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Table 1. Physical and chemical properties of soils used in pot test before experiments

pH OM? ECY AV.P,OO Ex. cation” (cmol*/kg) CECY
(1:5) (gkg) (dS/m) (mg/kg) K Ca Mg (cmol*/kg)
Mean 52 0.5 0.5 4 0.16 2.0 0.49 9.7
SD? 0.5 0.02 0.02 0.3 0.02 0.21 0.05 0.8

“0OM: Organic matter, YEC: Electrical conductivity, “Av. P,0;: Available P,0,, Ex. Cations: Exchangeable cations, “CEC: Cation exchange capacity,
9SD: Standard deviation in triplicate analysis.

Table 2. Treatments and fertilization background for C. boreale M. L 7etEs=slr, o] 3EYS sodium citrate buffer(pH 2.2)9]]
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Table 3. Yield and growth characteristics of C. boreale M. at harvesting

Dried weight (g/plant) Growth characteristics
Treatment Plant height  Stem diameter Branch Flowering date
Leaf Stem Flower Total (cm) (cm) (no./plant) (day mon.)

Non-fertilizer 72 346 04 422 504 0.48 1.4 23 Oct.
NPK 347 114.7 329 1823 148.6 1.37 43.0 24 Oct.

NP 325 1123 27.6 172.4 139.5 124 38.7 24 Oct.

NK 29,6 1053 233 158.2 130.5 1.10 337 24 Oct.

PK 7.7 36.9 0.5 45.1 50.5 0.49 L5 23 Oct.

LSD, 241 426 2.00 7.20 638 0.10 472 -
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Table 4. Nutrient content and uptake of C. boreale M. at harvesting

Content (g/kg, dry weight) Uptake (mg/kg)
Parts Treatment
N P K N P K
Leaf Non-fertilizer 7.6 1.0 9.2 54.7 7.2 60.2
NPK 14.8 14 16.7 513.6 48.6 579.5
NP 14.1 14 10.7 458.3 455 347.8
NK 14.5 1.3 215 429.2 38.5 636.4
PK 8.1 13 18.5 62.4 10.0 142.5
LSDy s 0.85 0.14 0.87 344 45 41.8
Stem Non-fertilizer 29 0.7 74 100.3 24.2 256.0
NPK 4.6 1.0 44 527.6 1147 504.7
NP 45 09 4.0 5054 101.1 449.2
NK 4.0 0.8 6.8 421.2 84.2 716.0
PK 34 1.0 73 125.5 36.9 269.4
LSDy s 0.60 0.13 0.60 58.7 11.8 39.8
Flower Non-fertilizer 129 3.0 21.1 52 1.2 84
NPK 19.7 29 233 648.1 954 766.6
NP 18.5 2.8 21.5 510.6 77.3 5934
NK 18.3 2.8 25.6 4264 65.2 596.5
PK 13.7 2.9 21.6 6.9 1.5 10.8
LSDg s 1.94 0.18 0.70 59.9 5.6 40.5
Table 5. Amino acid contents of the flower part of C. boreale M. at harvesting
Non-fertilizer NPK NP NK PK
Ttem LSD, s
(g/kg, dry weight)
Alanine 15 31 29 2.7 20 0.11
Arginine 12 29 2.7 2.8 1.7 0.15
Aspatic acid 34 52 48 4.8 38 0.18
Cystine 12 1.8 1.7 1.7 13 0.13
Glutamic acid 45 6.3 5.9 5.4 5.0 0.15
Glycine 2.3 3.0 2.7 24 23 0.12
Histidine 09 17 14 14 1.0 0.14
Isoleucine 09 2.7 2.3 22 1.5 0.11
Leucine 2.3 4.1 3.7 34 2.6 0.21
Lysine 24 4.0 3.6 32 2.8 0.20
Methionine 0.2 09 0.3 0.6 0.3 0.06
Phenylalanine 2.0 32 30 29 25 0.13
Proline 10.2 16.0 12.8 124 11.0 0.22
Serine 1.8 31 2.8 2.6 24 0.11
Threonine 1.4 30 2.6 24 19 0.08
Tyrosine 0.8 1.7 1.4 13 1.0 0.12
Valine 20 30 2.8 2.7 22 0.15
Total AA 37.0 62.7 54.6 522 43.1 1.96
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Table 6. Comambrin A contents and yields of C. boreale M. at harvesting

Cumambrin A content (g/kg, dry weight)

Cumambrin A yield (mg/plant)

Treatment
Leaf Stem Flower Leaf Stem Flower Total
Non-fertilizer 1.80 0.60 3.11 13.0 20.8 1.2 350
NPK 176 0.64 2.89 61.1 734 95.1 229.6
NP 1.54 0.47 223 50.1 52.8 61.6 164.5
NK 1.84 0.66 297 54.5 69.5 69.2 193.2
PK 1.74 0.59 2.96 13.4 21.8 1.5 36.7
LSD, s 0.08 0.09 0.20 532 8.75 6.63 18.87

Table 7. Correlation coefficients between cumambrin A and
mineral contents in C. boreale M. at harvest

Item Parts N P K
Leaf -0.282 -0.522%* 0.651%*
Cumambrin A Stem -0.044 -0.259 0.735%*
Flower -0.524* -0.523* 0.514*

* and ** denote significance at 5% and 1% levels, respectively.
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Table 8. Chemical properties of soil after harvesting
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Effect of NPK Fertilization on the Yields and Effective Components of Chrysanthemum boreale M.

Kyung Dong Lee'*", Min Suk Yang'?, Yeun-Kyu Jung®, Bo-Kyoon Sohn®, Ju-Sik Cho®, Seong Tae Lee* and Pil Joo
Kim'? (lnstitute of Agriculture and Life Sciences and *Division of Applied Life Science, Gyeongsang National
University, Jinju 660-701, Korea; *Departmerit of Agricultural Chemistry, Sunchon National University, Suncheon
540-742, Korea; Gyeongnam Agricultural Research and Extension Services, Jinju 660-360, Korea)

Abstract: To establish the fertilization condition to increase the productivity of Chrysanthemum boreale M. with high
quality, the effects of three nutrients (N, P, K) on the vields and the effective components were investigated in the
pot scale. NPK was applied by chemical fertilizers with N-P,0-K,0 = 250-160-160 kg/ha as a main treatment, and
NP (N-P,0,=250-160 kg/ha), NK (N-K,O = 250-160 kg/ha), and PK (P,0,K,0 =160-160 kg/ha) treatments were
settled as comparison. Dry yields of C. boreale M. was increased significantly to 4 fold higher by nitrogen. Nitrogen
increased apparently plant growth and inorganic nutrient uptake. In the flower, which is most useful and edible part
as a herbal medicine, main amino acids were glutamic acid and aspartic acids, and the total content was increased
significantly by three elements of application. In addition, the content of cumambrin A, which is known to have the
effect of blood-pressure reduction, was increased source to 6.2 times by nitrogen higher than that in PK treatment.

Potassium was more effective in biosynthesis of cumambrin A than phosphorus, but the biological pathway was not
clear, still.
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