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ABSTRACT

In order to investigate the possibility of treating nightsoil sludge, the growth trend
experiments with vermicompsting was performed and the stability of worm castings was
evaluated by the analysis of minerals according to growth periods.

Survival rate (SR) of earthworms decreased as earthworms grow up to 7 weeks.

The growth period of the earthworms could be classified into two phases on the basis
of the ratios of cast to feed ingested (ID). The growth period of the earthworms up to
3 weeks, the high percentage of dry weight of feed ingested (ID) is mainly utilized to
an increase in fresh weight of earthworms, and after the 3 weeks, it is utilized to cast
production in this experiment, respectively. The highest values of increasing rate (IR)
and biomass of the earthworms(BE) were obtained at 3 weeks and those were 10.59
mg/day and 14.48g, respectively. Between the increasing rate (IR) and biomass of the
earthworms (BE), a highly positive correlation coefficient (p<0.001) ap-peared. The
highest values of biomass of the earthworms (BE) and cast production (CW) were
obtained at 3 and 7 weeks, respectively.

All the concentrations of minerals except calcium (Ca) in worm castings was lower
than the values in nightsoil sludge. It was considered that the major portion of minerals
in nightsoil sludge may have been retained in the bodies of earthworms. And these
values were lower than the regulated levels in organic fertilizers that the regula-tion
standards.
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In conclusion, the worm castings are very stable for the use as soil conditioner or

organic fertilizers.
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Table 1. Characteristics of the nightsoil sludge used for the

experiment.

Moisture 65.7%
Total solids (TS) 34.3%
Volatile solids (VS) 74.8%
Fixed solids (FS) 25.2%
Total Nitrogen (TN) 5.34%
C/N ratio 49
pH 6.8

FIYE(TS)E 80°CollM 48417 2x¥F &
A AgFez ey, AES 550°CY A7)
FolA 3A1Z gl &F A IYRH(VS)H 24
IYF(FS) e TFaldd. dALgE(TN)
< micro-kjeldahl¥ (AOAC, 1980), C/N
ratiotx FEAF (TC)Z HALF G v]&2
Fehgon, pHE olenIyes agsias
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Table 2. Analysis of variance for the values on measured characteristics of the earthworm in different growth periods.
SV df SR FW, FW, w NC wC NY wY ID RM Ccw

Treatment 6 780.317** (.778 18881.51** 18891.06%* 17543.56** 2.110* 6258.21%* 1.654%* 490.74** 3664.56** 1579.66%*
Error 14 142,095 0571 2599.17 255230 279190 0531 126.14 0.014 28.49 55.15 92.82

Note. * and ** are significant differences at 5 and 1% level, respectively.
SR: survival rate (%), FW,: mean fresh weight (mg) of adult worm at initial time, FW,: mean fresh weight of adult worm at final time, IW:
increased mean fresh weight (FW.-FW,), NC: number of cocoons, WC: fresh weight of cocoon (g), NY: number of young worms, WY: fresh
weight of young worms (g), ID: dry weight of feed ingested(g), RM: residual matter (g, > 2.0 mm) and CW: dry weight of cast (g, < 2.0 mm).

Table 3. The values on the measured characteristics of the earthworm in different growth periods.

Growth

period  SR(%) FW,(mg) FW, (mg) IW (mg) NC WC(g) NY WY( ID(g RM(g) CM(g)

(weeks)
Ist 99.3¢ 307.3* 439.2¢  131.8¢ 9.0 0.11¢ 0.0¢ 0.0¢ 122.5¢ 2029 17.6
2nd 90.7: 308.00  543.9> 2358 84.0%  1.44® 0.0 0.0¢ 129.9¢ 154.7° 58.3%
3rd 87.3» 308.00  646.5+  338.5° 186.7 2.65% 0.0¢ 0.0¢ 144.5¢ 130.8° 67.7®
4th 7934  307.8* 559.1* 2513* 210.3° 1.94® 13.3 0.1¢ 143.6¢ 126.5<¢ 72.9*
Sth 76.0 307.7:  506.5>¢ 198.8>¢ 211.0¢ 2.10® 41.3 0.5¢ 147.4%  116.4% 79.32

6th 64.7¢  307.3* 456.1¢ 148.8¢ 2113 1.35% 9.7 1.5° 155.1®  104.5¢ 83.4
7th 52.0¢ 308.00 4226 1146  239.7° 0.87 105.0* 1.7 157.9¢  104.0 85.1#

Means with the same letters are not significantly different at 5% level by Duncan’s Multiple Range Test.
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Table 5. Correlation coefficients among the measured characteristics of the earthworms.

FW, FW, NC wC NY wYy ID RM cw
SR —-0.143 0.722* -0.821*  -0.024 —0.942%**%  —0.935%*%*  —(.926%** —(0.858** —(0.821*
FW, 0.531 0.331 0.504 —0.138 ~0.116 0.183 —0.308 0.383
FW, 0.246 0.841** —0.637 —-0.644 ~0.120 —0.043 0.097
NC 0.561 —0.636 0.249 0.969%**  —(0.934x**  (,952%**
wC -0.209 —0.244 0.352 -0.518 0.557
NY 0.997***  0.852* —0.711* 0.653
wY 0.806*  —0.683 0.624
ID —0.960%**  0.918%**
RM —0.992%**

Note. *, ** and *** are significant differences at 5, 1 and 0.1% level. respectively.
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Table 6. The values on increasing rate (IR) and biomass of
the earthworms (BE) in different growth periods.

Growth period IR BE
(weeks) (mg/day) (8)
Ist 5.10 6.54
2nd 8.12 10.70
3rd 10.59 14.48
4th 8.52 9.98
5th 7.12 7.55
6th 5.64 481
7th 452 2.98
IR : (InNFW,—InFW,/t,—t,) X 100

BE : No. of adult worms at initial time X SR (%) X IW (mg)

FAEE(IR)e} EF(BE)L 27 357714
F7BIEE 2 ol 9 ARRAl7Ie M AlEka
o &, 3F94¢ FASEE 10.59 mg/day,
HEFE 14.48g2 8 7M ¥ e YL
u, 739 FALExe) dEFL 47 4.52mg/day
9 2.98g2 2 M W& e vehide.

HIIE A2 3, M4 H25, 1996
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Fig. 1. Relationship between biomass of the earthworms (BE)
and increasing rate (IR) in different growth periods.
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Fig. 2. Changes in biomass of the earthworms (BE) and cast
production in different growth periods.

Table 7. Heavy metal and mineral concentrations of the
nightsoil sludge and worm casts.

. Sludge Cast

Minerals S) ©

As 4.1 ND

Heavy metal Pb 103.0 4l
(mg/kyg) cd 3.1 1.5
Cr 19.3 4.4

Ni 17.1 2.3

Ca 1,355.0 1,511.0(+)

Mg 240.8 123.7

Mineral Fe o779 16438
Al 7772 1.2

/100; '

(mg/100g) Zn 113.9 52.8
Cu 17.5 0.4

Mn 21.2 9.1

ND : Not detected
(+): increased in worm casts

£ 103ppm< YepNiL gF22: AF (Cr)
o] 19.3ppm, Y (Ni)e] 17.1ppm, 8]A (As)
7} 4. 1ppm, 281 71=%(Cd)9 3.1ppm &
|3},

E=3 2o A= H]A (As)Tto] A3t 4 ¢l
slev, & (Pb)- 41.1ppm, 7F=F (Cd)el 1.5

Vermicompostingof] 2|8t Bix=£2{X/2] %2 41

ppm, Z&(Cr)e]l 4.4ppm, YA (Ni)e] 2.3
ppmoE Fhu&eAe FF45 P YA ¢
ket

TrageAe] 7718 §FE 2¢(Ca)e] 1,355
mg, %4vlE (Al)e] 777.2mg, A (Fe)o| 677.9
mg, "k2dlE (Mg)el 240.8mg, °}d (Zn)e]
113.9mg9] +#22 ¥, T (Cu)7t 713 ¢
< 17.5mg$ Yeisish. F¥dM e 24 (Ca)
o] 1,511 mg, # (Fe)e] 164.8 mg, wl1v%
(Mg)°l 123.7mg, °td(Zn)e] 52.8mg, %v]
¥ (ADe] 11.2mg, %7t(Mn)e] 9.1mg, 18
3 72 (Cu)7} 0.4 mgs vehfio] FxgeiA|Y
718 ggEc dekod, Zgds(Ca)d 156
ppme] F7}E i

41 @
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=, 1992; o] ¥, 1993; o], 1995). =% Ver-
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EgAdA L] 2AE sty FR83 JZ4h.

2 Age A M7kl ZojAlel metA i
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22 NAY AELY W F AT Yol
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A A4S A3} (AHE, 1980)} £ 4 gl
%, Aol g 71 Hgst Ho|at Fu=
8~109] ¥H4lelv (Edwards, 1988), 1Y 7)A)
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