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REPRODUCTIVE BEHAVIOUR OF Eisenia Fefids  Andrei BOUCHE, 1963 (LUMBRICIDAE)
AMD ELUDRILUS ELGENIAE [KINBERG, 1867) (ELDRILIDAE), IN WINTER AND SPRING,
FOR COMMERCIAL PURPOSES.

{Comportamento reprodutivo de Efsenia fietida andrel Bouchgé, 1963 (Lumbricidas)
¢ Eudrilis eugervae (Kinberg, 1857 (Eudrilidas), no invermo e primavera, com fins comercials.)

ABSTRACT

AL the Aguaculiure Departrnent of the Institulo
e Pesca, Fermando Costa Park, 580 Paulo city, S&o
Faulo state, Brazl, through ecxperiments i@ was
verifisd sarung at finding new choices ol altsrnative
food for commercial frogherds, that Eisemie fenda
andred can be raised indoors, at room patural tempe-
rature, in cow manure, m Winter and Spring moaths.
It was also vernfied that Ewdriluy cugerice did not
tolerale the studied conditions in Winter, The produc-
tion of &, 1 amdred fell in Winter when compased with
that in Spring: m Winter, from five indivadizd resulied
155 and 225 cpcoons, in average, and in Spring,
from five, resulied 20825 indivaduals and 1135
cocoons, in average; in Winter, from five, resulled 2.5
indivaduals of Eudrilus eugenize and 9.5 cocoons, in
average. It was concloded that £, F. andrei owns
the potentalites w reproduce under thrifty condi-
tions, widening the fropfarmers’ choices of food,
the Southeastern Region of DBrazil, in the referred
seasons. The rate of vishle cocoons in E. £ andrei was
found to be 28% and the pumber of individuals
hatching from ons cocoon was 3.5, in avesage.

KEY-WORDS: Earlhu‘m, r:]wudul.-ljun,
season, frogherd.
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RESUMO

Na Secio de Agiiicultrs do Institute de Pesea,
no Parguee Fermando Costa, na cidade de 530 Paulo,
astado de 5io Paulo, Erasil, através de experimento
visando a descoberts de noves alimentos allernativos
para plantéys comerciag de ri, foi verificado que Eipe
rin ferda andrei pode ser criada 3 temperatura natu-
ral, com ambients coberto, cmpregando-se eomo subs-
rato estesco de vaca, nos meses de invemno e ]'.v:ri]'m,—
ver, na Regiiio Sudeste do Brasil. Fol verificado que,
o inverno, Ewdrilus eugeniae B0 apresentou dssem-
penbo e satsfatdeio quanto o da £ andrei. A pro-
ducio de Eirerin ferida andrei foi mepor no inverno,
quando comparada com a da primavera: no nverna,
de cineo exemplares, resultaram 15,5 mdividuos e 22,5
casulbos, em média, , na primavem, 4¢ cipco, resulta-
ram 208,25 individuos ¢ 11,5 casulos; de cibeo coem-
plares de Eadvilies supenios, fequltaram, oo nvemd,
2,5 individuos & 9,5 casulos, em média. Conclui-se que
E, f. andrei dispde de potencialidades para reproduzir-
s, pas eslegbes referndas, amphando-se 2 possibilida-
de de escolha de alimentos alternativos, na ranicultura
comercial da regifio, em que, de b muito, somente s
cmpregam larvas de moscas, prncipalments, Bm E. £
andred, a taxa de casulos vifveis foi de Z8% ¢ o
nimero de individeos eclodidos de cada casalo foi 3.5,
am misdin.

PALAVRAS-CHAWVE: Minhoca, reprodocio, ester-
o, estacio, ik

1. INTRODUCTION

Since the bulifrog (Rans  catesbeians
Shaw, 1802), which is utilized in the Brazilian
commercial froglarms, does nol accepl inert
food, any ration whatscever, it is important fo
develop in these frogplants thrifty technology

for the producticn of insects and their larvae,
little fishes and crustaceans, tadpoles and
earthworms, which are the animals the bullirag
naturally feeds upon (PRIDDY & CULLEY,
1971).

(I} Scientific Rescarcher at the Instituto de Pesca — 530 Paulo — Brasil.
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The success, achieved by some frog-
farmers using larae of flies as food, has baen
acling as a stong incentive for the devel
cpment of earthworm cultivations, mainly of
Eisenia fetigda andrei Bouché, 1963, a Lumbrici-
dag, and Eudnius eugeniae (Kinberg, 1867), an
Eudrilidas, the former a subspecies of Eisenia
fetida (Sawvigry, 1826), known as “manure
wormm”, and the latter as the “African Night
Crawler”, both recommended by Associagao
Brasileira de Minhocultores [ABRAMI) for the
agbove mentioned purpose, because they are
cullivated all over the werld, on sccount of their
capacity to reproduce in captivity. It i now vary
difficult to know axactly the natural geograghi-
cal distribution of these species, since they
have been spresd by man to almost every
comer of the world; yet, E sugenias was first
found i Alnea (SIMS & GERARD, 1985) and E.
f. andrel, as it is referred by REYNOLDS (1977),
may be naturally present in Htaly, and in the
south of France.

From the persal of the reports of

REYMNOLDS (1977), TOMLIM (19813, 1981b e
1981¢), SHIELDS (1382), KMAEPPER (1984)
and SIM3S & GERARD (1985), and the personal
obsenvations of the authors of this papers, one
may infer that, in the process of adapting thesa
species o a new climatic condition, with a
specific annual variation of temperature, it is
advisable, first of all, to verify their multiplica-
tion polentialiies, when reared indoors, all
year round, withaut any ar-conditicning system,
i litte boxes containing cow manure, inasmuch
as they are quite demanding as far as temper-
ature s concarmad and ils contrsd may ba
too expensive to invalidate any commescial
anproach.

This research has been planned to comply
experimentally with the above mentioned
advice, for the months of Winter and Spring,
aiming at the Southeast-brazilian froglarmerns’
necessities of food for  their  frogherds,
especially in this period of the year, when
the fligs lend to diminish or even disappear
completely in thes part of Brazil.

2. MATERIALS AND METHODS

The experiment was divided into three
parts, running, the first one, from June 23nd,
1987, through September 29th, 1987, the
second, from September 25th., 1987, through
January 4th., 1988, and the third part simulta-
neously to the second, from September 28th,
1987, through Nowvember 11th, 1887, It was
camied out at the Aguaculture Deparimen? of
the Instituto de Pesca, in S8 Paulo City, S0
Paula State, Brazil.

Both in the first and in the second par,
translecent  white plastic boxes, measuring
28cm long x 14 cm wide x 10 cm high were
employed, containing each 0.5 kg of cow man-
ure, dried up under the sun, no longer attracting
flies, totally scentless. In the third pars, 25
plastic cups, containing each about 25 co of
cow manure in the same conditions as above
referred. The boxes and cups were abways kapt
in a shaded comer of a non-airconditioned
TG,
The room temperature was daily recorded
at 10 & m. About 50 cc. and 2 cc. of regular tap
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waler was weaekly sprinkled inlo each box and
cup, respactivaly.

The animals employed in these experi-
ments are directly descendands from those
brought from Rawenna, ltaly, by Mr Lino
Morganti, in the beginning of this decade, to the
‘0 Sitio da Kokd™ farm, Via Marechal Rondon,
1185 km, lfy, 330 Pauo State and were
graciously offered to the authors of this paper
by Mrs. Silvia Esteves Tore and Mr Tharsis
Palhares.

FIRST PART

In arder 1o compare the reproductive
capacity of £, I, andnsi with that of E. eugeniaes,
in Winter (approsimated time period, as one can
see abowve), through the resulting number of
individuals, cocoons and biomass, eight boxes
were emploved, containing 4 of them, each, 5
adult exemplaries of E. [ andrei and 4 of them,
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each, 5 adult exemplanies of £ eugeniae, picks
ed up al random, from the earttworm rearing
beds of the Institute. In all, 20 individuals of
each species were emploved, individual aver-
age weight 0.5 g for £, § andrei and 1.7 g for E,
CUGEIas.

The statistical design employed was that
of a totally randormised exparment with two
treatments and four replicates. The data were
submitted 1o an analysis of varance, followed
by an “F" test (SNEDECOR & COCHRAM,
1971,

SECOND PART

In order to compare the reproductive
capacity of E L andrer, in Winter, with that in
Spring (time periods not precisely circumserib-
ed), through the same variables as refemed in
the FIRST PART, 4 plastic boxes were set up

for this species, in the beginning of Spring, in
similar conditions to those reported for Winter,
In the comparison, it was emploved the same
statistical design, being the two treatments in
this instance, Winter and Spring.

THIRD PART

To assess in E. £ anded both the rate
of viable cocoons and the average number of
individuals hatched per one of them, 25 cups
as above described were emploved, each one
containing  just one cocoon, picked up at
rancom, from those mesulted in the FIRST
PART. The duration of this experiment was 28
days, according with some previcus observ-
ations of the authors of this work and with the
durztion obsarved for the kin species £ felica
[Savigny, 1826}, which is reported to be about a
manth (KNAEPPER, 1884).

3. AESULTS AND DISCUSSION

It Winter, £, . andrai showed the best per-
formance: from 5 resulted, in average, 25 indi-
viduals of £, suganiae and 155 of E £ andrei
[TABLE 1).

TABLE 1
Number of individuals in the replicates of
zach reatment, i Winer.

E_ engeniae E. [\ andret
2 17
3 16
2 15
3 15
Total 1] G35
Mean 25 1575

The results of the analysis of varance
[TABLE 2} show that the difference is signifi-
cant at 1% probability level.

TABLE 2
Analysis of varance of the number ol individuals
of E. exgenige and E. [, andrei, in Winter.

Source  [nF. Sumsqu. Mean sgqu. F
Treat, 1 3I5LI25 351125 561 BN+
Remain, & 3,750 Lo2s

Towml 7 154875

Coef, of variation: 8.66%

In Winler, from & individuzls resulted, in
average, 9.5 cocoons for £, ewgemiae and 22.5
far £ 1 andrey {TABLE 3).

TABLE 3
MNuomber of cocoons in the replicates of cach
treatment, m Winler.

E. eugeniae E. [\ andret
E 23
10 2
10 24
El 21
Total 38 S
Mean 2.5 2.5
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The resull of the analysis of varance
[TABLE 4) shows that the differance is signifi-
cant at 1% probability level.

TABLE 4
Analyss of varanee of the mumber of cocoons
of E., engenize and E. f. andrei, in Winter.

Sooarce [.F, Sum Squ. Mcan Squ. E
Trear 1 320 3380 33800
Remain. ] 6.0 Lo

Total F) 5440

Coef. of varmpon: 6.25%

In Winter, from & individuals resulted, in
average, 4.1 g of biomass lor E. eugeniae and
548 g for E. £ andrel (TABLE 5), being the indi-
vidual average weight for £ eugeniae 1.65 g
and (.37 g for £ ©. andrel,

TAELES
Biomass (in grams) i the repbcates of cach
treamment, in Winter,

E. eugeniae E. [ andrei
32 &0
20 f.d
1.4 5.6
49 54
Toral 155 238
Mean 4.1 59

The resulis of the analysis of variance
(TABLE &) show that the difference is signifi-
cant at 5% probability level.
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TABLE &
Analysis of varance of hicmass of E. exgeniae
and E. f. andred, in Winter,

Source [ZF.  SuwmSqu.  Mean Squ. F
Trear, 1 G612 Gba12 125000
Remain, ] 30975 05163

Ttal T 0.7587

Coef. of variafion: [4.26%

The air lemgeratures recorded in the
FIRST PART cof the experiment are on TABLE
7.

TABLE 7
Temperatures recorded in Winter
[Centigrade degrecs).

Time period  Mean temp,  Max.  Min.  SDew.

Jun, 23,87 -

Jul. 23,87 18.8 23 15 N
Jul. 24,87 -

Aug. 2387 18.2 4 14 3.3
Aug, 24,87 -

Sep. 2987 I8.6 rig 15 1.6

5. Dev: Standard desdation.

SECOMD PART

In Spring, from 5 resulled, in average,
208,25 individuals of E I amdred [TABLE &),

TABLEE
MumbeT of individuils m the replicates
of each treatment, Spring and Wantern

Winter Spring
17 2046
154 el
15 217
15 202
Total 63 Lk
Mein 15.7%5 208,25
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The resuits of the analysis of variance
show that the difference is significant at 1%
prabability level (TABLE g).

TABLE®D
Ausalysis of varance of the number of mdividuals
of £, f andret, in Winter and Spring,

Source DF. Sumsge. Men squ. F
Treat. 1 TR1125 74,1125  3.600.00%
Bemam. 6 123.5 205

Tiotal T T4, 23000

Coef, of variation: 14.26%

In Spring, from 5 individuals resulted, in
average, 11.5 cocoons of £, £ andrei.

TABLE 10
Number of cocoons in the rephaeates of
cach treatment, Winter amd Spring.

Winter Spring
22 12
22 12
4 11
21 11
Total o0 46
Mean 225 I11.5

The results of the analysis of variance
show that the difference is significant at 1%
probability level (TABLE 11).

TABLE 11
Analysis of varancs of the number of cocoons
of E. f. andrei, in Winler and Spring,

Source  DVF,  Sumsqu,  Mean squo. F

Treat, 1 2420 2420 24200
Remain. & &0 Lo
Tirtal 7 280

Coef. of variation: 5.88%

In Spring, from 5 individuals resulted, in
average, 5541 g of biomass of E £ andrei
(TABLE 12). The individual average weight was
00858 g

TABLE 12
Biomass (in grams), in the replicates of each
treatment, of E. £ andrel, in Winter and Spring.

Winter Spring
a0 148
Lo 128
56 152
5.8 126
Tzl 230 35,41
Mean 57 137

The results of the analysis of varianes
(TABLE 13) show that the difference is signifi-
cant at 1% probability lavel.

TAELE 13
Apalysis of variance of the biomass of E. . ancred,
n Winter and Spring.
Source DF. 5 Squ M. Squ. F
Treat, 1 124,599 124,899 13L12T**
Rermam, & 5715 04552
Total T 1306141

Coef, of varation: 9.85%

The recorded temperature in  the
SECOND PART are on TABLE 14.

119



MANDELLL JR., J; ALEXANDRING, A. C. & WIRZ, B. 1988 Reproductve behaviour of Eiseniz fetida
andred Boochd, 1963 (Lumbrcidae) and Fudriluy esgenize {Kinberg, 1867) (BEudrilidas), in winter and
spring, for commercial purposes, &, fngr, Pesca, Sie Paulo, F525115-121, julfdez.

TABLE 14
Tempesature secorded in Spring
i Cmri.zpnd: degrees)

Time pericd  Mean  Max. Min, Stand  Dewi

O, 30,87 -

Now. 2087 IL52 25 20 1.5
Maow, 30,87 =

Dec, 29,87 26,32 Kl 23 L9
Drec. 30,87 -

Jan, (4,38 2630 30 23 1.7

THIRD PART

From the 25 cocoons, T hatched, revealing
an average 28% viability rate, for the studied
concitions. And from the 7 hatched ococoons,
resulted 25 new individuals (TABLE 13), Le. in
average, 3.5 individuals per cocoon.

TABLE 15
Mumber of individuals hatched from each of
the 7 viable cocoons of E. f. andne.

Replicates 1 2 3 4 5 G 7

Mumber of
individuals 3 3 4 2 5 4 £

Some critics may arse on the validity of
the tests on TABLES 6 and 9 as to the number
of replicates. Yet, it is believed that the coefi-
cients of varation are not sufficiently high to
give in to this kind of apprehension.

According with TOMLIN (12816), comobo-
rated by SIMS & GERARD {1985), tha optirmurm
temperatura for raising £, eugenizs “seems to
be about 242C, but it can tolerate temperatures
from 20-265C, growth and development rates
will b2 a lunction of femperatures and feedings.
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This species will not tolerate cold temperatures
(less than 15%C) and growth and reproductive
rates will drop dramatically befow 20207
The data on TABLE 7 show that the averags
winter temperatures was about 182C, varying
from 14%3C to 24%C, at 10 am., which might
explain the poor performance of this species.

E. i andrei did well in Winter and Spring
manths, being interesting to observe that the
rurmiber of individuals increased from Winter
towards Spring, showing that this season
favours the laying of cocoons and the hatchng
of them.

TOMLIM (1981b), about E, fetica [Savigny,
1826), affirms: “Under optimum  conditions
cultures of manure worms can doubla or triple
in numbars (but not weight), in 50480 days™.
The results on TABLE &, dealing with number
of individuals, show that the cullure about
doubled in Winter, and, in Spring, was around
40 times bigger. In terms of biomass, TABLE
12, it mcreasad about B5 times, in Winter, but
only about doubled in Spring, showing that, as
it iz implicit in TOMLIM (1981b), when the num-
ber af individuals grows, thers is & concomitant
diminution of their weight This author suggests
that this hardicap might be avoided, in E, felida
(Savigny, 182§), if the opfimum conditions
(ventilation, food, space and temperatura,
mestly) could be maintained by a proper man-
agament

As 1o the number of individuals hatched
per cocoon, TABLE 15 shows that it varied from
2 to 5, what somehow agrees with KNAEPPER
(1584), wha in E. fefidz (Savigny, 1826), refers
2 o & individuals, at 19°C. In future oxperi-
ments, the authars intend to verify the number
of individuals hatching per cocoons, from those
laid in the other seasons of the year,

As to the substractum employed, it seems
to contain all that s basically necessary for
E. [ andrei to grow and reproduce. Yet, it
is hoped that, adding some extra materials
1o the cow manure substractum, the production
of individuals will consigersbly increase, as
it is observed in ils related species Eisenia
fetida (Sawvigny, 1826) (KNAEPPER, 1984).
In fulure experiments, new substracta will be
tested,
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Fudrilus eugeniEe was nol lested in
Speing months for technical reasons only. But,
in future experiments, it is infended to test its
reproductive behaviour in all seasons of the
e,

If this work does not effectively help
to solve the problem of feeding & commercial
frogherd it doas act as an incentive towards
finding alternative food fo be used in this
important activity.

4, CONCLUSIONS

1-In the Southeastern Region of Brazil, in
the months of Winter and Spring, using cow
manure as substractum, in a shefterad ambient,
the frogmarmers, at natural temperature, can
rear the species Eiseniz fefide andrey, an
gartfworm, 1o be used a5 an aliemative food for
their frogherds.

2-The species Eudnlus eugeniae did
el thrve in Winter under the above refered
conditions, but laid cocoons, showing that the
reproduction did not disappear cormglalely.

3- The production of £, £, andrei incraased
about 13 tmes from Winter towsards Spring:
in Winter, from 5 individuals resulled 15.5, plus
2245 cocoons, in average, while in Spring,
from 5 resulted 20B.25 indwicuals, plus 11.5
cocoons. Howewer, the biomass increased one
time only.

4-Tha rate of viable Winter cocoons,
in E. £ andrei, was 28%. And the number of
individual hatching, in average, per cocoon was
found to be 3.5
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