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Effect of Consequent Application of Pig Manure Compost on
Soil Chemical Properties and Dehydrogenase Activity in Volcanic Ash Soil

Joa Jae-Ho*, Moon Doo-Gyung, Won Hang-Yeonl, Koh Sang-Wook, Hyun Hae-Nam’, and Lee Chong-Eon3

National Institute of Horticultural & Herbal Science, RDA, 'National Academy of Agricultural Science, RDA,

ZMajor of Plant Resources and Environment, Jeju National University, *National Institute of Animal Science, RDA

This study were carried out to evaluate effect of consequent application of pig manure compost (PMC) on soil
chemical properties, dehydrogenase activity, and yield of potato in volcanic ash soil. The more application
rate of PMC increased, the more increased soil pH, total-nitrogen, available phosphate, exchangeable cations
(K, Ca, and Mg), heavymetal (Zn and Cu)contents. When application rate of PMC and crop cultivation times
increased gradually, soil dehydrogenase activity was significantly increased. After third cultivation period,
dehydrogenase activity showed PMC 2 ton (3.5), PMC 4 ton (6.3), PMC 6 ton (8.0 ug TPF g 24h™),
respectively. The activity was twofold higher than first cultivation period. During the third cultivation period,
dehydrogenase activity increased lineadly comparison to Cu and Zn contents and that was correlated with Cu
(R’=0.907) and Zn (R’=0.859) content, respectively. As the application rate of PMC increased, the yield of
potato increased, but NPK+PMC 2 ton treatment was more higher than other treatments.

Key words: Volcanic ash soil, Pig manuare compost, Potato, Dehydrogenase
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Table 1. Soil chemical properties after the third cultivation period in volcanic ash soil.

Exchangeable cations

Treatment pH o.M T-N Av. P,Os Zn Cu
K Ca Mg

(1:5) g kg % mg kg& - 1) N e — - mg kg -

Before experimented 5.8 143.8 0.6 10.7 0.3 1.0 0.5 0.3 04
Control 6.2 138.5 0.6 3.1 0.3 22 0.3 1.0 0.4
NPK'" PMC? 2 Ton 102" 65 138.1 0.7 102.9 1.8 7.7 5.1 35.6 6.0
NPK 6.2 137.1 0.6 46.1 0.4 1.2 0.2 0.8 0.4
PMC 2 Ton 10a’ 6.7 137.7 0.7 160.1 2.4 8.7 6.9 41.4 6.4
PMC 4 Ton 10a’ 7.0 136.8 0.8 287.1 3.5 10.7 10.8 67.8 13.6
PMC 6 Ton 10a’ 7.2 137.9 0.9 557.0 53 12.1 15.4 88.8 16.8

' NPK : Recommend application of chemical fertilizer.
*PMC Pig manure compost.
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Fig. 1. The seasonal change of soil pH, available phosphate, Zn, and Cu contents according to PMC application rate
during cultivation period in volcanic ash soil. (PMC 2T: Pig manure compost 2 ton 10a’'; PMC 4T: Pig manure
compost 4 ton 10a’'; PMC 6T: Pig manure compost 6 ton 103'1; DMRT P < 0.05).
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Tomoyoshi et al,, 2005; Wyszkowska et al., 2005; AN SibFihTAdo] =& Ao HUE L =
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al., 1998. Won et al,, 2004), =EEH] A|&1= E dehydrogenase@Alo] AAHoz Zr715l9on Cus
F granasgdel F7KEITH (Gwag et al., 2003 R'=0.907, 7Zn& R'=0.8599] AMIAS et
Yang et al,, 2005)= ¥ 19} Ax|dl= AFS e Kwon et al, (2003)& Cu®} Zng {3t EHEHZS
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Table 2. The change of soil dehydrogenase activity during cultivation period in volcanic ash soil.

Dehydrogenase activity (ug TPF g' 24 h™)

Treatment

Ist 2nd 3rd
Control 0.6£0.2 1.2+0.3 1.0+0.1
NPKJr PMC 2 Ton 10a™ 2.2+0.8 2.2+0.1 3.2+1.0
NPK 1.2+0.4 1.9+0.5 1.6+£0.9
PMC 2 Ton 10a’ 1.4+0.7 3.1£1.1 3.5+0.6
PMC 4 Ton 10a’ 2.9+0.1 3.9+1.0 6.3+0.7
PMC 6 Ton 10a’ 3.4+0.7 6.4+0.9 8.0+1.4
T See table 1.
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Fig. 2. Conrealationship of between soil heavymetal (Cu and Zn)content and dehydrogenase activity by PMC application
rate during cultivation period in volcanic ash soil. (DHD:Dehydrogenase).
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Table 3. The change of potato yield during the third cultivation period in volcanic ash soil (kg 10a'1).
Treatment 2006, Spring 2006, Fall 2007, Spring Mean
Ird 2nd 3rd
Control 15364 157455 151430 154+3¢ "
NPK+ PMC 2 Ton 10a’ 1,437£282 1,137+281 875472 1,150£281a
NPK 1,240+185 1,030+28 805+50 1,025+218ab
PMC 2 Ton 10a’ 950+154 773+£267 548+27 757+201b
PMC 4 Ton 10a’ 1,017+£67 940+276 667+21 875+184ab
PMC 6 Ton 10a’ 1,057£129 9534263 750£55 920+156ab
"DMRT. p<0.05.
2005), EREH] GO §71Z0] FFHYAU Cu o] EEEM AgHT: 3359 MAHS un B
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