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 (hydrocyanic acid)  (leucocyanidin)  (phenol) 
 (triterpenes)  (chlorogenic acid)  (flavonoids) 

 (B. nivesa (Linn.) Gaudin) 1
300 mg/kg  (Hu 2004)  (good 

agricultural practices GAP) 

 (Boehmeria nivesa (Linn.) Gaudin)  (A) 
7,500 kg (N 1.28 % P2O5 2.1 % K2O 1.35 %) (B) 

7,500 kg ( N1.3 % P2O5 1.4 % K2O1.0 %) (C)  (N 80 kg P2O5

20 kg K2O 120 kg) (D) AR3-2S 2,400 kg (N 3.9 % P2O5 2.231 % K2O 1.71 %) (Hsieh 
1999)  (CK) RCBD 4 6060 cm 4

10 18 m2 2005 4 25
6 3 6 30

60 120 180

 (triterpenes) 

 (American Society of Agronomy) 
 (Klute,1986; Page,1982)

pH ( ) 20 g 50 mL 20 mL
1  ( 2 ) pH pH

20 g 150 mL
100 mL 2  ( 2 ) EC (

)

1 g 125 mL 10 mL
1N K2Cr2O7 10 mL 80 mL

600 nm

1 50 mL
10 mL  (0.25N HCl 1N NH4F ) 40
ICP ( )

3 g 30 mL
30 mL  (1N NH4OAc ) 1 ICP
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 (Fe Mn Cu Zn Cd Cr Ni Pb) 
CNS  (1982) 4 g 5 mL 95%  (

2%H2SO4)  ( 550
3 hrs ) 5 mL

25 mL
100 mL  (ICP)  (Fe
Mn Cu Zn Cd Cr Ni Pb) 

1998
(Anonymous 1988)

JHFA
(http//:www.JHFA.org. 5 g 50% (v/v) 200 mL ( /

(v/v)=100/100) 70 80 20 min 50%
20 mL 100 mL

 (50 mL/ ) 5 min  ( )
( )  ( ) 5%  (50 mL/ ) 4  ( ) 2 N
HCL pH 3.5  5%  (50 mL/ ) 5

24 hrs
Thin Layer Chromatography TLC) (High Performance Liquid Chromato- 

graphy HPLC)  (America chemical association ACS) 
 ( HPLC ) Taga  (1984) 

Stao (1996) 3 g 300 g 0.1 mL
2% Na2CO3 2 min 0.1 mL 50% Folin-Cocalteau reagent 30 min

750 nm  (gallic acid) 

1 pH 7.18
1.23% 20.6 mg/kg 66.8 mg/kg
1148.1 mg/kg 185.2 mg/kg 0.068 dSm-1

1.

Table 1. List of soil properties of the experimental field before crop cultivation 

Soil depth 
(cm) pH 

O.M. 
(%)

P
(mg/kg)

K
(mg/kg)

Ca
(mg/kg)

Mg
(mg/kg)

EC
dSm-1 Texture 

0-15 7.20 1.32 26.2 72.4 1144.2 182.8 0.068 Loam 

15-30 7.16 1.14 15.0 61.2 1152.0 187.6 0.068 Loam 
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Fe Mn Cu Zn Cd Cr Ni Pb
 ( 2)  ( 1 )

Fe 12.3 ppm ( 5 ppm) Al 9.2 ppm ( 5 ppm) Cd 0.013 ppm (
0.01 ppm)  ( 3)

2.

Table 2. Analysis of the concentration of mineral elements and heavy metals in test chicken manure 

Item Tested value Standard value Item Tested value Standard value 
Water content 33.5 %  Fe 3499 mg/kg 
pH value 8.6 mg/kg  Mn 556 mg/kg 
Organic matter 22 %  Cu 83.8 mg/kg 100 mg/kg 
N   1.28 %  Zn 51.3 mg/kg 800 mg/kg 
P2O5   2.10 %  Cd 0.74 mg/kg 5 mg/kg 
K2O   1.35 %  Cr 73.9 mg/kg 150 mg/kg 
Mg   0.87 %  Ni 7.9 mg/kg 0.25 mg/kg 
Na   0.30 %  Pb z

Ca 21.20 %     
z : Not deteced. 

3.

Table 3. Analysis of the concentration of heavy metals and mineral elements in the test irrigation water 

Item Tested value Standard value Item Tested value Standard value 
pH value 7.82  6-9 Pb 0.014 ppm 0.1 ppm 
EC value 347 cm/g  750 cm/g As 0.012 ppm 0.1 ppm 
NH4-N 0.09 ml/g  Al 9.2 ppm 5 ppm 
NO3-N 8.7 ml/g  P 9.2 mL/g  0.29 mL/g
SO4 84 ml/g  200 cm/g S 23.9 mL/g
Cl 4 ml/g  175 cm/g Na 8.9 mL/g
COD 21.71 ppm  K 5.8 mL/g
Total N 2.07 ml/g  10 cm/g Ca 43.6 mL/g
Cu 0.016 ppm 0.2 ppm Mg 12.5 mL/g
Zn 0.049 ppm 2 ppm Fe 12.3 mL/g  5 
Cd 0.013 ppm 0.01 ppm Mn 0.17 mL/g  0.2 mL/g
Cr 0.011 ppm 0.1 ppm B 0.025 mL/g  0.7 mL/g
Ni 0.013 ppm 0.2 ppm SARy 0.3 l 6 
z No data. 

y

2
/

MgCaNaSAR ( Na, Ca, Mg (meq/l) )  



217

4.

Table 4. Effect of different treatments on growth of Boehmeria nivesa and the contents of triterpenes and phenolic 

compounds in the roots  

Treatment 
Plant
height 
(cm) 

Tillers 
(no.) 

Fresh 
weight 
(g pl.-1)

Fresh 
weight 
(kg ha-1)

Dry 
matter
(%)

Dry 
weight  
(kg ha-1)

Triterpenes 
(%)

Phenolic 
compound

(%)
Az 102.2 aby 9.2 ab 518.0 a 14,389 a 38.70 a 5,568.5 a 0.380 a 0.105 abc

B 102.7 ab 10.7 ab 362.0 a 10,056 a 40.60 a 4,082.7 a 0.237 b 0.114 ab 

C 104.9 ab 8.2 b 409.5 a 11,375 a 35.70 a 4,449.8 a 0.136 c 0.090 bc 

D 135.3 a 14.7 a 593.5 a 16,486 a 41.68 a 6,871.4 a 0.102 c 0.070 c 

CK 96.7 b 9.3 ab 309.5 a 8,597 a 39.90 a 3,430.2 a 0.150 c 0.148 a 
z A: chicken manure at 7,500kg ha-1; B: chicken manure with Trichoderma sp. at 7,500kg ha-1; C: chemical fertilizer 
at the rate of N:P2O5:K2O = 80: 20: 120 kg ha-1; D: soil amendment (AR3-2S) with chemical fertilizer (N:P2O5:K2O
= 3.9: 2.23: 1.71) at 2,400 kg ha-1; CK: not treated. 

y Means in each column with the same letter are not significantly different at 5% level according to the 
Least Significant Difference Test. 

4 2,400 kg (N 3.9 % P2O5 2.231 % K2O
1.71 %) 180 135.3 cm 14.7

5% 104.9 cm 8.2
102.7 cm 10.7 102.2 cm 9.2

D 16,486 kg 6,871 cm ( 41.68%) A 14,389 kg
5,568.5 kg ( 38.7%) C 11,375 kg 4,449.8 kg ( 35.7%) B  CK

10,056 kg 4,082.7 kg ( 40.6%) 8,597 kg 3,430.2 kg (
39.9%) 5%

Cr A 7.6 ppm B
8.75 ppm C 8.56 ppm D 7.25 ppm CK 5.62 ppm

150 ppm Al A 670.7 ppm B 509.4 ppm C
536.6 ppm D 579 ppm CK 458 ppm Al

4
0.38% 0.237% 5%

0.148%
0.114% 0.105% 0.09% 0.07%
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Fig. 1. Variation in Fe contents in the tested irrigation water from 2001 to 2005.  
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Fig. 2. Variation of Al contents in the tested irrigation water from 2001 to 2005. 
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Fig. 3. Variation of concentrations of Cd in the tested irrigation water from 2001 to 2005. 
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 (GAP) 
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Effects of Organic and Chemical Fertilizers Suitable for 
Good Agricultural Practices on Root Yield and Active 

Ingredients of Boehmeria nivesa1

Min-Fu Hu2, Chiling Chen3,Yahn-Chir Lee3,
Ting-Fang Hsieh4,6, Chien-Liang Chu3 and Jih-Zu Yu5

Abstract
Hu, M. F., C. L. Chen, Y. C. Lee, T. F. Hsieh, C. L. Chu, J. Z. Yu. 2006. Effects of organic and chemical 
fertilizers suitable for good agricultural practices on root yield and active ingredients of Boehmeria nivesa.
J. Taiwan Agric. Res. 55:213-221. 

The purpose of this study was to establish a model of good agricultural practices suitable for 
cultivation of Boehmeria nivesa in the field.  The effects of different types of organic and chemical 
fertilizers on the root yield and active ingredients of this medicinal herb crop were evaluated.  The 
concentrations of heavy metals and mineral elements in the tested organic and chemical fertilizers, and 
irrigation water were measured before planting.  The control measures other than synthetic pesticides 
were used to manage the diseases and insect pests during plant growth stage.  The treatments consisted 
of (A) chicken manure at 7,500 kg ha-1; (B) chicken manure with Tricoderma sp. at 7,500 kg ha-1; (C) 
chemical fertilizer at the rate of N:P2O5:K2O = 80: 20: 120 kg ha-1; (D) soil amendment (AR3-2S) with 
chemical fertilizer (N: P2O5: K2O = 3.9: 2.23: 1.71) at 2400 kg ha-1and (E) non-treated plot used as the 
control (CK).  Each treatment had four replicates in a randomized complete block design (RCBD).  The 
results showed that there were no significant differences in root yield among treatments.  The fresh and 
dry weight of root of B. nivesa were 14,389 kg and 5,568.5 kg in treatment A, 10,056 kg and 4,082.7 kg 
in treatment B, 11,375 kg and 4,449.8 kg in treatment C, 16,486 kg and 6,871.4 kg in treatment D, and 
8,597 kg and 3,430.2 kg in CK, respectively.  The triterpenes contents in roots harvested from treatment 
A and B were 0.38% and 0.237%, respectively, which were significantly (p=0.05) higher than other 
treatments.  The content of total phenolic compounds in roots harvested from CK treatment was 0.148%, 
which was slight higher than A and B treatments, and significantly (p=0.05) higher than C and D 
treatments.  

Key words: Boehmeria nivesa, triterpenes, phenolic compounds, soil amendment (AR3-2S),
Trichoderma sp. good agricultural practices. 
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