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Curcuma longa L. (turmeric) is an important medicinal plant that has been historically used in herbal
medicine and in the health food throughout Asia etc. Recently, the demands on rhizome of turmeric are
increasing greatly by well-being boom, but there is not enough to meet the demands. To fulfill increasing
demands, cultivation system strategies using the organic fertilizers are required to produce a greater amount
of rhizome with good quality and yield. A field experiment was conducted to determine the effect of
composts, NPK fertilizer(control, F), NPK + swine manure(SM) and NPK + fermentation manure from the
wasted oriental medicine materials(OMWM), on rhizome yield and the content of bioactive components for
quality. Our results showed that two compost applications can increase both rhizomes(24.1-25.9%) and
curcumin(21.7-41.0%) yields, respectively, compared to F control. The content of amino acids increased
significantly by SM and OMWM treatments. SM and OMWM application also increased the total phenol
yields 7.8 and 8.7 g/10a compared with control 6.3 g/10a, the flavonoid yields 6.3 and 7.3 g/10a compared
with control 5.3 g/10a, and also antioxidant activity 21.7 and 41%, respectively, as compared to the control.
Especially, OMWM was more effective in total rhizomes yields and bioactivities and in the biosynthesis of
curcumin and bioactive components than SM treatments, but the biological pathway was not clear, still.
This experiment suggests that curcumin or bioactive components affected by adding SM and OMWM could
increase the yields and quality of turmeric.
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Table 1. Physical and chemical properties of soil used test before experiments

Ex. Cations®

H oM T-N EC” Av. P,Os + CEC?
P t P (cmol™/kg) y
arameter (1:5) (8/kg) (8/kg) (dS/m) (mg/k) & (cmol™/kg)
K Ca Mg
Mean 6.0 12 0.60 0.08 140 0.25 4.5 1.0 10.2
Sp? 0.2 1.0 0.06 0.001 7.2 0.01 0.2 0.04 1.1

JOM: Organic matter
9Ex. Cations: Exchangeable cations
SD: Standard deviation

EC Electrical conductivity
YCEC: Cation exchange capacity

Table 2. Chemical properties of swine manure(SM) and fermentation manure from wasted oriental medicine materials

(OMWM) used in experiment

TC TN P K Ca Mg _
Compost pH(1:5) Moisture(%)
(g/kg)
Mean 6.5 424 14.7 21.5 20.4 154 45 339
Swine manure(SM) L)
SD 0.1 25 1.2 1.9 1.8 2.0 0.4 4.2
3 Mean 6.0 529 13.2 18.9 16.1 17.9 55 29.5
OMWM
SD 0.1 20 1.6 1.8 1.2 1.8 0.3 29

JOMWM: fermentation manure from wasted oriental medicine materials

PSD: Standard deviation
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Table 3. Growth characteristics of the turmeric as affected by different organic manure
Plant No. Leaf Leaf Root Root No. Leaf
Treatment height leaf width length length diameter bulb color(SPAD
(cm) (no./plant) (cm) (cm) (cm) (cm) (no./plant)  reading)
Fertilizer(F) 102 7.3 14.0b 425 6.3 22 7.6 34.1b
F+SM” 109 7.6 14.8a 453 6.9 23 8.3 36.3a
F+OMWM® 106 8.0 14.8a 449 6.7 22 8.0 37.3a
LSDyos” 6.7 0.94 0.62 2.8 0.72 1.5 0.94 2.1

YLSDygs=least significant difference at probability level of 5%.

PSM: Swine manure

9OMWM: fermentation manure from wasted oriental medicine materials.
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Fig. 1. Rhizomes yields of the turmeric as affected by
different organic manure.

SM: Swine manure; OMWM: fermentation manure from
wasted oriental medicine materials.

“denote significance at 0.1% levels.
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Table 4. Total amino acid contents of the turmeric as affected by different organic manure (Unit: mg/kg, fresh weight)

Treatment Fertilizer(F) F+SM" F+OMWM®? LSDg.5”
Alanine 0.84 0.95 0.93 0.10
Arginine 0.91 0.99 0.95 0.08
Aspatic acid 4.18 423 4.62 0.22
Cystine 0.01 0.01 0.02 0.01
Glutamic acid 2.16 3.07 2.35 0.14
Glycine 0.79 1.09 1.66 0.08
Histidine 0.43 0.54 0.43 0.03
Isoleucine 0.88 0.74 0.79 0.05
Leucine 2.00 1.57 1.89 0.11
Lysine 0.72 0.75 0.86 0.11
Methionine 0.16 0.21 0.33 0.02
Phenylalanine 0.51 0.90 1.04 0.06
Proline 0.65 0.75 1.60 0.10
Serine 1.16 1.02 1.13 0.07
Threonine 0.73 0.76 0.77 0.03
Tyrosine 041 0.57 0.90 0.03
Valine 1.38 1.44 1.45 0.07
Total 16.54b 18.15b 20.27a 1.7
LSDU os=least significant difference at probability level of 5%.
PSM: Swine manure
9OMWM: fermentation manure from wasted oriental medicine materials.
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Fig. 2. Yields of total phenolic compounds and flavo-
noids of the turmeric extracts as affected by different
organic manure.

SM: Swine manure; OMWM: fermentation manure from
wasted oriental medicine materials. = and ~ denote
significance at 1 and 0.1% levels, respectively.
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Table 5. Yields and contents of curcumin of the turmeric extracts as affected by different organic manure

Treatment Content of curcumin (g/kg, dry weight) Yield of curcumin (kg/10a, dry weight)
Fertilizer(F) 6.0b 2.12¢

F+SM” 5.9b 2.58b
F+OMWM’ 6.7a 2.9%

LSDy 05" 0.46 0.29

YLSDygs=least significant difference at probability level of 1-0.1%, respectively.
PSM: Swine manure
9OMWM: fermentation manure from wasted oriental medicine materials.

Table 6. DPPH radical scavenging activities(%) of the turmeric extracts as affected by different organic manure

Sample concentration(ug/ml)

Treatment
10 100 500 1,000
--——----———-————— DPPH radical scavenging activities(%) -----—--—--——--——-
Fertilizer(F) 5.3b 34.9b 83.2b 93.9
F+SM” 4.4b 32.7¢ 81.0c 94.2
F+OMWM® 74a 42.0a 91.7a 94.8
LSDg5” 1.49 1.34 1.949 1.66

Positive control

BHT 45.7 90.7 94.4 95.2

ISDy gs=least significant difference at probability level of 1-0.1%, respectively.
PSM: Swine manure
9OMWM: fermentation manure from wasted oriental medicine materials.
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Table 7. Physical and chemical properties of soil after harvesting.

Ex. Cations?

H om” T-N EC” Av. P05 -
Parameter (I1):5) (e/kg) (e/kg) (dS/m) (mg/kg) K (Cmocla/ kg) v
Fertilizer(F) 5.9 14.1 0.57 0.06 135 0.20 43 1.0
F+SM® 6.0 18.7 0.62 0.09 198 0.22 5.2 1.1
F+OMWM” 59 18.4 0.61 0.08 188 0.21 44 1.1
LSDy5” 0.15 12 0.07 0.02 13.1 0.05 0.66 0.11

YOM: Organic matter
YEC: Electrical conductivity
9Ex. Cations: Exchangeable cations

LSDygs=least significant difference at probability level of 5%

9SM: Swine manure

f . . . . .
JOMWM: fermentation manure from wasted oriental medicine materials.
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