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Effect of Fertilizers on Yield and Paeonol Content
of Paeonia moutan Sims
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ABSTRACT : This experiment was carried out to investigate the effect of fertilizers on yield and
paeonol content of Paeonia moutan Sims according to cultivation years. Tested variety was a local cultivar
and fertilizer treatments used were compost (3, 000kg/10a), N-P-K(10-10-10kg/10a) fertilizer, fowl drop-
ping manure (100kg/10a), organic fertilizer (200kg/10a) and non-fertilizer. Root yield increased by 12%
in N-P-K fertilizer, 18% in compost, 22% in fowl dropping manure and 26% in organic fertilizer treat-
ment compared with non-fertilizer. Increment rate of root yield according to cultivation years from 3 to 6
year cultivation was highest in 5 year cultivation. Paeonol content was highest of 3.08% at October har-
vest and 3.63% in the fowl dropping manure treatment. Paeonol content was higher at longer cultivation
vear, but increment rate of paeonol content per year was low from 3 year cultivation. Partial paeonol con-
tent of root increased in the order of lower part(3.07%), middle part(2.77%), and upper part (2. 38%).
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Table 1. Physico-chemical properties of the
s0il used in this experiment.

. pH O.M. PO, Ex. cation(cmol’/kg)

Sail texture -

15 (% mghkg K Ca Mg

Sandy loam 6.2 1.6 79 051 3.8 0.3




Table 2. HPLC conditions for paeonol analysis.

p-Bondapak C18

UV 270nm H20 : Acetonitrile:
Acetate=60:40:2v/v/v

1. 2ml/min

Column
Detector
Mobile phase
Flow rate

Chart speed 0. 25cm/min

1. 8B £F

FERER Avd o] mE HREY %o dFHH
€ & 3olAst o] RS FAF 497 = &1
A S7HE ey F A F 5idel #43] FrhE
Hao @3tdeh. FAF 6datol & o o] HE

A @ 5o} vl =g A S B o LR

W sk Pd EES 25~28cmeol, 95/
'96 95713+ B oslE B2t kAl e L EATEY
64~65% 7} FEFEE 31 39 24 o] A E o] L F 7
7% Beo g Aol AN

BTl HRE e BT do] IAE #E
o] HE S P45t o] FolA = M whE FEH
ol WM H 404 B, 2 & 3d7R & 4~T7)
2 BA goko, 4dzto] FrEko]l 4% SIHE
BHow, 5~pdAdlw HRE 3~571 Hiike] A
St bAFS BTt old whel EEHE SE7R]
Z7 57t e d st = 10~ 1170 2 ehy 3lel & A g
& Byon, @l ke B Ale
ax kvl HrEgnt BEEOF 4098 AP
2oy e AU HERL U g 44 A
2 fAsEE SAMEY A2 yztdrt

Table 3. Stem growth under different fertilizer applications in the each cultivation year.

Stem length (cm)

Overwintering condition ('95/°96)

Treatments Length of . 'NO' of Ratio of
3 years 4 years 5 years 6 years branches living nodes o
(cm) per branch overwintering

Non-fertilizer 16 17 58 54 25 2 64
Compost 16 20 57 55 27 2 64
N-P-K 16 21 59 55 27 2 65
Fowl dropping manure 16 21 56 57 28 2 65
Organic fertilizer 16 18 62 57 27 2 64

Table 4. Stem developing status under different fertilizers.

No. of new stems per plant

No. of old stems per plant

Treatments
3 years 4 years 5 years 6 years 3 years 4 years 5 years 6 years
Non-fertilizer 42" 10a 4a da 4b 4a l4a 10a
Compost 5a 14a da 5a Sab 6a 13a 10a
N-P-K 7a 15a 4a 3a 6ab ba 15a 10a
Fowl dropping manure ba 12a 3a 4a 8a 5a l4a 1la
Organic fertilizer ba 16a 3a 4a 6ah Sa 13a 10a

"In each column, means with the same letters are not significantly different at the 5% level by DMRT.
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Table 5. Main root length under different fer-

tilizers and cultivation year.

Main root length (cm)
Treatments

4 years 5 years b vears

Non-fertilizer 25 31 33
Compost 32 32 36
N-P-K 29 30 38
Fowl dropping manure 30 36 36
Organic fertilizer 31 32 41
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Table 6. Yield characters under different fertilizers in Paeonia moutan.

No. of supporting Ratio of fresh root Ratio of dry
Treatments roots per plant barls (%) matter (%)
(6 years) 5 vears 6 years 5 years 6 years

Non-fertilizer 56 82.0 84.6 48.7a" 49. 7a
Compost 72 85.2 85.2 49. 1a 51.5a
N-P-K 73 85.0 83.7 48. 4a 51.3a
Fowl dropping manure 68 82. 4 85.7 50. 8a 51, Oa
Organic fertilizer 82 81.8 85.4 46. 4a ol. 4a

Mean 72.2 83.3 84.9 48.7 51.0

"In each column, means with the same letters are not significantly different at the 5% level by DMRT.
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Fig. 1. Yield distribution under different fer-

tilizers and cultivation vear.
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Table 7. Paeonol content(%) of root bark” under
different fertilizers in Paconia moutan.

Months
Apr. Jun. Aug. Oct.
Treatments

Non-fertilizer 2.15 2.09 2.38 3.06
Compost 2.19 2.06 2.21 2.65
N-P-K 2.09 2.02 2.21 2.97
Fowl dropping manuwre 2.31 2.15 2.29 3.63
Mean 2.19 2.08 2.27 3.08

' Analysis of paeonol content was investigated in
the root bark of 6-year cultivation.

Table 8. Changes of paeonol content (%) at dif-
ferent root parts and cultivation years
in Paeonia moutan.

Cultivation vears Root part”

Division
1 vears 3 vears 6 vears Upper Middle Lower

Paeonol
L9 28 306 238 277 307
content (%)

" Paeonol content of root cultivated for 6 years
without fertilizer application.
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