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Abstract: Soil physico-chemical properties and microbial
densities are affected by organic sources and soil
amendment applied to improve soil environments or
quality. Generally organic fertilizer effects on forage crops
yield and soil properties are partly due to changes of soil
composition. We investigated the effects of swine slurry
(SS), swine slurry composting-biofilteration(SCB) and
chemical fertilizer(F) with gypsum(G) combinations on
soil physico-chemical properties and yields of summer
forage crop in the Sukmoon reclaimed tidal land in Korea.
The forage crops used in this experiment were corn and
sorghumxsudangrass hybrid(hereafter sorghum). Our
results showed that the soil physico-chemical properties in
the combined (F+G, SS+G, SCB+G) treatments increased
contents of organic matter and exchangeable Ca’", but
exchangeable Na*, K~ and Mg™" reduced to 1-10% for two
forage crops, compared to non-combined (F, SS, SCB)
treatment. The density of soil microorganism such as
bacteria, actinomycetes and fungi, increased significantly
by SS+G and SCB+G treatments. This means that
treatment of combined organic fertilizer with G lowered
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salinity levels and improved with microbial growth. The
combined treatments also increased the total yields
2.3-6.2% for corn and 2.0-8.7% for sorghum, compared
with non-combined treatment. This experiment suggests
the combined treatments could increase the total yields of
summer forage crops and change of soil physico-chemical
properties in the Sukmoon reclaimed tidal land in Korea.
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Table 1. Soil physical properties used before this experiment
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Bulk density Porosity Soil texture Three phase(%)
(g/cm’) (%) Solid Liquid Gas
133 406 SiL 60.0 19.4 206

Table 2. Soil chemical properties used before this experiment with soil depth in Sukmoon reclaimed tidal land

Exchangeable cation

H EC OM T-N Av. P,Os +
Depth(m) (15 (as/m) () (g/kg)  (ms/k) - Ca(cm"l / kgl)v[g =
0-10 8.7 3.80 5.86 1.01 115 0.69 6.02 2.3 2.1
11-20 8.7 3.35 5.31 1.23 103 0.55 5.11 23 2.0
21-30 8.7 2.75 3.88 1.27 89 0.53 5.18 22 2.0
31-40 8.7 2.25 3.03 1.35 116 0.43 5.32 2.1 1.8
41-50 8.7 2.40 6.72 1.96 116 0.40 6.30 25 2.1
51-60 8.5 2.45 8.97 1.91 130 0.28 6.50 25 2.7
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Table 3. Chemical properties of swine slurry(SS) and swine slurry composting-biofilteration(SCB) used in the experiment

Compost Moisture pH OM T-N T-P
i (%) (1:5) (%) (mg/L) (mg/L)
SS 97.7 7.64 0.49 1.1 27
SCB 99.0 7.55 0.32 0.9 23R
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Fig. 1. Temperature(A) and rainfall(B) during the 2009 growing season.
A% FY-3Pd- A EAFE ol TRE] HaE Al rose bengal $HdH|A|(Martin, 1950)° =2a3lar, #jekx
EH]E Faugkon, o529 geAdES Table 3o UrER AL Az WAg-e 28°C, APFES 25T of| A Hjek & 7
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HIHES ARgslo] 9l U2 ufx]o] =Esiic) oju] A 32 F 33] o] gl Aty W4 12 m® (3
H AERES SV Alte] EeuiA|Ql yeast glucose x 4 m), AET WA= Y 3RO R Aeleilth At
SxdufA|(James, 1958), WAl starch-case SHEAMIX|(Kuster B8 S5 £ FEN7E Bd 89 2097 9¥ =
and williams, 1966), A3t streptomycin®] ¥ ool ey, g, ASEA 9 7 58 ARSI
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BE dolEe B4 X273l CoStat software(CoHort
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b AES HAth ol ARG A AlsAES] B
g7t ZeAo] dotet Eoks 7tEAdy 7hax =l ¥
b AL TR QA AR o TPde] Tk AR
Aotk Aas e ERAE T deEAeTe vlast
W, S5 9 5 AR BRellA EF 3E W 7S
Ao T7Fhe AEE Hol EIATTIF A2 B

O

ge)d 42 sk Zow 2A. olsh fAke 2
Sz A B Hueh WS EPNBAZ AT

Ay gAERES} 580 TeIIYE Bil(Yoo et dl,
1993)9F AFstSItE Eoke] 3}8H4dS- Table 50 Hol
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T4 2 9¥E BHsk=dl a¥4(Shainberg et al.,
1989; Sparks, 1995; Dontsova and Norton, 2002;
Lebron et al., 2002)°]1, K', Na®, Mg2+9] |
AsHAl At Ral(Baek et al., 2009)%} ARSI
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B At 5-690l 7HEol ASHWA 979 57t
7t 78 S 8€ T ATe R dWd Sle 9
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Table 4. Soil physical properties after treatment with SS, SCB and G

Crops Treatment Bulk der;sity Por(? sity . Three .ph.a %)
(g/cm) (%) Solid Liquid Gas
Corn F 1.32 40.3 58.9 19.0 22.1
F+G 1.27 43.6 57.7 18.5 23.8
SS 1.32 41.2 58.3 19.8 219
SS+G 1.30 42.5 57.3 19.3 23.4
SCB 1.30 40.9 59.2 19.3 21.5
SCB+G 1.26 443 55.3 20.1 24.6
Sorghum F 1.34 41.7 64.5 17.3 21.2
F+G 1.29 45.6 57.3 18.0 24.7
SS 1.30 43.3 59.8 174 22.8
SS+G 1.28 452 57.1 18.1 24.8
SCB 1.29 43.0 58.8 17.6 23.6
SCB+G 1.24 46.1 54.9 19.2 259

F, fertilizer; F+G, fertilizer+gypsum; SS, swine slurry; S5+G, swine slurry+gypsum; SCB, swine slurry composting-
biofilteration; SCB+G, swine slurry composting-biofilteration+gypsum
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Table 5. Soil chemical properties after treatment with SS, SCB and G

oM T-N

Exchangeable cation

Cops - Treatment B O ng s (emol'/kg)
K Ca Mg Na

Corm  F 832 738 1.40 113 0.54 8.6 28 2.10
F+G 798 854 1.38 117 0.46 9.7 22 129
ss 850 755 1.48 122 0.54 85 2.7 1.81
SS+G 8.01 8.32 1.57 136 0.44 104 2.1 1.33
SCB 853  7.07 1.46 120 0.60 82 24 1.79
SCB+G 795 816 1.40 131 0.52 102 23 1.28

Sorghum F 840 894 1.22 109 0.58 9.1 3.0 191
F+G 802 983 131 133 0.42 100 2.7 1.50
ss 843  9.03 1.22 116 0.63 9.7 2.7 175
SS+G 787 1015 1.35 100 0.42 103 25 146
SCB 830 917 1.27 9 0.64 8.3 2.7 1.54
SCB+G 791  10.34 131 105 0.38 105 2.0 1.24

F, fertilizer; F+G, fertilizer+gypsum; SS, swine slurry; SS+G, swine slurry+gypsum; SCB, swine slurry composting-
biofilteration; SCB+G, swine slurry composting-biofilteration+gypsum

—+F = F+L 58 §8+L —3CB —* SCB+L

Salinity (dS m™1)

JunE Jul-E JuiH Aug£ AugM SepM QOct£

Decade of the month

(B) sorghum

—+F —®FL 58 55+, —+-5CB —#5CB:L

Salinity (dSm™1)
™}

Jun-E Jul-E Jul-L Aug—E Aug-M SepM Oct-E

Decade of the month

Fig. 2. Change in soil salinity((A) corn, (B) sorghum) during growing season of forage crops. Treatment means are with
+S.E. of three replications (n=3). F, fertilizer; F+G, fertilizer+gypsum; SS, swine slurry; SS+G, swine slurry+gypsum; SCB,
swine slurry composting-biofilteration; SCB+G, swine slurry composting-biofilteration+gypsum.
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Fig. 3. Change in soil microbial population ((A) Bacteria - corn, (B) Bacteria - sorghum, (C) Actinomycetes - corn, (D)
Actinomycetes - sorghum, (E) Fungi - corn, (F) Fungi - sorghum,) during growing season of forage crops. Treatment
means are with *+S.E. of three replications (n=3). F, fertilizer; F+G, fertilizer+gypsum; SS, swine slurry; SS+G, swine
slurry+gypsum; SCB, swine slurry composting-biofilteration; SCB+G, swine slurry composting-biofilteration+gypsum
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Table 6. Dry matter production of forage crops cultivated at the Sukmoon reclaimed tidal land

Crops Corn

Leaf m L . .

Treatment SPAD reading e?kyi&etlc?te G(rlfg} };:;)ld T(()lt%l /i/llae)ld SPAD reading T%Zl /i;l;)ld
g/ha)

F 26.6 5,558b 2,435 7,994b 33.7 9,403c
F+L 274 5,866a 2,511 8,378a 35.1 10,229a
SS 24.0 5,091c 2,347 7438¢ 322 9,472b
SS+L 26.2 5,430b 2,469 7,899b 35.1 9,659ab
SCB 26.3 5,800a 2,379 8,179ab 33.1 9,511b
SCB+L 29.3 5,954a 2,414 8,368a 34.7 10,231a
LSDo 05 ns 235 ns 297 ns 642

*%

*% *

Means separation within columns by LSD at 5% level (p<0.05, n=3). ns, * and ** or the overall model, no significant
difference of different at the 0.05 and 0.01 level of probability, respectively. F, fertilizer; F+G, fertilizer+gypsum; SS,
swine slurry; SS+G, swine slurry+gypsum; SCB, swine slurry composting-biofilteration; SCB+G, swine slurry

composting-biofilteration+gypsum
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