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ABSTRACT

This study was conducted to obtain a reliable result assessing proper amount of solid swine manure
for the growth of Deutzia crenata seedlings. Seedling growth dry weight, chlorophyll content inorganic

nutrients and soil chemical properties were investigated.
1. When treated with solid swine manure, seed germination rate was highest on the control.
However, germination rates tended to decrease when treated with swine manure at high concentrations
2. The growth of seedlings treated with swine manure was always higher than that of in control

At the 1.0% of swine manure treatment, the growth rate of the seedlings was highest.
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3. Seedling dry weight was highest at the 1.0% swine manure treatment. The amount of inorganic

nutrients absorbed by the seedling was generally high with the 1.0% treatment, declined sharply with

the 2.0% treatment.

4. For the planting soil of Deutzia crenata, the higher the concentration of swine manure, the lower

the soil pH. However, nitrogen, available P, K, Na, Mg and Ca contents in the soil have increased

with higher concentrations.
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Table 1. Physical and chemical properties of soil used
in the experiment.

Chemical properties

pH 7.40+0.16
ECis (ds/m) 0.11+0.08
OM (g/kg) 0.28+0.16
Avail. P,Os (mg/kg) 15.00+0.016
N (%) 0.0035+0.0018
Exch. K (cmol/kg) 0.47+0.11
Exch. Na (cmoly/kg) 0.22+0.11
Exch. Ca (cmol./kg) 5.36+0.40
Exch. Mg (cmol./kg) 1.35£0.30

Particle size fraction (%)

Sand 76.0
Silt 9.7
Clay 14.5
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Figure 1. Monthly changes of average air temperature and relative humidity in the glass house.

Table 2. Component of dried swine manure used in
the experiment.

Dried swine manure(%)

OM 65.66+1.89 Na 0.48+0.04
P05 8.08+0.97 Ca 13.90+0.18
N 3.41£0.23 Mg 1.52£0.05

K 1.15+0.02
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Figure 2. Percentage of germination (survival rate) of Deutzia crenata seeds in each soil

swine manure treatment.

Table 3. Germination survival rates of Deutzia crenata in swine manure.

Treament(%)
Control 0.25 0.5 1.0 20
days after sowing
oF 0.0 0.0 0.0 0.0 0.0
5 20.8 20.8 16.7 9.2 33
6 31.3 31.3 16.7 125 5.8
7 69.2 7.5 52.1 375 38.8
8d 69.2 7.5 52.1 375 38.8
9o 715 75.0 65.0 45.8 417
10 715 75.0 65.0 45.8 417
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Figure 4. Height growth of Deutzia crenata treated with swine manure for 80 days.

Photo 1. Growth of Deutzia crenata treated with dried swine manure for 80 days.
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Figure 6. Dry weight of Deutzia crenata treated with dried swine manure for 90 days.

Table 5. Dry weight of root, stem, and leaf of Deutzia crenata treated with dried swine manure for 90 days.

Treatment Leaf stem Root Total T/R ratio
(%) () () (2 (2 (2
Control 0.33'+0.06 0.07+0.03 0.06'+0.02 0.45'+0.12 6.99°
0.25 47741220 1.75°+0.60 0.83°+0.15 7.36°+2.60 7.23"

05 7.09°+1.48 2.35°+0.96 1.40°0.42 10.83"+0.43 5.66"

1.0 7.30°+3.24 2.55°+0.28 1.68°+0.31 11.52°+1.39 8.09"

20 6.48°+2.06 2.11°+0.63 0.49"+0.16 9.08°+2.67 17.18°

(mean+SD)

2. =& A2(| [ EAME U FI|E Sl cmol/kg, 21$HJ Cadl & Hel= 5.71~6.06

1) B g=hdst cmol/kg = WERSTE 3, RV AjA] =

Eve Age dlzeuite] Bgdde] £ wAE B A% 1718, dda, fRQAL

W T EQREA A3 pHEES A TelA 21844 K, Na, Mg %, Ca¥tg2 1% E8S

TR B AYFR AFE Yole A A5 EolAl= A= EAthTable 6).
Bt HEguHe FEAA] =2 AlHEe] 5

F 7kl wt Skl om,
LFEEY] = ﬂ\‘w l—i“ T T R
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£ 0.13~0.32 ds/m& urE} JTHTable 6).
A B 2HAT 771, dda 2 T
Aol A 7P gekan, B8 20%] 204 7}
sk A Na@ ®9l= 0.17~025
cmoly/kg, X3 Mgdd WHIE 1.22~1.85

(Table 6)

olgel AT BARHG AW ERE §7]
29 A9, BC, 484 Nag| FL 5%
frelszol A Ael7k sk, pH, A&, FE9



=8 Al o Wz

Table 6. Chemical properties of soil treated with dried swine manure for 90 days.

Treatment pH ECi:s oM P,0s T-N Ex Cation(cmol./kg)
(%)_ ¥ dsym) (gky)  (mgkg) (%) K Na Mg Ca
EXp‘zf)lirlnem 74 009 028 133 0003 036 0.19 1.03 4.80
Control 74 0.13° 235 11.72° 0.005° 044" 0.17° 1.22° 571°
0.25 73*  0.14*  291® 64.66" 0.008" 050 0.18% 1.25° 5.81°
0.5 722 0.19®  301®  124.06 0.012*  051° 0.22" 1.41° 5.98"
1.0 71% 026" 325® 21657 0.026° 053" 0.25° 1.44° 6.01°
2.0 6.9 032° 372°  403.27° 0.050°  0.66° 0.24° 1.85° 6.06"

¥, 2184 K, Ca, Mg 1%2
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HoE 0.136~0.346g 22 EFITHTable 7).
& FFEdE dE2T70.0079)% 7V Be &
= B9l 1.0%4 2] 7+0.346g) 9 Bl wsld =i
2 o 500 S7HiT
o1 F4EE 1.0% Az Tol M 420.396mg
o' 7P = vebsen, it e Wl
= 333.172~420.396mg . % EFITHTable 7).
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1.0% Agolx 71 =4 yet

A—E— 0.103~0.256g 2.2 RS

T 10% AelellM 7 =A v
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Table 7. Absorption of inorganic nutrients of Deutzia crenata treated with dried swine manure.

Treatment N P K Ca Mg
(%) (® (mg) ®) (® (®
Control 0.007 3.567 0.003 0.006 0.001
0.25 0.203 333.172 0.160 0.204 0.035
0.5 0.279 401.003 0.194 0.239 0.046
1.0 0.346 420.396 0.222 0.256 0.051
2.0 0.136 137.961 0.086 0.103 0.021




10 o|Zd . et .

V. 1

[

e FEA e 18 =& A2 w
2 Asdst 9 B &5 B4 =AM
A3 1.0% AelTFelA 7P e S 7L
2 B YRS 53k Chae. SM.(2012)9]
=T Ak A3ke} Kim, MJ.(2011)9]
APEUER kgl Av =8 1.0% ATl
A Aol 7P e, & AFETe} 2
A%RE Vet

B oA AleE EEE 4718 65.66%, 2
2 341%% C/NE°] 11.19%°]21 3, Chae. S.M.
(2012)7} A& =82 f71E 47.0%, A4
1.59% 2 C/N& 17.192 27 z}o]7} with 18]
U} Yeom. CH. et al(2011)¢] 118 =& A=
HUE fHe] AAvga, AuE fEo A%
Hke A 13 =R 025%004 o] g E
G, & A7Azes Az AolE YEhy
t}. o] Yeom. C.H. et al(2011)°] A}-&-3F =5
2 F71E 024%, A4 4.07% = CINE©] 0.14
2 Apol7} mf- ZloH, B Ao|® =i
o] 23x = oA LAt vE, gEY oL
Glrd T fFal kol o Bg o] fold F
T 92 Zo|tkSeong. M.U. 1973). T3k ® A
Toll AMg3F EEET} Yeom. C.H. et al(2011)
o] AM&Z ERE A digo] o B9l wj &
o A4 i el e6]z] o] A=A
7hs/do] wof Hlth

Nz FEAN B =2 Ags
Tt oS E B dAA R A
A K, Na, Mg ¥ Ca gFo] ot A EF
T fi71ES AEAVt A Rsta EG
SAH7] Qi Aoz Bl

1’}e] ATE T3 & wf B Aol At

ol

—

¢

N olo

o M

o

T

23 ERS yFog 3 WE U $uE
et 29 E5 1.0% =) At g &
ore Folgtar ket

VL. 2 %
& dre NEurE fes 19 =29
AlH] Eleol] mE WlESur FAe] Tok,
L& A, A, AW R FE
R B oA W} 52 RSt Wmeu
T frEe] A 19 =Rl A% AlgEel
i ARE daurt AAskinh
L 9 =3 A Nlmeure] Fapdohs
& dE2T7t P w%en, a1k 1 A
gA] dhobg 2 adlke ¥ e
2. 5o AFFE =% AT U2 By 2

3. AFFE 1.0% Al TolA 78 =4 ek
o, AW TSR S-S A 1.0% A
2P A Egkow 20%4 3438 FFY
o] WojArt

4. ST 2 Bk A Ev2 1FE
2 Aggd+5 pHe Yo, EY 5 i
H AL FEJA XA K, Na 2 Mg

stgke zolxth
References

Chae. S. M. 2012. Early Growth Response and
Natrienr Absorption Characteristics of
Willows(Salix sp.) Treated with Nitrogen
Source and Dried Livestock Manure. Ph.D.
thesis. (in Korean with English summary)

Cho, H. S. - C. G. Kim - J. H. Seo - J. K. Lee -
S. P. Eom and T. K. Oh. 2005. Effect of
liquid pig manure on yield and grain quality
of rice and barley under double cropping
systems in paddy field. The Korean Society
of Crop Science. 50:90-103 (in Korean
with English summary)



=& A g Hzeuy fH

W% 9 FAFE Frol B AT 11

Garica-Gil, J. C. - Plaza, C. - Soler-Rovia, P.
and Polo, A 2000, Long-term effects of
munocopal solid waste compost application
on soil enzyme activities and mocrobial bi-
omass, soil Bio. Biochem, pp. 1907-1913.

Garcia, C. + Hernandez, T. and Cosra, F. 1994.
Biochemical parameters in soils regenerated
by the addition of orgarnic wastwe. Waste
Mange. Res. 12 :457-456

Jang. G. U. - Cho. S. H. and Kwak. J. H. 1999.
Changes of Soil Physico-chemical Properties
by Repeated Application of Chicken and Pig
Manure Compost. Journal of The Korea
Organic Resource Recycling Association.
7(1) : 23-30. (in Korean with English sum-
mary)

Kim. J. Y. and Keum. S. Y. 2004. Effects of
Liquid Pig Manure on Plastic Film House
Soil. Kon-Kuk Journal of Natural Science
and Technology. 15:59-67. (in Korean
with English summary)

Kim. M. C. : Choi. D. J. and Song. S.T. 2001.
Effect of Swine Liquid Manure and Phosp-
horus Fertilizer Application Level on Dry
Matter Yield and N and P Uptake of
Italian Ryegrass. Journal of Animal Science

43(6) : 973-980. (in
Korean with English summary)

Kim. M. J. 2011. A Study on Seed Germination
and Seedling Growth of Cornus kousa
Treated with Livestock Manure. M. S.

and  Technology.

thesis. (in Korean with English summary)
Lee. C. H. and Cho. J. Y. 2006. Growth Re-
sponse and Uptake of Nitrogen and Phosp-
horus of Pinus thunbergii by Treatment of
a Dried Swine Excrement. Journal of the
Korea Society of Environmental Restorat-

ion Tecnology. 9(2):72-80. (in Korean

with English summary)

Lee. J. T. - Lee. C. J. and Kim. H.D. 2004.
Utilization of Liquid Pig Manure as a
Substitute for Chemical Fertilizer in Double
Cropping System of Rice Followed by
Onion. Kor. J.1 soil sci. and Ferti. 37(3) :
145-155. (in Korean with English sum-
mary)

Ministry of Environment. 2015. The Statistics of
Livestock Wastewater Treatment.

Qwens I. B. - W. G. Edwards. and R. W. Van-
beuren. 1992. Nitrate levels in shallow
groundwater under pasture receiving am-
monium nitrate as slow release nitrogen
fertilizer. J. Environ. Qual 21 : 607-613.

Roth, G. W. and Fox, R. H. 1990. Soil nitrate
accumulation following nitrogen fertilized
corn in Pensilvania. J. Environ. Qual. 19:
243-248

Seong. M. U. 1973. Effects of Ammonia on the
Sulfur Dioxide Injury in Plants. Journal of
the Korean Plant Science. 16(1): 17-22.

Sommerfeldt, T. - C. Chang and T. Entz. 1993.
The influence of ammonium on nitrate up-
take and assimilation in 2-years-old ash
and oak treesa tracer study with 15N. Is-
otopenpraxis, Environmental Health Stu-
dies. 29 : 85-92.

Son. S. M. - Han. D. H. and KIM. Y. H., 1996.
Chemical characteristics of Soils Cultivated
by the Conventional Farming, Greenhouse
Cultivation and Organic Farming and Accu-
mulation of NOs - in Chinese Cabbage and
Lettuce. Journal of Association of Organic
Agriculture. 5(1) : 149-162. (in Korean with
English summary)

Wilkiness, S. R., 1979. Plant nutrient and eco-

nomic value of animal manure. J. Anim.



FAAZE - oW - vl

Sci. 48, 121-135

Won. H. Y. - Kwon. J. S. - Shin, Y. K. - Kim.

S. H. - Seo. J. S. and Choi, U. O. 2004.
Effects of Composted Pig Manure Appli-
cation on Enzyme Activities and Microbial
Biomass of Soil under Chinese Cabbage
Cultivation. Kor. J.1 soil sci. and Ferti.
37(2) : 109-115. (in Korean with English

summary)

Yeom. C. H. - Lim. Y. M. - Che. S. M. and

Lee. C. H. 2010. Study on Nitrozen, Pho-
sporus Absorption and Growth of Pinus
Densiflora Siebold & Zucc. by Treatment

with Dried Swine Excrement. Journal of
the Korea Society of Environmental Restora-
tion Tecnology. 17(6):17-27. (in Korean

with English summary)

Yeom. C. H. - Lim. Y. M. - Che. S. M. and

Lee. C. H. 2011. Study on Nitrogen, Phos-
porus Absorption and Growth of Seedling
of Prunus serrulata var. serrulata f. spon-
tanea (E.H. Wilson) by Treatment with
Dried Swine Excrement. Journal of the
Korea Society of Environmental Restoration
Tecnology. 27(1): 15-20. (in Korean with

English summary)



