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INTRODUCTION

Solid W aste M anagem ent (SW M ) is a  fast grow ing urban environm ental issue in 
Sri Lanka. There are several m ethods to produce com post such as V erm i com posting , 
Cockroach com posting, Bokashi, C om post tea  etc. Com posting w ith w orm s and g rubs is 
a know n m ethod o f  organic w aste m anagem ent. Currently Black soldier fly  larvae 
(B SFL) based com posting becom e new  approach in the world. H erm etia illucens is a 
com m on fly o f  the Stratiom yidae fam ily w ho has com plete life cycle with four stages. 
BSF do not have functional m outh parts; therefore they do not bite nor feed. A dult n o t be 
regarded as unsanitary or a  vector o f  diseases (Leclercq, 1997). The fem ale b lack so ld ie r 
fly deposits a m ass o f  about 500 eggs in decaying m atter such as dung, carrion, garbage 
and other organic w aste (Larde, 1990). V astly  B SFL are used to reduce m anure  
accum ulation and harvested pre-pupae can be used as an anim al feed (N ew ton e t a l., 
1977).

BSFL com posting system is m ore suited for urban households as it is capable o f  
giving acceptable solutions to several problem s tha t associated w ith conventional 
com post bins. They are controlling o f  house fly (M usca dom estica) o ther than the  
bioconversion o f  organic w aste m aterial (Sheppard 1983; Bradley and Sheppard, 1984) 
and it is usually not a pest and not attract to hum an habitation or foods. D ue to  h igh 
efficiency, fresh m aterial conversion is extrem ely fast and it reduces production o f  bad 
odour to  a m inim um . BSFL is able to consum e diets w ith fat contents (Barry, 2004) and 
these benefits include reduced green house gas em issions from avoided landfill 
em issions, decreased com m ercial fertilizer usage, increased soil carbon storage and  
decreased soil erosion. This study w as to  investigate efficiency o f  BSFL in term s o f  
w aste reduction ability and quality o f  com post produced by them  using com m only  
available solid waste.



M ATERIALS AND M ETHODS

This study was carried out a t the R egional A griculture Research and 
Development Centre, M akandura, in 2015 Yala season. BSFL w ere collected from  
M akandura research field and m ultiplied. B SFL  w ith  average length o f  1 cm w ere used to  
add 5 kg o f  selected w aste m aterials as T I -  vegetable s tu ff  +  BSFL, T2 - kitchen waste + 
BSFL, T3 - ‘P ilisaru’ material +  BSFL, T4 - vegetable stu ff and T- 5 cattle m anure +  
plant m aterials as verm in com posting w ith  earth w arm s (Easinia  sp. ). The treatm ents 
were arranged in a  Com plete R andom ized D esign (C R D ) with three replicates. Plastic 
containers o f  18L volum e were prepared providing drainage holes covered w ith a m esh at 
the bottom.

Collected data were w eight o f  decom posing m aterials at w eekly intervals during 
decomposing, tem perature inside the bins, m ean daily  tem perature, tim e taken fo r 
complete decom posing and the w eight o f  decom posed m aterial, final weight sieved by 4 
mm mesh. Sensory evaluation was done w ith 20 people (No odour, M oderate odour, 
High odour). C om pletely decom posed sam ples w ere used for nutrient analysis as organic 
carbon content (W alky-black m ethod), total N itrogen (K jeldahl m ethod), available 
Phosphorus (using spectrophotom eter), available Potassium  (flame photom eter), pH (1:1 
soil: w ater according to  M cLean, 1982) and Electric Conductivity (1:5 w ater). A Pot 
experim ent was conducted to  assess the suitability different com post m aterials grow ing 
leafy vegetable “M ukuwenna” (A lternanthera sessilis) as a CRD  design and selected 
treatm ents were T1 - only top soil, T2 - top  soil: norm al com post, T3- top soil : BSFL 
com post and T4 - Top soil : V irm y com post. H arvests were collected in one m onth 
intervals. The data were statistically analyzed by  using SAS 9.2, (2009) statistical 
software and m eans were com pared using DM RT.

RESULTS AND DISCUSSION

The highest w eight reduction as 87.2%  w as obtained in kitchen w aste +  BSFL 
after four w eeks and final w eight was 638.3 g from  initial weight. Pilisaru m aterial +  
BSFL, obtained the lowest w eight reduction 51.1%  after ten w eeks w ith final w eight o f  
2.45 kg. The highest com posting efficiency w as obtained in vegetable stu ff*  BSFL 
(57.66% ) w hile low est value was obtained in vegetable s tu ff only as 18.65. As B SFL 
chew  down w aste into uniform small particles T l ,  T2 and T3 showed higher com posting 
efficiency than the control (T4).

BSFL with Vegetable s tu ff and BSFL and K itchen waste gave high potential fo r 
avoidance o f  w aste segregation through higher rate o f  w eight reduction. A s Pilisaru 
m aterial +  BSFL contained m ore dried leaves w hich w ere unable to break dow n due to  
high cellulose content. Sensory evaluation show ed 85%  - no odour in verm in com post,



80%  - no odor in P ilisaru  com posting, 75%  - no odour in  vegetable s tu ff com p o stin g  a n d  
70%  - m oderately  odor in kitchen w aste com posting  w ith  BSFL. A ccording to  S h ep p a rd  
1983; B radley  and Sheppard (1984), odour reduction m ay be due to  ab ility  o f  B S F L  to  
suppress bacterial grow th  and control oviposition  and  developm ent o f  house fly  (M u sca  
dom es tied) w hich  is a  critical issue o f  house hold  com post bin.

Figure 1. W eight loss o f raw  materials o f com post with time
Tl=Veg + BSFL; T2=Kitchen waste + BSFL; T3=Pilisaru material + BSFL; T4=Vegetable stuff 
only.

T he h ighest N  %  in com post show ed as 3 .59 and 3.88%  in K itchen  w aste  +. 
B SFL and V erm i com post respectively w hich have exceeded the N  %  o f  SLS co m p o st 
standard. Further veg. s tu ff  + B SFL show ed low  to tal N  than Veg. s tu ff only. N itrogen  
content in dairy  m anure was reduced probably  due to the  reduction o f  larval b iom ass 
according to  M yers et al. (2008). A m ong treatm ents w here BSFL w ere used T2 show ed  
the h ighest N  content as 3.59% . Both in V erm i- com post and kitchen w aste +  B S F L  
com post can be recom m ended as nitrogen rich  sources (Table 1).

Table 1. N utrien t analysis o f compost (Dry weight basis).

T reatm ent pH EC
(ms/cm) N (% ) P20S(% )

k 2o

(% )
O rgan ic  

carbon  (% )
T1 Vegetable stuff + BSFL 9.91a 12.90a 1.81b 0.84b° 1.38a0 41.42°
T2 Kitchen waste + BSFL 5.89e 11.59a 3.59a 1.17ab 0.88b 59.43b
T3 Pilisaru material + BSFL 7.09d 5.80b 2.09b 0.62° 1.90a 32.12°
T4 Vegetable stuff only 9.09b 3.43c 2.09b 1.19ab 0.92b 38.24°
T5 Vermi compost 8.03° 1.03d 3.88a 1.39a 0.42° 154.06a
SLS standards 6.S-8.5 >1.0 >0.5 > 1.0 20
LSD 0.44 0.41 0.24 0.23 0.25 0.30

Means followed by the different letters in each column are significantly different.

V eg. s tu ff -+* B SFL  com post show ed significantly  lower value fo r availab le  P 
(0.84% ) than decayed veg. stuff, but treatm ents w ere not significantly different from  each



other. B SFL +  kitchen w aste and V eg s tu ff  show ed high percentages o f  P but not 
significantly d ifferent w ith the V erm i- com post. P ilisaru  m aterial +  BSFL com post 
showed the highest percentage o f  potassium  as 1.9%. T here  w ere significant differences 
in pH am ong all treatm ents and it proved th a t B SFL  is capable o f  decreasing 
concentrations o f  organic alcohols and acids significantly  w hile processing m icro aerobic 
fermentation leachate (Green and Popa, 2012). A s B SFL  is capable o f  reducing acidity, 
they can be effectively used for com post production w ith  high acidic substrates. W hen 
compared the yields o f  leafy vegetable “m ukunuw enna”9 BSFL, verm i and normal 
compost gave m ore or less equal y ields w hich w ere not significantly different.

CONCLUSIONS

W aste reduction within short, period o f  tim e (1-114 m onths) can be done by using 
BSFL for various sources o f  organic m atter except rough plant structures tha t contain 
more cellulose. Though traditional com posting w orks w ell w ith yard  w aste, B SFL can 
effectively convert kitchen w aste into com post. T herefore BSFL can be an appropriate 
solution fo r solid w aste m anagem ent/ kitchen w aste m anagem ent due to  its high rate o f  
waste reduction, low tim e period for decom posing, lim ited space requirem ent and low 
level o f  odour generation.
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