72:35-43 (2001) 35
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( 86~142 )
11.6 mg/day
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purpurea  80% E. angustifolia 20% E. pallida @4 E. purpurea
(8) (21)
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2000 4 10 3~5 2
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(2,4,6) (1,9,15)

(10,22)

(3.5)

Echinacea purpurea L.

90 1 19 4-6 2 19
30 cm 120 cm
0.31 mS/cm pH 7.75 30.59/kg Bray-1
63.8 mg/kg 92 mg/kg 4,368 mg/kg
392mg/kg 125 198 17 6.8 mg/kg
(OF) (CF)
6.8 m? (OF) (30 t/ha)
(10 L/ha 300 ) (CF) (10 t/ha)
1 (200 kg/hal 1 ) (sawdust chicken
compost) 1.95% 0.28% 1.59%
39.0% pH 7.05 0.34%
0.12% 0.77% EC 8.26 mS/cm pH 5.23 1
(N-P,05-K,0O 20-5-10) (30 t/ha)
( 300 )
(10 t/ha)
1 200 kg/ha
( 85 ) ( 119~142 )

70 ( )

(7,13,16)



420 nm

(7.13,16)

Walkley-Black

0.1N

494 mg/kg

(OF)
(OF)
(OF)
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A (g/plant) (A (%)
(g/plant))
0~15 cm 2 mm
(EC) pH 11
M (pH 7.0) : 1:10
Bray No. 1
«C ) @
’ (11,22)
( 85 ) (
(OF) 51 mg/kg (CF) 41 mg/kg
(OF) (CF)
( 119~142 )
(OF) 2.09% 43 mg/kg
(CF) 1.73% 35 mg/kg (OF)
(CF) 292 mg/kg
(OF) 38.2 g/plant (CF) 28.4 g/plant
(CF)

(CF)

(OF)
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Table 1. The effects of organic and chemical fertilizers on the nutrient contents and dry weight of

Echneacea purpurea L.
Growth! Treatment® N P K Ca Mg Fe Mn Zn Cu Drywt
Days (%) (Mg/kg) ----o-omome (g/plant)
OF 230 042 464 170 075 907 51 31 14 21.3
85 CF 227 045 448 156 067 779 41 35 14 19.9
T-test NS NS NS NS NS NS * NS NS NS
OF 209 026 390 141 088 494 43 30 12 38.2
142 CF 173 025 394 146 081 292 35 27 11 28.4
T-test * NS NS NS NS * * NS NS *
L Transplanting date: 2001\2\19.  Sampling date: 2001\5\15, and 2001\7\10
2 OF: Organic fertilizer, CF: Chemical fertilizer
8.#x * and NS: Significant at a =0.01, 0.05 and not significant, respectively by using t test.
(11,20)
(22) ( 85 )
( ) (OF) 1.09 mg/plant
(CF)0.82 mg/plant (OF) (CF)
( 119~142 )
( ) (OF) 843 mg/plant
(CF) 599 mg/plant (OF) (CF)

(OF) 1647 mg/plant (CF) 1,226
mg/plant (OF) 600 mg/plant (CF
434 mg/plant (OF) 308 mg/plant
(CF) 202 mg/plant (OF) 27.7 mg/plant

(CF) 18.0 mg/plant (OF) 1.82 mg/plant
(CF) 1.11 mg/plant (OF) (CF)
(OF) 0.49 mg/plant (CF)
0.37 mg/plant
(OF) (CF)
(OF) 30 t/ha

( )

(5.11,12)



56 4 2
27,775
23.4 kg/ha
8.55 kg/ha
0.013 kg/ha

1

3.69 kg/ha
0.77 kg/ha

(OF)

6 1 12 4 2

3 Ocm

45.7 kg/ha
0.05 kg/ha

126m
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16.7 kg/ha
0.03 kg/ha

Table 2. The effects of organic and chemical fertilizers on the nutrient uptakes of Echneacea purpureaL.

Growth' Treatment® N P K Ca Mg Fe Mn Zn Cu
Days (mg/plant)
OF 490 89.5 988 362 160 19.3 1.09 0.66 0.30
85 CF 452 89.5 891 310 133 155 0.82 0.70 0.28
T-test NS NS NS NS NS NS * NS NS
OF 843 133 1647 600 308 277 1.82 1.16 0.49
142 CF 599 110 1226 434 202 18.0 111 0.92 0.37
T_tﬂ * NS * * ** ** ** NS *
L Transplanting date: 2001\2\19. Sampling date: 2001\5\15, and 2001\7\10
2 0OF: Organic fertilizer, CF: Chemical fertilizer
3.x% * and NS: Significant at o =0.01,0.05 and not significant, respectively by using t test.
(absolute growth rate)
(absolute nutrient uptakes rate)
ANUR U, UyJT, Ty U, U, T, T.
0~85
(OF) (CF)
10.5~11.6 mg/day 86~142
(OF)
(CF) (OF) 11.8 mg/day



Table 3. The effects of organic and chemical fertilizers on the absolute nutrient uptakes rate of Echneacea

purpureal.
Growth® Treatment® N P K Ca Mg Fe Mn Zn Cu
Days (mg/day)
OF 5.76 1.05 11.6 4.26 1.88 0.23 0.01 0.007 0.003
0~85 CF 5.31 1.05 10.5 3.65 157 0.18 0.01 0.008 0.003
T-test NS NS NS NS NS NS NS NS NS
OF 6.31 0.78 11.8 4.25 2.66 015 0013 0.008 0.003
86~142 CF 2.63 0.38 5.9 2.22 1.23 0.04 0005 0.004 0.001
T_teg * % * % * % * % * % * % * % * % * %

L Transplanting date: 2001\2\19.

Sampling date: 2001\5\15, and 2001\7\10

2 OF: Organic fertilizer, CF: Chemical fertilizer
3x% * and NS: Significant at o =0.01, 0.05 and not significant, respectively by using t test.

pH )

(crop yield goals)

(11,12)

63.8 mg/kg

« )
105 mg/plant

0.31 mS/cm  pH
92 mg/kg

125 198 17 6.8 mg/kg
(OF)

7.75

1.59%

4,368 mg/kg

135 mg/plant
(OF)

(17,19)

30.5g/kg Bray-1
392 mg/kg

(CF)

(CF)
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Table 4. The effects of organic and chemical fertilizers on soil fertility at harvest stage of Echneacea
purpurea L.

pH oM P K Ca Mg Fe Mn Zn Cu
mS/cm (g/kg) (mg/kg)

Treatment?

OF 047 777 337 780 135 5548 481 132 246 23 75
CF 050 766 320 835 105 5487 456 118 214 21 7.0
T-test NS NS NS NS * NS NS NS NS NS NS

L Transplanting date: 2001\2\19.  Sampling date: 2001\7\10
2 0OF Organic fertilizer, CF: Chemical fertilizer
3. %x * and NS: Significant at a =0.01,0.05 and not significant, respectively by using t test.
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Observation Trial of Organic and Chemical
Fertilizers Application on Nutrient Uptake of
Echinacea purpurea®

Yi-Fong Tsai, Long-Zen Chang and Chien-Chung Chiu?

ABSTRACT

The trial isto evaluate the effect of application of organic and chemical fertilizers on
the major and minor element uptakes of purple coneflower. The trial result indicated that
the uptake amount of purple coneflower from transplanting stage to harvesting stage is
increasing continuously. At harvested stage the uptake amount of nutrient elements in
organic fertilizer treatment were significantly higher than that of chemical fertilizer
treatment. Using the uptake amount of nutrient element in organic fertilizer treatment at
purple coneflower harvested stage as the criterion, the uptakes rate of nitrogen
phosphorus potassium calcium magnesiumisabout6 1 12 4 2. Theuptakerate
for microelement iron manganese zinc copperis56 4 2 1. The application of organic
fertilizer could significantly increased the absolute uptake rate of purple coneflower at
late growth stage. And the potassium absolute uptake rate was the highest, about
11.6mg/day, followed by nitrogen, calcium, magnesium, phosphorus and minor-element.
The soil fertility in organic fertilizer treatment was slightly higher than that of chemical
fertilizer treatment. The soil exchangeable potassium amount at organic fertilizer
treatment was 135 mg/kg, which is significantly higher than that of chemical fertilizer
treatment of 105 mg/kg.

Key words: Echinacea purpurea (purple coneflower), nutrients uptake, organic
fertilizer, chemical fertilizer.
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