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ABSTRACT 

Stu die-. on t lh' nl ltm.: of l:·udrilus euginae in box es " itl1 tliffL•rent !evds 
of pir man u n:.  !'.:�d ing of tlrkd E. euginac lo th� t rc�h watcr shrimp. 1Hacro· 
hrachiwn iddla. and tlw applkation of earthworm <.:�sting5 ( Yt' rmicompusl) 

a, fertilizer for pcchay ( Bra�sica compensis) were conductt:d. 

The be�t production of £. euginae was o b tained with 75'k m anure a n d  
2:i ·>i sawdust as bedding. brthwonn castings from t h ;;  tn:�tme n t  had the lowest 

nit n>g\'11,  potas>ium and or�ani..: lllattcr conknts. Results ir.dica;�d that n u trien t 

ron tL' I ll  L1 f vcrmicompo,;t dccrra��s with increase in earthworm produdio n . 
M. idel/a fl,d with till' earthworm had higher total weight g�in. lower 

fc.cd conversion ratio and greater pwdudion o f  juven i les compared with tho'�: 

nl the shrimp fed \' i th tilL' dried fr�shwater fish, Thera pan pltmr/>eus. E. euginae 
had greater �·alues of �rude protein and fat on a moisture-free ba�is ha�is rom

pan.:d with T. p/umbeus. 
nw highest yield or pechay was achieved with fertilit:ation using 50°/r. 

v ,• r micompost and 5 0% cornpk tc fertili7.er. Y ields of p('chay with partial vcrrni

,·o m post fcrtili£ation \n:re significan tly greate r cornpart' d with that using 1 00% 
complete fertilizer. Fertilization cost with 1 00% vermi com post was lowest. 

Introduction 

The present foreign exchange crisis of the Philippines is expected to reduce 
the in1portation of animal feed ingredients and chemical fertilizers. There is an 
urgent need for the development of in1port substitutes using local and available 
resources. 

Earthworms have been identified as poten tial sources of animal protein for 
poultry. livestock and fish feeds (U1ep, 1 9R 2 ;  Sabine,  1 9 78 ;  Guerrero, 1 983).  
Earthwonn meal has been analyzed to have high quality protein (67-70'7c crude 
protein) comparable with that of imported fish meaL It also has higher meta

bolizable energy than fish meal (U1ep, 1 982). 
l n  studies conducted by Guerrero ( 1 983), weight gain , survival rate and 

feed L:onversion of Tilapia nilorica fed with a diet containing 1 5% earthworm meal 

(Perionyx excavatlls) were sign iii can tly better than those of T. nilotica fed with 
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A frican n ightcraw!er (Eudri/us cuginae) breeders 

a standard diet containing fish meal . According to Pascual (personal commu nica
tion),  addition of 5% earthworm meal in the feed of Penseus monodon improved 

attractability of pellets and significantly increases weight gain of the prawn com

pared with the fish meal-diet .  

Earthworm castings (vermicompost) have value as  soil amendments or as 

organic fertilizer .  The castings have a high cation-exchange rate with a carbon to 

nitrogen ratio under 20 : I which is suitable for plant assimilation . Castings produced 

from animal waste contain 3 .0% nitrogen (dry weight),  0.32% phosphorous and 

0.4% potassium (Dacayo, 1 98 1  ) .  

In pot experiments, Dacayo ( 1 98 1 )  found the positive response of lettuce, 

ginger , Portulaca oleracea, African daisy and pechay to varying proportions of soil 

and vermicompost. Significantly higher yields were obtained with 501(, soil and 50% 

vermicompost with lettuce, 1 00% vermicompost fo r ginger ,  and 25% soil + 75% 

vermicompost for P. o/eracea and pechay over the control (soil). 

The e arthworm Eudrilus eu.ginae is an introduced species in the Philippines.  
Egg capsules of the earthworm were received by the senior author from Dr. Otto 

Graff of West Germany in 1 982 . The species originates from West Africa and is 

widely distributed in t ropical and subtropical coun tries.  E. euginae is fast-growing 
and recommended for verrnicomposting in the tropics (Graff, 198 1 ) . 

We conducted three studies .  Study I was to determine the effect of different 
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C ulture boxes or r·udri/us euginae 

pig manure levels on th e  growth of E. cuginae cultured in boxe s .  Study Il was on 
the feeding of dried E. euginae to the freshwater shrimp Macrobrachium idella 
in ou t ddor pools . The usc o f  vermicornpost for fertilizing pee hay (Brassica com

pensis) in field plots was evaluated in Study I I I .  

Materials and Methods 

S t u dy I was con ducted at the Technology Resource Cen ter's Vermiculture 

Projec t in s.m l ldefonso , Bula�an .  Wootkn boxes measu ring 61 X 4o X 20 em 

each and lined with polyethylene sheets were used as cu l ture units.  Three levels 
of pig manure were tested for grow th of E. cuginae. The treatments we re : I - ·  
1 00% manure , I I  - 75% manme + 25% sawdus t ,  and I I I  - 5 0% manure + SOSr 
sawdust .  Eigh t  ki.logran1s of the dried bedding we re placed in each box. Water was 

mixed wiih the bedding to maintain a moisture content of 60-80%. The bedding 
was allowed to fe rmen t  for one week. before sto.::k ing of the earthworm . 

J uvenile E. euginae was stocked at 200 g per box . Four replicates (boxes) 

were used for each treatme n t .  The boxes were kept under a shed and watered 

regularly to main tain moisture. To tal fresh weight of the earthworm in each box 

was weighe d  a fter 30 days of cul t u re .  Samples of the castings were analyzed for 

NPK, organic matter and pH. 

Study I I  was conducted at  the Bureau of Fisheries and Aquatic Resources 
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Adult male ( left) and f<'malc 11-facrobrachium idclia 

Fisheries Station in Los Banos, Laguna . Four 36-m 2 concrete pools with earth 

bottoms and maximum depth of l m  were used.  The pools were filled with water 
from a shallow well to a depth ranging from 0.4 to 0.6 m .  Dried chicken manure 

was applied at 1 ton/ha in the pools as basal fertilizer. 
Live adults of the freshwater shrimp Macrobrachium idella were collected 

from Laguna Lake. Each pool was stocked with 96 g of M. idella with average 
individual weights of 5 .6 to 5 .8 g.  

Two feeding regimes were tested . Dried Therapon plumbeus, a freshwater 
fish, was fed to the shrimp in two pools. Dried E. euginae was fed to the shrimp 

in the other two pools. Feeding was done daily for 60 days at the rate of ::?0% 
of shrimp biomass . 

The total weight gain (adults and juveniles), feed conversion and juvenile 
production of the shrimp were evaluated after the two-month culture period. 

Proximate analyses of T, plumbeus and E. euginae samples were done. 
Study III was also conducted in San Ildefonso , Bulacan. The soil in the 

experimental area was light-textured.  Soil analysis showed it to have 1 .8% organic 
matter ,  4 7 ppm phosphoms, 8 ppm potassium and pH of 4 .9 .  

Twelve plots measuring 5 x I m each were used .  Pechay seedlings were 
planted 30 em apart in three rows with I S  plants per row in each plot .  Four fer

t ilizer treatments were tested ,  namely : I -- vem1icompost only . II - 50% venni-
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Pechay (Brassica compensis) fertilized with vermicompost 

compost + SO% complete fertilizer ( 1 4- 1 4- 14) .  III - 2S% vermicompost + 75% 

complete fertilizer, and IV - 1 00% complete fertilizer. Each treatment had three 

plots . 

The fertilizers were applied at the rate of 25 g per plant for each application . 

One fertilizer application was done at planting and another after two weeks. The 
plots were watered regularly as needed. 

The plants were harvested after 30 days from planting. Total yield of pccha.v 
and cost of fertilizer per plot were determined. 

Results and Discussion 

The results on the production of E. euginae with different levels of pig 

manure are presented in Table 1 .  Analyses of the data showed that the highest 

production of the earthworm was obtained with 75% manure + 25% sawdust 
(Treatment I I )  followed by Treatment I I I .  Treatments H and I I [  were significantly 

different from Treatment I (P<0.05 ). 

Analyses of the vermicompost samples produced in Study I (Table 2) showed 
that the sample from Treatment II had the lowest nitrogen, potassium and organic 
matter contents. This is to be expected because of the bioconversion of the nu
trients into earthworm flesh. The results also indicate that the nutrient content of 
vermicompost decreases with increase in earthworm production. 
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Table 1 .  Production of E. euginae in boxes with different levels of pig manure after 30 days. 

Treatment 

II 

Ill 

aMean of four replicates 

Weight Gai1zO 

(kg) 

0.94 

1 .83*  

1 .5 7 *  

*Means are not significantly different. 

Table 2. Analyses of vermioompost samples (oven-dry) from Study I. 

Treatment Nitrogen Phorphorous Potassium 

(%) (%) (%) 

2.85 0. 1 2  0.4 8  

li  1 .75 0. 15 0.28 

III 2 .0  0. 1 3  0.30 

% Weight Increase 

470 

9 1 5  

785 

Organic Matter pH 
(%) 

45 5 .8 

35 6 .0 

40 6 .2 

Table 3. Average total weight gains, feed conversion ratios and average number of juveniles 
of M. idella fed with T. plwnbeus and F. euginae for 60 days. 

Feed 

T. plumc-�us 

E. euginae 

A ve. Total Wt. Gain 
(g) 

375 

407 

afe.ed Conversion Ratio = 
Total fe�d given 

Total weight gain 

Feed Conversion 
RatioO 

1 .8 2  

1 .67  

A �·c. No. of Juveniles 

44 8 

674 
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Table 4.  Proximate analyses of T. plumbeus and E. euginae . 

Nutrient T. plumbeus E. euginae 

(%) 

Crude Protein 65.88 68. 0 

Fat 3.88 9.57 

Nitrogen-Free Extract 22.35 1 1 .05 

Ash 7.29 9. 07 

Table 5. Average yield of pcchay with different fertilizers and cost of fertilizer per plot 
after 30 days. 

Treatment 

II 

Ill 

rv 

A ve. Yield/Plot 

(kg) 

4. 1 1 * 

4.66* 

4.62*  

3 .67 

*Means are not significantly different. 

Cost of Fertilizer/Plot 

(1') 

2.25 

3 .93  

4 .78 

5.62 

All the samples were found to be slightly acidic. Of the three, however, the 
sample from Treatment I had the lowest pH. This may be attributed to its high 
organic matter content. Sawdust is believed to have benefited earthworm growth 
by improving texture and porosity of the bedding. 

M. idella fed with the earthworm had higher average total weight gain, lower 
feeu conversion ratio and greater average number of juveniles than with the fish 
feed (Table 3). 

Proximate analyses of dried T plumbeus and E. euginae (Table 4) showed 
that the latter had higher crude protein, fat ,  ash and crude fiber but lower nitrogen· 
free extract than the former on a moisture-free basis. 

Our findings corroborate those of Pascual (personal communication) on 
the superiority of earthworm over fish as a feed for crustaceans. The amino acid 
profile of earthworm meal is comparable with that of imported fish meal and 
meat meal (Sabine, 1978). Lipids are known to be essential for the reproduction 
of animals. 
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The results of Study III show the advantages of the use of vennicompost 

(75% manure + 25% sawdust) over that of complete fertilizer for pechay in 
the study area (Table 5 ). The highest yield of pechay was achieved with Treatment 
II  (50% vermicompost + 50% complete fertilizer). However.  the lowest cost for 
fertilization was with Treatment I (vermicompost only).  Treat men ts I I  and I l l  
were significantly differen t from Treatment I V  (P<0.05). 

The usc of vermicompost is appropriate for light soils low in organic rna tter. 
With its high cation-exchange capacity, vcrmicompost provides cultured plants 
with more available nu trients in acidic soils (Dacayo, 1 9R l  ) . In general , the re

sponse of a plan t  to vcnn icompost will depend on soil conditions and the pla1 1 t' s  
nu trit ional requ irements . 

Acknowledgment 

We wish to thank the Technology Resource Center and Ph ilippine Council  
for Agriculture and Resources Research and Developmen t  for fu nding the studies .  

Literature Cited 

Dacayo. J .  B. 1 98 1 .  The prospc·cts of earthworm castings for use in soil imp rnvenwn t. Paper 

p re>cn tcd a t  the ScminaJ on Vcrmkulturc ng BanUJgay. NMYC. Taguig. R ival .  6 p.  
G raff. 0. 1 9 8 1 .  Prdiminary ex periment> of vcrmicomposting of differen t waste ma r criab u sing 

Eudrilus euginae K in berg. Proc. o f  \Vorbhop on the Role ,>f FJrti i\\- LHIIIS in the S t a bi

lization of Organic  Rcsidll�s. Vol. I, Kalamazoo . .'\1ichigan, pp. l 78- I 9 1  
Guerrero. R . D .  1 98 3 . The cultllfe and usc of Periollyx excavatus as a pro te in resource in the 

Philippines, In. Earthworm Eculug)" (cd. J. E .  Satchell) ,  Chapman and Hall. N .Y., 
pp. 309-3 1 3 . 

Sabine, J .  R .  1 9 78 .  Tlw nu t ri tive value of earthworm meal. In: U tilization of Soil Organisms 

in Sludge M ana�c m c n t  ( cd. R. Harll:nstdn). Confcrcn.:.: Pro c. . Sy rac11sc ,  N . Y . ,  pp. 

1 2 2- 1 30 .  
Ukp, L.J . L .  1 982 .  Utilization of t h e  earthworm in feed formulation. Pape r pr..:�en tcd a t  th,· 

Seminar on Vcnnkulture for Liwlihood. Universi ty of Lif<'. Pasig, Metro Manila. 8 p.  



G uerrero, Earthworms as h.:ed :tnd Fertilizer 41 

Juliana B. Dacayo, Discussant 

The use of vermicompost (VC) in agricul ture as alternative/supplement to 

commercial fert ilizer is t imely d uring this period of energy crisis . I ts rela t ively lower 
nit rogen conte n t  than most farmyard wastes l ike chicken manure thereby reducing 

its burning e ffec t  m akes vermicompost safer t o  use in most c rops. 

Dr. a nd Mrs.  Guerrero and myself s t a rted to work coo perat ively on t he earth

worm ahd its cast ings at the C en t ral Luzon Sta te University in  Nueva Ecija about 

five years ago .  Th ey concent rated their interest on t h e  earthwo rm as protein source 

for feeds wh il e  I foc used my a t t e n t io n  on the u t iliza t ion o f  t h e  c :Jstings a s  nut rient 

sou rce for agric u l tu ral c rops.  
The response of l e t t.llCC . pechay . ginger. g rc.;-n oni o n s ,  P olaacea. carr o t , 

sweet co rn and r ice to added vermicompost is enco uraging. Us ing vermic <)mpost 

from a substrate consist ing o f  cow manure . ipil - ip i l  and sawdust a t  eq ual p roport ion 
( l :  I · I )  in pot experimen t s ,  a mix ture of soc;; soil + 20'5{ VC by volume pro ved 

best fo r let tuce .  pechay . g i nger , green onions and P oleracea while in carrot J O';t, 
VC + 90% soil inc reased t uber yield by 29'k .we r t h e  con t rol . 

Field experi m e n t s  on rice a nd sweet corn sh ow t h at in corn an increment o f  
l l 4ri; i n  ear y ield was realized by t he a pplic a t io n  o f  5 to ns VC . This wa s com

parable t o  plants which received the recommended rate o f  inorganic fe rt ilizer 
( 60-40-0ih a . )  G rain yie ld in rice was not affcL� ted up to an incre m e nt o f 4  t o ns VC 

per hect a r� .  however , 2 tons VC in addit ion to the reco nunen ded rate of inorganic 

fert i l izer had 40'iL more grain yield than the con t ro l .  
The residual effect  o f  vermicompost had been tested o n  green onion in t h e  

greenhouse.  T h e  above-ground plant parts were cu t  every 30 days fo r 3 years.  After 

t he t h ird year.  p lan ts in 20% vermicompost + sort soil growth medium had t otal 
leaf y iel d comparable t o  t hose which received annually t he recomm e n ded rat e  of 

inorganic fert ilizer. 

It is believed that the beneficial effect of vennieompost is a combination o f  

its c hemical .  biological a nd p hysical properties which improve soil condi t io ns 
making it more su itable for plant gro wt h .  The presence o f  enzymes beneficial to 

p lants  had been reported in the literature . 
Aside from i t s  favorable e ffect on plan t growth , fu t u re studies should be 

geared on other  aspects  such as handling, storage as well as paL:kaging in order to 

insure minimal nutrient losses prior to usage. 

JJeUatta,  1 ':1 /4). Nioreover , IT IS compounueu uy u1�: ul l l l�CuJLy u• u•3 • u • 5u•�•uu5 

be tween young grasses and rice seedlings due to similari ties in some morphol ogical 

fea t u rr: J .  

Curren tly , b utachlor , a seledive pre-emergence herbicide t h at co n troh most 






