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Effects of Pig Manure Application on Nitrogen Uptake, Yield and
Active Components of Chrysanthemum boreale M.
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ABSTRACT : To develop an efficient cultivation system to increase the productivity and the high quality of
Chrysanthemum boreale M., the effects of pig manure (PM) application on the yield and the effective
component were investigated in the pot scale (1/2000a scale). PM applied at the equivalent of six rates (with
rate of 0, 2000, 4000, 6000, 8000, and 12000 kg 10a™). Maximum plant biomass yield was achieved at 9510
kg 10a™ and at 9940 kg 10a™ for flower biomass. Nitrogen recovery efficiency was more than 42% for all
nitrogen treatments and reached 66.6% at 4000 kg 10a™. Proline (7.4~9.2 g kg™) was the most abundant
amino acid in the flower of C boreale M. and the contents of amino acids increased with increasing PM
application rate. Contents of cumambrin A, a sesquiterpene compound known to reduce blood—pressure,
decreased with increasing PM application. The highly negative correlation was found (R* = —0.723, P<0.01)
between content of cumambrin A and PM application. However, the amount of cumambrin A in flowers
increased as PM rate increased, because of increasing flower yield. In conclusion, PM fertilization increases
vields and enhances overall quality.
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A = cumambrin A (Yang et al, 1996; Haruma et al., 1981),
acacetin—7—rhamnoglucoside (Dan & Andrew, 1986)
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Table 1. Physical and chemical properties of soil used test before experiments.

Ex. cations
OM' T : g CEC
Parameters M_1 N_1 EC ) Av. PZ?S (cmod" kg™ }
(1:5) (g kg™ (kg™  (@WSm™) (g kg™ K ca Mg (cmd” kg™
Mean 56 6.1 04 04 18.9 0.28 44 0.29 104
SD 08 0.9 0.09 0.08 18 0.03 0.3 0.06 0.9

T Abbreviations are OM. organic matter; EC, electrical conductivity: Ex. cations, exchangeable cations: CEC, cation exchange
capacity and SD, standard deviation.

Table 2. .Physical and chemical properties of pig manure used in experiment.

PM’ pH T-C T-N P K Ca Mg Moisture
(1:8) QKO (%)
Mean 6.5 424 145 215 204 154 45 339
sD 01 254 1.28 1.9 1.8 2.0 04 42

' Abbreviations are PM. pig manure and SD. standard deviation.
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Table 3. Yield and growth characteristics of C. boreale M.
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Dried weight (g plant™

Growth characteristics at harvesting

Treatment
(kg 10a™)  Total Leaf Stem  Flower P,anzcrrnjf ight ~ Stem (C(]:::)m ster (?] ro ‘f“';‘;n’lﬁ-) Leaf(clr:;gth
0 331 8.1 241 0.9 57.0 0.3 10.3 2.7
2000 80.9 13.2 64.3 34 81.9 07 17.3 3.2
4000 146.6 224 110.0 142 100.5 1.1 33.6 35
6000 187.7 30.1 137.3 204 1117 14 407 3.8
8000 1950 311 1422 217 1164 17 477 40
12000 i 181.0 298 1405 207 1192 16 483 i 4‘_1
LSD.05 84 13 61 14 6 0.1 2.1 0.2
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Table 4. Nitrogen content and nitrogen recovery efficiency of C. boreale M.

itro ontent itroge take i
Treatment Nitr %:"kg‘i) n Ni E;gg prllal;?q)ak gz;ovg:r;
(kg 10a™ Leaf Stem Flower Leaf Stem Flower Total efficiency (%)’

0 71 24 155 58 58 9 125 NA*
2000 79 25 16.2 104 161 39 304 465
4000 79 27 16.7 177 297 166 640 66.6
6000 8.2 27 173 246 371 243 860 63.3
8000 92 29 18.1 286 412 267 965 543
12000 93 29 191 277 407 265 949 426
LSD.05 02 0.1 14 255 158 276 35.2 3.5

" Recovery (%) = (treatment uptake — control uptake)/total amount of nutrient applied.
' Not application.
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Table 5. Amino acid contents of the flower part of C. boreale M.

Treatments 0 2000 4000 6000 8000 12000 : LSD.05
——————————————————————— g kg dry weight -------------mmmomeooe
Alanine 1.40 2.07 2.33 243 2.40 250 i 017
Arginine 2.25 253 2.62 267 279 280 | 0.13
Aspatic acid 3.91 427 435 448 460 465 ,' 0.15
Cystine 118 1.80 142 142 143 1.48 : 0.08
Glutamic acid 423 5.07 5.18 5.26 -5.36 543 ! 0.11
Glycine 2.20 2.26 2.33 2.28 2.31 2.40 i 0.09
Histidine 0.90 1.00 1.11 1.20 1.30 138 | 0.03
Isoleucine 0.89 1.51 1.72 1.85 2.01 213 1 013
Leucine 2.30 254 2.82 3.00 3.29 3.47 E 012
Lysine 240 258 2.69 283 3.11 3.41 ! 0.11
Methionine 0.19 0.50 0.61 0.70 0.79 0.82 i 0.07
Phenylalanine 211 254 2.61 260 2.69 270 ! 0.13
Proline 7.4 8.22 8.49 875 8.86 9.16 } 0.20
Serine 179 2.20 2.30 2.30 242 251 : 0.03
Threonine 197 2.07 210 222 2.29 247 i 0.08
Tyrosine 0.80 110 1.21 1.31 1.34 142 E 0.03
__\_lgll_lgc_a ________ 2.00 219 2.26 2.35 _2_39 _____ 2_f1§____:____9;1_g____
Total 3793 4395 46.15 47 65 4938 51.21 E 26
Table 6. Cumambrin A contents of the flower part of C. boreale M.
Treatment Cumambrin A content Cumambrin A yield
(kg 10a™ (g kg, dry weight) (ng plant™, dry weight)
0 2.18 20
2000 213 72
4000 1.99 283
6000 1.85 377
8000 1.85 401
____________ 12000 188 B89
LSD.05 0.06 39
Table 7. Chemical properties of soil after harvesting. -
Treatments pH oM’ T-N EC' Av. P:Os Ex. cations® (cml” kg™)
(kg 10a™ (1:5) (g kg™ (g ko™ ds m™ (mg ko™ K Ca Mg
0 54 6.5 05 0.03 145 019 50 0.29
2000 54 124 06 0.07 551 0.21 56 0.29
4000 55 18.6 08 012 96.2 0.24 56 0.28
6000 56 20.3 1.0 019 1339 0.28 57 027
8000 56 281 14 022 165.7 0.34 59 0.27
f2000 57 %4 48 028 1e46 041 60 028
LLSD.05 0.2 35 02 0.02 13.1 0.08 03 0.07

' OM, organic matter. ' EC. electrical conductivity. *Ex. cations, exchangeable cations.
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cumambrin A%} ¥ES Q19 A 07 WAz &= 9l A Dan B, Andrew G (1986) Chinese herbal medicine, Eastland, p.
°% BgED 59, Seettle, USA,
Eoko] 318HA EAL Table 79 B upe} o] pHZ Ko KS (1991) Coloured Wild Plants of Korea. Academy, p. 32,
Seoul, Korea
3 RE AREL g gko)| Zylelas = ’ :
;fﬂ&]ﬂ- “_" TEe Hule] AlgRge] FUMEsE F7h Haelvae S (1987) Studies on fertilization of dill (Anethum
3 A ‘:} ?_ 9] 7% EH] 9] Al 8o 2000 graveolens) and basil (Ocimum basilicum). 1. Oil yield of
kg 10371%]_ UH 55.1m 103 ° LJr 12000 kg 10a” OE]. Hﬂ basil affected by fertilization, J. Agric. Sci. Finland 59:25-29,
194.6 mg kg 'O A} 8] oho oko] 9lato] A A EL B Haruma M, Kato M, Ito K, Nikai T, Sugihara H, Murato H (1981)
_ Angeloylcumambrin B, an antimicrobial sesquiterpene
A o oq o ol&= A48 Eu|F9 &7 D) AFO T HE geloy , q P
o H]}il- D:LJ} O] Ji‘_ ?J ZJ Tro LEH = lactone from Chrysanthemum ornatum var, spontaneum,
kA2 o] BaE A3k R Al BEHo] B Phytochemistry 20:2583-2584,
ol ZESH= Ao wadrt Hong YG, Yang MS, Park YB (1999) Effect of cumambrin A
treatment on blood pressure in spontaneously hypertensive
&II [=] rats, Korean J. Pharmacogn 30:226-230,

27 73 2 ol 13} B 16 kgo]
FA- Sa}:miEoﬂH =g 87 4 0, 2000, 4000,
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10a7 A gl el A thxTRoh A 53 2o =8k 7}
Z} 594 (195.0 g plant™) & 248} (21.7 g plant ™) 7} &
7t AR AT AR o] $&E 4000 kg
1027 A 2717} 66.6% 5 7+ & okth oA F2 otv]
2k proline (7.4~9.2 g kg H o] om, =HEH] 9 A

K&t Cumambrin
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