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The Effect of Different Stocking Rate on Growth, Cast
production and Conversion Efficiency of Organic Matter to

Tissues of Earthworm (Eisenia fetida L.)
Lee, Ji-Young* and Lee, Ju-Sam
Division of Biological Science & Technology, Yonsei University, Wonju, Kangwon 220-710, Korea

Summary

This experiment was carried out to investigate the effect of different stocking rate on growth,
cast production and conversion efficiency of organic matter to tissues of earthworm.

The carbon and nitrogen ratio (C/N) of tested Korean cow manure was 25.1, it was estimated
an adequate ratio as feed for earthworms.

The different stocking rates were 1:8(S-1), 1:16(S-2), 1:32(S-3) 1:64(S-4) 1:128(S-5) and 1:256
(S-6) as the ratios of earthworm fresh weight to biomass of Korean cow manure, respectively.

A stocking rate of 1:32(S-3) was obtained a significantly highest values of increasing rate and
conversion efficiency of organic matter to earthworm tissues. The mean values of increasin g rate
of fresh weight and conversion efficiency of organic matter to earthworm tissues were 10.63
mg/day and 6.65% at the ratio of 1:32(S-3) with a rearing volume was 56.6 cm’.

A stocking rate of 1:8(S-1) was obtained a highest ratio of vermicasts, but showed a negative
values of increasing rate and conversion efficiency of organic matter to earthworm tissues, it may
due to severely food competition between individuals during the rearing periods.

The pH, total nitrogen, available phosphorus, cation exchange capacity and exchangeable cations of
vermicasts tended to increase with stocking rate. Especially, available phosphorus, cation exchange
capacity and exchangeable cations of vermicasts tended to increase with rearing progressed.

Vermicasts have the potential for improving plant growth when amended to container medium
and soil according to increased availability of nutrients and improved physicochemical properties.
(Key words : Korean cow manure, Stocking rate, Cast production, Increasing rate, Conversion

efficiency of organic matter, Vermicasts)
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Conversion efficiency (CE, %) =dry weight
of earthworm tissue at final time (mg)/ volatile
solids content reduced by earthworm during the

rearing periods x 100

Table 1. Fresh weight of earthworms (FW), amount of Korean cow manure (F), the ratio of
fresh weight of earthworm and Korean cow manure (FW:F) and rearing volume

(RV) in different stocking rates

FwW RV

SR @) (kg) FWE (om’)
S-1 125.0 1.0 1:8 33.9
S-2 62.5 1.0 1:16 67.7
S-3 31.3 1.0 1:32 135.2
S-4 15.6 1.0 1:64 271.3
S-5 7.8 1.0 1:128 542.6
S-6 3.9 1.0 1:256 1,085.1
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Table 2. The physico-chemical characteristics of Korean cow manure before vermicomposting

(DM basis)
Feed pH EC TS VS FS TC TN C/N
ee
(H0) | (dS/m) | (%) (%) (%) (%) (%)
Korean cow manure 8.07 0.62 37.8 66.15 33.85 36.75 1.44 25.10

EC; electrolytic conductivity, TS; total solids, VS; volatile solids, FS; fixed solids, TC; total carbon, TN; total

nitrogen and C/N; carbon and nitrogen ratio.
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Table 3. The values on the measured growth characteristics of the earthworm in each
survey time grown under different stocking rates

Growth characteristics

Survey SR FW, | FW, | RW | NC | CW | RM | CW | NC/ | CW/
time FW, | FW;
(€3] (g (%) €3] ) (%) €3
S-1 125.0 |101.93"| 81.55°|101.0° |307.06*| 49.42°| 83.81* | 0.99 | 3.01
S-2 62.5 | 59.90°| 95.84°| 74.00°|190.74"[174.04*| 52.29° | 124 | 3.18
S-3 313 | 35.82°(114.43"| 63.67°| 73.00°|275.09°| 20.98° | 1.78 | 2.04
10 days S-4 15.6 | 15.65°100.32"| 52.00°| 47.32%|319.18°| 12.91° | 3.32 | 3.02
S-5 7.8 | 7.61°| 97.52°| 18.33°| 18.52°(345.97"| 5.09° | 2.41 | 243
S-6 3.9 | 3.17"| 81.20°| 17.33°| 8.90°(352.37°| 2.47°| 547 | 281

LSDp<o0s)| 0.00 | 2.09 | 6.62| 646 | 841 | 9.61 | 4.18
S-1 125.0 | 87.97°| 70.37%|113.00° |335.12%| 3.44°| 99.02* | 1.28 | 3.81
S-2 62.5 | 65.20°(104.32°(125.33*|313.94°| 41.29°| 88.38" | 1.92 | 4.81
S-3 313 | 39.26°(125.42°[107.67*159.73°|157.95%| 54.91° | 2.74 | 4.07
20 days S-4 15.6 | 17.65%|113.12°| 79.67°|102.73°|250.98°| 28.01° | 4.51 | 5.82
S-5 7.8 | 8.08°(103.63°| 37.67°| 44.07%1309.93"| 13.30° | 4.66 | 5.5
S-6 3.9 | 3.94"[101.11°| 28.67°| 18.63°|341.89°| 5.76° | 7.28 | 4.73

LSDp=00s)| 0.00 | 3.65 | 658 | 23.64 | 476 | 9.12 | 124
S-1 125.0 | 68.97°| 55.17°|104.67°[349.30*| 1.34°| 99.58* | 1.52 | 5.06
S-2 62.5 | 58.50°| 93.60°|137.33%|351.23*| 0.66°| 99.79° | 2.35 | 6.00
S-3 31.3 | 43.05°|134.36°|176.67%|318.07°| 23.68%| 92.50° | 4.10 | 7.39
30 days S-4 15.6 | 18.04%|115.62"| 95.67°|143.37°|168.95°| 45.05° | 5.30 | 7.95
S-5 7.8 | 8.44°(108.21°| 53.67| 71.17d|242.50"| 22.10° | 6.36 | 8.43
S-6 3.9 | 4.16"[106.75°| 47.33%| 34.20°|287.28"| 10.47° | 11.38 | 8.22

L.SDp=00s| 0.00 | 336 | 3.95| 12.87 | 5.50 | 10.89 | 1.90

S-1 (ratios of fresh weight of earthworm and Korean cow manure 1:8), S-2(1:16), S-3(1:32), S-4(1:64).

S-5(1:128) and S-6(1:256), respectively.

FW,: fresh weight of earthworm at initial time (g), FW,: fresh weight of earthworm at final time (g), RW;
relative fresh weight (FW»/FW; x 100), NC: number of cocoons, CW (g); dry weight of vermicasts (g, <2.0
mm), RM; residual matters(g. >2.0 mm), CW (%);: ratios of vermicasts, NC/FW,; NC per FW, and CW/FW,:

CW(g) per FW,.

ARF7IZPE ARSE R e AAET St
£o] WztE Ueld Zlo] Table 40|t}

AHolo]l BAFT T7HES Ti-To 71FelA
S-32 1349 mg/day® T2 AU =R F
o8t A EHAAIT, S-17} S-6914= ZFH7F —20.4
mg/day?} —20.72 mg/dayS. = FJ3A W3k
Tk To-T) 71%kel A S-6% 21.75 mg/day &2

FolEtA AT, S-1E —14.73 mg/day =
e ARFEREET FoeA Witk Ti-T,
717Fll M= S-39] 922 mg/day® 9] &A=
*oh ARS7IE AA B AT ST
S-3¢] 10.63 mg/day= 7} =9kal, theo =
S-4°] 4.84 mg/day, S-5°] 2.63 mg/day, S-6°]
2.15 mg/day, S-2¢] —2.20 mg/day?] <=o|0aL
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Table 4. Increasing rate of fresh weight (mg/day) of earthworm

grown under different stocking rates

in each

rearing period

SR Rearing period

T]-To T2-T1 T3-T2 mean
S-1 —20.40° —14.73° —2433¢ —19.82
S-2 —4.25° 8.48° —10.84° —2.20
S-3 13.49° 9.17° 9.22° 10.63
S-4 0.32° 11.97° 2.24° 4.84
S-5 —2.47° 5.99° 436 2.63
S-6 —20.72° 21.75° 5.43° 2.15

LSD(p£0.05 7.00 10.60 3.72

To, Ti, T2 and T3; initial, 10 days, 20 days and 30 days after vermicomposting.

S-10] —19.82 mg/day 2.2 7} w2 Fro|sll.
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Table 5. The values on conversion efficiency (CE) of organic matter to earthworm tissues
in each survey time grown under different stocking densities

CE (%)
SR
T T, T; mean
S-1 —13.89° —13.90° —17.54° —15.11
S-2 —3.24° 3.68" —0.59 —0.05
S-3 6.69" 8.40° 485" 6.65
S-4 2.41% 2.24° 1.06° 1.90
S-5 —1.63° 0.92° 0.41° —0.10
S-6 —9.69° 1.14° 0.26 —2.76
L.S.D (p£ 0.05) 6.21 3.26 2.51
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Table 6. Chemical composition of wormcasts in each survey time grown under different
stocking rates

. H | EC | TS | VS | FS | TC | TN | O/N | Av.P, 05| CEC Ex.Cations
| St | mg | emet-|_temol” k2
dS/m)| (%) | (%) | (%) | (%) | (%) ke ) | ke ) |k [car Mg**
S-1 8.23" | 0.72" 36.69° 59.26° W0.74* 32.92% | 1.77° [18.56° |1,175.47" | 29.32° |1.67° 55.68" 0.33°
S-2 8.15° | 0.59Y 37.29"63.67° 36.33" 35.37° | 1.66° 21.27° | 978.33" [ 27.39° [1.42° 5.01¢ p.23¢
S-3 8.12° | 0.57° B6.77" 64.41°35.59™ 36.15° | 1.65° 21.91° | 842.27° | 26.14° [1.32° 4.48° .22°
d;(;s S-4 8.07° | 0.57° 37.74* 63.88" B36.12° [36.54™| 1.63°2.37™| 830.27° | 24.23% [1.38™ [5.22° 0.34°
S-5 8.05° | 0.60° [37.52" 64.47™ 35.53"°36.56™ | 1.62*°22.63| 764.53° | 21.89° [1.25% [5.49" 10.44°
S-6 7.99% | 0.63° B7.33"65.09" 34.91° 36.77" | 1.58° 23.22" | 656.93" | 20.48" [0.77° [5.45" [0.49"
L.S.De<o0s) | 0.03 | 0.01 |0.62 | 092 |0.92 |0.48 [0.05 |0.63 29.60 | 0.86 0.09 (0.15 [0.03
S-1 8.19° | 0.72° B6.11° 57.71° ¥2.29° 32.06° | 1.71°* [18.75% |1,244.87° | 31.31* R.01° (6.44° 0.64°
S-2 8.10° | 0.63™[36.56™ 61.38° 38.62° 34.10% | 1.63° 20.96° [1,085.07° | 28.09" [1.83" [5.78" 0.39°
S-3 8.03° | 0.62™[36.97" 162.90° B7.10° 34.94° | 1.59" P1.93° | 971.27° | 26.80° [1.49° K.95° 0.41°
digs S-4 7.89% | 0.60° 36.47% 64.15° B5.85% 35.64° | 1.60° 22.33° | 948.73% | 34.36° [1.37° [5.38° 0.47°
S-5 7.82% | 0.62° 36.68™ 64.94™ 35.06% 36.08%| 1.53° 23.58" | 796.73° | 23.36° [1.30° [5.51° 0.49°
S-6 7.85% | 0.64° B7.10° 5.22° B4.78° B6.42° | 1.52° 23.96" | 679.67" | 21.96° 0.93" [5.50° 0.51°
L.S.Dp=o0s) | 0.07 | 0.04 |0.73 | 1.07 | 1.07 | 0.58 | 0.05 |0.69 1272 | 1.08 0.07 0.20 [0.05
S-1 8.06" | 0.79° 33.51* 55.74° 142.26" [30.96° | 1.69* [18.33% [1,249.05" | 33.32° P.02* [6.58" 0.72°
S-2 7.94| 0.69° 33.35% 56.84% 143.16° [31.58% | 1.52° 20.74° |1,158.40° | 32.75" [1.91° [5.96° 0.57™
S-3 7.91° | 0.66° 33.62% 58.89° U1.11° B2.71° | 1.51° 21.63° |1,001.22° | 30.82° [1.80° [5.40° 0.6
dz(y)s S-4 7.55° | 0.66° B2.78" 161.91° 38.09Y 34.39° | 1.46™3.63° | 968.61% | 26.60° [1.57* 5.70° 0.67°
S-5 7.59° | 0.67° 32.88" 64.13" 35.87° B5.63" | 1.40° 25.49° | 816.78° |24.04° [1.41° 5.57% .52°
S-6 7.68° | 0.69° B3.13" 63.91° 36.09° 35.50° | 1.41° 25.24* | 680.85" | 22.76° 0.97" [5.58° 10.52°
L.S.De<o0s) | 0.15 | 0.05 | 1.92 | 1.04 | 1.04 | 0.58 [0.09 | 1.43 503 | 091 0.10 [0.18 [0.06

EC; electrolytic conductivity, TS; total solids, VS; volatile solids, FS; fixed solids, TN; total nitrogen, TC; total
carbon, C/N; C/N ratio. Av. P;Os; available phosphorus, CEC; cation exchange capacity and Ex.cations;
exchangeable cations.

9 S-10141 36.69%% frolakAl Wkt 3k wtoleo] wet {ojskAl A ssklth x| 34
A TR S (VS)S S-10] 5926%= 9 dol FqeEFS S-194 K9 Ccao] Z+zt
A S wide] ZARFuEE = 1.67cmol kg ' 5.68 cmol kg 'E 9] 5H
(FS)2 40.74%2 T2t =4t} T8 & =ANH Mg'&  S-6°14 049 cmol” kg 'O
BHTC)S S-6914 36.77%= 7H4 =kony, & §oakA =9k

S-49} S-59 gt Folg Aolrt flth 2044 2] ZARA7]Ol A pHSF ECE S-19]
A2 FF (TN S-1°0] 1.77%% FoskA A FoaA &2 Moto—ur A 27}
TR ARSFE 7L vrobe] wmel Aakste wobyel] wel Astetlvh. & @ F
Aot ©AE (CN)S AAFEETL Fof & AU R meh A4k A 1 HA
ol whep yrolx= AFolrk. fFaclit Utk Iy nFE FEFS AMSELET}
eFal okol e 85 (CEC)S S-1914 Z+ groldo] wa} F71ete] s-59F S-60lA 742t
7} 1,175.47 ppm3} 29.32cmol” kg 'O 2 TR 64.94%%} 65.22%% FolEHAl =gkt AAw
ARG ERT fFolshAl R, AMFEEVE FRLFEE FHFS S-10A4 4229%F o 5HA
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