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Effect of Split Application of Nitrogen Fertilizer on Growth and
Yield in Platycodon grandiflorum A. DC.
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ABSTRACT : These studies were conducted to investigate the proper method of nitrogen application for
increasing the growth stability and quality in ballon flower (Platycodon grandiflorum A. DC). In growth
characteristics by split ratio of nitrogen application, stem diameter, number of branching roots and number of
leaves were higher at the split ratio of 50:50 (nitrogen were splitted a half with basal application and the
other half in autumn) than at 70:30. Root length, root diameter and number of branching root were higher at
50:50 than those of 70:30. The root yield was increased by 30% (230 kg/10a) at 50:50 compared with that of
the 70:30. The crude saponin contents of root from 50:50 was 4.68%.
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A 1 wol g3 ¥ 9 vl 7t Bzt
kA F9 kAR C 2= triterpenoid saponing!
S&}A (Platycodon grandiflorum A. DC) ¥ &%} platycodin A, C, D 5°] &85 2w (Tada et al., 1975;
(Campanulaceae) ol &3l dAZxECR 1 g Konishi et al, 1976) ©]9]°] inulin, betulin, stigmasterol
ok 2 AFEE A9 ZAAole} s}, Lo MzL WAz So] g0l oot ckalg o7 A A, FF Y

A EE Tl X, S EE FEol Qe 7€ e @ dgtetag o] 9loem I feE s7HE,
TATH £7) oA FAEFY HAH o= e, T=3 sk, 9, vt Zélﬂ o}Z wjof] *}%EWJ*
SFEuiete] Atopel Wo] ofAYE T Sl AL thAE A4 stoh (o] 5, 1996, A, 1982; A, 1989). H A&

9] Zo] I =d| | thH-F2 FrtolA A== A2 W 29 ¢ FEF o] AT S HHThE AHE ELE]
A3} ZpAY o] Lo iﬂﬂ@i 9t} EepA= g0l 2% 1 T} (Lee et al, 1998; Kim et al., 1998).
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1A Fatlon, AdAER U
FatolEd, A 7Ee 2OX1O anE Sk, BF S
10a% 2 kg $F 0.2 w8t 3 J o7 9 &3igir}
AR Y 4Rk o g iR Eglar, AJHERE 10a
12 15 kg, Q14F 18 ke, ZHe] 15 ket EJH] 2,000 kg=
= AlE[ECR §tof, Qi Ze, BH)e 3 A
&2 A88Hela, Aas 44 BAngs 1Ys)
3, 1aA Bkl dis|Ale 7in] e} uje] Aln]
100:0, 70:30, 50:50, 30:70 9} 4z}2)2 &}31, thA
v 238 o] 69 2093 79 200 EAE
th 294 TEpA 2] AlblE 71H] glo] WA 15 kes 22t
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< pH, %2 Tyurin method, X3+
Ca, Mg, K & A8l 1 M NHi—acetate (pH
7002 F&3t G443 ZekAnr S3847] (Perkin
Elmer 3300DV) 2 #4841 21, F 89142 Lancaster W
of wat nAA (Milton Roy3000) 2 #4}st3dth (RDA
2000). FAFEY 52 X3 BUOH FEH 02 4
A ZepA] E2 A8 4 gof 80% MeOH 50 S €11
80TCoA 3087 12 #7523t 3 Whatman No.2 &
Ao FHAA Atetn HFE] A 80% MeOHE

O
gojRaE AN F v
AASD T $HE 5
3 ALgalel ¥l $5% F, A% n-BuOH 9 as v
S

Foto] ZAEY 232 A 2AREd B I3
13 557194 13 55 % F 4% 23027194 &
A3 gulg AR £ JPue) A, o] HYeAA

AY A B8 383 54 B9 pHYL 6.0, F71ES
o] 32 g kg, FrAEQIAIEEkO) 212 g kg 2 T Auiel
%4‘& 50&01% CAABANFEE AY & Bl g
oF pH7} 6.3~6.62.% thh ol o BV &

% Z7FE T (Table 1).
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E—Eﬂ A= 1““@«1 35 449 204¢] diF-E E¥s}
2R 49 11~129 Ao 1 EF Y. 2
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Lﬂ *@ JW“ M Aol ulske] 78l7|7F ok 170 w37,
A7 ok 2uf o)A 42~47 em AT T Zow, AHE=
B 11% 4= O #F2 FA5E 28 o) Bkom 4
= 63% o] S 52~5874%1t} (Table 2).
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Table1. Changes of soil chemical properties by different split ratio of nitrogen application (2 year old root).

H OM Av.P20s EX.cations (cmol "kg)
Treatment )
(:5) 9 kg) (g kg) G K My Na
Before treatment Top soll 60 2 212 511 067 079 0.16
Sub sail 58 3 4 440 0.61 0.73 01
100:0 Top soil 64 3 4 465 066 077 0.15
Sub soil 63 3] 287 44 063 074 012
Split ratio 7030 Top soil 63 2 a2 5.21 064 079 017
of nitrogen Sub soail 63 3 312 519 060 072 0.15
application ) Top soil 65 3B 334 539 059 0.80 016
2 5050 Sub soil 64 D 48 508 055 078 012
30:70 Top soil 66 R3] 2 542 0.61 0.81 0.16
Sub soil 64 3B 351 512 057 0.76 01

' Split ratio = Basal application : top dressing application.

Table 2, Growth characteristics of aerial parts of P. grandiflorum under different split ratio of nitrogen application.

Ratio of N application

Basgl Top Shg:t’gng Flogaigng Igt\(z;rt?\ di:trr?g‘]c or Branches Leaves
dressing dressing
% em) Gm) (no./plant) (ho./plant)
1 year old roots
100 0 420 85 ¥ 51 55 3
0 1515 420 85 D 54 47 D
5 25:25 420 86 B3 57 53 3
D 3585 420 85 4 59 57 R?)
2 year old roots
0 100:0 411 76 8 58 11.6 B
0 70:30 412 76 7 62 79 5%
0 5050 412 77 ) 66 13.0 ¥
0 30:70 412 77 g 61 14.0 3]
LSD.05 (1 year old roots): - 6 08 09 8
(2 years old roots): - 10 09 58 7

50:50 23] 4] Fol A BE7E 6.6 n2A 7 FLEA A3, ADTFE TG 44~5.77), F2AL 5.8~6.2m
T, B 13709 STANREA 30:70 FH) T o frARE . RA tha Aele Bynh 298 194 W S0

golar 70:30 FH TR 47 57 o B ATE w2 A APE e, F249 27171 15.9~16.5 en©)
Bt} o9} o] 2WdA) EEkx] ] AAFRE A Ho] 50:50 T, 3L 11.2~12.3 mZ ok 2w A% FH i, A2F
AAEA A Fol A Aol ekast Aoz Hol §7]of T 5% 55~5.770 BAEA 1dAH & Aol HolA
Aa FHFS F7HAA AHhs Zlo] fEld AR & ook}, ol A= 1 d A AT 10adl H15Fo] 457
Sl kg, 7422 92 ke Qv whal} 2482 A<t 898 kg, A
At A 2 SepA] Al A7k B2 Ao 230 kg AER=d ASE vlashd 29482 19 2
7V A=l (Table 3), 134 242 7.3~11.1 off vl oF 250 A= FFo] =9k
HeeA M2 e A4 A v &) bE 2o 5 e 22 BA| 0)& z2jojof whE X8 oA (Table 3)
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Table 8. Growth characteristics and yield of roots of P, grandiflorum under different split ratio of nitrogen application.

Ratio of N application . Yield
Basal Top |Fi,og?; Axllliry di ROOJE[ Dtr.‘y Freshroot  Dry root
dressing dressing © roos amerer ratos weight weight Index
% em) (no./plant) (m) @9 kg A02) kg H0a)
1 year old roots
100 0 73 45 62 194 387 s 106
0 1515 98 50 59 198 39 I 100
50 25125 1.1 53 62 2041 457 @ 130
D 35:35 109 4 58 202 420 5 120
2 yearold roots
0 100:0 15.9 56 1.9 %4 837 211 102
0 70:30 159 55 1.2 252 813 206 100
0 50:50 16.5 57 1.5 268 898 230 12
0 30:70 16.2 56 12.3 250 8xr 226 110
LSD.05 (1 year old roots): 34 05 28 20 @ QD
(2 years old roots): 12 03 15 11 B 15
2V EE B FHE 13 A% 100% AH]3 AHG = Rug yol T&ix] @A A platycodin D £EL7}
50:50 23] y-ro] An|E Alo] F27o] 16.5 cnEA 7} EE 02 §58 £ 9l ol A, AlS 59 e
AR, A2 Hat 5.7MEA P Bged, oFx7} F Hbe 23 B Eo] 2 A TN FE AR
732 30170 -Zrﬁl 9 12.3 cm Brh= 7he 20 % ‘/}E‘r"‘ Y o] & AMAE T ARt et SebAlE oFA
th A 2 Helx= 294 AL Aol 50:50 2 2 S AUAA Ad9E —"réi/ﬂé}oi 234de MR
23] ] FoA 217} 898 kg, 230 keo 2 7 Btm, S AFHS RAME QA+ E A i %E&%E}. AEY
I B0l 30:70%2) Fh] Tl M 71 wgkth whebA 1 o] o] HY FAE Brleh T AZE HFH
dxtel M o] BARIE-L 78] 50%, F8] 50%% TH, F £ A oA Y A8, A", 884 % T TFL AT
H] 50%2 23] Wro] AJHI3HIL 2@ Ak S0 R AjH] e AP Agof 7)QleE A0FE 4HA 1] wiEol
g o] W 50:50% 23] WrolFd ¢ Foiel e A o} 3HE g8 AE-e 2dTo] AY Askal 1de]l o1 o
o= A7k, $011 33L& 1 Ago) 7MY ket By (B 5,
1997) & 73t & off oke) 2§ SHelA 2d2 o] uf
TR AL &2 B0| 25T B 5 9o}

29 oA 2AIEJS JZS Z3} (Table 4), 100%
13} A8 o] H]3tod 23] v‘i—f& AR 7L ZALE 3o
ok 10~17% A% o ==t 1 TAME 50:50 ¥4
oA 4.68%= 718 w3ko™ 70:30 A9} 30:70 HA) T
= 247} 4 A5%, 4. 42% A %AM s YER LT

AAAANX ZALE ol T2l vlall 4 =
oFth= Bl (Saeki et al, 1999) 2 H.o} 50:50 A9
TEA7 B v o] UE BAITHG O F A0 R o
/\l z‘;L /\ 0104 01,]. o] ] Eﬂs} z%il-‘} H/Ho] mo%l- 743
2 *Jiﬂﬂt} b Tebx] o] HAA AAAN F
%! platycodin D& gHFo] 7+a3t} (Saeki et al,, 1999)
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Table4. The contents of crude saponin of P. grandiflorum
under different split ratio of nitrogen application.

Ratio of N application(%) Crude saponin
1st application ~ 2nd application ~ contents (%)
100 0 4.01
0 D 445
) 2 468
D 0 442
LSD.05 (2 years old roots): 0.39
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7} 7A20] 50:50 28] FH] oA 747} 898 kg, 230 kg
2 7P wekal, O ool 30:709) Fn) Tl AR B
k. 1@t A 2] B 8l&E 78] 50%, 8] 50%= 3
5, 3=4] 50%E 23] Vo] AlH|sta 2id ke Faulk Al
v|5H=1) o] o} 50:50% 23] U] 53 & Fool &
g Ao g Azt

A E Ao A AR ABE-L A5 7ol 1dA R 29
Aol 247], g7t o w=n A4, At g 29 2
A, QL BF o Zol AAZFA A&o] Yot
A FA] 8] E xjolof] mE A4 A8 2d A oA
£ 50:50 28] Fu]77F ok FalT R AV #F3,
Ag, 457 B AL ngvh 292 A AL
50:50 23] FH] oA FEAE 7P A 25 7}
Z Zo} =T AT 230 ke/10a2 A 70:30 4] T K}
30%9) FF FUS RAY ZALEY R T 50:50
01971 4.68%2A) 74 2okt maba) mEbA) AA E
Al BEL 133 718] 509%9) 58] 50%% a3 293k
ZH]E 50:50 vl&=2A 232 o] AnlskE Aol
Fa FAWA 25 vk, E3] 2dA o] &
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