] 6]9lS 10,000 rpmol| 4] YAlEe|akc}, ofatst 4o
= HAAE o]§dto] 520nmol|A] F FEAlOP] TS &
AolR L, EFZ2A1LS Cyanidin chloride (ChromaDex”
USA)& ARE-SHIT

)

SAEME SAAZE sAS SAZZIH (Ver, 9.13,
2006)& ARgslom, FAREA AHHA (p=0.05)0

ofgt He Bk vl At

Results and Discussion

ZHAIST UM ov
‘:'Ei ST el Hes E971, 5%5 gzl ek
% 59 37 B o] o|Fol A1 AlZL A Ftel
Hgo] Az Ag], 69 AeiE 18 F47HA B
H]ej7} o) Rof ) Tuc)y), 7Y Sl E 89 S
2l o] Z]3)E]= ;(1—/\147] 9Y 4= o] X E gujr) AEL
Aoz o] AYEL 4:57] 9 dujsst 3 o]
< 99712 A S "ok (NIHHES, 2010). 2 Aol
A BEEAE enja) sle] APEHS 2ARE ATk

Table 29} 2k}, @u|a}k 1 20 Fo]9f Bt FA= 7
shprdol ehmw 69 1Y 52,5 g, A H|H7]Ql 74 12
AL 99 5 g, ZHA7]0l 89 10Yofl= 215.6 g 12| $2817]
of SlFsh= 9Y 20U0lli= 294.0 g0 & 58| 7kA] |43
Q1 Ao RS eI, AstAE R daet 014«1
FH|AIGo] T of A} Tedo] b=t ZHRn|th7]el

U 12Y0fl= A2 (Pr)F 0,1869)9}F 214k (Pr)F 0.1098), 4
7121 99 2097 A4 (PrF 0.1209)2F Q4 (PryF
0.0095)¢] FwaI7}F wkow ZeHes o3t a7t
e} A} Qlihe] FH] AR BE RARE A,
H] Lo} S2H] A8 Afelofli= B o] A WA= FF
Aot 0] ALG o] whE B AR Apol= ¢l
o} (Fig. 1).
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Fig. 1. Time course of fruit growth in Schszandrae chinensis
Baillon as affected by nitrogen and phousphrous fertilization.

Table 2. Result of statistics for the effect of fertilization on fruit growth in Schisandrae chinensis Baillon.

. N P K

Harvesting date Mean value

F Pr>F F Pr>F F Pr>F
g 20 bunch’

11 Jun. 52.5 0.72 0.5945 0.35 0.8365 1.22 0.3567

12 Jul. 99.5 2.46 0.1869 243 0.1098 0.72 0.5948

10 Aug. 215.6 1.53 0.2593 1.63 0.2348 0.18 0.9466

20 Sep. 294.0 2.33 0.1209 5.76 0.0095 0.58 0.6812
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omAs 294 ZRKo A BABHE EAS Uehs 4)
224 okl skt B o} Hakd dejds e
5Y Al o|F 7] Ei AEe] FAE ZExo) A Aol

AE F oA 89 190714 22 Hstol 13~154
712 Azt 71A)e) S0 89 159 71A) Ak, ol
3 AAAE 6Y 150 HAL T A _Qé 19 ¥} =3
A Yol Wkl E SRt A7l S & Apell= 7t
Ao dag A S W 22k A== 7H] 9] o] wot
AB2 A e S fsiA s sk A= T
Y o7} ATkl Bl (Kim et al,, 2003)% v]Fof 7A
s1o} 52go] ool A\t 6Y 74O Fu| A -2 23t A
o) 4g EAaH= Wi Thelo] Aol Eap wornz

Boo] RS 93 AR A1 1Y AR AN
£ o] Ay o= e

FHIAIRT} OHE Ao B2
2 shele] QAo B
BEIAE Hat hEAobd Fake 69 1Y 6.7 mg kg,
79 129 6.7 mg kg |, 8 10 14.9 mg kg ', 9Y 209
113.0 mg kgqi{i 4=3817)0| ZA3} QFEA|od Tleko] =
V8 heheick, A4 Fulol] 0 phele] ohEAlobd @
o 6y 119 (Pr)F 0.0002), 74 12 (Pr)F 0,1119), 9¢
204 (PryF 0.0910)°f 7H4 & Fa& oo, ko] 2]
Yu= 8Y 109 Aolls daFu|o avte & IS 1A
A QiSkeh, E3 ik Zefr]R o) FHlE QHEAloR 9
ol FaFE mIA|A] AdTt,

enzb dufjo] Fe AS Uehfs 8 EAlRE
A o] E& cyanidind} glucose, rhamnose, xylose’} 2
3l=l Cyanidin—3—xylosylrutinoside® 21! (Lee and Lee,
2010)=]o] glout, eulake] QEEAJopd HeF wiste} 3k
= PR Akl gt A= AL e Aot ko
A Cyanidingr |53 QEEA|ORA- AR vl A 3 =
1, AW A W eeslE g 50 24 wEt dFe
WO E3| Cabernet Sauvinon (Vitis vinifera L)2} 7+
Lzl IlE 7184 118E (Soluble solid) e oF
EAlOPAG T} 2 ARt (17=0,91, P<0.001)2 LERHS
o0 Aol elah Ak HEOR ARA BrakE A

ZulAgo] T2 oo
Table 31} Fig, 2.2} 7}°H:}

E
¥ 49 g

) 10}14 /%]?SLH © ZHHOF 7\1 OHE]‘— o=
KA} (Hilbert et al,, 2003). waba] 4:847]0f zhchst
ol Aavz Fgo] eu|a Fpdof QFEAoR ok {4
of 71 & FFL nA R FHE Eol7] S8 AHe 4+
o] FHIE A8k Aol 38T ACE AlEE:
E|H|Xt S HHIAIR F1  Hu|A7t B3kE Hujy
o] OPE/\lOF dFe =
t} EoF FA2qt 6,930 2
& 57t ‘3—! Elﬂlx} 7ol whet ohas Sopzl= Aol
Foko| HAlo| L FleFe A|n|ko] Z7fEtE glo
3] HHR} &g A2|grell A= AN Lo Af=je) v
57 o] AAbo| R S UEho] AEA Aad &
Fawpl Qe Aoz AlmEc) 43| oz} 9o & A
2 FHITeE U ALolell Al Zol7t AR Al

~

Jet ﬁa# Table 49} 29k
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Fig. 2. Time course of anthocyanin accumulation of fruit in
Schisandrae chinensis Baillon according to nitrogen fertili-
zation.

Table 3. Result of statistics for the effect of fertilization on anthocyanin accumulation of fruit in Schisandrae chinensis Baillon.

) N P K
Harvesting date ~ Mean value
F Pr>F F Pr>F F Pr>F
mg ke’

11 Jun. 6.7 15.42 0.0002 0.17 0.9486 0.26 0.8990
12 Jul. 6.7 241 0.1119 1.16 0.3790 1.04 0.4281
10 Aug. 14.9 1.09 0.4098 0.72 0.5988 1.07 0.4168
20 Sep. 113.0 2.64 0.0910 1.35 0.3128 1.72 0.2153
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Table 4. Effect of conjunctive application on soil pH, soil nitrate, total nitrogen of leaf and anthocyanin of fruit in Schisandrae

chinensis Baillon.

Treatment pH NO;™ Total nitrogen of leaf  Anthocyanin of fruit
(1:5) mg kg'1 % mg kg'1
Control 693 2 10.0 ¢ 240 b 90.8 ¢
Soil testing 0.5" 6.83 ab 327 ¢ 2.56 ab 934 ¢
Soil testing 1.0 6.53 be 69.7 b 3.30 ab 288.9 ab
Soil testing 1.5 6.30 ¢ 112.7 a 3.11 ab 190.1 be
Soil testing 0.5+compost tea 6.63 abc 84.3 ab 3.05 ab 286.8 ab
Soil testing 1.0+compost tea 6.53 be 105.7 a 357 a 3404 a
Soil testing 1.5+compost tea 6.43 be 119.7 a 3.34 ab 248.1 ab

*0.5, 1.0 and 1.5 times of recommended N fertilization rate based on soil testing.

*The same letters in the same column are not significantly different by Duncan’s Multiple Range Test at 95% probability level.

H|gF 2 EB]2} Egtof| w2 Zpol= GISIT: o] FEA|
ohd Feke FA2)T 90.8 mg kg 2} A A1) 0,54 #|2]
7} 93.4 mg kg 'O& 7P W¥Qkal, I thg ARAH] 15
vl 277} 190.1 mg kg 0.2 W Ho gl om HAAH] 1.0
el Eju|z} Sqtohn] Aejatofa] =& s UER It
v} oF&A1E9Ql Centella asiatica (L) A& 7
< g9} B7)A AtQ B RS 742} 50:502] H|&R &
Aot FHA] AFR4 HR® 100% A8 Ao vls Aax9]
O]Q_Eo 1.54) =Qfq R A]E o] 4ERo oF | gu] 275}
1 A E'Xﬂlﬂ zsu}g} AELo] FHEkE o }

a8
s o188t 3] A (0990 ehieict o
of ol EuIAE EE A9 Hulol] B 484 B2
o) ol o) §E FTMITIE AL BE 18 pr
§ ulge] BF TeiT A% SR o] RS0

Solgt e Wk APANY} o mase] gln
(E1-Din and Hendawy, 2010; Naidu et a/., 2010; Siddiqui

£E

et al,, 2011), wetA & Ao e A& S7|7HH] BT
Ak A7) HEA 2o 2 ox|5Fly Qlu TR

QPEAlobd o] ok M42el WaEe] FFo| e
Aok Aol 2Ae 2AS YA Ao ARHL

Conclusion

go] onjxpo] Tl g} ke Alohd gkl b
B o] Sholo] SH1ER, ASA] D B

FEHE 2AIGIC TS e WAt ol
uj

Wi
2
o

N

2 Bfgulei7|el 72t S2t7]el 9ol AT v 2 o
2 gl QHEAloR RS 2A7]e) 8 Aglska A
A0l G Bk BBl ] A 2
42 Huidjel E3ot] A§T A9 EUE ALt
) e S8 AT AN S 3kt

wba] @u)z} BRI FAS ol7] Qs AGAHEF
of siFsh= Aan|RE EH|Ae; Egkete] 7Y Aol Al
Sz Ao] AAT A oR AlEH)
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