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Growth and Medical Constituents of Saururus chinensis Baill as Affected by
Different Amounts of Nitrogen Fertilizer Application

Byung Koo Ahn*', Soo Mi Kim*, Jeong Yeob Kim*, Kab Cheol Kim*, Do Young Ko*,
Chang Kyu Lee*, Seong Soo Jeong* and Jin Ho Lee**
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ABSTRACT : This study was conducted to investigate the selected chemical properties of soils in Saururus chinensis Baill
(Chinese lizard’s tail) cultivation fields to provide optimal fertilizer application rates and to examine the growth and phar-
maco-consitituents of Saururus chinensis Baill as influenced by different amounts of nitrogen (N) fertilizer applications.
Based on the results of selected soil chemical properties in 37 cultivation sites of the plant, soil pH, organic matter content,
and exchangeable K™ concentration were lower than optimal values for cultivating general medicinal crops even though rel-
atively high standard deviations were found in some of the values. At the harvesting stage of the plant aerial parts, soil pH,
electrical conductivity (EC), available P,Os, and exchangeable Ca”, Mg2+, Na* decreased as comparing with those before
transplanting the plant, whereas the concentration of exchangeable K" increased in the plot treated with N 100% and com-
post. Fresh weight of the plant aerial parts were highest, 492.5 kg/10, in the N 100% treatment plot. Correlation equation
between N levels treated (X) and yield of the plant aerial parts (Y) presented as Y = —2.1609X” + 30.082X + 344.12 (R*=
0.7113) and the optimal rate of N fertilizer application for the plant was 6.6 kg/10a. Carbon concentrations in the plant were
not different among the different N levels applied. N and K concentrations in the plant were highest in the plot of N 100%
with compost applications, the highest P concentration was in N 100% plot, and the highest Ca and S concentrations were in
N 200% plot. Quercetin and quercitrin were highest in the N 150% plot and tannin was highest in N 100% or N 100% with
compost application plot.
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M %l Azl FAELS quercetin, quercitirin, isoquercitrin,
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A2 (Saururus chinensis Baill.ye 4P z3}ol] &3 A g 59 X5 W oy AYRZAFOE 3} 98 508

Az wE FHg Bee thdA 2Bo® i F3 9E ERA7L 22 ZHEolt} (Kim, 1984; Choi, 1994; Park et
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|3, el Xk 2-3709] ¢ ‘W] Mo Z Wk, (Formica and Regelson, 1995). Quercetin®] °F2|2k-g-2 31t
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Table 1. Analytical conditions of HPLC for determining quercetin,
quercitrin, and isoquercetin.

Parameters Conditions

Column C18 m 4.8 x 150 mm

Flow rate 0.5 m¢/min

Ex A 370 nm

Column temp. 30T

Sample temp. 25T

5% Acetic acid : ACN = 80 : 20(w/V)
Solvent 5% Acetic acid : ACN = 20 : 80(w/Vv) 14 min
5% Acetic acid : ACN = 80 : 20(w/v) 2 min

Runtime 16 min

Injection 10 4t

volume
4. SAEAM

ZAeE 2kF9] FAEA]S SPSS (Statistical Package for
the Social Science, 19.0K, SPSS Inc., Chicago, IL, USA)
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Table 2. Average values of soil chemical properties in 37 cultivation
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AR 259t RaE A (Park ef al., 1998; Nam et
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HJ3l| BE AgFollx] Zasidt. 53] Aa 150% A2l
A o] 714 ZAAL, Al 100%0] RS EFALEEE 3
gollA] ZAaZe] 7P At ol 20149 FHS7-ol 9
3 B 5 Ca¥'3 Mg* o]2o] §ewo] pHY} Hold Ao
2 =Y (Kim, 2008).

ECE AA]Ao Blaf thiE 50% o]&t= 7HAsida, N F
229t 200% A7t 7P W2 oItk ECe EY T
NO;™ o3 UHe BAI7} Jedl, 971Me =AXFEZ A
HiE|o] A zo] N o] 87 HI} HlE] 23] NO; ©]0] &

sites of Saururus chinensis Baill studied.

Exch. cations(cmol/kg)

s pH EC OM  Avail. P,Os TN
(1:5) (dS/m) (g/ke) (mg/kg) K Ca Mg Na (%)
Max 7.14 1.37 43 545 0.90 9.01 2.43 0.23 0.22
Min 4.18 0.16 5 87 0.07 2.46 0.39 0.00 0.07
Mean 5.75 0.36 23 222 0.25 5.20 1.40 0.10 0.13
SD 0.77 0.32 9.7 152.2 0.22 2.29 0.70 0.06 0.05
CV (%) 0.134 0.889 0.422 0.686 0.880 0.440 0.500 0.600 0.385

SD; Standard Deviation, CV; Coefficient of Variation.

Table 3. Selected physical and chemical properties of soils in the experimental field before transplanting Saururus chinensis Baill.

Particle size distribution (%)

Exch. cations

Soil pH EC OM Avail. PzO; (Cmolc/kg)
texture (1:5) (dS/m) (gke) (mg/kg)
Sand Silt Clay Ca Mg Na
579 15.4 26.7 SCL 6.4 0.54 31 719 0.90 8.2 1.5 0.07
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Table 4. Changes of soil chemical properties at harvesting stage of Saururus chinensis Baill as influenced by different amounts of nitrogen

application.
; Exch. Cation
Nitrogen pH EC OM Avail. P,Os oLk
level (cmol/kg)
% (1:5) (dS/m) (g/ke) (mg/ke)
0) Ca Mg Na
Control 5.7ab 0.23abc 33bc 127¢ 0.94b 5.32ab 0.72bc 0.004a*
N O 5.4ab 0.18c 37ab 144bc 0.84b 4.53b 0.65c¢ 0.002a
N 50 5.4ab 0.19bc 36ab 146bc 0.88b 5.01ab 0.72bc 0.002a
N 100 5.8ab 0.26ab 39a 213a 1.16a 6.03ab 1.13a 0.001a
N 150 5.2b 0.19bc 29cd 130c 0.82b 4.82ab 0.63c 0.002a
N 200 5.4ab 0.18c 28d 124c 0.78b 5.43ab 0.60c 0.005a
N 100 + C' 6.1a 0.27a 33bc 187ab 1.17a 6.21a 0.93ab 0.007a

N 100 + C; N 100% + compost 10 Mg/ha.

*Values within columns having the same letters are not significantly different at the 0.05 as determined by DMRT.
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Table 5. Growth parameters of Saururus chinensis Baill as
influenced by different amounts of nitrogen application.

Nitrogen Plant Stem ) Weight Qf
: . Tillers  plant aerial
level height diameter .
%) (cn) an ~ No/m) o part
(FW, kg/10a)
Control 26.7a 7.16a 7.3a 270.1c*
NO 27.9a 5.42b 7.5a 356.6bc
N 50 25.2a 6.45ab 6.6a 383.4bc
N 100 28.0a 7.21a 8.0a 492.5a
N 150 27.5a 6.97ab 5.8a 403.0b
N 200 27.8a 6.14ab 7.3a 343.8bc
N100 + C"  23.7a 6.44ab 7.2a 478.2ab

N 100 + C; N 100% + compost 10 Mg/ha.
*Values within columns having the same letters are not significantly
different at the 0.05 as determined by DMRT.
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Fig. 1. Relationship between yield of Saururus chinensis
Baill and nitrogen levels applied.
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Table 6. Selected nutrient contents in leaves and stems of Saururus chinensis Baill as influenced by different amounts of nitrogen

application.
Nitrogen level C N P K Ca Mg S

(%) (%) (%) (%) (%) (%) (%) (mg/kg)
Control 36.8a 0.84b 0.14ab 1.34b 1.71b 0.34a 791b*
NO 40.0a 0.94ab 0.15ab 1.54ab 1.89ab 0.37a 880ab

N 50 39.2a 0.96ab 0.15ab 1.49ab 1.82b 0.34a 762b
N 100 38.9a 0.99ab 0.18a 1.53ab 1.42c 0.44a 903ab
N 150 38.7a 0.97ab 0.16ab 1.48ab 1.89ab 0.34a 916ab

N 200 40.5a 1.01ab 0.14ab 1.42ab 2.34a 0.35a 980a

N 100 + C* 40.4a 1.05a 0.11b 1.60a 1.84ab 0.40a 771b

N 100 + C; N 100% + compost 10 Mg/ha.

*Values within columns having the same letters are not significantly different at the 0.05 as determined by DMRT.
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Table 7. Concentrations of quercetin-glycoside and tannin in
leaves and stems of Saururus chinensis Baill as influenced
by different amounts of nitrogen application.

Nllter Seglen Quercetin  Quercitrin Isoquercetin ~ Tannin
%) (%) (%) (%) (%)
Control ~ 0.536cd 0.388bcd 6.26a 0.049c*
NO 0.515cd 0.354cd 4.62c 0.218b
N 50 0.601bc 0.415bc 5.40b 0.198b
N 100 0.687ab 0.433b 6.43a 0.294a
N 150 0.722a 0.531a 6.85a 0.217b
N 200 0.484d 0.342d 6.53a 0.208b
N 100 + C" 0.677ab 0.530a 6.72a 0.300a

N 100 + C; N 100% + compost 10 Mg/ha.
“Values within columns having the same letters are not significantly
different at the 0.05 as determined by DMRT.
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