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BREREBEZIEREEHTHRBREERAZRS

HE2 B!
Wa R RER e’ wadt 48R 455
W=

HARBOS ~ PRy~ Z2EREE ~ FHAEDT - ORERE ~ SRIETE - 2006 o (8 RSB E 2 IR E
BRSO S R - GIEESENIE 55:213~221 -

B DS AER (A) ZEFEHEAD 7,500 kg - (B) & RNBIEEEZE S A Wy HENR
7,500 kg ~ (C) fLE2HEEL (N 80 kg » P,0s 20 kg » K,0 120 kg) ~ (D) AR3-2S 3R
2,400 kg (N 3.9 % » P,052.23 % » K,0 1.71 %) RMEALEIE (CK) & fifdEpREZE - AT
&M ~ T ROKERNESEEPE T TAMEM S T - ST A PR EE AR T AR =
MR > RS IR AU SR M EZEE RS A BRPH 14,380 kg J% 5,568.5 kg 5
D R 16,486 kg J 6,871 kg 5 C jEBH 11,375 kg K7 4,449.8 kg ; ifii B Jz CK BRI, »
53R 55 10,056 kg Kz 4,082.7 kg Bl 8,597 kg ¢ 3,430.2 kg {HASKR &8 /5 /34Tt FEUw
PEIARIARE SYSAEET/KIE o T R RR AR AR M8 =ik B AR R & A i
M=FEEELL A BRI FEHEHEANTERY 0.38% 5 FLR S B R 2 AR HEINER 0.237%
R 5y BTk = PR EHGE 5%REEE 72 52 /KHE R & B DI AR A IGAR DS 0.148%
WA RSN EAREELEY LR (B B KEEFEHEINE (B B> H
A C R DRI » 3 5% 72 FKHE -

FREEEE - =9 - M= - SSMME - HHRIRIIY) - KA - (LB -

|

Al

T FS=EmiF} (Urticaceae) Boehmeria JEAEY) > JEN . Sl i) 7355 I SERLELRRSERE - SLR i

RN LURR st U g 4 2 SRR A TUTHEREE (SRR 2 1980) < LIl (Boehmeria

frutescens Thunberg.) AFBILTT > JRAA G AR TR LI - B3R ERSEH LI AZER L -

$ Chiu (1995) %% » HLAREVEIIL - (1011~ BORSENE - BREGRIR - RIFZIAZ 4 - (EIGTATA
AR DINI A MR S BRI (Sclerotianm rolfsii Sace.311L) » | EAHTAS
ORI UBHAET AR S ¢ F SRS % e P B LA LRGBS %

AN L AW N =

- ATEbE R T B R A BRI SRS A 2269 5% - BesZ HI 1 200649 H 25 H -
- ARFTRBEHRIACE - 21 2R TR -

- RAETERAGHEIAC R - BEEsE 8 - BEse a - 2 2R FIE

- RFET PR OISR ESR A - 288 SR LTS -

. KPR FERBYE B E A -

. EFVWEE > ETEMY ¢ tthsieh@wufeng.tari.gov.tw ; {EEHE  (05)5820835 -
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HRETEH &M (hydrocyanic acid) -~ fEECH%RZE (leucocyanidin) - fR&HE%E (phenol) -
—HERA (triterpenes) ~ FkJRAEE (chlorogenic acid) - IESENIAH (flavonoids) £ - AFTSLHTLAIERE
EETHEST (B. nivesa (Linn.) Gaudin) 2 IR{EESEIT | BERTSTALAHHRS - REBHA B AL B
81 > PACTAR 300 mg/kg FEABEARATCGR (Hu2004) - 1L TR S8 SRR (good
agricultural practices » fiijffi GAP) Z JEUEFE IR » FEEE L 2 TR » DUtrh R geil
fifiz F -

BB

HEXShimE - FIEEERAEDT
B R IR E I EE il (Boehmeria nivesa (Linn.) Gaudin) - GEgEa #7352 @ fi ] (A) 2
FEHEIM > A & 7,500 kg (N 1.28 % > P,05 2.1 % » K,0 1.35 %) ~ (B) &R AVl
HEAE 7,500 kg (3 HHS R EGHEOEZE L N1.3 % > P,0s 1.4 % > K,01.0 %) ~ (C) {LE2ERE (N 80 kg > P,Os
20 kg » K,0 120 kg) ~ (D) AR3-2S +HE7H#) 2,400 kg (N 3.9 % » P,0s 2.231 % » K,0 1.71 %) (Hsich
1999) BifEflE e (CK) Eh R - BEpata itk RCBD > gl 4 B TTHRIE 60x60cm > 4
TTWE > BFTRE 10 #k > /NE RS 18 m’ © A 2005 4E 4 [ 25 HIFEAE - Al HIREkEE T 18 -
fk} = SR MBS ST 0 Al 6 H 3 H ke 6 H 30 HEME T — R #HRE - 55+ i
FHEAETAE Wi RIiAE#% 60 ~ 120 Kz 180 KA HAR R ~ FEBO RS > BB TR IR ZERA
EENIE T B K E IR KB 5 R E I SRR A £ R B AR 2
B LR AR Bz B e A L B B 2 B AT AR =S (triterpenes) ARZIMHTT

=

=
TIRBLIEERIE

BB T SRR SE B BT (American Society of Agronomy) fiTfifilis 1353
757 (Klute,1986; Page,1982) -

+3% pH 2 HIE GRS EEARIE) : FREL 20 g A8 JEEZ RS AR 138 > ELFY 50 mL BEFfFH > fii1 20 mL
FHETIK - Foor IR » fE 1 /N (CREHHE 2 0 1% DU pH EHHIE pH 1E -

A W (EREE ) ¢ PRI 20 g ASREZHERSEATZ +5 + FEH 150 mL 4GRS
100 mL 7K » 753 HEFRI% - FE 2 /NRE G 2 20 125808 IR LRSS HHlE EC (B
AT

TIRAENE (LhE) PRI g RS 13 - (&Y 125 mL = F4ifH > i 10 mL (Y
IN K,Cr,0; » 4] » A 10 mL FIRREE - #25) » e 0 B39O0 80 mL KRk - #4) » §FE - 17
VAT TETER  TUE B LL 600 nm 5 2 B G E TR -

TEEBE RGO AE (B ) - PRI 1 sz R 2 3% - EHY 50 mL =)
HIA 10 mL i (0.25N HCL AT IN NHAF 2 EEHK)  BERE RS T > Bk 40 7 > FERE)E &
VLA ICP (S IERY S B TR T AT

AR GRE T HE (B TEREIR S ) - FREU 3 g RS EEZEEE 2 1-38 &S 30 mL BB
HIA 30 mL i (IN NH,OAc (2R » ERE G BB 1 /NEF > 38 » JEWRLL ICP 43477 -

0.
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HEEERIEYCEEBSEAE

PEFHEN S Y. B8 (Fe » Mn~ Cu~Zn ~ Cd ~ Cr ~ Ni Jz Pb) & &HliE /W KRIBEIZ AR
#E CNS i kel (1982) #1744 © ML 4 g SERHEE ST - WIS mL 22 95%IkE (&
2%H,80,) » B K HMREER AL - ARSI QREEZASINEE 550°C - PRI NRHE
3hrs » FEZABRER) o AR ERSEAR I AGBERAT 5 mL > fE/KIGE EInELo g - SRS INEVRE
KBRS T 25 5% 28 ST - YAl 25 mL IR EEREINE T 21 & 58 » Al ik e EE
100 mL > JEEFRITAIDIRZERARETE - DUBERGER TR (ICP) /S fTigwh s Ha)E (Fe -
Mn-Cu~Zn~Cd-~ Cr~Ni fPb) & -

P KEESE S EHE A 1998 B KRR e ~ 2B/ e fokis A hiE
Th e AR T 7K B /R AgrTIASEHE 53 ) HEFT43HT (Anonymous 1988) -

“FIARAE =R S I AT 5 - 255 HA R R R B I THFA A 2 e &5 T
Yy &k (http//:www.JHFA org.) » BUFAREGR S g > A 50% (viv)IEkE 200 mL (FFE/ 7K
(v/v)=100/100) » DLZKIHIERZ 70~80°C#&#: 20 min #2578 » FIERIFURILL SO%EREEDE o FaltA B
EHE=R G =RIER > BREREZE 20 mL > FEAIA 100 mL E#fEF/KFE iR - BN
SHIEARINESG (50 mL/2R) ZEHY » G REESE 5 min #REF3IEE > S RIHLEER OKE) BT gk
(@518) » N (&ULE) DL S%ixiEEsn (S0 mL/2R) EHEAAL 4 X - B OKE) PA2 N
HCL %% pH % 3.5 I » L S%hEEE SN (50 mL/R) EHEAI S K - itk e HmEEAS g - &
FEUHAEBHIPMA - IR6EREZ - FERIBGERTZEFENERE » 528, 24 hrs 1% DOSG GG AT
% (Thin Layer Chromatography > TLC) 5z 55 %%#% fH J& 7 74 (High Performance Liquid Chromato-
graphy » HPLC) 7% » BRI EB{L2 7 (America chemical association » ACS) FfE ]2 fE#ES}
H=mHE s (YA HPLC faliglts - DAL ARHEN) o LI /15 DR Taga 55 (1984) K
Stao (1996) ZESHTERFTMIARIIA 3 g M1 300 g AKZEHY » AW R £ —E IR - 0.1 mL fiiA
2% Na,COs » 2 min &I A 0.1 mL 50% Folin-Cocalteau reagent > JEE184 B AZER T S 30 min »
HIZE 750 nm BV - ARERAKIZ BT (gallic acid) Z AFHERIFRFT BRI SIS & -

m R

R TIRC B E D

it - AP E AT AR AR 1 U - BHEE L > pHERERE 7.18 » G EFSE
B3 1.23% » HRMERE 95 RS 20.6 mg/kg ~ AZHAESTPIS S 85 66.8 mg/kg ~ AHAVERS 5
B 1148.1 mg/kg ~ RHESET IS &5 185.2 mg/kg K FEEE 7R 0.068 dSm™ -

% 1. BRI B LTS

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

Soil depth O.M. P K Ca Mg EC
(cm) pH (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) dSm’! 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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ERBLERE

ARVERENKEEEBSEDN

SRR FIT A FH o SEREHEAC ARG - FLEE B4 Fe » Mn ~ Cu~ Zn ~ Cd ~ Cr ~ Ni J Pb 7 &5
TRHAREHERE > B BRI (3% 2) - FERKERIRE R (RN ERER 10 #85 &
Fe 12.3 ppm (FF4EfE 5 ppm) K% Al 9.2 ppm (FEHE{E S ppm)I = AEEHE(E ~ Cd 0.013 ppm (FEHE(H
0.01 ppm) ERFHEAEARITA » HARG(RARHERE (£ 3) -

2. FEHEIUE S MRS BT

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

%55 & B4

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
P,0s 2.10% = Cd 0.74 mg/kg 5 mg/kg
KO 1.35% > Cr 73.9 mg/kg 150 mg/kg
Mg 0.87 % S Ni 7.9 mg/kg 0.25 mg/kg
Na 0.30 % — Pb -7

Ca 21.20 % ¥

* — :Not deteced.

x 3. EKEESE R

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 pg/cm 750 pg/cm As 0.012 ppm 0.1 ppm
NH4-N 0.09 pg/ml — Al 9.2 ppm 5 ppm
NO;-N 8.7 ng/ml — P 9.2 pg/mL 0.29 pg/mL
SO, 84 pg/ml 200 pg/cm S 23.9 pg/mL —

Cl 4 ng/ml 175 pg/cm Na 8.9 pg/mL —
COD 21.71 ppm — K 5.8 pg/mL —
Total N 2.07 ng/ml 10 pg/cm Ca 43.6 pg/mL —

Cu 0.016 ppm 0.2 ppm Mg 12.5 pg/mL —

Zn 0.049 ppm 2 ppm Fe 12.3 pg/mL 5

Cd 0.013 ppm 0.01 ppm Mn 0.17 pg/mL 0.2 ug/mL
Cr 0.011 ppm 0.1 ppm B 0.025 pg/mL  0.7pg/mL
Ni 0.013 ppm 0.2 ppm SAR? 031 6

* — No data.

Y SAR = Na/d% (Na, Ca, Mg (meg/l))
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4. BB TR TP - R R e S R R
Table 4. Effect of different treatments on growth of Boehmeria nivesa and the contents of triterpenes and phenolic

compounds in the roots

Plant . Fresh Fresh Dry Dry . Phenolic
. Tillers . . . Triterpenes
Treatment height ( weight weight matter weight % compound
@ ") gplh)  kgha) (%) (kgha) V)
A* 102.2 ab’ 9.2 ab 518.0a 14,389 a 38.70 a 5,568.5a 0.380a  0.105 abc
102.7 ab 10.7 ab 362.0a 10,056 a 40.60 a 4,082.7 a 0.237b  0.114 ab
C 104.9 ab 82b 409.5a 11,375 a 3570 a 4,449.8 a 0.136 ¢ 0.090 be
1353 a 147 a 5935a 16,486 a 41.68 a 6,871.4 a 0.102 ¢ 0.070 c
CK 96.7b 9.3 ab 3095a 8,597 a 3990 a 3,430.2a 0.150c 0.148 a

“ A: chicken manure at 7,500kg ha’!; B: chicken manure with Trichoderma sp. at 7,500kg ha!; C: chemical fertilizer
at the rate of N:P,05:K,0 = 80: 20: 120 kg ha™'; D: soil amendment (AR3-2S) with chemical fertilizer (N:P,05:K,0
=3.9:2.23: 1.71) at 2,400 kg ha™'; CK: not treated.

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

BRBHSMESE

HFEEE (R4) BUr - FOEH TEBINY 2,400 kg (N 3.9 % » P05 2.231 % » K,0
1.71 %) > “ERifA % 180 KA BRI R » HAPHRERE 1353 cm > SRREE 14.7 1%
Sl BL AR P SYo R M2 HR AR he L2 AERHE Y 104.9 em Jz 8.2 #k ~ S %t
HZAEYIMEHEIEE Y 102.7 cm Jz 10.7 PREZZEFHENEAY 102.2 cm Jz 9.2 M PRI RN U AR A ~
HZEDL D B 0 430115 16,486 kg K2 6,871 cm (HZY)3 41.68%) » K% A BRI 14,389 kg K
5,568.5 kg (H#21°K 38.7%) » C BEFRRY 11,375 kg I 4,449.8 kg (H2¥°K 35.7%) » B & CK BRI 7 f e
BRI » 5304555 10,056 kg 2 4,082.7 kg (§z¥7% 40.6%) ~ 8,597 kg J 3,430.2 kg (#7477
39.9%) » (HARKR Er i T AT A SRR B IR 5% 2 -
FiiiEESBESE Rt REIIESE

TR FEY) BB o BTSN » Cr PIERSEHIET A JEHER 7.6 ppm - B
R S 8.75 ppm ~ C JEFHIE 5 8.56 ppm ~ D B FS 7.25 ppm ~ CK BRI FS 5.62 ppm » FRHE
AR AR E 150 ppm s Al SERF4E A BB 5 670.7 ppm ~ B B3 E& £ 509.4 ppm ~ C
JE P £ 536.6 ppm ~ D FRMIEFS 579 ppm ~ CK FRIHE 5 458 ppm > FEEURAERHIARE AL ERE
% (HA B R S R E AT o

R BT AR 2 M8 =l SRR 2 A & A R 4 BB = ni S DA I i s
7 0.38% » KBS REE R Y PEHEANEL 0.237% » 43Rl B AR — pRBLELA SR E A5 5 8
PE S B DN A 0.148% 5 B sy > RS & /R BER REFE 2 ALY e S R HE A 731
55 0.114% k2 0.105% » [ ik 2 & i o fit A H BRI G 1 0.09% B 2 AN 0.07%AHT -
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AW

BRI ELERITA » 1 2001 4 ESRUAAEHIMRERET » 2004 SE4DRLH BT
0 O~ SEEBBERENIY (8 1-3) - BRI KIS ZE A SIS - AR 2005 £ 7 HRY
BRI LR Fe 2 FS 12.3 ppm ({5 ppm) J2 AL FS 9.2 ppm (I Sppm) 5ot
fif > Cd ErRRERAPEAE - FFsE S S MU SR R(EE ML T - fERRTSARARE
BT » AR T R B R AT RS - AR EPI BRI L B - AR
KRB~ LR » DR EYI2 0T « e AR E R S5 RO TT
W ALIES © SRR ALETURORCRIF IR EREE R -

PR S SR  IE P A O e Y ARS-2S LRI
RIS BLARIIIREDICHE - BORHD - TSR - SRR - SO WA SR LA
e BT AR T BSR40 NPT e AR AR L
3 (Hisieh 1999) » BT BREE A AC 155 90 S AT R 1A » PRUIE » ) AR3-2S
R D A I + (L 2005 4K f% SRS Lok FL 7R st 2 -
N R PR R S TR A L T A SRR A - (REHR AL IHEPT
4% <

ERESEEA R Meroure 25 (2004) FIF UV SUEHEAKER - 5K L 1R
(biomass) BE#HEAAIRDTE(E - (HIEF TIVAIERIZ MR TURABEN - LAl BRI L
SR IO FTHET SRR L » LB B B s BT 20 I
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Fig. 1. Variation in Fe 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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PRt P RS HE I Tk FAR S RIS PR PR R ] B2 A E = T I i o R 2
RAE > EHEH RIS (R — R - [N > HAR e & R b F M A eSS e
Mercure £ (2004) SERERANRT Ky Lalths R - 5% S TP AR L 2825 - DUnTHERS Suht 4
FHENE > AR BRI EEFEIIATRICEER L =0l —& > B TR IR 1T -

H pir e TS o B S e ) S BT R R REAT B BT > TR R BERYBERT S MBI SZ IR RRERT &
R R EEEEE (GAP) Bld - SEEIENR FL T A AR SEM T TR R FTRE Rk (R SR
FFE R RS B I - BT ERBIBUR R T R L S b e dh L AR FTRAE A EYINTR
TFr GAP Bl » INEEARZERE RIE R I E ARG IR E LR TR e 25 -
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Effects of Organic and Chemical Fertilizers Suitable for
Good Agricultural Practices on Root Yield and Active
Ingredients of Boehmeria nivesa'

Min-Fu Hu?, Chiling Chen’, Yahn-Chir Lee’,
Ting-Fang Hsieh™®, Chien-Liang Chu’ and Jih-Zu Yu’

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™; (B) chicken manure with Tricoderma sp. at 7,500 kg ha™; (C)
chemical fertilizer at the rate of N:P,05:K,0 = 80: 20: 120 kg ha™'; (D) soil amendment (AR3-2S) with
chemical fertilizer (N: P,Os: K,O = 3.9: 2.23: 1.71) at 2400 kg ha'and (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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