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Treatment of Cow Manure by Vermicomposting
— Effects of population density and C/N ratios of feed on the growth
and cast production of the earthworm(Eisenia foetida) —
Lee Ju-Sam
Dept. of Biological Resources & Technology,
College of Liberal Arts & Sciences, Yonsei University

Summary

This experiment was carried out to the effects of population density and /N ratios of feed on the
growth, reproductive effciency and cast production of the earthworm(Eisenia foetida).

The population densities of 50, 100, 150, 200 and 250 individuals of the earthworm fed with different
C/N ratios of 25, 35, 45 and 55 cow manures were studied in rearing box(6,400cm’), and at the fertility
stage during a period of 60 days.

The results were summarized as follows;

The survival rate(SR), increasing rate(IR), reproductive efficiency(RE) and cast production of the
earthworms showed highest values in C/N ratio of 25. These results may indicate that C/N ratio of 25 is
a very favourable feed for the growth of the earthworms.

The survival rate(SR) indicated significant positive correlation with reproductive efficiency(RE) in dif-
ferent C/N ratios of feeds.

The survival rate(SR) showed highest values in population densities of 50~100 worms/6,400cm*(64.0~
128.0cm’/worm). On the contrary, increasing rate(IR) tended to decreased with the increased population
densities.

The survival rate(SR) indicated significant negative correlation with reproductive efficiency(RE) in dif-
ferent population densities of the earthworms. ,

The cast production estimated were 31.6mg~67.4mg/day/worm grown in optimum population densi-
ties(50~100 worms/6,400cny’).

The earthworm castings are an excellent soil conditioning material or organic fertilizer sources with a
high chemical composition and their physical properties.

(Key words : Vermicomposting, survival rate, increasing rate, reproductive efficiency, C/N ratio)
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Table 1. Analysis of variance for the values on measured characteristics of the earthworms in
different C/ N ratios of feeds and population densities.

Mean of Squares

Source df

SR FW, Fw, NC wC NY wY HR IR CwW RM
Feed(F) 3 * sokok sk ok sokk ET T sokeok * ok gekok
Density(D) 4 Rk * * * Hokek *ok
FxD 12 * sokok *
Error 40

Note. *, ** and *** are significant differences at 5%, 1% and 0.1% level, respectively.
SR ; survival rate(%), FW;; mean fresh weight(mg) of adult worm at initial time, FW,; mean fresh weight(mg) of adult worms at
final time, NC; number of cocoons, WC; fresh weight of cocoons(g), NY:; number of young worms, WY; fresh weight of young

worms(g), HR; hatching rate of cocoons(%), IR; increasing rate of adult worms((ln FW, - In FW,)/tz - t;), CW; dry weight of cast
(g, <2.5mm) and RM; residual matter(g, >2.5mm).
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Table 2. The mean values on the growth, reproductive efficiency and cast production of the
earthworms in different C/ N ratios of feeds.

r(:n'rj) SR FW, FW, NC WC NY wY HR IR Ccw RM

25 68.0° 3099* 429.1* 1103* 1.78* 72.80* 1.23* 27.76° 521*  2864° 499.1
35 644  306.2° 446.5° 184 038 2.80° 008 2313 582 196.1°  569.1°
45 60.6.  305.5° 4698° 9.8 019 1.80° 0.01°® 19.19° 648 1573  495.6°
55 60.6. 2954° 390.6° 29 o001¢ 033> 001 405" 417" 2395 6292

Note. Means with the same letter are not significantly different at 0.5% level by Duncan’s Multiple Range Test.
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Table 3. Correlation coefficients among measured charateristics of the earthworms in different

C/ N ratios of feeds.

FW, NC wC NY wY HR IR cwW RM
SR 0.036 0.914* 0.931** 0.875* 0.892* 0.784 —0.003 0679 —0.960**
FW, —0.013 0.035 —0.072 —0.074 0.850* 0.999*** 0666 —0.242
NC 0.998*** 0.995***  0.997*** 0.687 —0.061 0.755 —0.944**
wC 0.987***  0990*** 0.733 —0.009 0.722 —0.964**
NY 0.999*** 0.621 —0.121 0.787 —0.908**
wY 0.633 —-0.122 0.791 —0917**
HR 0.618 0.10s —0.881*
IR -0698 —0.199
CwW -0.557
Note. *, **and *** are significant at 5%, 1% and 0.1% level, respectively.
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Fig. 1. Relationship between survival rate( SR)
and reproductive efficiency(RE) of the
earthworms in different C/N ratios of
feeds.
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Table 4. The mean values on the growth, reproductive efficiency and cast production—of —the -

earthworms in different population densities.

Density SR FW, FW, NC wC NY wY HR IR CwW RM
50 852* 3187* 5755 220° 0.66* 8.8° 027 8.13° 8.51° 1722 619.8°
100 91.6*° 291.8° 4840 259° 045 9.3° 0.30°  13.96" 8.50° 193.7" 598.7°
150 73.8°  3002*° 462.6° 337 0.58% j9.7% 036° 18.52*  7.17* 263.3* 5165°
200 343, 2903 348.,6° 459 061 333 045 23.00* 3.03° 205.8° 6058
250 314°  3005° 2986° 493 064® 263* 028 2905 —0.12° 2642* 5253°

Note. Means with the same letter are not significantly different at 0.5% level by Duncan’s Multiple Range Test.
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Table 5. Correlation coefficients among measured characteristics of the earthworms in different

population densities.

FW, NC wC NY wY HR R cw RM
SR 0.920** —0971*** —-0498 —0936** —0439 -0895° 0.966*** —0.089 0313
FW, —=0.979*** -0.160 —0.872* —0.382 —0983*** 0945** —-0627 0464
NC 0.330 0.936** 0448  0.972*** —0.961*** 0.638 —0470
wC 0.366 —0015 0197 -—-0440 0.132 -0.092
NY 0713 0847 —0.835* 0500 -—-0.312
WY 0312 -0222 0.084 0072
HR —0.935** 0.755 —0614
IR —0565 0413
cw —0.978***
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Table 6. Chemical composition of earthworm casts in different C/ N ratios of feeds(DM basis).

C/N o OM ™ ON /ggsl- (CHEIS Exchangesble cation(me/100g) _
ratio (%) (%) (Ppm) 100g) K~ Na* Ca"” Mg
25 8.68 26.1 1.65 9.1 3,032.1 324 418 28.2 74.2 36.2
35 8.68 31.2 1.64 113 30180 325 402 24.6 72.6 338
45 8.75 31.6 1.58 113 30170 326 39.8 25.8 71.5 32.5
55 8.70 319 157 115 28732 323 370 246 69.2 319
X 8.70 302 1.61 108  2,985.1 325 39.7 258 71.9 33.6

Note. OM ; organic matter, TN ; total nitrogen,

phosphorus and CEC ; cation exchange capacity.
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