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SUMMARY

An cxpenment was conducted to avaluate the cﬂect of different beddmg matenals on the nutritive value
of poultry manure. Four types of bedding material (malze stovet, rice straw, wood shavings and rice husks)
of equal weights were used in layer pens of same size and same number of birds. Manure was sampled
weekly from each pen for six weeks; oven dried and stored for chemical and degradability studies. At the
end of 6 wecks, the pens were cleaned and the manure was sun dried to moisture content of 12% and stored

“for intake studies. Chemical composition was determined for the weekly manure sampies, and for the
different bedding materials at the beginning and after six weeks of use.-Degradabilily was measured for
manure samples collected after 3 and 6 weeks of use, and for bedding material before and after six weeks of

.‘use. Intake of the poultry manure was measured using 16 goats, It was fed as supplement either mixed with
maize bran or with sait.
. The type of bedding material did not affect the CP content of poultry manure however; it increased w1th
time of use, The 48 hour DM degradability of the manure both after 3 and 6 weeks of use was higher
(P<0.05) for maize stover {(61.9 & 68.9%) and rice straw (68.9 & 67.4%) based than wood shavings (51.52
& 55.65%) and rice husk (45.9 & 49.6%) based manure. The degradability of the selected pouliry manure
after 6 weeks of use was significantly higher for each type of material than before use. Dry matter intake of
manure. alone . was higher (P<0.05) for maize stover and rice straw-based than that of wood shavings and
rice husk based manure (601.5, 514.1, 445 and 423.9 g/d) réspectively. Mixing poultry manure with maize
bran gave a higher dry matter intake for all bedding materials than when fed as a sole supplement,

It can be concluded that use of rice straw and maize stover as beddmg material in laye: houses can
improve the fecdmg value of' the manure and the bedding material.
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INTRODUCTION -

The productivity of ruminant animals during the dry season is limited dus to low availability and poor
quality of the feeds. Cattle rely mainly on standing hay and crop residues that are very low in nitrogen
content. Crude protein. content can be as'fow as 2%. Low N intake limits the utilisation of straws as source
of energy. This is due to low supply of mtrogen to the rumen microbes. Use of urea and urea molasses
mixtures have been introduced as a means of improving the nitrogen supply to the rumen microbes.
However, these sources are expensive to most farmers and they impose danger of toxicity especlaily the use
of urea. Use of poultry manure could solve this problem in Tanzania.

Poultry manure from cages as well as deep litter system has substantlal nutritional value for feeding
ruminants, it is rich in protem as well as minerals (Paul er ai., 1993).

The compounds present in urine are mainly nitrogenous, most of the urine nitrogen is in the form of uric
acid {McDonald er al., 1995). Uric acid is degraded more slowly than urea; creating a favourable ammonia
pattern for efficient utilisation in ruminant (Oltjen er al, 1968). This may preveni rapid absorption of
ammonia from the rumen and thus minimise incidences of urea toxicity (McDonald et ol., 1995).

The limitation of using poultry manure as a source of rumen degradable protein is due to low energy content
of the manure arising from the type of bedding materials used especially in deep litter systems (Paul er 2/,
1993). The use of bedding materials, which can:be utilised by the animals, will soive the problem.

i The cbjective of the current research was therefore to evaluate the effect of using different bedding
materials in layer chicken houses on the feeding value of the poultry manure.
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MATERIALS AND METHODS

Two hundred and fifly two (252), one year old layers were vised in the study. Sixty (60) birds each were
randomly allocated to four pens of equal size (30.5m x 6, 1), Each pen was supplied with 30kg of one of
the following litter materials i.e. chopped rice straw, chopped maize stover, wood shavings and rice hisks.
The litter material was spread evenly in the pens. In addition 12 Jayers were kept in raised slat crate made of
wood  (145cm x 60cm x 60cm). The slat had thé size of 3cm width and spaced in 3cm apart to facilitate
easy collection of droppings. : } . . ’

All chickens wete offered 120g/hen/day of layer's mash. Litter malerials in the pens were sampled
before introducing the birds and after six weeks when used, Poultry manure (bedding fogethet with
droppings) was sampled randomly at weekly interval for six weeks.- At the efid of the six- week the manure
was removed from the ‘pens and dried in the sunto moisture level of 12% and then stored until used in
feeding experiment, ) ’ : :

“Sixteen female adult goats of about one year old were used in the feeding experiment and were kept in
individual pens. The animals were divided into four groups each with four goats. Bach animal in each
group was fed 2kp basal diet of green-clephant grass and supplcmented with Ikg of concentrate, Two
experiments were  conducted. In the 1" experiment the concentrate composed of matize bran plus one of the
pouliry manure (i.c. manure from fice straw, maize slover, wood shaving and rice husks) compounded at a
ratio of I:1 with 0.5% salt. The dry matter intake of the supplemant was measured for Ik days., 8 days
preliminary and two days data collection. The amount offered each day and the refusal were weighed each
day and samples taken for dry matter determination, PR . g
2™ experiment the pouliry ‘manure was only supplemented with 0.5% sall and fed to the same goats,.
Ltk data was taken as described above. Dry malter intake of (he supplement was obtained by subtracting
the amount of DM refused from the amount of DM offered. . B

Degradability studies : i . e -

Manure from the cage and poultry manure (based on maize stover, rice lusks, wood shaving and rice
straw) collected at different periods were ineasured using two fistulated steers fod brachiaria hay
supplemented with composite of the four types of poultry manure, g
2g of each sample was weighed into synthetic fibre bags and incubated into the rumen of the animals af 2
period of 12, 24, 48, 96 and 120 lws, After eaclrincubation interval the samples were taken out of the
rumen and washed, thereafter bags with residues were oven dried at 60°C to constant weight, they were
covled in the desiccator and then re-weighed. Degradation at zero hout was determined by soaking bags -
with samples in water for 24 hrs, The bags were oven dry at 60°C, as for (he rumen samples cooled in the
desiccator and wejghed. The percentage degradability of cach sample at each incubation time was calouiated
using the following formula: . o
Degradation = Weiglit DM incubated - Weight DM Residug x 100

. . Weight DM incubated : ’ .

Then  degradation characteristics of dry matter (D) were calculated using NAWAY programme according to

equation proposed by Orskav and McDonald (1979). oG .

P=a+b(i+c™)

Wherea = Considered being immediately degradable component,
b= potenlially rumen degradable part, )
¢ = the rate at which fraction b is degraded
atb = polemtial runen degradable part (asymptote).
¢ = the base of natural logarithm. .
t = lime.in hrs. '

Chentieal analysis o o : .

Samples were dried at 70°C and grounded to piss through s Lnm screen, Then proximale analysis to
determine. dry matter (DM) by drying at 103-105°C over night in_laboratory. CP were determined by
Kjeldaht metlod. ] : . : S : e .
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Statistical analysis _ L o ' o o

" The data obtained were analyzed by the General linear model (GLM) procedure of SAS (1988) statistical
package. The differences between treatinent ineans were compared using probability of difference (PDIFF)
based on least Significant Difference (LSD). " - : S .

RESULTS

The crude protein content (CP)

The crude protein of the different litter material and at different time of use and caged poultry manure is
presented in Table |. The crude protein of the bedding material ranged from 19.5g/kg DM for rice husks to
37.4g/kg DM for rice straw. The CP for poultry manure increzsed with time of use in all bedding materials.
The CP content of the selected bedding materials after six weeks of use was higher than before use; ks
cffect was more pronounced in rice straw and wood shaving and poor in rice husks (i.¢. from 37.4 g'’kg DM
10 89.4 g/kg DM for rice straw, 28.4 g/kg DM to 81.7 g/kg for maize stover, 25.8 g/'kg to 89.3 g/kg for wood
shaving, and 19.5 to 51,8 g/kg DM for rice husks. The composition in caged mianure was higher than their
counter part (193.4 g/kg DM ). o : . ’ :

Table 1. The crude protein content (g/lig DM) of pouliry manure for different bedding material and
caged manure after different time of use ' : _

Time of use (wks) Bedding material :
_Ricestraw  Maize stover Wood shaving  ~ Rice husks Caged manure

Week 0 374 284 258 : 19.5 1934

"ol 117.1 102.3 96.9 60.2 193.4

"2 122.0 } 110.0 _ 1083 0 7 671 ) 193.4

"3 128.5 1151 g 1120 76.1 - - 1934

"4 132.8 118.7 198 - . . 963 - 1934

"5 1374 1238 1253 . 102.5 193.4

LI 1400 C 1254 130:5 R | % 1934 -
Selected (week6) 894 817 89.3 - 518 193.4

Dry matter intake e o :

The least square neans and standard emors for Dey matter intike {DM]1) of poultry manure based on.
different types of bedding materials after six weeks of use is presénted in Table 2. The DMI of maize stover
based manure when mixed with 50% maize bran was significantly (P<0.001) higher than the intake of all
other manure, Mixing of manure with 50% maize bran gave a significantly higher intake of the supplement
from all manure types thae when manure was fed alone. . o ‘

Intake of rice husks based poulity manure without mixing witl maize bran was significantly (P<0.001)
lower than the intake of other manure. However when mixed with 50% maize bran intake of rice husks

based manure was not significantly different from wood shaving based mamure {Table 2).

Table 2. Least squarc means (2SE)on the e_ffccts'o'f mixing or not mixing litter material with maize
bran on DMI {g/day) of thé supplement : :

Type of litter With 50% maize bran Without maize bran
Maize stover : 670.198+5 88" -601.459+5.88%
Rice straw ) 614.45’&5_.88h . 514.075+5.88°
Wood shaving 526.713+5.88° i T 445.094+5.88¢
Rice husks 511.021+£588° ] 423.942+5.88°

“%T Means with different superscript on the column and row are sighiﬁcantly (P<0.001) different.

Degradubility assessment’ ]

The degradability coefficients and degradability a1 48 hours of different litter materials before and alter
6 weeks of use are presented in Table 3 and illustrated in Figures 1 and 2.

The washing loss (a) before use ranged from 60.3 g/kg DM for rice husks 1o 140 a/kg DM for rice straw.
After 6 weeks of use it ranged from 187g/kg for ride husks 10 287g/kg for maize stover. The washing losses
for maize stover and rice straw ‘were significantiy (P<0.035) higher (han those for wood shaving and rice
husks before use. However. after six weeks of use only the washing losses from rice husks was significantly

s
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lower than the other bedding malerials. A significant” (P<0.05) difference in 48h degradability existed
between (he separated maize stover, rice straw, wood shavings and rice husks after 6 weeks of use.
However, there was 1o sighificant difference betweerl ' maize stover and rice straws in 48!1 degﬂdabllny
before use alth0ugh they ‘were significanfly higher than rice husks and wood shavmgs Degradation rate
constant ¢ was significantly (P<0.01) higher for maize stover and lower for rice lusks both before and after
6 weeks in use (T able 3. :
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Tal)lc 3. Washing loses, potential degradabiht), degradation rate Lonst'mt (¢/h’) and 48 hour
degra(lablllty (g/kg DM) of different bedding materials hefore and after 6 weelis of use

Time of use : Material - a b ath c D48
Before use © M.stover T 115° 479°. 7 5048 002685 S407

. R, straw” 140" 412¢ 351% C002400 . 4oy

W.shaving -~ 668" 121° T |s80 00135 - we

N : R husks 03" gr.s H1" o 0132 -9y

“Afier 6 weeks of ise M. stover 287 4807 767 Bo478s T8

s : R.straw’ ©  255% 47 a0 0.0458" 676
W.shaving 281" 329 G0t 00397 ssem -

R husks 187 3 508¢ 002425 406"

*= Means bearing different supcrscnp! letters along the column are significantly dlfferent (P<0 05).

“The mean degradability coefficients for poultry manure arising from using different beddmg materials is
presented in Table 4. The washing losses “a” was higher (P<0.01) for maize stover-and rice straw based
tnanure than rice husks, However Lhere was no significant difference between wood shavings and rice straw
based manure, All other degr'ldabl]liv pacameters were higher (P<(.03) for rice straw and maize stover tan

rice husks and wood shavings both al 3 and 6 weeks. Rice lusk based manure ranked lhe io\u.sl (P<0.03 )

Table 4. Effect of bedding material on the degradability of poultry manure after 3 and 6 weeks of use

Time of use - . Material a b _ o ath D48
3weeksofuse © M.stover 292" 4147 7060 0, 03255“ - 619
R. straw ‘ 293 412¢ - . 708t 0.04355" 653
W. shaving 277 e 5888 002940 515%
: ' R husks . 263° 310° 5738, 0.0203" 459'
6weeksofusc M. stover 293° 4357 728 . 00505 600
R staw . 288% 4349 7222 0.0435% . 670
W. shaving T 287" A69° 751% 00380 697"
R. husks 268 330° 593 0.02570" - 4ug

Al

means in the same _colunm with different superscripl letters are signilicantly different (P<0.03)
DISCUSSION’

The increase in CP content of pouliry manure with time of use (Tablel) was due o the increase in the
proporlion of poultry droppings. Poultry droppings are rich in both non-protein nitrogen (NPN} in the form
of uric acid and (rue protein (Olfen ¢ al.. 1968; McDonald et af., 1988 and Jakhmola, 1988). Increase in
ctude protein (CP) of poultry manure could also arise from spilled feed that is also rick in CP (Vogi 1973).
The CP values obtained in this study are similar to those reported by Egua ef af, (1986).

The higher intake of maize stover and rice straw based poultry manure by goats compared (o those of
wood shaving and rice husks based manure (Table 2). could be due lo higher degradation cliaracteristic
(Table 4). The degradation rate constant- (¢} and 48 hours dry nmucrdcg:.ldnbl[n\ were ligher for m.wc
stover and rice straw based manure thin those of wood shavings-and rice lusks.

The higher voluntary dry malter intake (DMI) of supplement attained by goals when manure from all
types of bedding materials werc mixed with maize bran 1.1 matio might be due fo :mprovemenl in
palalability (Forbes. 1986). The higher intake of supplement containing maize stover and rice straw based
mamere (Table 2) wilh and without maize bran could be due to the better quality of bedding material as
indicated by higher degradation rale constant (c}. These findings have implication to the farmer who wants
to feed lis animals with poultry manure. Thal is to say the use of poultry manure iogether with maize bran

_ i nmninant feed, increases voluntary intake and thus animzl can meet ifs requirement for nitrogen and
cnergy.  Mixing of poultry manure willh maize bran or any ofher cereat bran is advisable becanse it will
supply ihe required easily fermentable carbolwdr'ucs for the microbes and also balance the energy/uitrogen
inlake by ihe animals..

The higher degradability of maize and rice straw bascd pouliry manure both alter 3 and 6 weeks than
that of rice Iusks was probably duc to higher degradability of the bedding matertals. The poteutial
degradability of maize stover and rice straw before use were 594 and 551 g/kg DM respectively compared
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lo 188 and 141 g/kg DM Tor wood shaving and rice husks. The increasc in degeadability from the initial
vialue” was due fo (he addition of panitry droppings thal are highly degradable (Fig. 2). Increase in
degradability could also be contributed by (he action of ammoniz that is produced in poultry houses on the
bedding material. The ammonia produced in pouliry liouses could break the bonds between.cetlulose and
lignin. lmprovement i degradability of sitaws as a result of ammonia treatment has been reported by
Rumari ¢ of, 1994). Micro-organism in he pouliry manure could also participate in destroving the
structural organisation of the cell wall (hereby acceleraling their breakdown in (he rumen. [thprovement in
ihe degradation of pouliry manure based on pine saw dust was reparted by Muller ef al.. (1967). an increase
from 11% (0 72% While wood shaving based manure in the present study increased from 18.8% belore wse
10 62% aller 6 weeks of usc. .

CONCLUSION

It can be concluded 1hat use of mirize siover and rice straw as bedding material produces good poultry
manure 10 be used as ruminant feed than use of rice husks and wood shavings. In the absence of maize
SLOVCI Or Fice straw il is advisable 1o usc woad shavings. Pouliry manure (dropping) plus bedding can be
used after 3 weeks of usc in the poultry housc.
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