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Effect of supplementing phosphorus to Korean cow manure
on the growth and cast production of earthworm

(Eisenia foetida)

Lee Ju-Sam and Lee Pil-Won

Division of Natural Sciences, College of Liberal Arts & Sciences, Yonsei University

Summary

This experiment was carried out to investigate the effect of supplementing phosphorus to
Korean cow manure on the growth and cast production of earthworm(Eisenia foetida), and to
estimate the optimal phosphorus level for the growth and cast production of earthworm and ratios
of available phosphorus and calcium content of cast in optimal phosphorus levels. Phosphorus
supplementing ratios to Korean native cow were 0, 1%, 2%, 4% and 8%, respectively. The
volume of raising box was 3375cm’(15 x 15 x 15c¢m), and 500g of cow manure filled up to
10cm layer. Raising density was 90cm’ per worm during the experimental period(60 days).

The maximum fresh weight and cast production of earthworm were obtained at 2~4% and 1%
levels of phosphorus supplementation to Korean native cow manure.

The total phosphorus and available phosphorus contents of earthworm tissues were not
significant among in all treatments. There was a positive significantly differences between total
phosphorus and available phosphorus of cast and residual matters.

Available phosphorus content of cast were ranged from 9.3mg/g to 17.3mg/g at 1-4% levels of
phosphorus supplementation.

Ratios of available phosphorus and calcium contents of cast were 1.94~3.15:1 and 0.87~1.33:1
at 2~4% and 0-1% levels of phosphorus supplementation.

(Key words : Vermicomposting, Phosphorus, Earthworm, Manure)
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Table 1. The characteristics of the Korean
cow manure used for the experi-
ment.
Sources Contents(% DM basis)
Miosture conte 50.7%
Total solids(TS) 49.3%
Volatile solids(VS) 63.2%
Fixed solids(FS) 36.8%
Total nitrogen(TN) 2.4%
C/N ratio 12.9
pH 6.8

b
M

= 1Hele) BES, T
, GES, A4S &A}MJ., 294
Py

_g: 3 1 =1
Abekd alake. Az 7Ulel A 1057 244171
o

2mm o]4}¢l AL IATor dlo] Zzhe]
FAE ZAH3}ET

wit x#olel A =, 2y P
Fo & 9 &3 FE A THF Lancaster
Hoz 2439y (B.rayseJr Kurtz, 1945), ¥

gare §4992AA

o100



BHEFF, 1992)0] £33t 48T opebA] fofd zpol7h AAHA gokth
AFEFRA AAT HT AAFTEW2)LS
4 i ]l 2%8}t 4% FFEAAM TE HIlFEERT
FolatA FALE 624.4mgd} 664.2mgs v}E}
1. Qe FItE0| ME HSZA LHSd.T’_, 8% T APAMAIAY A
T Ao AAFET 7hEE 332.8mgol gt
A9 HrlegEd WE AHole AFZEMY Fx ]ﬁ(IR) 2 4% FFollA 02mge VHE}
£ vER o] # 3o]th el e +FEY fFostA AT 8%

AFele] MEL(SR)E A9 HIitFEd  FEAAE FAFA ZadAD

S dRAeeA 7T HE 28

Table 2. The values on the measured growth characteristics of the earthworm in
different phosphorus levels

Phosphorus Growth characteristics

level(%) | SR(%) |FW(mg)|FWa(mg) |IR(mg/hr)| NC NY CW(g) | RM(g)
0 100.0a | 3749a | 4884b | 0.07c 9.3bc 03c | 4710a | 549.6¢c
1 98.6a | 372.0a | 5183b | 0.10c 4.0¢ 0.6c | 476.6a | 596.0b
2 973a | 3724a | 624.4a | 0.16b 35.0a 1.0c | 408.6b | 752.0a
4 973a | 373.4a | 664.2a | 0.20a 29.6a 53b | 3006c | 732.0a
8 100.0a | 373.4a | 332.8¢ | -0.02d 14.3b 40.0a | 3213¢c | 616.3b

LSDoos NS NS 71.3 0.0 7.8 1.9 38.3 28.3

“cd\eans within the same column are not significantly different by least significant difference test(p=0.05).
NS: non-significant difference

SR :

survival rate(%), FW: mean fresh weight of adult worm at initial time(mg), FWy mean fresh weight

of adult worm at final time(mg), IR: increasing rate of adult worm(FW;-FW/(3-;), NC: number of cocoon,
NY: number of young worms, CW: dry weight of casts(g. <2.0mm) and RM: residual matter(g, >2.0mm).

Table 3. The values of total phosphorus and available phosphorus contents in earthworm
tissue, casts and residual matters.

Phosphorus WT WA CT CA RT RA
level(%) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
0 61.2a 4.7a 124.7¢c 6.0¢c 108.7¢ 5.1¢
1 73.7a 2.8a 122.7¢ 9.3c 153.1c 8.0¢c
2 69.4a 3.5a 124.4¢ 11.3bc 128.5¢ 8.6¢c
4 80.2a 4.3a 212.6b 17.3b 261.0b 14.1b
8 8§5.2a 41a 369.5a 30.5a 406.9a 31.3a
LSDygos NS NS 34.0 7.0 53.4 3.9
WT: total phosphorus of earthworm tissue, WA: available phosphorus of ecartbwom  tissue, CT: lotal

phosphorus of casts, CA: available phosphorus of casts, RT: total phosphorus of residual matters and RA:
available phosphorus of residual matters.
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Table 4. Simple correlation coefficients bet-
ween total phosphorus and availa-
ble phosphorus contents of worm
tissue, cast and residual matters

WT:WA CT:CA RT:RA

-0.121 0.979%%* 0.978%*+*

**% is significantly different(P<0.001)
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Table 5. The values of calcium contents in
casts and residual matters.

Phosphorus cc RC
level(%) (mg/g) (mg/g)
0 6.92a 5.96a
1 6.98a 6.24a
2 5.83a 6.35a
4 5.49a 6.41a
8 5.76a 6.05a
LSDg 05 NS NS

CC : calcium of casts and RC: calcium of residual
matiers.
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Table 6. The ratios of available phospho-
rus(CA) and calcium(CC) contents
of casts in different phosphorus

levels.

Phosphorus CA : CC

level(%) ratio
0 0.87 : 1
1 133 :1
2 194 : 1
4 315 : 1
8 520 :1
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