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Effects of Mixing Ratios of Swine Manure and
Rice Straw on Physico-Chemical Characteristics and
Earthworm(Eisenia foetida) Survival

%k ¥

Hwangbo, Soon* - Jo, Ik-Hwan** « Son, Jang-Ho

This study was conducted to investigate the effect of different ratios of rice straw
to swine manure as an earthworm feed on the change of physico-chemical charac-
teristics and earthworm viability during composting, and further to provide the
basic information for an efficient vermicomposting using the manure of livestock.
Experimental earthworm used in this study was Eisenia foetida and the ratio of
swine manure and rice straw was determined to 100:0(SM), 90:10(SRS10), 80:20
(SRS20), 70:30(SRS30) and 60:40(SRS40) on the basis of volume. The results are
summarized as follows. Earthworm appeared after 8 week of aging period, and it
was possible for the earthworm to survive in all the treatments. C/N ratio was
significantly higher (P<0.05) in the treatments of rice straw mixture (SRS30 and
SRS40) than swine manure alone (SM treatment). Appropriate C/N ratio for earth-
worm survival was the range of 10.43 to 11.16. During the period of aging, pH
value and electrolyticconductivity (EC) were the highest in the treatment of swine
manure alone. However, as the inclusion of rice straw was increased, pH value
and EC showed a decreasing tendency. Appropriate pH value and EC for earth-
worm survival were 7.7 to 7.8, and 2.72 to 4.59mS/cm, respectively. The results
from this study indicated that mixing swine manure with rice straw more improved
more physico-chemical environment for earthworm growth in comparison with
swine manure alone, and rice straw showed the sufficient possibility as a bulking
agent for an efficient vermicomposting of swine manure.
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Table 1. The physico-chemical characteristics of swine manure and rice Straw

Swine manure Rice straw

Moisture(%) 71.29 10.00
Total solides(TS, %) 28.71 90.00

Volatile solid(VS, %) 81.43 85.50

Fixed solid(FS, %) 18.57 14.50
Total Nitrogen(TN, %) 224 0.60
C/N ratio 20.47 79.17
pH 8.13 7.20
Ec(mS/cm) 4.07 -
Bulk density(kg/L) 0.86 0.06
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Table 2. Survival rate of earthworm(Eisenia foetida) by feeding swine manure during

aging period
Weeks of aging period(%)
Treatments'
1 2 3 4 5 6 7 8 9
SM 0 0 0 0 0 0 0 66.7 ab 96.7
SRS10 0 0 0 0 0 0 0 70.0 a | 100.0
SRS20 0 0 0 0 0 0 0 500 b 96.7
SRS30 0 0 0 0 0 0 0 70.0 a | 100.0
SRS40 0 0 0 0 0 0 0 60.0 ab | 100.0
SEM2 0 0 0 0 0 0 0 9.31 3.65

'SM : Swine manure 100%,
SRS10 : Swine manure 90%-+rice straw 10%, SRS20 : Swine manure 80%trice straw 20%
SRS30 : ‘Swine manure 70%-+rice straw 30%, SRS40 : Swine manure 60%+rice straw 40%
? Standard error of the mean
"®Mean in the same columns with different superscripts differ (P<0.05).
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Fig. 1. Total nitrogen according to mixture ratios of swine manure and rice straw



B0l NY EY SF0) Huls AT olehA 4N WS APol ATl WXE dF 429

(SMT)7h 71 =3kt
Aem 1 oFEE @

o S
~
r:j_‘
I
fu
rir
P
N
[
4
N
N
X
o
Y
B
'-'19(-'4
o
©
il

{‘Jl_

Ado)7} HEET) NS 821 A A4 §FL &F SETIF 3.42%, B8 TR}FI)
3.32~3.42%% e}

MYe FEUE THW BB 2% Aol BE F BA(TC) FBe WS Fig 29

[
of

F=71 ¢ HA EF FF0) BEFE F ¥4 o 22 S Uedo] 4 2
&(IN) e EE A%E Yeg o, R450] ZFAgd wef S84 FFS HAt
ZaEo] npAEt Rl 9F s & EETUF 35.93%E WA AU Boh W FEFE
VERY ATk

Ao} AEF I ART 8329 F G4 FFL £ BT} 35.602%, A T[T
7} 36.01~37.10%% eRt),

w

50

—— Swine manure 100%

47 W] Swine manure 90% + rice straw 10%

«- Swine manure B0% + rice straw 20%
Swine manure 70% + rice straw 30%
44

-m- Swine manure 60% + rice straw 40%

41

Total carbon(%)

38

35

Weeks

Fig. 2. Total carbon according to mixture ratios of swine manure and rice straw
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Table 3. C/N ratio according to mixture ratios of swine manure and rice straw

Aging period Treatments' SEM?
(weeks) SM SRS10 SRS20 SRS30 SRS40
0 20.47 A (2131 A |21.02 A |20.99 A 2244 Al 217
1 19.66 AB | 19.53 B [19.24 B |19.21 A [2053 B | 275
2 1506 b BC|1574 b C |1583 b C |17.07 a B |1775 a C | 036
3 1424 ab C [1371 b D |1416 ab D |14.65 ab C [1601 a D | 0.70
4 1214 ¢ C |12.75 bec DE|[13.17 ab D |1262 bc D [13.69 a E | 029
5 1102 ¢ C {1137 bc EF|11.63 b E |1235 a DE|1276 a EF| 020
6 1074 b C |1107 b F {1127 b E |1216 a DE|I1211 a GF| 022
7 1016 ¢ C |10.82 bc F |10.80 bc E |1140 ab DE|11.57 a GF| 025
8 10.43 C |10.75 F | 10.64 E |10.76 DE | 11.16 G| 034
9 10.19 C | 1047 F | 10.64 E |1041 E |10.82 G| 028
SEM’ 2.17 0.65 0.54 0.89 0.67

'SM : Swine marnure 100%,
SRS10 : Swine manure 90%+rice straw 10%, SRS20 : Swine manure 80%trice straw 20%
SRS30 : Swine manure 70%trice straw 30%, SRS40 : Swine manure 60%-+trice straw 40%
? Standard error of the mean
“*Mean in the same rows with different superscripts differ (P<0.05)
* Mean in the same columns with different superscripts differ (P<0.05).
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HERT thah dtoy) 85a Arl2 &) ¢4 ST 20475 0= @387 F4HA
THTable 3). ¥H, F<0] WPl e} 7p&EE4e] F71E8L VAR 338 53 ti7] 5
o COZE wj&o] Ho] f7]&E9 ol AHAHA 4FE v £ HFoHs F 4
Fof wet o] FEA(TC)S Z4AE 7MAYth(Fig. 2).

HEESY daE gRUe 7t2E 24V % 33 ujgEd 93 FFIAY NOWN
22 HFo] Hol tER&] EAEA Bt gl Rso] JYH vt ehEn s FA
A28t Hed B AYAME ashs At Jelg x| Eolrt AJEE] AR g
Y= 10.43~11.16 22 Vermicomposting®ll &2 2joj2] b u] 15~302] H$I(EPA. 1980)
B} @ Ao g Yehyt

3. %4 Aol W pHY Haksl Aol 4E HNE 3T
& £ TYT ERY B4 A7) mE pH WSHE Fig 37 2ok
% WA 7100 QoA &5 BB ¥ AFIUT MY TG £F] £245 %

Age BT 2] ARGl me} pH kel Wake Rao) APel Wk o}

°
METEE A Fol7F &S] A 879 pHE 7.7~7.8°]UT

—— Swine manure 100%

—— Swine manure 90% + rce straw 10% |
Swine manure 80% + nce straw 20%

»- Swine manure 70% + fice straw 30%

» Swine manure 60% + fice straw 40% | _

pH .

7.6 . " P

Weeks

Fig. 3. pH value according to mixture ratios of swine manure and rice Straw
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Fig. 4. EC value according to mixture ratios of swine manure and rice straw
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