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W I TEN A S S L 2R B EEE R AT e 55
ZIERLBREE 53 (A)HEFA 2 BB HHENR 9,000 kg ha'» (B) HiF 2/3 B HE 3 AT (6,000 kg
ha )l 1/3 BALZBAERL > M HHFERTERER 187.5 kg hal > (C) HiFT 1/3 B EEFEHE AT (3,000
kg ha ) fll 2/3 BALERAORL > A FEIEREL L 245 kg ~ BALIT 52 kgha! > RIEHE 2 &1L
B LB (N:P:K=90:40:100 kg ha HYESBIA(CK) » HEEIREM T R B ERE 4 I -
B-FRRERER SAEREHERGE  REMOAREEZHER L2
BR A RIS 2131 K 6,056 kg B RIS 21.7t & 6,389 kg C BEFEES 19.4 t & 5,416
kg CKREHE 193t & 5,500kg - HERSEN CRER 048 %> ARES
0.46 % » 77 Bt C(0.37 %) B(0.39 B)BHEE 5 nlEEHER - B _FERBERS
B RHEZBAEREFYEMERLZE  MEERSBISE B R CE
BRI 070 % » CK BH 0.62 % » T A BRHEE 0.59 % » {HERBEFIRSIAERE S
DEEME RS - FIL > PEEREE S AR AL 2R S EE
EREMAZEL2IENZHREL - ABEESB 2RSSR RN REEE - #iRa
I R ERHEHEE MRS - BEURTFOHEE  TEDEEELRRES
REBWIRS -

FRREET - BT - WERMEND C EEHE o
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V8 B BT I A 2 A8 vE 1 SR 2 BE SR 4T lipoxygenase/cyclooxygenase ~ xanthine dehydrogenase/oxidase »
inducible nitric oxide synthase (iNOS) ~ protein kinase C (PKC)& EGF-receptor 2 tyrosine kinase (RTK)
%M (Lin & Lin-Shiau 2001) ; E2#1#] 12-0-teradecanoyl phorbol-13-acetate (TPA)7 | #& DNA NI 2 B
FEERIRE N 2 B (H 1991) - IR ZEFREZE A K (1976)BFE K (1976) 7N HIFR & » Bttt fd LUk A S8
PMAEF A EE IREFERBRE ~ EMRER 85 - RHEE - LORBREa)RE - B#E
bz v e o 2 ERAROR A B B AR K < 1995 A BN EE AR BE T AR R E 77,400 AEH (Singh & Randhawa
1985) ° KRR AT S M8 8 L REBIRLTER R B IR 74 F LB ET 0 iR - ST a4+
R 1147 8 » BB IR DAEFES 7.8 > FE_MURSETFES 356 > BAURPEFE
517 - BUARDAEFERS 19618 : EERSERER 055 % B—IRFETFES 049 %

BEAIRDETFER 043 % BEAMRGETFES 031 %(ERF 19932) - {LE2IEELEA 8RB R

LAN 90: P,05 40: K,0 100 kg ha' #H& Z iR I E B & = (505 1993b) - AR EREEEENER » BF
FEPY A AR 60 x 40 em ITIREE CIRE E B R & » MEBEHAZ S EFRE 0.72%EA% 1996) - 1A BRI
MiREREREE CEERAE > MAETIHR  UBBEZEREERRSEREMIAKRS » HEE
GREOGRCZEHSG S ETE > RAENEEREREE L MBPRPEERSES > EEE
— e ARG Tt A S A UL AR S R R R R A E L E R RS E

PR A

LIMEZBIMA WTO & 85t VEH AT MR - MR ERERREYESE  EmERKE -

MRS E

AEAERHS 2001-2002 FEAE —FAEA A RSE - SHE " EETGEEEE)  mESR 4 A 11
HiEE > F—FREAS 2 AT H FoFREHES 12 AoH - #HHIN-"THE2ES 1.62: 5.69:
271% BB EER 27.5% 0 KD EES 29.45% - BHEE®ELES R KHEE(Curcuma longa L) © i
BT IERREERMERSSAMAZEHE T > 52F 9,000 kg ha'! (FAHITE(LRELS 50%) » 1B
HE 13,860 kg ha' » (B)FEFH 2/3 EHEFHEACAD 1/3 EALEATRL - W ABIERREL$% 187.5 kg ha '(C)1/3 B 56
FAREEHERRFD 2/3 2LERAORL » U FHFERTIR S 245 kg ha! » EALEF 52 kg ha! » (CK)IEFE 2 B 1L 200k
(N:P,05:K,0 =90:40:100 kg ha™)VE 55 %1 8 » B A LE E IR EL 8% 470 kg ~ BBHEESS 260 kg R EILST 174
kg o ABRIR RCBD 33t 0 4 HHE > BIEAE 4 17 > F1TH 10 %k - WHERFELPRIT 20 BREB A - 17
FEFS 60 x 40 cm* fHIEEE — M H + 20 K 60 REFBAL » FEAC 7 1L S e BB (L 20k Pk 2= &
RAET 173 SFEMMA - 68 2/3 E(LZIERMEEIEER - £ FFAEBMEE 120 K& 180 KE(T - A%
HE SRS ¥ ¥R -¥5 - nRBRREER® - )  BEFERELEMEIHES -

BEHZGEDN RS 5% BENEHMLRABEEER » PIHMHMBRE 430 nm TEZ
SR HIE (EE 1975) - ABATATIBEIELL Sigma AF] C-1386 BHEERIERMAE Z « FAREBTE
BERY - EERBHERGEZIUE  BRAGEET /T R REZEZFEZIEHEEP<S %, LSD)FTE
EEM

fm R

Rt B{LtE

A M E SR > BHEEL > pHETYE 6.3 GRETHIEER 121% » A5kRE
FIGE R 4.57 mg kg ~ BREHFFTIHERS 56 mg kg ~ BHEBEFIHEERB 10475 mgkg' ~ &
WP EER 1773 mgkg! REERE T 0.11dSm? (1) -
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AEEBHERBRRE

F—ERE ER 120 KCAERBERAE MR %S B BHE 46 cm> A B 41.5 cm»
CK BEH 40.6 cm > =FMEZEZHE > (HI5E CEH 37.2 cm s /2 180 RAERBAMERII » REHEIH
AR FIOKEERE38F 6.6cm > AR 64.7cm* BEH 60.9cm > C iZH 58.2 cm * CK &
P 58.1 om(3K 2) o EFIIEER » 120 REBHREHE S 6.3 F 6.6 R » ZREM : £ 180 X4
BHSEBFMEEE 1 B 28 UK 60 REBHBZERYIE  ENEEER REGHIG4E -
EROREBERT - A RERYEATE 2.3 BREI%E 4 BRI EMBEEHBS F2) -

FOEEHE 120 REEHCARBERATRA > FIOKE AEMHE 803 cm CKEM 779cm > C
BEH 77.4 cm  BEEIE 769 cm » BEFNEEE 5 2 180 RAEFH » BILI CK BE RS2 983 cm* A
JEFE 94.3 cm» B & C BB » 47518 90.0cm K 90.3 cm » 7 B3 SRR K « FEFHIEY > 120
KEBHAZBE ML 5.4 £ 5.7 R ZRIFEN: E 180 RAB KBTS 5.8 F 6.8 B -
ERRFERARN > P 120 REGHKEEMERE =B MUET - 180 RABF AR A & CK BHAEE
BE - MRS EERMEETHYMEE?2) -

AANRDEFECEHTIDEEREIXRE

BFZSREMER I AR E 7R BT EER T OB HEI(E ) £ KD
S TFEFYEEREDEDHNE A B 69.8g & 9.9% ° B RIS 66.3g & 10.8% » C R 60.3g X
9.6% * CK IR¥EES 62.3g & 10.2% ; B_(URPDETEHE-NMRSETE  EFYEERENES A
FRYE 278.5¢ & 267.3g° {2 NETERZ 382% % 37.6% » B IEH 214.5g & 252.5¢ * RiGZ 4T
KR 34.6%k 41.1% > C JRH 248.3g J 233.3g > ZGE DA FER 39.3% K 37.2% » CK FEH 233.3g
K 220.0g 0 FIHEFEFER 393% K 34.6% ;s BN RGETEZFEHEERENE » ZREHIE
HE 81.0g 2 105.5g & 13.5%F 15.9% » HR EHWSHEE =R -

]/, H e SEEALEE AT

Table 1. Soil properties of the experimental field before planting turmeric (Curcuma longa L.) plants

Depth pH O.M. P K Ca Mg EC

(cm) (%) (mg kg'l) (mg kg"l) (mg kg'l) (mg kg™) dSm’ Texture
0-15 6.0 1.48 6.04 75.6 1001.2 172.8 0.09 Loam
15-30 6.6 0.94 2.74 36.4 1093.8 181.8 0.126

®2 FEHEEERTRETHZERBRILE
Table 2. Comparison of the growth of turmeric plants after the application of chicken compost in 2001 and 2002

Treatment® Plant height (cm) Leaf number (no.) Leaf width (cm) Leaf length (cm)  Branch (no.)
1204’ 180d 120d 180d 120d 180d 120d 180d 120d  180d
2001
A 41.5 ab 64.7 a 6.3 a* 7.8a 163 a 184 a 46.0a 673a 23a 40a
B 46.0 a 609 a 6.6a 7.8a 16.7 a 185a 479a 66.6a 1.1a 38a
C 372b 582a 6.4a 8.0a 155a 18.1a 430a 64.7a 13a 33a
CK 40.6 ab 58.1a 6.6a 81la 158a 17.8 a 456a 63.1a 1.la 35a
2002
A 803 a 94.3 ab 54a 6.2 ab 16.5a 17.5 ab 464a 502ab 1.8a 28a
B 76.9 a 90.0b 57a 5.8b 16.3a 17.3 ab 447a 474b 19a 22a
C 774 a 90.3b 56a 6.0 ab 16.2 a 16.8b 440a 479b 15a 22a
CK 779 a 983 a 57a 6.8 a 164 a 18.0a 446a 51.8a 1.7a 2la

2 A: 9,000 kg ha™' of chicken compost i B: 6,000 kg ha of chicken compost and 1/3 chemical N ; C: 3,000 kg ha' of
chicken compost and 2/3 chemical N ; CK: Chemical fertilizer of 90:40:100 kg ha’! by N:P,05:K,0.

Y Growing days after planting.

* Means followed by the same letter within the same column are not significantly different at 5 % level by the Least

Significant Difference Test.
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FECEREMEEZARNURSETFELR  E—URXSETEFTEEREIEIFG A
FRIE 89.0g & 22.1% * B RIS 50.0g & 17% * C IR 63.1g K 19.7% » CK BRI ES 87.2g F 19.2% :
B RAEFEEAE =R FETEFEERADE > ARH 174.7g & 111.0g° FE2H4E &
& 43.4%% 27.5% B IR 114.0g & 94.0g° ZIEZ 5 E TR 38.8% K 32% > C BEPE 127.2g K 89.4g »
FERDE TR 39.7% K% 27.9% » CK R 169.1g & 13558 BAEE DA TR E 37.2% 5 29.8% ; (M
B R TEBERE SRS —EMRE SREEBE 5L 28.00 2 62.7g & 1%%E 13.8%fH»
EREFEESE -

BEESRE

FFrEMUEESAEREMERIZERE . BIEHEA 2/3 BRI 13 B0k
A MERLERSE 187.5 ke ¥ 21.7 t K 6,389 kg » A [RHE A & B RERHEATE 21.3 « & 6,056 kg * FiFT 1/3
BN 2/3 BLEIER > WHEMEMEESL 245 kg ha! » EALHF 52 kg ha'! & C R T B 2 & fif I {1 22
ARz CK BRHEREEEMHT » &5 194 t & 5,416 kg B2 19.3 t & 5,500 kg » &Y S TE 28-29%
il » #3587 DI RIE 5% 72 FoKEE « BB _FJHEHERE » TN HE REZE L CK BH RS E 18.2t
5,083 kg » KBS AR 164t ;4417 kg (R 4) °

R3 FRAMZEFERTRAMRA Y EFETHER
Table 3. Weights and percentages (in parenthesis) of different orders of finger set of turmeric rhizomes after the
application of chicken compost in 2001 and 2002

Primary finger Secondary finger Tertiary finger Quaternary finger
Year Treatment” Set (g/plant) Set (g/plant ) Set (g /plant) Set (g/plant)
2001
A 69.82Y (9.9a)" 278.52(38.2 a) 267.3 a (37.6 a) 105.5 a (14.3 a)
B 66.3a (10.8 a) 214.5a(34.6 a) 2525a(41.1a) 81.0a (13.5 a)
C 60.3a (9.6a) 248.3a(39.3 a) 2333a(37.2a) 89.5a(14.0 a)
CK 623a (10.2a) 2333 a(39.3a) 220.0 a (34.6 a) 102.0a (15.9 a)
2002
A 89.0a (22.1a) 174.7 a (43.4 a) 174.7 a (43.4 a) 28.0a( 7.0 a)
B 50.0a (17.0a) 114.0 a (38.8 a) 114.0 a (38.8 a) 35.8a(12.2 a)
C 63.1a (19.7a) 127.2 a (39.7 a) 127.2 a (39.7 a) 41.0a(12.7 a)
CK 87.2a (192a) 169.1a(37.2 a) 169.1a (372 a) 62.7a(13.8 a)

” The description same as Table 2.

Y Means followed by the same letter within the same column are not significantly different at 5 % level by the Least
Significant Difference Test.

* Data in parenthesis are percentages.

®4 FREHCEEREERNE

Table 4. Comparison of fresh and dry weight on the rhizome yield of turmeric plant in different treatments (2001 and

2002).
Rhizome yield

Treatment” Fresh weight (t ha™") Dry weight (kg ha™)

2001 2002 Average 2001 2002 Average
A 21.3a" 16.4 ab 18.85* 6,056 a 4,417 a 5,236.5
B 217 a 11.8b 16.75 6,389 a 3,303 a 4,846.0
C 194 a 132b 16.30 5,416 a 3,750 a 4,583.0
CK 193 a 182 a 18.75 5,500 a 5,080 a 5,290.0

*The description same as Table 2.

¥ Means followed by the same letter within the same column are not significantly different at 5 % level by the Least
Significant Difference Test.

* Data in parenthesis are averages of two years.
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EEZREE8oR

B—FRBOER  ARES 046 % B EHES 039 % C IRHEE 048 % » CK RIS 0.37 % »
BNLLC R RmE > KB AR BEE > Ml CKIEERK (S5 -F_FHRBILREMERERSE A
BRI 0.59 % BEME 0.70% ° CEERS 070 %> CKEME 062 % ZFEEIEEZAEHSR
B 2ER - EARBEZEERMARERS UTEERHE NG IMTFEERTHEEMNS -
Bl CEHE 0.59% » B IR 0.54% » A IRHS 0.52% » =R EIHEE 0.5%L1 L » ff CK BEH 0.49%
K -

anh

y

TR BRI A — IS AT BB AT RS EUE b AL M S R U pH E P95 6.3
Bt ESEITIEYICRAE - BERETFIIEEE 1.21% > EBIERREENEGE D -

HEF-FHFOERS B8 ER - EEROBEEAEMER > LIEH 2 E80E 8 # 2R
HEERZSIAERIE A A ZEMEEZE R2) - BE_FEE 20 REFHCARBERAE
B A2 BREMEINE - ERE T EME S0 A B —FE 8% HitEHE /G HEIEK - 8
BOFELRHEIBRVIAERKE S RHEAZSHIHID A mRBEE ; 1 180 REF I
K AIHRS R EE - ER RO BEBEHRRIRA AT —F4E  EREEE 90 27 LLE > JE3
KRB TIRER E — AR AN - SEENEEMERE > A T8RK > EREHRDERS -

BHEIAEMRANETERE  F - FZSBEERTYEE R E HFH LIS (IR 4E 71
BN RN ETEREGE ) MR EFECBERBREEEEERN T HEEMERKE 55
WG RIGARE SEAEZEKE  FOFERARBIARMURSEFE BT ERRE AL
WIREIR » RBHYLIE MRS ETEEE MRS ETERS » AFIRSETEIHERE
SYER LR — EEE N - T A8 DU L R 43 1 Bt o B F ) ZR AR (R IR 25 = B R DU R o) 7 S BUa > R S 2 -
CK B 2 =B R R AL E R BRI A 2 75 - M A RIEHIM  HE— - B-RE=/NTEZ
SECHARESZ) B GRATRE R R S FHE AR B R A EAE 70 e BREEN N ERERE -

MEEBRAEGFE 9 F—EREREMEE 19 E 21 ¢[8» $ZEE 5,416 kg F 6,389 kg 1 > Bl
IR R B FE SR SIS K - B A RS CK BEMERAPL - WERE
FH % 23 R G A RERRUE LR - ERFEMHRBIRE R ER » RS ZFOnHRRE - %
N EREH RS BEE R -

®R5 SFREMZEEZRSELE
Table 5. Comparison of the contents of curcumin in turmeric tubers of different treatments in 2001 and 2002
Curcumin content (%)’

Treatment® 2001 2002 Average
A 0.46 ab* 0.59a” 0.52"
B 0.39 ab 0.70 a 0.54
C 0.48 a 0.70 a 0.59
CK 0.37b 0.61 a 0.49

* The description same as Table 2.

Y Dry bassis.

*Means followed by the same letter within the same column are not significantly different at 5 % level by the Least
Significant Difference Test.

"Data in parenthesis are averages of two years.
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EXEZSGENN  B—FHECEEEARLU CBREENEEBRE » A K& B R CK RIEM
FEES F_ERBrRRENESRR  SEMERH ENEZ S BYRE—FES  HRESRE
—4 0.13-0.31% > Hh > B B C r‘@%%?ﬁéiﬁ%ﬁh# 0.7%* {HEL A ﬁﬁéﬁibﬁﬂﬂ%iftmﬂz CK &

P EE A R - S RTINS I A RS E R & R MR AEE 25 HEAHE— S5
7j-“|.:4 =]
W

Mz TSR RTHEE - R eEREE NSRS AR E (LRI B e B
ERMAACZIERBSEEM - ERRAEERFEE RN - MR - FEFEE RN
DIBCE > B DUE G B 5 38 TAFRE SRS - MUY IEER AR ENRGERR G E 28 -

E1)::5%4 )

=T - 1989 mﬂ‘EEﬁH%E&QAE’W% B& - HH MR - 546 < 135 pp.

AR fﬁ ° 1976 ° AEE  KR—FEHRFARAF - 5L - 410 pp.
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Effects of Combined Chicken Compost and
Chemical Fertilizer Application on the Yield and
Quality of Turmeric (Curcuma Longa L.)1

Min-Fu Hu™*, Shwu-Jene Tsai’, Ia-Fa Chang3 and Sin-Yie Liu’

Summary

Hu, M. F, S. J. Tsai, I. F. Chang, and S. Y. Liu. 2003. Effects of combined chicken compost and chemical
fertilizer application on the yield and quality of turmeric (Curcuma Longa L.). J. Agric. Res. China
52:334-340.

Effects of combined chicken compost and chemical fertilizer on the yield and quality of turmeric
(Curcuma longa L.) plants were investigated during two consecutive years in 2001 and 2002. The treatments
used were: (A) Full dose applied as chicken compost at 9,000 kg ha™ ; (B) Two-third dose applied as chicken
compost at 6,000 kg ha and amending N applied as chemical for ; (C) One-third dose applied as chicken
compost at 3,000 kg ha! and the rest of N added as chemical fertilizer (CK) Chemical fertilizer at 90 : 40 :
100 kg ha™ (N - P,0s - K,0) as a control. A randomized complete block design (RCBD) with four replicates
was used. First year results showed no significant difference in yield among treatments, the yield of fresh
and dry rhizome was 21.3 t and 6,056 kg in treatment A and 19.3 t and 6,389 kg in treatment B and 19.4 t and
5,416 kg in treatment C and 19.3 t and 5,500 kg in treatment CK, respectively. The curcumin content of
rhizome in treatments C and A was 0.48% and 0.46%, respectively, and showed significantly higher than
other treatments. In the second year, no significant difference in dry yield among treatments was found. The
curcumin contents of rhizome were 0.7% in treatments B and C ; 0.62% in treatment CK and 0.59% in
treatment A, thus, no significant difference among treatments was observed. Given that the effects of
combined chicken compost and chemical fertilizer on the yield and quality of turmeric plants were similar in
CK treatment. In conclusion, although the effects of the combined chemical fertilizer and chicken compost
versus the pure chemical fertilizer were roughly the same, the benefits of applying the moderate chicken
compost in companion with good cultivation method should be obvious to all.

Keywords : Turmeric (Curcuma longa L), Chicken Compost, Curcumin.
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