rhIEBEMSE (Jour. Agric. Res. China) 45(2) : 164~173 (1996)

¥
#

&

iR R e 2

)23
ho/id

p

EZREF ZFLEZIHE!
PELKR? SRE L2 BB HALE? Bl

HE  AWRETINEMY G A15H ~4A15H ~5 A16H K 6 A15H) K& =MmEE
WEE (83,000 ~ 53,000540,0008k / AtH) ZHE » FHHHERNREERRSBNBE -
HEBEREE NN ERERNVEREHEEL REERBHUETS - 3AEES
R16H¥ =M MR - R - BE - B - 858 FYHBERRIETRY - 53
BRRECERERROS YRR ENRS » 86 A5 ARREER LR/ HEmEet
RBEIGEZE - WA EMZBEILE » B D, (53,0008 AH) 8 Ds (40,0008 /2
B RE > HFYRBRRZESL D, (83,0008 AHR) RER - HEARY L HEE
BELARET 3 APAE S APaER > BRAEESREOREER

PR - EN-EER - -BE-

B¥ (Curcuma aromatica Salish.) WERERANTS LZEZRE » FEEAREEKHER
et - OB AR EERFRAET R » CH2ERLRBREE DM ESO » [BEERGE
ERARREMEED - BiiAAEVEE - PRERFMA WTO % » AR BEEIHREER
AR » ML AEREE » BRI AREEENBSNBER » BNV EETBHARBH

» BRESTMFTE - B RISHRARZ TR RRIEE 2 —BR o XFTERI » ZEBAEREE
T RROREVER CRISENTE - AN EEEBRRERDEFE IR > BEE
ROETFRZUBIARE 2B » S4TI9 S FEEEZI4E » HhLISSRAHET
R 45,196 o RATSVTRER » EBALEY EOEREERSE  HUBKSBRES » RS
B—RATEFED « HRENTTCARHESERRAESHE  BRIBKY - RESERSE
RRSEITIRE » (EEERERLRGATERS B BRI ER R SRS RE
RERES -

FIAFGRL LR R RAER » E—SENEREFLREREMREE » DU ST
BEGH - BB ER R ZRIRR » BN SSREL R » BB L EEEEE 20cm &
30cm ERAIFEE30% » FEFNERIHE (elphant root yam) 1 3—4 FRIEME » R BWEHHh

» 7—8 AR SWIER - [BIRGERILL 3 Hha—4 B aREsE© - A8 RERENE
£ B LSBT - (BAFERIETRR » MR R S R e E R
BAE > RO R E AR o
1 EMEREAEAT HISHE B 1847 B o

2. ZFTERBABEIATR - §IFIRE ~ BIERHAA o
3. FMBRMLAEIARE - BlE HEdk BIEK.




EATENENERRERRSROVE 165

R AE

FHRBHEAMBHBRERE » RERZRRAXIERE T2 ERESE » [THME > R Sm> &E 1.8
m » 31TE » ITHEEES 60cmm » /NEHERE 9m? - BIEES N » B3 H15H (S) »4 H15H (
Sz) »5 H].GE (Sa) ’ 6515E| (S4) °H§EE§E5} D:=20cm (83,000&/’.&@) » D,=30cm (
53,000&/&@) » Ds=40cm (40,000%/’.&@) » 5H12RHE - 4 ﬁ?‘g ° HB*’I’Z@FHE N-P.05-K:0
£5 90-60-100 kg/ha » BB R RESTAEL/3EEME - FERITEA hH R ERER BT -
EHEGERPEEEREE  KENEBESBE—RISETEESERH » RSEN > 5
BT L R20 60K A B » FMREETPHRE R L o B—ZEMH 580 Kk140K T4
BERAE i EERARERKE - HEHMSTE (1993—9) > AEEESIRKNE - &E - BER -
HELE - B RKDESE c ROSWUNTZHEET
OHEABEHE M semi-micro Kjeldahl ZHHEZEESE » MLl N%X6.25 FRZ o
(OfHAERS © F Soxhlet B ZEXHH1S/NEFRHIE o
EFEHER | KBIIAWESTHESY » RS % ZEENEMERIEEEE » MIEmERE

430 nm FERZEEE » ML Sigma AT C-1386 HHBEMEHERES -

EREFER

- RERBHRZRERR

i 1 TRHEUT » 19934 3 HEREZFHEA - E4 AREAEES 3.1°C 2 22.4°C » HEBM
BUNMBREE EF - E7 A5E 29.1°C &% - 8 R RN IUBEHRE - 1994F8IFF > 3 AHE 4 AR
Bt 7.3°C> 5 Afpr—ELUMEE L7 » 27 AMREERER 28.3°C BK19934E - (BR12A {31
MR 20°C DIERGE » BRATHEMZKRBBUMATR - WRATELE - ZEQUgSE+TR 3 E 8 AM
ZEFFI - HI994FERERS R - HIRIBILE - 199355 A & H RRFEA177/1NE - ER
BZAME 346~ RIIAMR > MMMETH 2 HBRFEE172/00 > (ERHEBZHBE 356
~ 7~ 8 RI2A 1 » A - 19935 B HEFRIHIMIL1094FF B Z HIBRS - RILOURERIEREN
&R o

® 1. ENEHEAFHMZATYRE - BRERBERB (1993,/1994)

Table 1. Monthly mean temperature, percipitation, and sunshine duration during
the growth period of turmeric plants cultivated at TARI in 1993 and 1994.

Month Temperature (°C) Percipitation (mm) Sunshine Duration (hr)
ont 1993 1994 1993 1994 1993 1994
1 15.6 17.2 19.5 36.5 172.2 165.3
2 18.1 17.9 3.9 130.7 182.6 119.7
3 19.3 17.8 119.3 109.5 139.3 117.6
4 22.4 25.1 109.9 374 123.8 217.2
5 25.8 26.6 204.4 326.3 185.8 167.6
6 27.7 27.9 321.4 220.7 158.9 171.3
7 29.1 28.3 116.9 474.6 226.4 170.4
] 28.6 27.7 154.9 520.5 237.5 155.6
9 27.7 26.5 19.6 133.2 190.7 207.9
10 25.0 23.9 0.0 19.9 213.8 211.0
11 22.9 22.3 36.6 0.0 115.8 216.3

12 18.6 21.0 4.2 18.3 178.9 149.0
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® 2. TEEMAEENEEARBETRYN GFEMHL140R) EFERZFEBH T (1993/1994)

Table 2. Combined analysis of variance on the agronomic characters of turmeric
plants measured at 140 days after first leaf emergence (1993,71994).

Plant Leaf Leaf Leaf no./ Branch no./
Source D.F. h(%ir%l;t l%gglt)h v(vég.gl per plant per plant
Mean square
Y*? 1 5,628.87** T1L.77%* 11.62%* 17.85%* 7.37*
*B/Y 6 1,449.75 122.00 3.11 2.7 1.26
S 3 19,168.66** 1,861.64** . 41.36%* 25.70%* 20.35%*
SLY 1) 14,164.70%* 1,493.19** 25.12** 20.42** 9.35%*
SQ 1) 4,975.20%* 361.15** 15.36** 2.73%* 9.00**
SC 1) - 28.76 7.30 0.88 2.55%* 2.00*
Y XS 3 2,021.45** 296.10** 1.54 0.75 3.35%
D 2 2,696.52** 153.82* 3.56 2.03** 16.61**
DL 1) 2,652.25%* 136.31** o 3.42*% S 2.03** 16.40%*
DQ 1) 44.27 17.52 .0.14 ~0.005 0.21
YXD 2 276.68 26.29 0.56 1.27* 0.31
SXD 6 2,153.08** 531.39** 5.43 2.10% 4.14
SLXDL () 164.74 2.21 0.51 < :0.04 0.61
SLxDQ ) 278.43* 20.18 022 0.8 0.04
SQXDL 1) 415.14* 178.89** 0.95 0.18 0.06
SQXDQ 1 6.02 4,94 0.54 0.83* 0.75
SCXDL 1) 259.56 23.22 1.18 0.33 2.11
SCXDQ 1) 1,029.20** 301.95** 2.04 0.65* 0.56
YXSXD 6 1,163.90* 239.86* 6.22 1.10 3.48
Error 66 4,156.31 1,026.27 53.53 9.14 21.37

* ** significant at 5% and 1% level, respectlvely
* Y=year ; B=Block ; S= Plantmg time ; D=Density.
y Subscnpts L,Q and C for each factor refer to lmear quadratic, and cubic, respectively.
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B 1. BERIHES - EREEBERZSTAHEPREEVEZRE
Fig: 1. Growth response of plants height, leaf length and leaf number of
turmeric plants under different planting times and densities conditions.
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Table 3. Combined analysis of variance on the total finger sets and primary set
percentage of turmeic plant in 1993 and 1994,

Source DF. Lot fingerses 2 o primary sets
Mean square
Y* 1 33,735.00** 0.0043*
B/Y 6 1,142.92 0.0030
S 3 4,029.07** 0.0052**
SLY 1) 2,879.24** 0.0024**
SQ a) 1,056.03** 0.0028**
SC (¢)) 93.81 0.0000
YXS 3 917.76** 0.0002
D 2 773.54** 0.0019
DL (o)) 773.54** 0.0018
DQ (¢)) 0.00 0.0001
Y XD 2 99.39 0.0012
SXD 6 1,102.60** 0.0034
SLXDL 1 130.43 0.0000
SLxDQ (¢)) 594.56** 0.0014
SQXDL A 16.10 0.0002
SQXDQ (¢))] 6.06 0.0006
SCXDL 1) 123.88 0.0001
SCxDQ (6] 231.58* 0.0001
YXSXD 6 1,386.84** 0.0032
Error 66 ) 2,099.65 0.0003

* significant at 5% and 1% level, respectively.
* Y=year ; B=Block ; S= Plantmg time ; D=Density.
y Subscrlpts L.Q and C for each factor refet to linear, quadratic, and cubic, respectively.
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S1=15, March ; S;=15,April ; S3=16,May.
D;=20cm (83,000 P1./ha) , D;=30cm (53,000 PL./ha) , Ds=40cm (40,000 P1./ha) .

B 2. BERZHESETFRESTRABENATEREZRIE
Fig. 2. Growth response of total finger sets per plants of turmeric plants
under different planting times and densities conditions.
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Table 4. Combined analysis of variance on the rhizome yield
(kg/20 pl.) of turmeic plant in 1993—1994.

Rhizome Yield

D.F.
Source Fresh weight Dry weight
Mean square
Y* 1 39.78* 0.60
B/Y 6 18.06 1.33
S 3 472.12** 29.67**
SLy 1) 293.91** 20.08**
SQ 1) 178.21** 9.19**
sC 1 0 0.47*
YXS 3 58.43** 2.80**
D 2 152.63** 9.98**
DL 1) 141.61** 9.23**
DQ 1) 11.02** 0.76**
YXD 2 2.44 0.19
SXD 6 23.90* 2.57**
SLxDL 1) 6.56* 0.65*
SLxDQ 1) 3.24 0.11
SQXDL 1) 0.81 0.02
SQxXDQ 1) 0.27 0.00
SCxDL (1) 0.28 0.62*
SCxDQ (¢)) 12.74** 1.18**
YXSXD 6 9.08 0.93
Error 66 90.33 6.64
"',*’: significant at 5% and 1% level, respectively.

Y=year ; B=Block ; S=Planting time ; D =Density.
¥ Subscripts L,Q and C for each factor refet to linear, quadratic, and cubic, respectively.
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$1=15, March ; S,=15,April ; Ss=16,May.
D;=20cm (83,000 P1./ha) , D:=30cm (53,000 Pl./ha) , Ds=40cm (40,000 P1./ha) .

3. ERZARE CEITRBNRSELEZRE
Fig. 3. Response of the rhizome yield (fresh and dry weight (kg/20 pl.)) of turmeric
plants under different planting times and densities conditions.
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Table 5. Analysis of variance on the chemical composition of turmeic

plants in different planting times and densities (1993) .

171

Source D.F. Curcumin Crude protein Crude fat Ash
Mean square
Block 2 0.042** 19.793 3.555 0.220
S ' 3 0.151** 16.968 4.307 0.413
SLY @® 0.118** 3.481 3.213 0.035
SQ (6)) 0.019* 10.444 0.697 0.242
SC (6] 0.014* 3.045 0.397 0.137
D ' 2 0.007 4.331 0.991 0.654
DL @ 0.006 4.225 0.627 0.507
DQ @® 0.001 0.106 0.364 0.146
SXD 6 0.054 41.829 4.812 0.494
SLxDL m 0.000 0.133 0.810 0.036
SLXDQ ¢ 0.020 8.990 0.664 0.020
SQxDL (6] 0.015 0.215 0.005 0.041
SQxDQ @® 0.003 31.113 2.599 0.360
SCXDL 6} 0.000 0.098 0.613 0.000
SCxDQ @ 0.016 1.280 0.120 0.037
Error 22 0.004 78.997 13.051 2.237

* ¥¥ significant at 5% and 1% level, respectively.
? Y=year ; B=Block’; S=Planting time ; D=Density.
¥ Subscripts L,Q and C for each factor refet to linear, quadratic, and cubic, respectively.
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EREAEERENEERESRVETAK



172 PEREME B H B FE 2 W 1996

S
N’
IS
[
G
o
Q
=
£
3
5 02
&}
O 1
D1 Do D3
Planting density(cm)
March S:=15,April ; Sa 1 May.
D1=20cm (83,000 P1. /ha) =30cm (53,000 P1. /ha) =40cm (40,000 P1./ha) .

4 THRENREEZET EXRSEMML

Fig. 4. Changes of curcumin content of turmeric plants under different planting times and densities.
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Effects of Planting Date and Density on the Rhizome
Yield and Curcumin Content of Turmeric Plant
(Curcuma aromatica Salisb.)*

Min-Fu Hu? Shan-Mei Chiu?, Huey-Ing Liu®, Ming-Hsin Lai? and Sin-Yie Liu?

Summary

Four planting dates each at 30-day interval from 15 March to 15 June were tested in
combination with three planting densities each at 10 cm interval from 20 cm (83,000 plants
/ha) to 40 cm (83,000 plants/ha) for their effects on the rhizome yield and quality (cur-
cumin content) of turmeric plant. Experimental results indicated that time of planting
played a more important role for the growth of turmeric plant than planting density. The
performances of the plant height, leaf length, leaf width, leaf number, branch number, total
finger sets number, dry weight of rhizome and curcumin content were found better in
planting dates from 15 March tol6 May than 15 June. Higher dry weight of rhizome/per
plant was found in D. (53,000 plants/ha) and Ds (40,000 plants/ha) treatments than in Dy

(83,000 plants/ha) treament. It suggested that two densties (D, and Ds) combined with
the planting dates from mid Mach to mid May could be obtain a maximum rhizome yield
in Taiwan.

Key words : Turmeric (Curcuma aromatica Salisb), Curcumin, Planting Dates,
Planting Density.
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3. Agricultural Chemist. Department of Chemisty, TARI.



	植期與密度對薑黃產量及薑黃素含量之影響
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61


