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Rt EHESEERESESE2 Y
BB AEE mEn Fuat Het ek

m =

T ~ ARG - AR ~ EREL ~ FHAETT ~ SIRICK - 2007 o [IERE RS R A R B
HRGRTE - GEEEWTE 56:165-175 ¢

T AR AR B 22 2 S YL R B B IR R i ARRBR DA 25 (Curcuma longa) B
B Bl 2SN (A) FEEHEITHEAE 9,000 kg » (B) S KM APk
#E 9,000 kg > (C) fEFH R LERAEEL (N:P,05:K;0=90:40:100 kg/ha) » (D) L3RI
2,400 kg > K (CK) fEANEEREIRS RIS - 5 “FETHE 28—l R
FEER A% i R i AR e fif e iy B ORI 72 0 (H s i R B E C- A R D B »
AT 7 By e P B S IR PR A N 23.1 t R R 5,938 kg RZER 5 JilaFH S AN
B 2 A= Wy IR R R A A BRI 20 t 6 ER K2 5,170 kg BZER » it FH 2 st B2 AU s g
INEEU 24 t fFER R, 6,245 kg BZER 5 it RSN iR BR A A B 22.7 ¢ FER R, 5,893 kg
iz B BRLAREATIER 15/ LI 20 ¢ i ER R 5,316 kg RZEE » 25 AP RABRAG R A H A5 AR B ] 2 AR
o B LR EE N e > (EAEE R ERIIRE S A Al C B> HEEERS IS
Jits FHRESEHERC R B9/ U 21 ¢ fiF R R 4,645 ke 8788 S i FH 2 /R REEE 2 A W IR AR}
SRR 12 t BEEE R 2,716 kg HZEE 5 i 2 i LB DRl A A B 18 ¢ fFER
3,998 kg HZEE 5 fifiFH ISR ER AR AR 14.3 t fiFEE R 3,296 kg vz R ERAEAL I 50
EEUI 13 t i EE JY 2,849 kg BZEE » AFEPIRNEKRZ B LD - DL A BREE 5,292 kg T 0 KIS
C BB 5,122 kg - BB EEOTAER - AP LU (L E2AERHE 2 0.43%ik 5 - K
Pl RN Ry TR - 55 0.41% - (HERME T TR BRI AE 5% 7K

i

HEFER, o
FRSEET - vl - FESOEID - MR - (P RIRREERE -
Bl 5

B8 (Curcuma longa L) BKBEA (34, » PR=1RRICH: 1989 (E7E5R T IR S HORILE-
e —FWE > AHINERS ML AR KN T2 ZRIH A (Chen & Tsai
(NCI) AFEEE =BT WA 26 P b OE TR R B SR i > HAA TR R T
B AR R FEVE MR I 2 lipoxygenase/cyclooxygenase ~ xanthine dehydrogenase/oxidase ~ inducible

ﬁﬁﬁ%)ﬁ%%%éﬂ@%%éﬁ%ﬁﬁﬁ e 5 2292 5% - #esZ HH] £ 2007 427 H 3 [ -
ARETAFAHBBIAIE & EUE}J}%% o i SR RIS o
Kﬁﬁﬁﬁfﬁ@ﬂf@%ﬂﬂﬂ@ﬁﬁ%% o E“:PL?%;* TR -

AFTEALAEIFZE R - BIEAZE R - B BrhiR i) -

AHEHEFF UG BIREAT - B SRR YU -

SEEAEE B TEMY - minfu@wufeng.tari.gov.tw ; {EEHE © (04)23302806 -

NP =
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nitric oxide synthase (iNOS)- protein kinase C (PKC) Jz EGF-receptor 7 tyrosine kinase (RTK) %51
(Lin & Lin-Shiau, 2001) ; Ed{]I#] 12-0-teradecanoyl phorbol-13-acetate (TPA) 5 [#E DNA JlIE#r.2 2
FEFMIRES RS2 8 (Lin 2001) = Miquel (2002) Jfi5HH B s 2 My AE bR HI = U IR il 8 3 oy
Bt SRR ERGAHRE (hepatic injury) FHZfiE (psoriasis) M « BPYHEESEL Na (2000)
Bl Lai (1976) JRHEH S » BHAC DR N B A E | P B B AR E R AR ~ R MTVRIEER ~ 18
i EEEE DRI R R o B E i IR g B OB R S B AR < 1995
FEEN RS AR 77,400 /AU (Singh & Randhawa 1985) « At iif st & s L KEFHREIE L
FAARLR AT R 8o #E7 7734 (Chiu 1993a) ~ ALERIDELE ] EHEE (Chiu 1993b) K AEIY] R AR
REEFEERGET (Hu 1996) 55 « JGHEEHER M EVEMERG S AR REEEEER - HREO RS
PEARI #5828 REfErE KR (1,000 mg/kg) JMEEEE (Liao 2003) » PRI » —fiEnih S SE L A7
A HET TS R ORI S i » W BRI T E 2R ILIE -

MR T

kbR B R (Curcuma longa L.) SCFRRKEEE > Sl R o35l e B 022 ol it FH 2 B HE A
(A) BEAUEHIE 9,000 kg (N 1.28% » P,Os 2.1% » K,0 1.35%) » (B) S AREIEEZEZEE 2 VAR
9,000 kg (N 1.3% » P,0s 1.4% » K,0 1.0%) + (C) HiFHZ AL (N:P,05:K,0 =90:40:100 kg) » (D)
THEERIIY) 2,400 kg (N 3.9% » P,05 2.231% » K,0 1.71%) BRI /EEEE (CK) SR - 5
ESELEER RCBD » 4 S > /N AFE 22.4 m?® - 2005 FEIHBHEME -4 H11H-5SH30HKG6
H 27 HIETTRRRE ~ 554 Rt B R TTAE - 2006 4 4 H 3 Hf#EME » SRR ~ 55 R A E R
TRl 4 H24 H ~5 H 20 HE 6 H 19 HAE T o AERTREDIERE T T3R8 - FE =S50
o3 KB R AT B SR B I v TR MR R 1000 f59AEE 2 /NKE > RER SRR 90 ~ 120 K2
180 KAEF TR AR HAR =y ~ BEBU B > 2B AR ER A PR R EER G - B R = VR KA
TR R AT KE L 5B -

TIRIB{CEERIE

TIEEAE B T T EURMRIR LB R EEEEE (American Society of Agronomy) FiTHihZ 1355
757 (Klute 1986; Weaver ef al. 1994) -

132 pH 2 HIE (BB ) : FREY 20 g ASEEZ AT 2 138> 152 50 mL BEFRrH > 7] 20 mL
FHEF7K - St o s 1 /NKe (LR 2 ) 1% 0 DLpH A% (Suntex SP-701) JHI%E pH i

TEEHEEE (BEFE) @ PP 20 g & EEZERE e 2 138 > &L 150 mL R > fi
100 mL A7 FE53 R » fR0E 2/ INRFC LR 2 O8I SRR DAL AR (Suntex SC-170)
HIE EC (FEER) -

TEARENE (Lhtak) - PP g AREEZEERE 2 158 > &hY 125 mL =fjf - /i 10 mL
1Y IN K,Cr07 » #2545 » fIILA 10 mL HRATRIEE - #5750 » #7090 £ 80 mL LEEroK - #24 » #iE -
FHAWISER - BUSIEHELA 600 nm 752 EEEELAET (Hitachi U-2000) FEFTERE -

TEBFESEECHIE (BERE ) PRI g ARGz 3 EA 50 mL =fg)fH
HOA 10 mL fliH (0.25 NHCLAT 1 N NHAF 23R EH) » BRE R - Bz 40 1 - FERIEE
VLA ICP (JEERE S FE AL 47r#E > Jobin-Yvon ULTIMA-C) #1743 ©
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TR e (BIERSERSREE ) « MR 3 g R EHZIENY . 4 » &% 30 mL HHH
R A 30 mL AR (INNHOAC ZIRGR) » B ER T > B 1 /INRE » B8 - S8 ICP 734 -
HEIEERINE EEBSERIE

FEREHEAL S e, Ei< )8 (Fe ~Mn ~ Cu~Zn~ Cd ~ Cr~ Ni & Pb) SEHIE » JHKEBEIZK
FR¥E ONS (2 IkHabaE (1982) /0T © AU 4 g ZERHEEHAHST » RI0 S mL iz 95%IPHE (&
2%H,80, ) » Bh KRB - AR ERIAEA QRESZDINEE 550°C » PR M
3 /N BRI » IR IR AR A AR I ABIRAT S mL - 7EAA I EINZ i - IGAERE N
B R ER M TR 2208 B AG TR - AR 25 mL YR EEREHIEN A S 2 A - el ik e &
% 100 mL » JE AT RI AR AGETE - DUSIERL G AL/ 474 (Inductively Coupled Plasma-mass
Spectrometer * fi&ifE ICP) iR~ EH4E (Fe~Mn~Cu~Zn~ Cd -~ Cr~ Ni Jz Pb) &5 -
EIKEEEESECHE

et 1998 A RAEER e ~ EBIKEEBE TS SoKi5 B iath & FTimey T 7K B K hgs
W5k ) T4 (Anonymous 1988) -
ERRSESM

PRI IRAAR ST Py BTG e f I & R R B <l o /T EE 3R (Curcumin) & &4534T 0 45
M /iR A 95% ZEEZE R ft VAN R E s (af% - DAERIVEAE 430 nm R WO HIE
RN FTHRIRDL Sigma /47 C-1386 EMRBNEIOLY « il PSR SR 5
T SR F= FL B /K HE  (least significant different, LSD) J3ATELA=RLM: -

wm R

SRRt 2 IRt E

Bt - S B PR E T AS RANER | SR > Bt > pH PR 7.18 » AIE PSS
B 1.23% MRS ER 20.6 mgkg ~ ZHAVEFIPSE B 66.8 mg/kg ~ AT TS
=% 1148.1 mg/kg ~ ASHAVESEP GG B 185.2 me/kg J B 7P 15 0.068 d/Sm (3£ 1) -
EEMREN KEEERSEDN

AR FITfte FH S S HE I RSAR Y > HLEE S/ Fe » Mn » Cu~ Zn ~ Cd ~ Cr ~ Ni» Pb Jz As 5K
22003 £ 9 [ 15 HAE ZAHRELSEER K E S A M IR 5 B A3 T SRR IE B =Rl E]

(%£2) - /KBTI > 2B FREERA TSR > 8% 12.3 ppm (FHE(E S ppm) Kd#n 7.3 ppm

FEARYEE CREME(E S ppm) ¢ 28 ARERSLIAT/NEEEL > §7 6.9 ppm ELEARHE(ESL > HARIHH K
FRrE(E (£ 3) -

1. e PRl T B AT

Table 1. Soil properties of experimental field at Agricultural Research Institute before planting turmeric (Curcuma

longa L.)

Soil  depth Organic P K Ca Mg EC

(cm) pH matters (%)  (mg/kg) (mg/kg) (mg/kg) (mg/kg) dS/m 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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7 2. FERMENUE I8 MR B AT

Table 2. Concentration of heavy metals and mineral elements in chicken manure

Item Tested value Standard Item Tested value Standard
value value

Water content (%) 335 -7 Cu (mg/kg) 83.8 100

pH value 8.6 - Fe (mg/kg) 3499 -

Organic matter (%) 2.2 - Mn (mg/kg) 556 -

N (%) 1.28 - Zn (mg/kg) 51.3 800

P,05 (%) 2.1 - Cd (mg/kg) 0.74 5

K,0 (%) 1.35 - Cr (mg/kg) 73.9 150

Mg (%) 0.87 - Ni (mg/kg) 7.9 25

Na (%) 0.3 - Pb (mg/kg) - 150

Ca (%) 21.2 -

* — :Not detected.

7 3. /K EE SR Y TR S BT

Table 3. Concentration of heavy metals and mineral elements in irrigation water

Item gestesvali Standar value
(2005) (2006)

pH value 7.82 7.65 6-9

EC value (uS/cm) 347 322 750

NH4-N (pg/mL) 0.09 —* —

NO3-N (pg/mL) 8.7 — —

SO4 (ng/mL) 84 71 200

Cl (ng/mL) 4 3 175

COD’ (ppm) 21.71 — —

Total N (%) 2.07 2.1 10

Cu (ppm) 0.016 0.01 0.2

Zn (ppm) 0.049 0.04 2

Cd (ppm) 0.013 0.001 0.01

Cr (ppm) 0.011 0.003 0.1

Ni (ppm) 0.013 0.004 0.5

Pb (ppm) 0.014 0.004 0.1

As (ppm) 0.012 0.002 0.1

Al (ppm) 9.2 6.9 5

P (pg/mL) 9.2 0.17 0.29

S (pg/mL) 23.9 —

Na (png/mL) 8.9 11.2 —

K (ng/mL) 5.8 1.9 —

Ca (ng/mL) 43.6 41.5 —

Mg (pg/mL) 12.5 11.1 —

Fe (ug/mL) 123 2.7 5

Mn (pg/mL) 0.17 0.06 0.2

B (ng/mL) 0.025 0.014 0.7

SAR* (/ meq/L) 031 0.4 6

# — t No data.
¥ COD=chemical oxygen demand.

X

SAR = Na / ’C‘czﬁ-fMg (Na, Ca, Meg (meq/L) )
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REEEREEEESEDN

PRGBS E S Cu~ Zn ~ Cd ~ Cr ~ Ni [z Pb S5 845047 - 159 2 BRI FIAH & & fb CK
SR % > A I Sl CK S 2B 755 > Cu (6.81:5.53) ~ Zn (51.43:30.83) ~ Cd (1.29:0.33) ~
Cr (0.97:0.73)~Ni (2.57:1.46) ; AL F1 B S5 5 55047 2HIREIIH & EI9Eh CK S/ m e #iss
ALY B (F) &Ml CK MRS 270 (F£4)-
EETEEBHCERBE

E—AFRRR 120 f2 180 KAEGFHARTE - A B EH15S 25.6 cm J2 52.8 cm » #2835
5 5.8 35 B mHIZ MR AR 22.2 em [z 54.4 em > BEEUTISE 6 BE/54T 5 C BBk S
% 25.1 cm Jz 54.0 cm > TEHT 5.6 57 6.0 B ; D EHEEREE B 25.4 cm f% 53.6 cm » ZEHIEE
6 F/eAy 5 CK BRIk E RS 22.4 cm Jz 44.5 cm > BEELSHIES 5.7 J 6.0 BE o HI#5 R ]
R~ RINA B A

2R AR 120 J2 180 RAEHFHAASH - A IS HIES 56.2 cm JZ 106.5 cm » BEEZR
5 5.9 K 6.9 BE ;B S S BIE 62.7 cm K 96.6 cm » BERRFIE 5.4 6.5 B C R
RYIRRE AT RIS 65.9 cm K7 103.8 cm » ZEET 5.9 K 6.6 Z£ 5 D BT E 5B 65.8 cm K7 99.8 cm »
HERAS 5.9 K2 6.0 BE 1 CK ISR 65.6 cm K2 96.3 cm » BEBS A 5.9 K 6.4 B (F25) -
AENRDEFECEFTIIEERBIXRAE

B A R PR B R RN A 73 BRI R o R EL g T (R 4) 0 B—X
R E FRFITE B R R HE A B 64.0 g 2 11.7% » B BEFES 59.5 ¢ K 12.7% » C jRBiE
57.0 g F2 10.1% » D EEES 50.5 g K7 9.6% » CK pEHIE 73.0 g K 15.3% & 56 {044 8 =
NRLA 2 A7 HAPEERESE A R 284.5 g f 208 g {52k ETRKE
Z 50.9%J¢ 37.3% > B g Ry 220.0 g 5z 219.0 g » ARG A2 T HE 45.2% ) 42.1% » C EHES
321.0 g 7 194.5 g BAb2ffd: 7508 55.2% % 34.7% » D JEFIE 284.5 g Jr 212.5 g » Sk kisy
L PR 52.3% K, 38.4% > CK BRI 220 g K7 162.0 g B4 T4 8 49.0% K, 35.6% ; %)%
R AP B S o E R A 5 B — R ARG AR AT 5% A28 0 ik

M E REEE  (AARegpEHENRSE (R6)-

4. R IR SRS BT

Table 4. Heavy metal contents in harvested turmeric rhizomes

Heavy metal content (ppm)

Treatment R
Cu Zn Cd Cr Ni Pb Al B

Chicken manure, 9,000 kg/ha 5.53b” 30.83b 0.33b 0.73b 1.46b 0.32a 7450a 4.05a
Chicken manure with Trichoderma sp., 9,000 kg/ha 6.02b 45.50a 090a 0.85ab 2.01ab 1.04a 59.52a 3.43ab
Chemical fertilizer, N:P,05:K,0 = 90:40:100 kg/ha  5.96b 4594a 1.17a 0.88ab 2.39a 1.0la 59.52a 2.75b
AR3-2S soil amendment, 2,400 kg/ha 6.44ab 4397a 0.72a 0.74b 191ab 0.76a 57.08a 2.92b
No fertilizer (CK) 6.81a 5143a 129a 097a 257a 0.74a 89.70a 2.82b

“Means followed by the same letter within the same column in each year are not significantly different at 5% level,
respectively according to least significant difference test.
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Table 5. Effects of different fertilizer treatments on growth of turmeric plants in 2005 and 2006

Plant height Leaf Leaf width Leaf length Branch
Treatment” (cm) number (no) (cm) (cm) (no.)
120d“ 180d 120d  180d  120d 180d 120d 180d 120d 180d
2005
Chicken manure, 9,000 kg/ha 256a” 528a 58a 58a 149al143a 37.6a 465a 14a 43a
Chicken manure with Trichoderma sp., 9,000 kg/ha 22.2a 544a 6.0a 59a 163al14.0a 36.6a 462a 1.0a 38a
Chemical fertilizer, N:P,Os:K,0 =90:40:100 kg/ha  25.1a 54.0a 5.6a 6.0a 142a125a 365a 475a 14a 3.6a
AR3-2S soil amendment, 2,400 kg/ha 254a 536a 59a 6.0a 135al140a 36.0a 509a 1.8a 40a
No fertilizer (CK) 224a 445b S57a 6.0a 132al3.6a 356a 447a 14a 39a
2006
Chicken manure, 9,000 kg/ha 563a 1065a 59a 69a 142al174a 394a 545a 0.7a 32a
Chicken manure with Trichoderma sp., 9,000 kg/ha 62.7a 96.6a S54a 6.5a 132a150a 358a 49.0a 09a 1.6¢
chemical fertilizer, N:P,05:K,0 =90:40:100 kg/ha 65.9a 103.8a 5.8a 6.6a 138al156a 373a 53.0a 12a 3.la
AR3-2S soil amendment, 2,400 kg/ha 658a 998a 59a 6.1a 132al152a 36.6a 51.0a 14a 27ab
No fertilizer (CK) 656a 963a S59a 64a 138al152a 37.8a 500a 14a 2.1bc

* Growth days after planting.

¥ Means followed by the same letter within the same column in each year are not significantly different at 5% level,

respectively according to least significant difference test.

2 6.

B BRI R A T S e B L

Table 6. Comparison of fresh weights of different finger set of turmeric rhizomes among fertilizer treatments

Primary finger set Secondary finger set Tertiary & Quaternary Total finger set

Treatments

(g/plant) (g/plant) finger set (g/plant) (g/plant)

2005
Chicken manure, 9,000 kg/ha 61.0a%(11.7 ab)”  284.5a(20.9 ab) 208.0a(37.3 a) 5535a
Chicken manure with Trichoderma sp., 9,000 kg/ha ~ 59.5 a (12.7 ab) 220.0 a (45.2b) 219.0a (42.1 a) 498.5a
Chemical fertilizer, N:P,O5:K,0 = 90:40:100 kg/ha 57.0a(10.1 b) 321.0a(55.2a) 194.5 a (34.7 a) 5725a
AR3-2S soil amendment, 2,400 kg/ha 50.5a(9.6b) 284.5 a (52.3 ab) 212.5a (384 a) 5475a
No fertilizer (CK) 73.0a(15.3 a) 220.0 a (49.0 ab) 162.0a (35.6 a) 455.0a

2006
Chicken manure, 9,000 kg/ha 118.8a(19.8b) 289.8a(48.5a) 186.5a (32.0 a) 595.1a
Chicken manure with Trichoderma sp., 9,000 kg/lha ~ 75.3 a (23.3 ab) 126.8 a (45.5 a) 87.0a(3l.2a) 289.5a
Chemical fertilizer, N:P,O5:K,O = 90:40:100 kg/ha  130.2 a (24.5 ab) 232.2a(45.8a) 150.8 a (29.8 a) 5132 a
AR3-2S soil amendment, 2,400 kg/ha 111.2a(29.0 a) 180.0 a (44.0 a) 110.52a(26.8 a) 401.7 a
No fertilizer (CK) 91.8 a(25.8 ab) 174.0 a (47.0 a) 100.3 2 (27.2 a) 366.1 a

? Means followed by the same letter within the same column in each year are not significantly different at 5% level ,

according to least significant difference test.

¥ Data in parenthesis are percentages of total finger set.
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B P B R N RN RS A3 SRR P S 5 SR PR B S — R T
KRS E R R ET R0 A B 118.8 g f2 19.8% » B gEFH 75.3 g 7 23.3% » C &R 1302 g
T 24.5% > D FEHIE 111.2 g K2 29% » CK BEFHE 91.8 g K 25.8% 5 &5 (/R4 AL T- B = (7R L
LA TS B E R R R A RIS A 289.8 g Je 186.5 g0 B A RAR AR TR 48.5%
T 32% > B BEFRE 126.8 g F 87 g Bk E T8 45.5% K% 31.2% C sl 232.2 g | 1508 g
Bl AR TR 45.8% 52 29.8% D iR 155 180 g Jz 110.5 g» A AR A2 T-HE R 44% ) 26.8%
CK BZHHFS 174 g }2 100.3 g » SAERMRME T X8R 47% 572 27.2% 5 RIS BRI B —0 A4 T HE R
WE SRR AR 3 T R =0 A TREPT E o SRR 72 5 - AP L Bl 55 A
B BRI B — oy AR R S SRR — S (A TR = R A - EA T
TREVERERANETTE E(e - nREA B ER (R6)-

BREECEFREESERIT

AR R AT 0 A R RN ER 23,104 ke 0 HZEE 5,938 kg B JREIY
R/NUEfEER 20,041 kg 0 HZEE 5,170 kg > C R BRI P/ LHAFE 24,020 kg > HZEE 6,245 kg > D i@
PR\ UEREER 22,667 kg » #2EE 5,893 kg CK i HIZR 44/ LEfREER 20,062 kg @ #58E 5,316 kg
Bl FHAL A 2B Sy - Xt FHRE B HE T - (ERSER G T 0 M B R A SO /K HE 2R -
BARRERE A BRI EREE 21,257 kg HZE 4,645 kg B BB EEFE 12,572 kg
W7 EH 2,176 kg 0 C BRI R BRI g/ LA fEER 18,339 kg » BZE 3,998 kg » D RIS/ el &
14,329 kg » #ZH 3,296 kg » CK FREHPIGfF/ UHAFEE 13,071 kg » RZEE 2,849 kg » {4 i I ZEE HE AT
FHBMISE (RT) -

BREECEFERSEDN

B R B SR B R 5 0.61 %1 » RSt - EEAR Y& ke
FEFCHENE 55 0.55% » (ERSHET TR BRHIRIE SOREE/KHEAR S © RN & AR HEA S H
RO AN E AT -

55 ARG SR DA FH e HE I & e HERA I B s RS AR 0.27%5 » KB
0.26% » fLIEE 0.24% - Jifs FH & AR HEE 0.21% (K 8) -

AW

H il R EEER P EE LRI HERBSTEM SR KETS B - DU RS - A
AEAETTHT > CFA U A HERE - L LI BT R0AT - DAGETE Ry MR Bt (A Tl
HIGEI KB BB AT - A AR R E S S BT - FsokrhuZ i 80
R RE  E8 - s TR R ETE o AR 13 pH >5.5 I - T IESRROVARR LR - T IR
8 IR AL P MG YITRETELE - B B B S « NPT K
5 IEREEK AT - $i - $iers (R EREER RER I - AR SRR E -

FHASAEH e AR S U R 1 1 R S HE TR < L e B T S & A S
ETTILSS - PRI S AR R S BT REUR > CK A& &N S 4 MICkR G e - Hoalge
JEU DR oA B T B S R A& 1R P B I — B2 DA 7 R0l > mIREs s i st P B - bR
CK e M B iR S BATS LA sEE AT = o) - eI LLESEHENC S (R > BURERIBSL - BIRiR
LA BB A
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7. BREITRE T B RR K B

Table 7. Effects of different fertilizer treatments on the rhizome yield of turmeric plants

Rhizome yield
Treatment Fresh weight (kg/ha ) Dry weight (kg/ha)
2005 2006 Average 2005 2006 Average
Chicken manure, 9,000 kg/ha 23,104 a* 21,257a 22,180a 5,938a 4,645a 5292a

Chicken manure with Trichoderma sp., 9,000 kg/ha 20,041 a  12,572a 16,306 a 5,170a  2,716a 3943 a
Chemical fertilizer, N:P,O5:K,0 =90:40:100 kg/ha  24,020a 18,339a 21,179 a 6,245a 3,998a 5,122a
AR3-28 soil amendment, 2,400 kg/ha 22,667a 14329a 18498a 5,893a 3,296a 4,595a
No fertilizer (CK) 20,062a 13,071a 16,566a 5316a 2,849a 4,083a

* Means followed by the same letter within the same column in each year are not significantly different at 5% level,
respectively according to the least significant difference test.

8. HpHH] B R G R L

Table 8. Comparison of curcumin contents of turmeric rhizomes among different fertilizer treatments

Curcumin content (%) *

Treatment 2005 2006 Average
Chicken manure, 9,000 kg/ha 0.55 @ 027a 04l a
Chicken manure with Trichoderma sp., 9,000 kg/ha 0.39b 021a 030a
Chemical fertilizer, N:P,O5:K,0 = 90:40:100 kg/ha 0.61 a 0.24 a 0.43a
AR3-2S soil amendment, 2,400 kg/ha 0.55a 0.27 a 0.41 a
No fertilizer (CK) 0.30 b 0.26 a 028 a

? Dry weight basis.

¥ Means followed by the same letter within the same column are not significantly different at 5% level according to
the least significant difference test.

BN AR AR A MR AN (AR L B s B
PRER > SRR AR R R E R AR IR LS — R > 0B BRI L -
PR P B AR R A - TR B R EE IR 28— AR R A R B A SR -
NEEEAE AT 20 ¢ PEUBURATIGH < SRS I R AR > 8RR —F 2 K
AT SRS LR BOR AT S8 LRI TP R R T LAERS -

AR B AR R L LRI - FR A BN RREHERAIR 20 ] - HERmEI(K -
BERTREZE BRI AT R A N IR » DABUEER — 528 =0 A H R - (B PR
WIER IR BT > A RIS E IR EGZE 5,292 ke #En A EAHERER - XS C BB 5,122 kg » 15
Z Tt FHREEHEN e 2 P AL B2 AT B s AR R A R TR S -

EEREGREOT B R H e B R S LT A S Ee R B R A
SETHEERARRERFZEHESAREN - {KiR Lingamullu (2002) S5 HPLC St f5iA04T
B AN [ il B R A B 0 Salem FI1 Erode . BEEE SR 4%/cf5 » ARFTFIFHE
AR B R SR R AT (HPLC, Waters 2695 B ) #8307 > A Bl n] 3 0.28% »
B RS 0.25% » C BEHEES 0.29% > D BRI 0.27% » CK BEEEES 0.38% > HfEAR CK Rl E EE S &=
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[EH R EORERIR AR 2R FORBEAIE A BRI EAE R NI IR
R S EIE AR - BIeEes i L R e B Eaiem B -

ML > T AR Bt R T > B S IR I PR B A 2 - b T = (R It
FASEFEHEAN A/ EE 9,000 kg (N 1.28% » P,05 2.1% » Ky,O 1.35%) » HASH/\UEfEH 22,180 kg » §ZEE
5,292 kg WfE:  (HEFEEIHA AR R EF LR - RERERSRSEMER ST
N 6,000 kg o B AT IR 2,400 kg (N 3.9% > P,052.231% » K,0 1.71%) FE °
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Effect of Fertilizer Treatments on Rhizome Yield and
Curcumin Content of Turmeric'

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

Abstract

Kao R. L., J. Z. Yu, C. Chen, Y. C. Lee, C. L. Chu, T. F. Hsich, and M. F. Hu. 2007. Effect of fertilizer
treatments on rhizome yield and curcumin content of turmeric. J. Taiwan Agric. Res. 56:165-175.

Good agricultural practice (GAP) is the currently emphasized policy for cultivation of safe
agricultural crops in Taiwan and is recognized as a crucial measure for production of medicinal herb
products. In this study, four different types of fertilization were evaluated for their effectiveness on
rhizome yield and curcumin content of turmeric (Curcuma longa L.) in 2005 and 2006. The treatments
consisted of (A) chicken manure at 9 t/ha; (B) chicken manure with Trichoderma sp. at 9 t/ha; (C)
chemical fertilizer at the rate of N:P,O5:K,0 = 90:40:100 kg/ha; (D) soil amendment (AR3-2S) with
chemical fertilizer (N: P,Os: K,0 = 3.9:2.23:1.71) at 2.4 t/ha; and (CK) no fertilizers as control. Each
treatment had four replicates in a randomized complete block design (RCBD). The results showed that
there were no significant difference in rhizome yields among the treatments in the consecutive 2-year
trials, although the yields of rhizome harvested from treatment A and C were higher than those from other
treatments. The fresh weight and dry weight of rhizome yields in 2005 were, respectively, 24 t/ha and 6.2 t/ha
in treatment C, 23.1 t/ha and 5.9 t/ha in treatment A, 22.7 t/ha and 5.9 t/ha in treatment D, 20 t/ha and 5.2 t/ha
in treatment B, and 20 t/ha and 5.3 t/ha in controls. In 2006 the rhizome fresh weight and dry weight
were, respectively, 21 t/ha and 4.6 t/ha in treatment A, 18.3 t/ha and 4.0 t/ha in treatment C, 14.3 t/ha and
3.3 t/ha in treatment D, 12.5 t/ha and 2.7 t/ha in treatment B, and 13 t/ha and 2.8 t/ha in CK. The
amount of curcumin content extracted from harvested rhizome among different treatments also was not
significantly different, although the curcumin contents for treatment C, A and D were 0.43%, 0.41% and
0.41%, respectively, which were higher than 0.30% for treatment B and 0.28% for CK.

Key words: Turmeric, Curcuma longa, Chicken Compost, Curcumin, Good agricultural practice
(GAP).
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