@i igit Korean J.Plant.Res. 10(2) 175~182(1997)

BHEE LR Al 5] HRET Saikosaponin
SR vA= 8

AR, HEH, THER, INER, 2B, S%E, MP, 28R, XuR?
"EERMNRRR, Y2EARKR ANXR

Effect of Organic Fertilizers Application on Root Yield
and Saikosaponin Contents in Bupleurum falcatum L.

Myoung-Seok Kim, Gyu-Cheol Park, Byong-Jun Chung, Tea-Dong Park,
Hee-Kwon Kim, Hyun-Woo Kim, In-Jin Park, Chang-Chul Kim" and Jea-Han Sim?
YChonnam Provincial Rural Development Administration, Naju 523-820, Korea
2College of Agriculture, Chonnam National University, Kwangju 500-757, Korea

ABSTRACT

This study was carried out to investigate the effect of several organic fertilizers on the growth
characteristics, root yield and the levels of the efficacious constitutents saikosaponins in Bupleurum falcatum
L. in the field of Chonnam RDA, Naju, 1994. Five organic fertilizers were used ; rice straw manure(RSM),
rice straw(byproduct of mushroom)manure (RS(BM)M), pig-dropping sawdust manure(PSM), poultry manure(PM)
and sawdust(byproduct of mushroom) manure (S(BM)M). The results were summarized as follows ; The chemical
properties, such as organic matter, available phosphate, K.O, CaO, and MgO of soil were increased on all
plots with the addition of organic fertilizers, specifically in PM+RS(BM)M application. PM+RS(BM)M treatment
was higher in emergence rate and better in the growth characters of shoot, root parts of plants than those of
conventional fertilization and the highest dried root yield resulted from using 39% PM+RS(BM)M
treatment. Thus, the organic constituents of the plant leaves were affected in the same ways by all
treatments, but the T-N, P,Os, K.O, CaO and MgO contents of the roots were highly increased in PM+RS(BM)M
treatment, also the total saikosaponin levels in the roots increased with different organic fertilizers in the following
order : 1.70% in PM+RS(BM)M treatment, 1.66% in RS(BM)M treatment, and 1.57% in RSM +N-P-K treatment.
There were significant positive correlation observed between the growth characters of shoot, root parts of
plants, yield and contents of T-N, P.Os, KO, total-saikosaponin in B. falcatum roots.
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Table 1. Chemical properties of the organic fertilizers applicated.

Treatment 3

Amount of application components (%)

(MT/ha) N P.0s K.O CaO MgO
RSM 10+N-P-K* 262 278« 204¢ 29¢ 36°
S(BM)M 10 + N-P-K 345° 480" 263 65 78
PSM 10 + N-P-K 338 462> 251 54 73
RS(BM)M 30 355* 491° 279° T2 124°
PM 3 120¢ 211¢ 105¢ 32« 45
PM 3 + PSM 10 268¢ 453° 186 86~ 98¢
PM 3 + RS(BM)M 30 435+ 602: 334 104+ 149*
PM 3 + S(BM)M 30 275¢ 471br 198 97* 103b*

¥ RSM = rice straw manure., RS(BM)M = rice straw (byproduct of mushroom) manure
PSM = pig-dropping sawdust manure, PM = poultry manure
S(BM)M = sawdust(byproduct of mushroom) manure

* N-P-K=0.15-0.12-0.12

J Means in a row (between organic fertilizers) fallowed by a common letter are not significantly different at

5% level by DMRT.
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Table 2. Analytical condition of HPLC for the determination of Saikosaponin in Bupleurum falcatum roots

¢ Column : g-Bondapak Cis

» Moblie phase : Saikosaponin a, ¢, d = H:0 : CH:CN (65:35)

* Detector : UV 203nm
¢ Flow rate : Iml/min

+ AUFS: 0.05

« Injection volume: 104
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Table 3. Chemical properties of experimental field cultivated in Bupleurum falcatum

Av. Ex. - Cation (cmd*/kg)
Treatment* pH oM P20s C.E.C.
(1:5H:0) (%) (mg/kg) K.O CaO MgO (cmol*/kg)
Before Experi. 7.08¢ 1.83¢ 390¢ 1.14» 3.41¢ 2.48¢ 7.52¢
RSM +N-P-K 7.20% 2.40¢ 495¢ 0.95¢% 4.47¢ 2.49¢ 7.71<
RS(BM)M 7.31* 2.78* 551+ 1.12* 5.19* 2.57 8.62°
After PM 7.26* 2.62° 445 0.86° 5.08® 2.53 8.33¢
Experi. S(BM)M +N-P-K 7.27" 2.86* 557+ 1.05% 5.19* 2.63* 8.74*
PSM +N-P-K 7.25% 2.76™ 549* 0.93¢ 5.12+* 2.56" 8.57*
PM +RS(SM)M 7.35* 2.88" 553» 1.19* 5.21* 2.61* 8.76*
PM +S(BM)M 7.23* 2.78* 550" 0.96* 5.13» 2.65* 8.70*
PM +PSM 7.24° 2.68 538 1.04 4.86* 2.58" 8.48%

* abbreviation is same as Table 1.

J Means in a row (between experimental field) fallowed by a common letter are not significantly different at

5% level by DMRT.

-177 -



Table 4. Effect of several organic fertilizers application on the growth characters of Bupleurum falcatum plants

_ Plant Stem No. of No. of Lenght Diameter No. of
Treatment* height diameter leaves branches of main of main branched
(cm) (mm) (ea./plant) (ea.plant)  root(cm) root(mm) root(ea./plant)

RSM +N-P-K 63.1= 4,56 88.2 15.2* 10.4« 4.65% 7.6¢
RS(BM)M 75.8* 5.18" 115.9 18.2* 12,1 5.35¢ 8.9*
PM 59.0¢ 4.32¢ 84.6° 14.3¢ 9.5¢ 4.57¢ 7.5¢
S(BM)M +N-P-K 66.3% 498 106.8* 17.1* 11.5% 5.22" 8.5
PSM +N-P-K 63.1< 4.46% 98.8" 16.8* 1.1+ 5.10% 8.2%
PM +RS(SM)M 77.3a 6.34a 121.5a 18.6a 12.5a 5.40a 9.4a
PM +S(BM)M 72,1 5.12» 111.0° 17.8* 11.8% 5.03= 8.6"
PM +PSM 61.6 4.22¢ 85.0° 15.4% 10.7+ 4.91* 7.8

* abbreviation is same as table 1.

J Mecans in a row (between growth characters) fallowed by a common letter are not significantly different at

5% level by DMRT.
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Table 5. Efferct of several organic fertilizers application on the vield characters and vields of Bupleurum falcatum

plants

Root weight(g/plant) Yields(MT/ha) Percent
Treatment* Fresh Dry Dry Index larger

Fresh Dry Fresh (%) roots (%)
RSM +N-P-K 20.9<¢ 1.25° 1.05 59.6* 0.62- 100 71.6%
RS(BM)M 28.3° 1.62 1.41* 57.3% 0.81* 130 73.7*
PM 19.3d 1.19d 0.96d 61.7a 0.59d 95 68.4d
S(BMYM +N-P-K 25.5¢ 1.47% 1.27% 57.8% 0.74* 118 72.5%
PSM +N-P-K 22.8% 1.33% 1.14% 58.1° 0.66* 106 T72.1b
PM +RS(BM)M 30.5 1.74 1.53 56.9¢ 0.87 139 74.6*
PM +S(BM)M 26.9% 1.55* 1.34" 57.6* 0.77* 124 73.0
PM +PSM 20.6 1.26° 1.04 60.5* 0.63« 121 71.4+

* abbreviation is same as Table 1.

J Means in a row (between yield characters) fallowed by a common letter are not significantly different at 5%

level by DMRT.

Table 6. Comparison of inorganic-components content in leaves and roots of B. falcatum plants

Treatment* T-N P20s K:0 CaO MgO

Leaves Roots Leaves Roots Leaves Roots Leaves Roots Leaves Roots
RSM +N-P-K 2.55¢ 0.76*  2.60«<  1.71¢ 3.14> 519 2.08* 0.23* 0.80c 0.57
RS(BM)M 2.87ab  0.86* 2,83«  2.11° 3.45° 5.38: 2.14*  0.32* 0.88* 0.69°
PM 2510 0.73¢ 2.48¢ 1.65¢ 3.09¢ 5.034 2.05* 0.18 0.78  0.54¢
S(BM)M +N-P-K 277 0.83®  2.63< 2.07= 3.19~ 5.18 1.90° 0.27* 0.83* 0.61*
PSM +N-P-K 2.64< 0.79*  3.30° 2.16®  3.10¢  5.06° 1.95¢ 0.30* 0.85* 0.62%
PM +RS(BM)M 297 0.89* 2.98° 217  3.48 5.40 2.17+ 035+ 091+ 0.73
PM +S(BM)M 2.74% 0.82* 275>  2.09° 327 5.32*  2.11* 031* 0.84> 0.65%
PM +PSM 2.68< 0.80*  3.35* 2.23° 3.16*  5.30* 2.09* 0.30* 0.84> 0.63*

* abbreviation is same as Table 1.

J Means in a row (between leaves and roots of plant) fallowed by a common letter are not significantly

different at 5% level by DMRT.
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Fig. 1. HPLC chromatogram of standard saikosaponin
mixtures from Bupleurum falcatum L.
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Fig. 2. Chromatograms of saikosaponin contents on Bupleurum falcatum root with several organic fertilizers

application.
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Fig. 3. Comparison of saikosaponin contents on 8. falcatum
root with several organic fertilizers application.
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Table 7. Correlation coefficients among the growth characters of shoot, root part of plants and contents of T-N,
P:0s, K20, total saikosaponin Bupleurum falcatum roots

Factor 2) 3) 4) 5) 6) 0] 8)

1) Plant height 0.951%*)  0.928** (0.977**  (0.908** (0.773*  (0.875%* (.972%*
2) No. of branches 0.987** 0.974**  0,942** 0.801*  (0.882%* (.922%**
3) Lenght of main root 0.953%*  0.966%* 0.856%*  0.941%*  (.928**
4) Yields/ha 0.945%*  0.929**  0.917** 0.967**
5) T-N cont. of root 0.874**  0.841**  0.940**
6) P.Os cont. of root 0.786* 0.824*
7) K:O cont. of root 0.919%*

8) Total saikosaponin content

J* and ** indicate siginificant at 5% and 1% level, resoectively
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