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NE, (MJ/kg DM)= -0.36 + 0.1149 GP + 0.0054 CP +
0.0139 CF — 0.0054 CA (n=200, R?= 0.93) 4)

DOM (%DM)= 9+ 0.9991 GP + 0.0595 CP + 0.0181
CA (n=200, R*= 0.92) (5)

SCFA (m mol/200 mg DM)= 0.0222 GP — 0.00425
(6)
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ME (MJ/kg DM)= 1.06 + 0.1570 GP-+0.0084
CP+0.0220 CF- 0.0081 (n=200, R?= 0.94) (3)
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Table 1- Measurement of biomass and earthworm compost yield at the end of the experiment!
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Treat"mentsz Worms application Live weight of worms at the end of the Vermicomposting efficiency *
(9) experiment (g) (%)

T, 80 273° 54°

T, 80 313° 64°

Ts 80 369° 83"

T, 80 242° 45°

SEM - 5.251 3.962

P-value - 0.0001 0.0001
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! Means within same row with different superscripts differ (P<0.01).

D9 Ol 2o pd Gygo 4 8 o S8 ame byl

27T,: 100% Rumen Content, T,: 97% Rumen Content + 3% Poultry Litter, Ts: 95% Rumen Content + 5% Poultry Litter, T,: 93%

Rumen Content + 7% Poultry Litter.

3 Vermicompost efficiency, processing capacity or conversion rate are equal to the maximum gross weight of a nutrient per square
meter of feeding worms surface per unit time of the vermicompost mass in a controlled environment that is expressed as a

percentage.
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Table 2- The effects of application rate of poultry litter on the chemical composition (% of dry matter) of
vermicompost produced from rumen contents *

0Ll g JSul 0L g JSul

ZLQ)L‘,,; K odlo pB gy P oy PEN] S5 w pH

2 3 4 5 6 > S
Treatments DM CpP EE CF Ash NDE 7 ADF ®
T, 86%® 16.50°¢ 4.10° 32.73° 8.82° 41.50° 27.33°¢ 6.76°
T, 87?2 17.32° 4.30° 31.06°¢ 8.67° 42.53° 28.50° 6.73"
T, 85° 18.84°2 4.50° 31.26" 8.03"° 39.67¢ 26.40° 7.10°
T, 82°¢ 15.45¢ 3.71°¢ 34.40° 8.832 43.90° 30.33% 6.57°
SEM 1 0.384 0.119 0.821 0.038 0.310 0.227 0.070
P-value 0.0015 0.0001 0.0002 0.0037 0.0006  0.0001 0.0001  0.0005

(P<0.01) sisby o oo ST shls Syt i gy b gt yo (slopSibe
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! Means within same row with different superscripts differ (P<0.01).
27T,: 100% Rumen Content, T,: 97% Rumen Content + 3% Poultry Litter, T5: 95% Rumen Content + 5% Poultry Litter, Tg:

93% Rumen Content + 7% Poultry Litter
® Dry Matter * Crud Protein 2 Ether extract £ Crude fiber .” Neutral Detergent fiber & Acid Detergent fiber.
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Table 3- The effects of application rate of poultry litter on gas production (ml g~* DM) of vermicompost produced from
rumen contents *

7 -

2lojl sla o

el CpgmmiligSil o )t S B
El'ime) zﬁ‘; ks Experimental diets 2 SEM P-value

T T, T Ty

2 13.92° 13.37° 17.26° 13.04° 1.12 0.0062
4 33.26" 33.64° 49.04° 36.70° 4.28 0.0062
6 43.58"° 45.03° 67.69° 42.03° 4.86 0.0006
8 58.25° 59.03° 82.68° 54.12° 5.43 0.0008
12 65.31° 66.42° 96.42° 55.34° 6.61 0.0003
16 84.31° 90.44° 123.08° 80.55°¢ 4.78 0.0001
24 110.96%¢ 116.24° 156.40° 101.74°¢ 6.53 0.0001
36 134.14° 155.24° 197.07° 132.76°¢ 6.01 0.0001
48 167.15° 176.26° 213.332 144.17°¢ 7.46 0.0001
72 171.98°¢ 205.76" 231.92°2 149.26¢ 5.06 0.0001
96 176.80°¢ 210.58" 237.08° 150.08¢ 4.20 0.0001
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! Means within same row with different superscripts differ (P<0.01).
27T,: 100% Rumen Content, T,: 97% Rumen Content + 3% Poultry Litter, Ts: 95% Rumen Content + 5% Poultry Litter, T,: 93%
Rumen Content + 7% Poultry Litter.

el 310 3 T4 5 T1 Jles ds s To e 6y JUS T T4 slolass opm (s losine glis yomailigSil 1 4 12 b
S Wy o o ol )3 (PO/0L) 392 5000 (y9mmslisSC] g s LialsEl s n (POJ01) st saalite 55 w5 1 T4



BAL . glanosts colygima 3 oid s ConsgunS 509 5 sdi szl 3 (ploandd e 53

AL (655 qdgplie B (55,5 jlade o yie8 (P<0/01)
2 5 e JB Jlosko g o) olsS o gladeul (23,8
dop T Loss (ié )lass g aeSd Sbgize 10 100 jlos
prS el oy siaS S Tn (POIOL) s ol s ¥
A 08 M5 Sy bslan g oo &) o ylags ol 50 S
2 a8 350 e BUI S o8 4 omie (SB g5 gl ol
bagi LS g ShalS o 5LS A gl ) cles
5 o8 ST SIS bl 335 oo 40eSd slapunslS lg S
S5 B 5 500 ol o slaiwwl 2009 Jlo > S
DRl & (5psb & (2) A3le pb pud g g b Cod 0ad
aise Cdled 4 pomie STygs B o yy ialS g (g duo )
I I L a8 00,5 g0y eSS dom )3 g rpemadl5)lg S
Opyiin 45 T Jlad 55 pols Budiod )3 3500 031> (lis YL
Oy b o)l 1y pls SBUI e o 268 5 pl (1 Ty ke
(2) o) Sad 5 snd ST ulss Ly S el 033 SCFA clile
(14 5 13) )LsSon 5 52 £gdg0 ol (sliwly 3 31> cillae
IS M g s olsS oy ol G 1y (S35 9 8 b5
G5 g el a0 obsS o slaal (a5
Sl (s plgisan o5 ol © ol cplaS o)

bl e (sl (g5l smytaod el

1

I3l 4y oo 196/40) Ty Jlas sl (pgmolisSil 24 sl 5
iy ) Ta 5 To laloss sl of (a8 g (Std o0la o5
dol Cawd 4 (s o3k p,5 (613l 4 4l Lue 110/96 4 101/74
539l slaniss (sl el 48 5,8 o155 (19) s YLl (P<0/01)
S92y oin Stuurads ADF g NDF e L jI5 155 Lawsss o
Oyl

T2 jlas jom Lajlas plod 3 55 adgi 25 cab b yueds 5
Mg Joily Jb onl L4 Joso) cusls @b b (gl e S5
Jboss a bgye jlade (o yiaS g 0392 ylade (p yidin T3 e )3 5
s S i el 5 ombio oyl s (P<O/0L) 9 T,
o S Ta )l )3 CangeaS' 09 g5 03}k 92 VL 5 (S
2 g el Bl pan cllB (Ll 4 e o cosl bajlas ple
P9 5 D 4 (rizmed 398 00 S g ity al33 don
e ool djleas plow do Cani Ty Hlas ) (SB oS el
i CeblB (39 o8 > 4 a5 <l 1) 5w el (508
Ao ] s L

2l o S Ty jlass 3515 2 (VL el e,
50 e cpyniig T B3 &Yoo 4 dogi b Cpismen g b los
5 5755 0UsS 02 sladpul (235l (alE (655l (pudlio L8
ol 248 (0 Jsin) 302 Ta Jloss s bgypo e 15 T eolo
9 00 (5w JoSe joub Y988 1o )3 O L aeSs b gizmo

4085 Slgizme | Jols CuogeoS ayg 5 g5 slagiohly p p joub Y guiab calisee ol jloslil @l -4 Jgaa

Table 4- The effects of application rate of poultry litter on gas production parameters of vermicompost produced from
rumen contents *
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! Means within same row with different superscripts differ (P<0.01).
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27T,: 100% Rumen Content, T,: 97% Rumen Content + 3% Poultry Litter, Ty: 95% Rumen Content + 5% Poultry Litter, T,: 93%

Rumen Content + 7% Poultry Litter.
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Table 5- The effects of application rate of poultry litter in producing vermicompost from rumen contents on nutritional
values estimated by gas production method *
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! Means within same row with different superscripts differ (P<0.01).

27T,: 100% Rumen Content, T,: 97% Rumen Content + 3% Poultry Litter, Ts: 95% Rumen Content + 5% Poultry Litter, T,: 93%
Rumen Content + 7% Poultry Litter.
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Introduction Vermicomposting is the process of composting using various worms to decomposing vegetable,
food waste, bedding materials and many organic waste materials. Many wastes and residues have been used to
produce vermicompost. Using variety of left over products such as vegetable cuttings, food wastes and manure
from cattle and chickens for vermicomposting can inhibit environmental pollution while producing valuable
vermicompost. However, worms require specific conditions for activity and composting. Vermicast (worm
manure) is the end product of the breakdown of organic matter by earthworms which usually applies as an
organic and natural fertilizer. Due to appropriate protein and organic matter of vermicast or vermicompost, it is
maybe possible to use vermicompost as a feedstuff in ruminant animals such as low producing cattle, sheep and
goats. Then, the aim of the current research was to investigate the possibility of using rumen content which has
been enriched with poultry litter as a decomposing material for worms and nutritive value of the produced
vermicast for ruminants.

Materials and Methods Rumen content was treated with 0 (T1), 3 (T>), 5 (T3) or 7% (T,) of poultry litter in
triplicate samples. Three boxes (65x35x30 cm) were made for each treatment and 8 kg of materials and 80
grams of worms (200 worms) were added to one of them. The boxes were kept for 75 days in a room with 25°C
temperature and 65-70% of relative humidity. After 75 d, a sample of each replicated was chosen for pH and dry
matter analysis. Another sample from each replicated was grounded and analyzed for chemical composition
(crude protein, ash, crude fiber, neutral detergent fiber, acid detergent fiber) and gas production measurement.
Gas volume was recorded at 2, 4, 6, 8, 12, 16, 24, 36, 48, 72 and 96 h of incubation. The kinetics of gas
production was estimated using model: Y = A (1 — ). Cumulative gas production at 24 h was used for
estimation of metabolisable energy, net energy for lactation, short chain fatty acids and digestible organic matter.

Results and Discussion Vermicomposting efficiency was lower in T, and higher in T, and T3 treatments when
compared with T;. The highest and lowest vermicomposting efficiency was in Tsand T, treatments respectively.
Moreover, Tz treatment showed the highest crude protein and crude fat concentrations among the treatments. Ts
treatment also had the lowest ash, crude fiber, neutral detergent fiber and acid detergent fiber concentrations
among the treatments. The values of pH after 75 days were 6.76, 6.73, 7.10 and 6.57, respectively. The
concentrations of crude protein for T, to T, were 16.50, 17.32, 18.84 and 15.45%, respectively. Also, the
concentrations of neutral detergent fiber for T, to T, were 41.5, 42.5, 39.6 and 43.9%, respectively. Moreover,
the concentrations of acid detergent fiber for T, to T, were 27.33, 28.50, 26.40 and 30.33%, respectively. Gas
production was higher in T3 treatments compared with other treatments in all incubation hours. The cumulative
gas productions for 24 h were 110.96, 116.24, 156.40 and 101.74 ml/g DM for treatments 1 to 4, respectively.
Also, the cumulative gas productions for 96 h were 176.80, 210.58, 237.08 and 150.08 ml/g DM for treatments 1
to 4, respectively. Tz and T, had the highest and the lowest potential of gas production among the treatments.
The potential of gas production were 184.44, 225.65, 241.56 and 156.31 ml/g DM for treatments 1 to 4,
respectively. The greatest and lowest metabolisable energy, net energy for lactation and organic matter
digestibility were in Tz and T, treatments, respectively. The calculated metabolisable energy values for T, to T,
were 4.70, 4.87, 6.16 and 4.39 MJ/kg DM, respectively. The calculated net energy for lactation values for T; to
T, were 2.26, 2.39, 3.33 and 2.04 MJ/kg DM, respectively. Organic matter digestibility values for T, to T, were
32.29, 33.33, 41.45 and 30.31%, respectively.

Conclusion The results of this study show that using up to 5% poultry litter in vermicomposting rumen
content can produce vermicompost with great nutritive value (higher protein and lower fiber concentration) and
high digestibility and energy content, which can be used in ruminants nutrition.
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