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Abstract. This study aimed to recycle sawdust and blood powder using Eisenia foetida earthworm and investigate some
biochemical changes of these waste materials during vermicomposting. Blood powder was mixed with sawdust in
proportions of 0, 5 and 10% and the mixture was allowed to pass through earthworm guts for four months. At intervals
of 1, 2, 3,4, 6,8, 12 and 16 weeks, the biological activity (i.e. basal respiration), pH, EC, total organic carbon, total
nitrogen and C:N ratio were determined. The results showed that the period of time, the concentration of blood powder
and the interaction between these two significantly affected all parameters. As the incubation time increases, the
cumulative amount of mineralized carbon, the total nitrogen and EC increase in all vermicompost treatments whereas
organic carbon, C:N ratio and pH decreased. Adding blood powder to sawdust bed resulted in an increase in carbon
mineralization rate, EC and total nitrogen while pH, organic carbon and C: N ratio decreased. At the end of incubation
time, the treatment of sawdust with 10 % blood powder resulted in the highest amount of released CO, (142.1 ug C g'h),
EC (3.7 dS m™") and total nitrogen (2.24 %) and the lowest amount of pH (6.6), organic carbon (22.5 %) and C: N ratio
(12.4). According to the results, the process of vermicomposting can be used as a safe method for the disposal of
sawdust and blood powder.
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Table 1. Some chemical properties of sawdust and blood powder used in this study.
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Table 2. Analysis of variance for the effect of blood powder application on the biochemical properties of sawdust

during vermicomposting.
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Fig. 1. Mineralization kinetic of organic carbon in the sawdust (SD) treated with different levels of blood powder (BP)

during vermicomposting process.
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—4—SD —@—SD+5%WBP  —&—SD+10%ED

(i 32) ujT e

(ada) Olas

S 5008 ays sl 3 b (BP) 0 55 g Calites Tl boki s SD) Jlesls JT 0,8 i Sboj £5,-8 S5
Fig. 4. Periodical change in sawdust (SD) organic carbon treated with different levels of blood powder (BP) during

vermicomposting process.


http://dx.doi.org/10.29252/nbr.4.4.310
https://dorl.net/dor/20.1001.1.24236330.1396.4.4.3.0
https://nbr.khu.ac.ir/article-1-3033-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.24236330.1396.4.4.3.0 ]

[ DOI: 10.29252/nbr.4.4.310]

316/¥\¢

Nova Biologica Reperta 4 (4): 310-319 (2018)

FVPNDF 5 Lot F ale e psle 45 s slaazily

—4—8D —@—SD+5%BP —&—SD+10%BP

(Lo y3) JS 0598
—
i

0.5 * & —&
0 - T T ]
0 2 4 6 8 10 12 14 16
(azin) Ol

GJLﬂ\:M_}:J‘SA)}-H‘fk}(BP> df))ﬁu.l:mc}hwbau\.&)W(SD) ;)|¢§l>dfu})‘;:.v C)‘ﬂ@h).&;})—o JS:;
Fig. 5. Periodical change in sawdust (SD) total nitrogen treated with different levels of blood powder (BP) during
vermicomposting process.

—4—5D —@—8D+5%BP —&—5D+10%BP

200 -
1 150
\q‘
3
100
€L
3
2
50 §
o s

(az2a) Oloy

S s 5008 sy sl 3 b (BP) 05 55 5 Calises Col beddles (SD) &S 055 20 0,5 Cand D juii Slaj L, =1 JC&
Fig. 6. Periodical change in sawdust (SD) carbon to nitrogen ratio treated with different levels of blood powder (BP)
during vermicomposting process.

VWY s WE Y Csgafr sf 3 CN L glacs 5
WL S ws s
5 39

o gaS g5 )P b dasles plas 5 JST 055 5 Ll
@b lasles )3 a3 ol e 4 BT el 3l (o5l
Ol 0Ll 5o JS 055 clale .0 JSK8) 55 ziw O o
YIYE G oSl o paS a5 eod /FO O samls sST
35 Aeyd Vo oyl bglie S paS g 53 s
S 308 259 92 o Fas 055 s SBlE 213l o gs poiie 0 5
ms (Aeys VVA) O jsg doys O (sl oyleSTl>
5 (Ao y3 OF/D) U5 y35 deoyd Vo (Sol 5,18 I s gaS

Cﬁ]al;&‘ﬁ| .:ﬁM(MJ:fQ/Y) eﬂd{b’- C,.w):ofk_;e)}

Ll b o o 5 st S 58 a8 JT o S
5 (2014) o 8en s Das Lug 1) (g5lecm seS o
ST oS e i 2als ol dallas 53 Llesls 318
FA/Y) O sos Aoy Vo ol o)IESTI Can paS ay 5 o
o oty ol (S K03 (slales b amglin 3 (Ao
Kumar casj -l 55 sl (Suthar, 2009) s i
o Ol &8 s S 51 (2013) ol Kea , Nayak
T S i 2als Eebo)leSTl 5 (558 558 4 ML
Shrimal = ¢ iomar 358 o0 (il g ays Aul 3
CdS 5l e &5 L5 S edalis (2010) Khwairakpam
S bylus 5| e gnS s g Al I s, FY
35 T S e (658 555 5 Slow s Sl Calies


http://dx.doi.org/10.29252/nbr.4.4.310
https://dorl.net/dor/20.1001.1.24236330.1396.4.4.3.0
https://nbr.khu.ac.ir/article-1-3033-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.24236330.1396.4.4.3.0 ]

[ DOI: 10.29252/nbr.4.4.310]

317/¢\v

Ghasemi. The effect of blood powder on properties of sawdust

é . . 2 -
a)\dfls&u\;}_}ju?):xﬁb.wb

S W3S iyl (2004) Bhardwaj s Tripathi (glasillas
“ e (S glap ST L 6l b CN G b LS 5
Lghgr I ol b S GHIH Sl 5 s 5
505 8 L3 5 sanlin (2003) o1, 5en 5 Gunadi ¢ iz
Ll s oml ON oo L (S 5 638 slss
0S5 S s dhy e Sl B sl g5l S )
S dbodalive Lol ddllas s .5 E. foetida &5 &S
VA8 4 OFIY 5105 y5g Ao s O (ol 5,2 CiIN i
S NYF LYY/ IO s e Vb 5,lSTI
G 225¢2003) Queda ; Morais gl ulul .25
ST slse S &5 0y Ao s e 0 5l S 0lie 4 CIN
—edd 4 s SIS 651l JT Slels &S das s 0L 5 Sl
BB 508 a9 45 i odaline Lol dalllas 53 piomen .l
Sler CidE Gl 0 o 5 o IS bis Sl edbag
U sl Wlg e opl Ly G 5 e s cobe
AL ISl 4 51 0 5o e
S 5 domid

Gk Sl Llg o O s25 45 2l Ol Sl dalllas il
(bl 508 opg Wl B (b o leST & s e e 153
s st S S 5 55 @0l Ol sl Sl
2 05l s 03 G213 (IS5 5bas 053 oISl S a8
S e Dlie I Cel (DS ey M5 Al
SCN e ( JT 5 57 S2als SEC 5 JS7 055 520 ol Sibne
A5 adsl Dlald b aslie 55 S giaS’ (055 Slasles pli pH
O s sl laoled 53 gladipn Ols il DA
Ol o IS s 4 055 390 05 Sl bas Shisy i
IS s walp CavgaS s 4 Sluls ol 8L
5ok 53 eSS Slalllas 4 55 (65,5l 55 s STl s 1S
sy OBE 58 Jas 5 Aiy 5 S b Sy T 5b

ol

S 3Rl
58 s Gidem 5 laSlE MRalT olulis,

.:}.&@@lw.\é:}:a\iﬁﬂ:dﬂs— S

i3T5l LBl (il seS cays Al 3y 055,
shodphe JS85 clew (S glap S bug 05
Sl 03,0 GACEL 5 iy S e G0 g sn ile Calides
(Tripathi & Bhardwaj, 2004)
(Sl gaS (5 Al 2 55l 5s eddplasil Dladlle 5165k
o387 0,La1 O gl S Ol O 53 039,08 ke 2l 31 4
L5 5" edalie (2002) Anglopez s Warman s ol o
5305375 Chle (05l S 51 5,5 PA 5 FO LS Sl un o
Dl doys FY-AD edd o saS ey Dlals g5 4
doys OV-VE il &S 5 ST 0l (2009) Suthar sl
B el CwpaS ey Sl Hs IS 05 a0 Chile
el (Gl a8 )y 1 p (b (JT slge O Gutee
Py Sl sl 5o Ois s ShlE i BIBH b
b gdae i Co w51 50 Wl o ol anlllae js 055
315 Shten JT S 5lie 2alT L s ol Asl o leS s
g L5855yl F 55(1999) ol Kan 5 Benitez .(F JS2)
03875 5 S 4 53 ontr A S Sadssin glag 5T
ChB ot o sl s JT Sl L e o
Ll S e S e 3 g T OLS 5 s
(C:N) 0395w 4 (32 Cumd

Sl 33 (6 i Soir Dl il (S5l L 3eaS sas A3l 3 b
bl ples 55 CIN s (P JS8) 4 oalie baylas C:N
e €05l oSSI Ola3 OLL s 2L el Oboy csdS L
Loy Ve ol IS g ey 53 WY/ o CN
Lé‘j)} .:ﬁﬁi:.aaj\dfls-c_,_wxofsa);J: JAY B O g0
Lo 5 ol g 455 5 OS5 51 AL 05 8 e 153
s> Dopen JT S OB ppmes 5 (S Glap S
CN s 288 ol o5 Koo Sdlad 1 36 oSS!
DA w sdate Dl s 558 e ol B S ey
ol o ojlal (il gaS s Wl b CN s
43 .(Bansal & Kapoor, 2000; Gupta & Garg, 2008)
Sl ST )3 ped Lol O 53 308 Sl Al
Sy b pea il ) aS U 0,leST I S gaS ay9 CIN
b ys 3 el CIN .ol JT 5050 OUS Sdan 5 4 325

55 (Atiyeh er al., 2000) 545 o sls JT slge & s


http://dx.doi.org/10.29252/nbr.4.4.310
https://dorl.net/dor/20.1001.1.24236330.1396.4.4.3.0
https://nbr.khu.ac.ir/article-1-3033-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.24236330.1396.4.4.3.0 ]

[ DOI: 10.29252/nbr.4.4.310]

319/¥\A

Nova Biologica Reperta 4 (4): 310-319 (2018)

REFERENCES

Abd El Halim, A.A. and El Baroudy, A.A. 2014.
Influence addition of fine sawdust on the physical
properties of expansive soil in the Middle Nile Delta,
Egypt. —J. Soil Sci. Plant Nutr. 14: 483-490.

Aira, M., Monroy, F. and Dominguez, J. 2006. C to N
ratio strongly affects population structure of Eisenia
foetida in vermicomposting systems. — Eur. J. Soil
Biol. 42: 127-131.

Alexander, M. 1999. Biodegradation and Bioremediation.
2% ed. — Academic Press, NY.

Atiyeh, R.M., Subler, S., Edwards, C.A., Bachman, G.,
Metzger, J.D. and Shuster, W. 2000. Effects of
vermicomposts and composts on plant growth in
horticulture container media and soil. — Pedobiologia
44: 579-590.

Bansal, S. and Kapoor, K.K. 2000. Vermicomposting of
crop residues and cattle dung with Eisenia foetida. —
Bioresource Technol. 73: 95-98.

Benitez, E., Nogales, R., Elvira, C., Masciandaro, G. and
Ceccanti, B. 1999. Enzyme activities as indicators of
the stabilization of sewage sludge composting with
Eisenia foetida. — Bioresource Technol. 67: 297-303.

Bisen, J.S. Singh, A.K. Kumar, R. Bora, D.K. and Bera,
B. 2011. Vermicompost quality as influenced by
different species of earthworm bedding material. —
Two Bud. 58: 137-140.

Bremmer, J.M. and Mulvancey, C.S. 1982. Total
nitrogen. In: Page, A.L., Miller, R.H. and Keeney,
D.R. (eds.), Method of soil analysis. 2: 599-622. —
Aragon Monogr, 9, ASA and SSSA, Madison, WL

Chudhary, P.S., Pal, T.K., Bhattachrjee, G. and Dey,
S.K. 2000. Chemical characterization of kitchen
waste vermicompost processed by Perionyx exca-
vatus. — Environ. Ecol. 18: 902-904.

Das, D., Powell, M., Bhattacharyya, P. and Banik, P.
20014. Changes of carbon, nitrogen, phosphorous,
and potassium content during storage of vermic-
omposts prepared from different substrates. —
Environ. Monit. Assess. 186: 8827-8832.

Elvira, C., Sampedro, L., Benitez, E. and Nogales, R.
1998. Vermicomposting of sludges from paper mill
and dairy industries with Eisenia andrei: a pilot-scale
study. — Bioresource Technol. 63: 205-211.

Garg, P., Gupta, A. and Staya, S. 2006. Vermico-
mposting of different types of waste using Eisenia
foetida: A comparative study. — Bioresource Technol.
97:391-395.

Grisso, R., Aller, M., Holshouser, D. and Thomason, W.
2009. Precision farming tools: soil electrical
conductivity. — Virginia Cooperative Extension
Publication, pp 442-508.

Gunadi, B., Edwards, C.A. and Blount, C. 2003. The
influence of different moisture levels on the growth,
fecundity and survival of Eisenia foetida (Savigny) in
cattle and pig manure solids. — Eur. J. Soil Biol.
39:19-24.

Gupta, R. and Garg, V.K. 2008. Stabilization of primary
sewage sludge during vermicomposting. — J. Hazard.
Mater. 153: 1023-1030.

FVPNDF 5 Lot F ale e psle 45 s slaazily

Hesse, P.R. 1971. A Text Book of Soil Chemical
Analysis. — John Murray, London.

Kale, R.D. 1998. Earthworms: nature’s gift for utilization
of organic wastes. In: Edwards C.A. (ed.), Earthworm
Ecology pp: 355-376. — CRC Press, Boca Raton, Fla.

Khwairakpam, M. and Bhargava, R. 2009. Vermite-
chnology for sewage sludge recycling. — J. Hazard.
Mater. 161: 948-954.

Kosheleva, Y.P. and Trofimov S.Y. 2008. Characteristics
of the biochemical composition of plant litter at
different stages of decomposition (According to the-
rmal analysis data). — Biol. Bull. 35: 64-69.

Kumar, D.S., Kumar, P.S., Kumar, V.U. and Anbu-
ganapathi, G. 2013. Impact of biofertilizers on
growth and reproductive performance of Eisenia feti-
da (Savigny 1926) during flower waste vermicom-
posting process. — Annu. Rev Res. Biol. 3: 574-583.

Kumar, N.A., Sudharsan Varm, V. and Kalamdhad,
A.S. 2013. Effect of various C/N ratios during
vermicomposting of sewage sludge using Eisenia
foetida. —J. Environ. Sci. Technol. 6: 63-78.

Lazcano, C., Gomez-Brandon, M. and Dominguez, J.
2008. Comparison of the effectiveness of composting
and vermicomposting for the biological stabilization
of cattle manure. — Chemosphere 72: 1013-1019.

Morais, F.M.C. and Queda, C.A.C. 2003. Study of
storage influence on evolution of stability and
maturity properties of MSW composts. In:
Proceeding of the fourth International Conference of
ORBIT association on Biological Processing of
Organics: Advances for a Sustainable Society part IL
Perth, Australia.

Nagavallemma, K.P., Wani, S.P. and Stephane, L. 2006.
Vermicomposting: recycling wastes into valuable
organic fertilizer. — J. Sat Agr. Res. 2: 1-17.

Ndegwa, P.M. and Thompson, S.A. 2000. Effects of C-
to-N ratio on vermicomposting of biosolids. — Biores-
ource Technol. 75: 7-12.

Nelson, D.W. and Sommers, L.P. 1986. Total carbon,
organic carbon and organic matter. In: Page, A.L.
(ed.), Method of soil analysis. 2: 539-579. — Am. Soc.
Agron. Madison. WL USA.

Ray, M.R., Roychoudhury, S., Mukherjee, G., Roy, S.
and Lahiri, T. 2005. Respiratory and general health
impairments of workers employed in a municipal
solid waste disposal at open landfill site in Delhi. —
Int. J. Hyg. Envir. Heal. 108: 255-262.

Sall, S., Bertrand, I., Chotte J.L. and Recous, S. 2007.
Separate effects of the biochemical quality and N
content of crop residues on C and N dynamics in soil.
— Biol. Fert. Soils 43: 797-804.

Sharholy, M., Ahmad, K., Mahmood, G. and Trivedi,
R.C. 2008. Municipal solid waste management in
Indian cities: A review. — Waste Manage. 28: 459-
467.

Shrimal, S. and Khwairakpam, M. 2010. Effect of C/N
ratio on vermicomposting of vegetable waste. — Dyn.
Soil Dyn. Plant. 4: 123-126.

Suthar, S. 2007. Vermicomposting potential of Perionyx
sansibaricus (Perrier) in different waste materials. —
Bioresource Technol. 98: 1231-1237.


http://dx.doi.org/10.29252/nbr.4.4.310
https://dorl.net/dor/20.1001.1.24236330.1396.4.4.3.0
https://nbr.khu.ac.ir/article-1-3033-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-05-03 ]

[ DOR: 20.1001.1.24236330.1396.4.4.3.0 ]

[ DOI: 10.29252/nbr.4.4.310]

319/¥14

Ghasemi. The effect of blood powder on properties of sawdust

é . . 2 -
a,\ﬁuéu\;}_”u},):ﬁﬂu.wu

Suthar, S. 2009. Vermicomposting of vegetable-market
solid waste using Eisenia foetida: Impact of bulking
material on earthworm growth and decomposition
rate. — Ecol. Eng. 35: 914-920.

Thuries, L., Pansu, M., Larre-Larrouy, M.C. and Feler,
C. 2002. Biochemical composition and mineralization
kinetics of organic inputs in a sandy soil. — Soil Biol.
Biochemi. 34: 239-250.

Tiunov, A.V. and Scheu, S. 2004. Carbon availability
control the growth of detritivores (Lumbricidae) and
their effect on nitrogen mineralization. — Oecologia
138: 83-90.

Trinsoutrol, I., Recouse, S., Bents, B., Lineres, M.,
Cheneby D. and Nicolardot, B. 2000. Biochemical
quality of crop residues and carbon and nitrogen
mineralization kinetics under nonlimiting nitrogen
condition. — Soil Sci. Soc. Am. J. 64: 918-926.

Tripathi, G. and Bhardwaj, P. 2004. Comparative
studies on biomass production life cycles and
composting efficiency of Eisenia foetida (Savigny)
and Lampito mauritii (Kinberg). — Bioresource
Technol. 92: 275-283.

Warman, P.R. and Anglopez, M.J. 2002. The chemical
properties of vermicompost derived from different
feed stocks, proceeding of international composting
and compost science symposium, Columbus, Ohio. 6-
8 June.

Zziwa, A., Kizito, S., Banana, A.Y., Kaboggoza, J.R.S.,
Kambugu, R.K. and Sseremba, O.E. 2006. Prod-
uction of composite bricks from sawdust using portl-
and cement as a binder. — Uganda J. Agri. Sci. 12: 38-
44,

LR

How to cite this article:

Ghasemi, S. 2018. The effect of blood powder application on
some biochemical properties of sawdust during vermicom-
posting. — Nova Biologica Rep. 4: 310-319.

NS glads slb Sis Fp 0 som 3,8 56 VS L  owl

XVTVAF 5 sk 53 o g SABL (g3l gaS s )3 b



http://dx.doi.org/10.29252/nbr.4.4.310
https://dorl.net/dor/20.1001.1.24236330.1396.4.4.3.0
https://nbr.khu.ac.ir/article-1-3033-en.html
http://www.tcpdf.org

