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2NTOODUCTXON

The Indian Poultry Industry has made remarkable 
progress during the last fifteen years. The increase in 
the number of high yielding laying stock coupled vith better 
nutritional and raanagenental techniques has resulted in 
higher and quicker returns from poultry industry. Tfcxtay 
poultry faming is a coramerciolly viable enterprise both for 
the rural and urban sectors.

Poultry have boon reared in high density confinement 
housing systerna <3urlrrj the last decade to produce rasat and 
sgga more efficiently and economically than at any other 
time in the history of poultry production, The current 
level of annual egg production (9290 million) is however 
lees than ID per cent of the nlnicmra potential demand of our 
people (hnon. 1977). The Nutrition Advisory Committee o£ 
the Government of India reported that India** annual demand 
for oggs exceeds iat>#OTO million (Anon# 1977) to meet the 
recommended minimum requirement of half an egg per person 
per day*

Peed is the major expense item, in the production of 
egge accounting for about 60-70 per cent of the total coat 
of production. Availability of balanced feed at reasonable 
cost is one of the essential pro-requisites for profitable 
poultry production, further# the consumption of poultry
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product* could be promoted when these products become avail­
able at competitive rates In comparison with other items of 
human diet. The purchasing power of our peo-ile lo limited 
and la showing no tendency for spectacular improvement,,
Hence, cutting down the cost of production is a more feasi­
ble proposition for boosting the demand for poultry products.

The cereal gilne which form an Important source ©f energy 
in poultry rations are becoming scarce and costly a* these are 
largely required for human consumption. IS the present trend 
continue*, some of the conventional ingredients of poultry 
rations may not toe available at ell for poultry feeding in 
the days to come. Poultry nutritionists ere therefore in con­
stant search for alternate feed sources to tide over auah 
situations thereby reducing the cost of production.

Many of the agricultural by-products and industrial 
wastes have been triad as substitutes for conventional feed 
ingredients depending upon thair availability and nutritive 
valise. One aueh ingredient la poultry manure itself. Poultry 
manure has been considered as an efficient fertiliser for many 
years. However, its importance ess a potential livestock/ 
poultry feed was recognised only recently.

n layer fam of one thousand birds can produce manure 
well over 40 tonnes par year {Card and treshein, 1972). :hilc
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considering the recycling of manure ao a feed stuff* pri­
marily it must be nutritious both in content and digestibi­
lity, Potential hesarda from recycling animal wastes by 
feeding include pathogenic bacteria>, fungi# harmful resi­
dues of pesticide®, feed additives# hornonoo# minaralr and 
drugs, the treatment processus of manure include mainly 
drying by heat. Jteat sterilisation helps to reduce the nurt- 
t»r of pathogens to harmless proportions.

Research carried out in advanced countries have shown 
that dried poultry manure can be recycled after proper proces­
sing. This area has been little explored in our country. ~n 
an earlier study carried out In the department of Poultry 
science# College of veterinary and Animal 'donees# Mannuthy, 
it wes shown that dried poultry manure could be used in 
broiler diets upto 10 per cent level without adversely affe­
cting the broiler performance.

The present study aims to oasesa the usefulness of sunI
dried poultry manure aa an ingredient in layer diets with 
reference to hen day egg production# feed efficiency# laody 
weight maintenance and egg quality in terms of egg weight, 
albumen and yolk contents.
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Preliminary studies on the feeding of poultry manure 
were essentially to determine the presence of “unidentified 
growth factors" in poultry droppings (Rubin £t at.,1946,
Elam et al« 1954). Ichhponani and iodhi (1975) reported 
that deep litter droppings are suitable for feeding ruminants, 
end caged layer droppings for poultry feeding. There ic no 
evidence that recycling animal waste presents harmful effects 
to human health. It has also not altered the taste of meat, 
milk and eggs (Fontenot end '.'ebb, I975t Syrett, 1977),

i
The chemical composition of the dried poultry manure i 

varies from sample to sample depending on the conpoeition of 
the ration fed to the birds, feed spillage, age and physical 
status of the birds, fresh moisture content of the droppings, 
environmental temperature, method of storage, age of manure 
before drying, drying temperature end ŝeed of dr/log i 
(Manoukas efc a),.. 1964, Kubena at â ., 1973, zindel, 1971» 
Syrett, 1977). Prawirakusumo and Bray (197S) indicated that 
the fermented dried manure had greater feeding value since 
essential amino acid synthesis and urie acid dlaapjearanoe 
oeeured during fermentation process. .'tiller (1975) observed 
90 por cent of the nitrogen in fermented poultry manure as 
true protein and only lo per cont as non-protein nitrogen 
fractions.



folldori et al,(1973) reported the crude protein con­
tent of dried poultry manure as 19.66 per cent.of which 
59.7 per cent as true protein and 22.8 per cent ao uric 
acid, Sadagopan and rinha (1976) opined that on an average, 
dried poultry raanure contained 20 per cent crude protein, 
out of which 10 to 11 per cent was true protein and the rest 
o£ nitrogen m o  mainly uric acid. Feldhofer at al» (1976) 
studied the amtno acid content of poultry dropping and 
found that the proportion of bydrcocv-proline, glycine, 
lysine and threonine were highfollowed by valine, aspartic 
acid and alanine, but low in methionine, pheny1-alanine, 
glutamic acid and leucine,

Flegal and Dorn <19715 recycled dehydrated poultry 
waste for 14 times and stated that there was a trend towards 
a slightly Increased percentage of calcium and phosphorus in 
the voided faecec. TraJmlchang and Balloun (1975 b) reported 
that as the number of recyclings increased calcium and mag­
nesium contents of the excreta decreased linearly. 'Jhey ob­
served that increasing the r>TKi content in the ration signi­
ficantly decreased the calcium, Bosphorus, and iron in 
excreta, fte ronald ot el.(1975) suggested poultry nanute
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as an excellent source of calcium having a calcium phospho­
rus ratio of about 3rl, Varghese and Flegal (1972) conclu­
ded that the levels of arsonic acid, mercury, copper and 
sine were not appreciably altered in the tissues, egga or 
faeces after 23 recyclings,

The use of raw poultry manure os a feed ingredient for 
chicken was considered to have two possible drawbacks* viz,, 
absorption of nutrients from the intestinal tract may be al­
tered by the uric acid content of the manure, and the produ­
ction of riboflavin by intestinal coliforra bacteria nay be 
inhibited by uric acid (Sara $t el., 1964* Lau and t*isoman, 
1964), ousterbout are) Prosser (1971) mixed fradh wot poultry 
faeces in la/ar ration and found that "wet mesh" was readily 
consumed by hens but egg production was fiuind to be normal 
in the initial stages and fell drastically thereafter, 
Sadogooan and Sirtha (1976) observed that direct feeding of 
fresh manure waa difficult due to the high moisture content., 
Chang and riint (1S75) suggested that tha dehydration tempe­
rature for drying manure must be set at 26Q*C (SOO'D or 
higher and the maiature content of the dried manure muot be 
kept below 10 per cent to maintain the microbial count under 
one million per gram of dehydrated cage layer excreta.



NeSheim (1972), Young Young ana tiesbaim (1972)
stated that there was no effect on egg production or egg 
weight When PP*f or wheat bran was added to a basal di t.
The above workers concluded that DBT could be utilised uoto 
25 per cent of the layer diet without affecting egg production.

Flegal and iiindel £1969) incorporated dehydrated poultry 
taste (pmt) in layer rations at levels of 0, IQ, 20, 40/ and 
40 per cent plus 4,5 per cent added animal fat and found 
that birds that received lo per cent DCTJ laid the most eggs, 
while those fed 40 per cent BPK plus 4,5 per cent animal fat 
produced the least. Jtowever thera was no statistical diffe­
rence in egg production between the various levels d£ 
incorporation,

York at al.(1970) reported that egg production, shell 
thickness and egg wight were not affected by adding o, 10,
20 and 30 per cent Dpk in layer diets. Dut they found that 
the feed efficiency was invereoly proportional to the amount 
of dehydrated poultry waste in the diet. They further obser­
ved that there was no deleterious effect on the quality oi 
shell eggs as measured by Haugh units, storage weight lose, 
colour, odour and/or microbial content.
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Cooper and Hughes (1976) incorporated poultry litter 
from laying pass at 0, 2, and 5 per cent levels in layer 
rations and found that there was no significant difference 
in fertility and hatehability among groups, Eiely (1977) fed 
a basal ration with O, 10 or 20 per cent dried poultry waste 
from one dey of age to 44 '«cfcs, At 34 and 39 weeks of age, 
hatching egg® wore collected and found that there was no 
deleterious effect on hatchability by feeding DPW.

’iaekawa sfc al. (1976) obtained greatest egg production 
with dried ;»ultry waste at 10 or 15 per cent level, but 
with lo per cent level, there was a higher proportion of 
soft shells* However, eggs did not differ in weight, density, 
yolk colour or firmness of white*

Calal eit al.{1977) conducted escerimant® with laying 
hens by feeding o, 5, 10, 15 and 20 per cent dried poultry 
wants in their feed. These authors concluded that egg produ­
ction, egg weight and shell thickness did not vary significant­
ly, but the control group consumed significantly less feed 
than any of the other groups. On a per dozen egg basis the 
hens fed 20 per cent DPW had the poorest feed conversion and 
produced the lightest coloured yolks ana the control group 
laid eggs with darkest coloured yolks,

tea and Colton (1977) offered diets with 0, lo or 20 
par cant dried poultry manure to laying hens and found that
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the hen-housed laying porformnee of hens offered DPS diets 
•were significantly better for number of eggs and total egg 
mass produced. The Inclusion of DPM in the dicta did not 
effect the albuK»n quality or the incidence of hair craake, 
cracks or hroken eggs, but shell weight and siwll thickness 
were poorer*

Umeda ot al* <1975) reported that when l*eghom hens had 
7.5 or 15 nor cent of rssf in their ration repl cing wheat 
bran or defatted rice bran, there 'ma no significant effect 
on feed Intake, But with !*<!*’ replacing wheat bran, egg out­
put was lower than that of hens given wheat or rice ibran 
diet* alone, thereas, with dpw replacing rice bran In their 
feed there raa no effect on egg yield but Intake per hen was 
elightly hiohor than that of hens given no dpw. Peed effici­
ency was lower with D*n? than either bran diet alone* None of 
those differences were significant, These authors also re­
ported that hod no effect on Maugh units, egg shell thick­
ness or strength, yolk colour or the odour of the eggs*

Policksri ct §£.• (1973) studied the effect of replacing 
fish neal partly with dried poultry nanura at 5, 7,5 or IQ 
per cent levels. They observed that total feed conatrrtion 
and feed efficiency were significantly greater uith the diets
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containing Dpn. •tt’i S and lo per cent poultry manure, 
eggs were aignliicorjtly heavier than the other dleto,

nlair and lea (1073} observed improve-rat in egg pro­
duction, feed efficiency and body weight when 9,7 per cent 
dried autoclaved poultry manure was added to a low jirotein 
layer diet, ’hen RPU ursto 21 per cent was addo'1 to anirso 
acid deficient rations there uas numerical enhancement of 
egg pro notion and egg weight but feed conversion was de­
pressed aa levels of Otv increased in the diet 
(Rinehart ot ol«, 1973 >,

Prasad <st oX, (1977) conducted s feeding trial orr'loying 
autoclaved dried poultry manure (ADPM) at 0, 10, 15 and 20 
per cent levels and the data on egg production showed a slight 
non-significant decrease incident®! to the increase in the 
levels of top"! from saro to 15 per cent, At 20 per cent 
level the egg reduction was significantly reduced and 
feed consumption at 15 and 20 per cent levels decreased.
There was no significant influence on egg wsight ant! feed 
efficiency by feeding autoclaved dried poultry manure.

!iamisch (1975) fed a basal wheat and soya ration, con­
taining O, 2.5 and 20 per cent or dried chicken excrement to 
pullete, one month before laying and hens in thoir second.
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third and fourth month of laying* for ten days each. Inspite 
of the fact that the diet containing 20 per cent dried 
excrement contained very high 'non-protein* nitrogen level* 
there vas 30 to 50 per cent greater nitrogen retention in 
the hens and the egg yield was also quite good, about 03 to 
S3 per cent of that In the control group.

Studies by ’’hldroup and Hauen (1975) using 5, lo, 15,
20 or 2S per cent dried fermented or unfermented poultry 
droppings showed that egg production was reduced ai<jnituoen- 
tly with 20 or 25 per cent fermented and 10, 15 or 25 per 
cent unfermented droppings, Haugh units and feet) consumpt­
ion were increased and egg weight was not affected S>y (he 
supplements,

Biely et (1972) reported that egg production,
Haugh units and percentage of large eggs were slightly re­
duced by inoori»ratlon of poultry manure at 25 per cent 
level In the diet,

Trakulchang and Balloun (1975 a) supplemented dpi & 
at 0, 12,5, and 25 per cent levels and recorded improved 
egg weights with higher levels of DP!) in the diet, possibly 
because of the reduced rate of egg production of the flocf:. 
They also observed that diet containing 25 per cent or.) 
caused a significant reduction in feed efficiency and in­
creased mortality.
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A feeding trial of 165 days duration was undertaken 
in whits Leghorn hens to study the feeding value of Dri«<3 
poultry manure (Effitt) nt 0, 10, 15 and 20 per cent levels 
in layer rations,

Fresh droppings from caged layers fed a stars ord 
ration was collected from the University "oultry Pann, 
Mannuthy and sun dried, The dried poultry manure was ana­
lysed for the contents of moisture, crude protein, crude 
fibre, ethor extract, total esb, acid insoluble ash, cal­
cium and phosphorus as described by the methods in 
a»q,a ,c , (1970) and presented in Table 2, Four experi­
mental rations wete computed according to 151 (1977)
(Table 3) and rations wore analysed for chemical composi­
tion (A.O.A.C., 1970) (Table 4),

Forty single comb shite her,horn pullets of 25 we '■ha 
of age were used for the experiment, A11 the birds belon­
ged to a single strain and hatch. At the cannenceraent of 
the experiment these birds hod attained sixty five per cent 
production. The birds were leg banded and weighed indivi­
dually, allotted randomly to four groups of ten birds each
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and housed In Individual wire cages. Bosch group was 
assigned an experimental diet randomly as outlined in 
Table 1. 'die allotment of birds to the different indi­
vidual cages were also made at random. The battery lay­
ing cage was pieced in a well ventilated and wall 
lighted rorm.

Table 1.
’Experimental design

Grot®) No. of birds Experimental diets
1 10 Control diet (T)

xx 10 lo per cent dpk (ii)
III 10 IS par cent n™! till)
W  lo 20 per cant m i  ( W

tEeed and water were provided ad libitum throughout 
the experimental period. Care was token to keep the feed 
wastage minimum, by keeping the Seed troughs not more Stan 
half-full. Standard msnageiental practices were followed 
for the whole period of the study. The experiment uas 
carried out for six periods of 20 days each with effect from 
sixteenth recemfcar 1977 through first June, 1 9 7 3,
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The body weights of individual birds were recorded 
at the end of each 28-day period.to study th® pattern of 
body weight maintenance among different treatment groups.

Peed consumption of individual birds for each period 
was recorded* from this# average daily feed consumption 
?»er bird per period was arrived at. Daily egg production 
was recorded individually. Period-wise feed efficiency 
(kg feed/dozon eggs) for each group was calculated,,

During the last three consecutive days of each 20-day 
period# all eggs fr.m each group were weigjied and average 
was worked out (Table 9). Three eggs from each group woie 
collected at random and stored in a refrigerator for inter­
nal egg quality studies. On the next day these eggs t ere 
broken out and the shell, albumen# yolk were examined for 
obvious abnormalities and the weights were recorded. From 
the above data, the per cent composition of shell, albumen# 
and yolk were determined,

During the course of the experiment two birds belong­
ing to the group fed 10 per cent OPH were found to be not 
laying from the third period onwards, Bata pertaining to 
the? birds wore not used for statistical analysis from 
the third p'rioti onwards, At the close of the experiment 
these two birds were destroyed and on examination were found 
to be internal layers. Bo mortality was observed in any 
group during any of the period® under study.
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Table 2. The chemical composition of the dried poultry 
manure <DP‘I) used in the eaperinent (D.M.basle)

Nutrient Per cent

Dry matter 95.0
Crude protein (fl x 6*25) 33.1
crude fibre 16,6
Ether extract 2*7
IS.P.*'. 26.1
Total ash 31,5
Acid insoluble ash 17.4
Calcium 5.15
Phosphorus 2.20

The data collected during the course e£ the irwee- 
tig.'itlon were subjected to statistical analysis (Enedecor 
and Cochran, 1967), The economics of feeding dried po.iltry 
manure was evaluated based on the overall pe rformance of 
tho birds in the experiment*
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Table 3. Cotrpooition o£ ^rperlnental dicta

ingredients
parts/100 I

Diets 
11 III IV

Yellow moizs 40 40 40 40
Groundnut cake 17 14 12 10
Gingelly oil cake 5 5 5 5

Ride bran 22 12 7,5 2.5
ynoolted dried tiah 10 lo 10 lo
P*lad poultry manure o 10 15 20

Mineral mixture* 2 2 2 2

shell meal 2 7 2 2
salt 0.5 0,5 0,5 0.5
Tallow 1,5 4.5 6 8

Total 100 100 100 100

Added per 100 kg of diet
Vitamins AB*D$**(g) 20 20 20 20

• Mineral mixture - PoJlfcrynin (Arles Agro-Vot Industriea. 
Private &td.) contained 3?5 moisture, 3?"' calcium,
0r' phosphorus, 0.27 ’ manganeso, o.oi’-! iodine, 0,2<Y' 
?inc, 0»0jv Fluorine, 100 ppm copper end icoo fpm Iron,

** Vltamine - Vitablend AB2°3 (Glcs® laboratories, India fcfcd.) contained 40,000 X.u. oC Vit.A, 25 tag oC 
Vitamin Bj, and 6ooo i.u. of 711,03 per g o£ 
vitablend ABsDg.
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Table 4. Tiie cheniaal composition of Uia experimental 
diets (In per cant) ('■>.! 3, basis).

Diets
I 11 III XV

cry matter 94.5 92.7 91.S 91.3
Crude protein 17.6 10.4 10.2 17,3
•ther extract 7.2 8,1 9.3 8.9
Crude fibre 7.5 6.7 4,9 4,7

50.2 43.1 51.4 52.2
Total ash 17.5 13,7 1S.7 16.9
fjsid insoluble ash 10.7 10,5 9.4 7,2
Calcium 2,46 3.03 2.83 2.97
Total ^bos^fwrua 1.59 1,63 1.69 1,34
retako 11 sable energy* 
(K cals/kg) 2803 2300 2770 2700

* calculated
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egg production

The? data on ago "reduction are preesnted in Table 5 
and is graphically represented in rig 1. -’he mean wr 
cent hen-day egg production was 34*73, 54.64, 70.12 and 
61.13 for groups fed dloto containing o (crvntrol), m,
15 and 20 per cent fried ©ultry *%nere (Dw-4) respecti­
vely. Statistical analysis of the date (Table 14) »ho”»tJ 
significant differences ataong diets and due to period*
(r o.ol). The egg r̂eduction from birds fed IS per cent 
Rih in their diet was found to fee significantly higher than 
that fed control, SO per cent (i> £ 0,05) and SO per cent 
D M  (o ̂  0.01) in the diet®. Stotwvar the mean per cent 
hen-day egg production of the groups fed diets containing 
0, 10 and 20 par cent O M  did not differ statistically.

The mors per cent hen-day egg production recorded daring 
the first, second and third periods was comparable with 
that of the fourth period but was significantly higher than 
that observed during the fifth ansi sixth periods. The dif­
ferences in neon per cent hen-doy egg production during the 
initial three periods of the ajgwrinent wore not significant.



The egq production during the fourth and fifth periods 
was comparable but. during tSwt elxth period the nroiuetion 
was significantly lower then the rest of the ex .r-ri cntai 
paticrfs.

Feed consumption

ihe mean daily Coed corssmptl^n figures per bird rr 
period for the rtifforont treatment grou- g are presetted in 
Table 6. The average figures recorded was 90,9. 93.3,
101,3 and 93.3 g for growpo fed diets c nteining 0, 10, 15 
and 20 car cent OPM rr-sry etivoly, Statistical analysis 
of the dOto (table 143 indicated no difference arorz: f’ict- 
ary traatmants, nor o’rang periods.

Feed Efficiency (Kg £c«<3/stazen egg®)

Data on perlodwise feed ef̂ 'cioncy for the dietary 
treatments are presented in Table 7, “She mean feed effici­
ency figures ware 1,85, 1.84, 1.74 and 1*97 for groups fed 
diets 1, II, III and IV respectively, rtatigticol analysis 
of the date (Table 14) slwwed significant differences among 
diets (p ̂  0,055 and among periods (P £ 0.01). The feed 
efficiency in the group fed 15 p r cent om was found to bo 
significantly bettor then that fed 20 per cent om 
(P ̂  0.01) in the diet. ftswsver, the feed efflCiOrcy oi the 
groups fed diets containing lo, IS ant 20 per cent : was

19



comparable with that oC the control o*®u2>» ̂ oo the Seed 
efficiency at levels of 10 end IS »er cent, 10 and 5.0 
per cant ra'i In the diets wars comparable,

Among periods, the feed efficiency during the first 
give periods did not differ statistically, The feed effici­
ency during the sixth period was found to be significantly 
poorer than the rest ~tf the experimental periods (P t_ o,05).

Body weight
The psriodwise average gain or loss in weight of each 

group is given in Table 0, The differences in weight lose 
due to different diets as well m  • .crlodn were not statis­
tically significant (Table 13),

Egg weight

The average egg weights for the different dietary 
treatment# ore given in Table 9, Them were significant 
differences among treatments (p ̂  0»0S) and among period*
< P £ 0,01) (Table 15), The mean egg wsigbt recorded in too 
gr *up fed lo per cent ir>M was found to bo algnificantly low r 
than that fed 15 par cent { p £ 0,01) and 20 per cant Dr"i 
(p 4 0,05), itovQver, the average weight o:' eggs laid by hrn# 
fed different levels of OEM wae comparable with that of the ' 
control.

20



The mean egg weight registered during the first 
period wee found to bo significantly lower t.ion that 
during the r st of the oxj rirvrntal periods (P Q.ol),
Ttis average weight recorded during the second ,»rlo ? was 
comparable with that of third and fourth period but wus 
siqnificently different from that of fifth and sixth 
period. The ogg weight during the third period was signi­
ficantly lower than thefc during the subsequent periods, 
ttwreas the egg weight during fourth and fifth period was 
significantly lower than that of the sixth period. Tie ncoa 
agg weight recorded during the sixth period woe the maximum 
obtained in this study and was significantly higher t ’.an 
the rest of the expwirrntal ooriode.

Internal ngg ■ ’uslity
Per crnfc Albumen.

The mean values of per cent albumen wore 62.04. 61.80, 
61*66 and 62.01 for groups £ to iv res^etively (Table 10). 
Statistical analysis of the dot.* revealed no aigniilccnt 
difference due to dietary treatrxsnte, but was significant 
due to the experimental periods (r £_ 0.0’) {Table 15).
The average per cent albuncn during the first period was 
found to be significantly higher th m  tbrst during the rest
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o£ the sxp'rimofital periods* Hoi ever* the alfeu*ran per 
cent during the periods Cron second through six rosined 
more or lees constant and did not cUffar statisticaliy* 
{Table 10)*
per cent Yolk*

The man per cent yolk of eggo Mid by bans under 
different dietary treatnenis were 26*13* 26*06# 26«31# 25*71 
for the groups I to XV respectively {Table li)« ^here we* 
no significant difference in yolk percentage due to diets 
but differed statistically between periods CP £  0*01)
{table 155* The mean per cent yolk during the first period 
worked out to be significantly lowor than that during the 
rest of the experimental periods# ihere was a progressive 
increase in yolk percentage after the first period* The 
mean per cent yolk during the periods second# third and 
fourth did not differ statistically# so also the figures du­
ring periods? fourth* fifth and sixth* But the mean per cent 
yolk during the last two periods were found to bo signifi­
cantly higher than that during the first three p rSods of 
the study*
Per cent shell*

The mean value# of per cant shell of ttm egg© laid by 
the heno in the four troatmont groups wore 11*66* 12*14#



12*03 and 32.20 respectively (table 22)* statisticiX ana­
lysis of the data revealed no significant difference dye 
to experimental diets bat showed siqnifleant difference 
due to periods (p £ 0*01) (Table IS)* Ihe -seen p^r cent 
shell recfordcd was found to be the highest during the first 
period. Thereafter shell percentage exhibited a reagres ive 
decrease and was the lowest during the sixth period. Tho 
man per cent shell during the first period was aoroereblo 
with that of second period but was significantly higher 
than that of tha subsequent t eriods* The shell parcenfcrga 
during the second period was comp- rable with that of tbo 
third period but was significantly higher than that of the 
fourth* fifth and sixth periods* The * ean par cent shell 
during the last thr-a period did not differ statistically* 
The Shell percents*e recorded during the third poriot' ivas 
comparable with that of the fourth and fifth periods but 
was significantly hither than that of the sixth period* 

m  Obvious abnormalities of shell* albumen and yolk 
were observed In any groups fed experimental diet®* $bik 
colour was fount) to be more or lees uniform in all eggs 
studied*

23



2 4

Uvability

fJo flortaUti* Observed in any of the esperlncntal 
groups during the entire period of the study*

ftconoralc aspect of feeding
Cost ot feed per kg marked out to pj 1*71# 1*74*

1*75 and 1*77# and feed cost per dozen egg* *53 1*16* 3*2fV 
3*05 and 3*49 for diets containing 0* 10* 15 and 20 per 
cent level* of a m  respectively (T̂ Obio 16)*



PER CENT HEN-PAY ESS PRODUCTION 
AS'iNF! .UENCED BY THE DIFFERENT DIETS



Table 5* *ten«6ay egg ’reduction ae Influenced Ly tine difrsrtnt diktat

Diets Periods *iean for 
diets. 4 ™ - _ 2..^ —  3 —  .. .4 .T_M 3 .......  . . . 6_ ________

I 70.36 69.64 69.29 61.43 63.21 54.64 64.76®
27 65* 36 61*77 67-86 66.07 64.29 62,50 64.64a

t i l 70*06 7 .79 75,36 69.29 63.93 62.50 70.12b
XV 65,36 65.07 65.71 64.29 57.06 47. SO 61.13®

f eon for 
periods 68*49® 60*57® 69,56® 65.?7*b 62*32b 56,79°

flteans carrying at ierat am similar eu <er©crl ut Pi ̂ not differ 
sign±£. cantly
'.'■ . lor diets ® 4*30 (p £  0*03)
C*'r * lor periods » 5*26 {"> <£ 0*05)*

*viy*

y



Table 6* r,ean doily feed conoirrpfcion yur bird <g> as Influenced by tbe
different diets

rericas lean for 
oicfcs (no)Delta 1 2 3 4 S 6

r 101*5 101*9 97*5 92.2 96*1 104*4 98*9
XI 95*5 91*5 97*2 97*0 102.6 106.2 98*3
1X1 100*9 10? *4 109*1 192.9 89.2 103*4 101.3
w 99*4 98*6 101.3 97*9 92*0 102*7 93*5

ffc an for21* 
periods 99*1 98*6 101.3 97. E 95*0 104.2

ns s not significant



Table 7, Feed efficiency (Vj fcml/Ooscrj sggcO as influence 5 L different 
Dietary ur ntncots

Dicta  ̂oriods 1 fry.3?̂ .fy»T*
1 2 3 4 5 6 Oiotc

I 1.73 1.76 1.69 1.00 1.02 2.29 1.85®**
li 1*75 1.35 1.72 1.77 2.32 2.0 S 1.04sib

rr? 2.06 1.60 1.74 1.78 1.67 1.98 1.74“
2V 1.81 2.79 1.05 2.03 2.92 2.60 1.9755

rcans £er 
periods 1.74® 1.75s 1.75® 1.80® 1.03s 2* r #

**cano carrying at least one similar superscript di^ not differ 
significantly*
C.r\. for diets « 0*138 <P £  0.05)
*.. * for -eriofls s» o*i60 p  ̂  o.o5'

M-4



Table 3* pattern or foody weight naintcnanco of yulletn as influenced iy
*hc different diets

"lets liVera «
inifclol Gain/focs in êiglst Co) 

Periods
Wcrarc
final

Mean for
diets*'

foody ft. 
<g> 1 2 3 4 5 6

bo iy vt.
.......m ., ...

1 1330 *40 25 -35 -50 23 *5 1245 -14.2
II 1230 10 -IS IS -50 10 *20 1100 -0.3

til 1335 •so 65 40 —25 -35 -10 1270 -10.8
IV 1320 -IS -10 10 *70 -55 3S 1215 -17.5

*"san
COJT 1304 periods -23*8 -16.3 ?.S -49.8 -27.5 O 1228

* *:->t significant

r-i€3



Table 9. Average egg weight Cg) as influenced ty the different
experimental diets

Periods Mean for
©lets 1 2 3 4 5 6 diets

I 45*37 49.55 43.41 50.15 50,13 S2.20 49,14ab
11 43.54 47.59 47.91 49,42 49.S9 52*18 49.37*
fix 46*55 49.90 49.15 50.06 50.41 52,27 49.74b
XV 45.32 48.55 43.17 40.8S SI *32 52,13 49.22b

ftean for 
p'-rioda 45,45* 49.67^® 48.41** 49.62®* SO.36^ 52,20®

Mean® carrying at least on® similar superscript did not differ 
significantly*
c*o* for diets * 0*79 (P ̂  0*05)
c.o. Cor periods ** 0.90 CP ̂  0.05)



T a b l e  ! " ,  r e r  c e n t  o l b i r r n  a s  i n f l t r n e o i  fc>* fc 'ic  e J r v”r l !n '’n L a l  e J e t s

Diets Periods ftean for
1 2 3 4 5 6 diets

I 62.80 61.80 62.34 62.75 60.51 61.75 62,04®
xx 63*03 61.94 60.84 61,38 61.62 61*67 61.80®

x^x 62,51 61*31 61.9P 62,01 6%06 61.27 61.66®
XV 6%.SO 61.67 62.67 61.09 61.80 61*26 62*rsla

"ca*̂  for 
erlotis 63.06® 61.70b 6l.96b 61.3Xb S1.24b 61.4Db

Jfean-3 carry1 c* at least one aimilar sir^resrimt ”*ot differ 
significantly*

*o* Z r iocrio'1 0,37 <P £  0.05)



T a b l e  1 1 *  Pec c e n t  y o l k  a s  I n f l u e n c e s !  b y  t h e  p s o - 'r i - ' - 'n t a l  d i e t a

Dicta Periods f fean for diets1 2 3 4 5 6

I 24.23 26.02 25.34 26. S2 23.13 27.11 26.318
12 23.27 25.20 27.08 26.36 26*5? 27*33 26.36s
r*x 24.33 26.33 26.15 26.11 27. 21 27.32 2G.3!a
XV 23.9? 25.61 24.04 26.53 26. 55 26* CO 25.713

f’ean forperiods ... 23.06a 25.85b 26*00*°
bed2C.5Q 27*14d 27.12d

? leans carryl?*j at least one sinilar superscript diJ not <U££er 
cirjoificantly•

!. for perio€s « o.Q? (P £  0*35)



Table 12* Pier carat shell as influenced fcy the experimental diets

islets
Periods tsran for 

diets1 2 3 4 5 6

1 12.8* 12.09 11.82 10.73 11*26 11.14 11.66®
11 13*40 12,86 12.08 11.76 11.81 10,95 12.14®
ill 13.11 12.11 11.86 11.83 11.03 11.41 12.03®
IV 12,53 12.72 12*39 12.41 11.57 12.06 12,28®

"can for 
periods 12.98* 12.45®** 12.04te II.ToP3 11.62*** il.39d

rieans carrying c.t least erne similar superscript did not 
differ significantly*
C.% for periods m 0*584 (P £  0.05>



""able 13. rnalyois of variance fo r  tbr hadj i/cight maintenance for the 
different treatments and periods

Periods Source of variation d£ SB nos F
Due to treatments 3 21637,S3 7229.17 !.14ns

1 Hrror 36 22750-3,00 6319.44
Total 39 249107,50
rue to treatments 3 40197.50 13399.17 1.58ns

2 rror 36 304340,00 8453.39
"otal 39 344537.50
Due to treatment© 3 29131,58 9710.53 1.78s1®

3 rrror 34 183000*00 5441.13
Total 37 214131.58
rue to treatment© 3 10194.21 3394.74 0.6?°®

4 ^rror 34 172 300,00 5067.65
lo ta l 37 182434.21
rue to treut iT'cnts 3 74289.47 24763.16 2*78na

5 "rror 34 302303.00 31995.08
Total 37 377039.47
Znei to treatments 3 16657.09 5552.63 O.Q7n®

6 rrror 34 217800.00 6405.33
37 234457.89

ris nan cigni£j.e;ent
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Table 15* Analysis of variance for the various egg quality factors studio®

Factor Source of variation d£ 8S 8 ICS P

Cos to diets 3 5*71 1.50 4.52*
1* Sgg *iei$it Eue to periods 5 101*05 20.37 43.50**

ihrroar 6*36 0.42
Total 23 113*92
Due to diets 3 0*59 0*20 0.59®*

2* Per cent Due to nsriode 5 7*04 1.59 4.68**
Alburn Fxror 15 5.07 0*34

Total 23 13*60
Due to diets 3 1.45 0.40 1*45^

3* Per cent D « to periods S 27.70 5.54 16.79**
YoUc ranror 15 4.00 0.33

Total 23 34*05
m m  to dieter 3 1.29 0.43 2.3?n*

4* Per cent Due to periods S 7.08 1.40 9.33**
Shell Drror IS 2.28 0.15

Total 23 10.57
* «ignl£leant C2 ̂  0.05)
** significant £ 0*013 
n& non. significant



Table 16* Summary of results showing overall performance of bird* during am 
entire experimental period <168 days)

Factor

Average hen-day egg production (:'5 
Average daily feed consumption per bird 
Averaged feed efficiency (leg)
Average initial bod*' weight Oeg)
Average final body weight (kg)
Average eig weight (g)
Per cent alfcwwm 
Par cent yolk 
Per cent sheU 
*reed cost per kg (as)
Feed cost par doscn e (He)

 BagjBrifl»ntal diets
I II III IV(control) (10% 0̂ 4) <15̂  0»M)(30 ‘ pm)

64.76 64.64 70.12 61.13
98.9 98.3 101.3 98*5
1.85 1,84 1.74 1.97
1*330 1.230 1.335 1.320
1.245 1.100 1,270 1,215
49.14 43.37 49*74 49,22
62.04 61.80 61.66 62*01
26,13 26.06 26.31 25*71
11.65 12.14 12.03 12.28
1,71 1.74 1*75 1.77
3,16 3.20 3,05 3.49

* Cost of cried Sultry Manure * 8s 200/tonne.
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fgq production

from a perusal of the raaulto presented in Table 5 
it can The seen that the birds fed ration containing 15 
per cent 0PM shows ) the highest rats of egg production 

L $«03) when compared to those maintained on rations 
containing 0« 10 and 20 per cent BPM* Though there vaa 
no significant difference in egg production between the 
control group and that fed 10 per cent Dtt% the produ­
ction was found to decrease when dpm in the ration was 
increased to a level of 20 per cent. The significantly 
low rate of egg production CP ̂  0.01) at 20 per cent 
level eoffqaared to that at 15 per cont level clearly in­
dicates that the latter level CIS per cent) is t o ootimun 
for efficient egg production*

The better per£- rmance of birds fed ration containing 
15 per cent DPH could be due to the higher fee) consumption 
coupled with more officiant utilisation of the nutrients 
present in the ration. The comparatively lower crude fii ro 
content of the ration containing 15 ocr cent '-shm than that 
of O and 10 per cent levels might be a contributory factor 
to the higher efficiency- of feed utilisation. Ttje higher
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fat content of the ration m y  also be a factor which heir** 
for the increased efficiency o£ metabolizable energy uti­
lisation for egg production. Carew and ffLll (1964) repor­
ted that addition of corn oil# Soybean oil or beef tallsw 
Increased the metabolic efficiency of energy utilisation 
in the case of chickens* "llh eiulcaloric diets increase 
in the fat component decreases the heat Increment reoul- 
ting in fewer calories of heat loss and relatively more 
available calories for production (Maynard and Looeli, 
1969)* The higher egg production obtained by feeding 
15 per cent DPH in the ration night possibly bo Ouu to 
the balanced associative effect of D m  with other ingre­
dients in the ration* it can be assumed that the syner­
getic effect of nutrients present in the ground nut cake# 
fish meal and dried poultry manure was exploited fully 
at 15 per cent level of Df*1 incorporation.

The limited capacity of birds in utilizing non- 
protein nitrogen (NPtJ) substance© as a source of protein 
at higher levels can be attributed for the decreased egg 
production at 20 per cent level of dpm incorporation.
The higher uric acid content in the diet is believed to 
act act a gut irritant thereby reducing the absorption of
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nutrients (Bare et al* 1964)* Inspite of the fact that 
the diet containing 20 per cent DPM had low crude fibre 
content, the egg production in that group was low* The 
higher uric acid content of the ration might have inter­
fered with the absorption of nutrients especially amino 
acids msthionlne and lysine which are critical for egg 
production* Hence a very high concentration of DPM in 
layer rations can not be recommended. However, in the pre­
sent study the nutrient utilisation by the group fed DPM 
at 20 per cent level appeared fairly good as the perfor­
mance of this group was not greatly different from that 
of the control* The layer ration containing 20 per cent 
DPM might prove better if supplemented with critical amino 
acids* However, this aspect was not explored in the pre­
sent investigation. I

*lhe results obtained in this study are in agreement 
with the reports of Maekawa et al, (1976) who obtained 
better egg production with DPW at 10 or 15 per cent, levels, 
and in contrast with the reports of Umeda et al* (1975̂ , 
Waldroup and Hasan, (1975 )and Prasad et al *0.977,) . The con­
trasting results obtained by various workers may ba attri­
buted to the differences in composition of dried poultry 
manure used for the experiments, as the manure processing 
techniques and composition of the rations varied widely*
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■Hie experimental birds had attained a production rats 
of 65 per cent at the csnmonccnrnt of the trial* Mtinugh 
the peal? production in different dietary treatnonts varied* 
there was gradtaal decline in tic rate of production in all 
groups after peaking as is expected in pullet year ©£ 
production*

Peed consumption

Though there was no significant difference in feed 
consumption among various dietary treatments* the birds ( 
fed ration containing 15 per cent DW1 consumed oonparatively 
higher amounts of feed* This is in agreement with eho repo­
rt of tineda et ol. (1975) who observed slightly higher in­
take of ration containing dpt/ than that of hen© given no 
dpi3 in the ration* The average daily feed intake on the 
different dietary regimes ranged from 93.3 to 101*3 g. At 
70 per cent level the feed consumption was almost similar 
to that at lo per cent level indicating that LPM at higher 
levels did not exert any effect on feed intake* |

The average feed consumption of the different exn-ri- 
mantal groups during the periods were not significantly dif­
ferent* rVenthough the climatic conditions did not ox^rt 
any significant effect on feed consumption the natural trend 
of lower feed consumption with higher atmospheric tempera­
ture was evident during th« fourth and fifth periods when 
these periods coincided with the summer months.
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Feed "ff'cienqy

Ttr maximum feed efficiency was obtained for the 
group fed diet containing IS per cent t;PM end tha least 
by the group fed diet containing 20 per cent the dif­
ference belnt statistically significant (P £  0*01),,
Galal et (1977) also observed oooresfe fee 3 conversion at 
20 per cent level of dfj In the diet* r however, thu feed 
efficiency of the groups fed diets containing lo# 15 and 20 
per cent levels of nt>'* was comparable with that of the 
control# The variation in the feed efficiency of the groups 
fed different diets can be attributed to the variations in 
egg production rates# It is also so-n from Table V that 
tlie ncan feed efficiency for different groups ranged from 
1*74 to 1*97 which is considered to foo on optimum figure 
for birds fed and managed under ideal conditions# ihe re­
latively low feed efficiency figure© recorded by the diffe­
rent groups during the sixth period of the study can foe at­
tributed to the decline in rate of production wnich is a 
normal phenomenon in birds after the peak production.

Beady weight
ITom the data presented in Table 0 it can be ©sen 

that the average final bod/ weights for oil tho groups 
were lower than the respective average initial weights.

i



The weight looses were more or Isos uniform wit'3 all the 
four groups. The svorag© Initial body weights oL the dif­
ferent groups ranged from 1230 to 1330 g wheroa© the ave­
rage final body weights ranged from 1180 to 1270 g* The 
average weight o£ the group fed diet containing 10 per cent 
DPM was low When compared to those of 'lie other grouoo at 
the ccsroencen-jent and close of the trial.

Vgg weight

It can be seen from the result© (Table 9) that the 
mean weights of the eggs produced by the birds fed diets con­
taining O. 10. 15 and 20 per cent W14 veto 49*14. 40.37* 
49*74 and 49.22 g respectively* Significant difference in 
egg weight was seen betwn groups fed 10 and 15 pci cent 
(p I, o*oi}/ 90 ©Iso between to and 20 per cent n m  in the 
diets (« </o*05). The lower egg weight© recorded by the birds 
fed 10 per cent in their diet can hr attributed to the 
lower initial body weights of birds in that group, rather 
than to the effect of DPM in the diet* Johansson end Rendcl 
(19681 reported a positive correlation between the initial 
body weight and egg weight of domestic chlelcen* It may be 
also noted that the uniformly low egg weights for rll the 
groups fed different diets night be due to the cnollcr body 
size of the birds used in this study.
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The mean egg weight of the four groups was lowest 
d iring the first oeriod end was found to increase progres­
sively# the maximum being obtained during the sixth period 
of the study*, ifie Increase in egg weight with advancement 
of lay la a natural phenomenon during the pullet year of 
production (Romanoff and no anoff# 1949)* stadelman and 
Cotteril (1973) reported that the age of hens had noro ef­
fect on egg else smaller eggs being laid at the start of 
their laying cycle. Obhanson and Rendol (19&h) stated t)tat
eg j weights ware lower at the commencement of lay bat irtcre-

I
aeed steadily for about seven or eight months* It can be 
inferred from the results that the incorporation of hid 
no deleterious efleet on egg weight oven at a higher level 
of 20 per cent* V&rk et al*(1970)« t aidroup an 3 Hazen (1975); 
and Galal ot ol*(1977) also reported that egg wciebt was not 
affected by ad ing DPt? in layer diets*

Internal cgj quality 
Per cent "Ifoumen* i

The mean por cent albumen of egjc laid by biros fed 
the experimental diets did not differ markedly indie ting 
that incorporation of in tho rations had no effect on 
the albumen percentage of egg©* 'lith all the four experi­
mental diet©* the eggs obtained during the first period had 
significantly more albumen than for those laid Ourang the
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subsequent perioJo, ' hen almost uniform albumen percentages 
were obtained ronanoff and Romanoff (1949) reported that 
higher percentage of albtnon will be present In pullet eggs 
than in th-ee of older birds and it remains more or lens 
constant after few months of lay.

Per cent volk#
There was no significant differences in the percentage 

of yolk in eggs laid fey hens fed different ©xoerigontol diet© 
indicating that Incorporation of in poultry ratios cii 
not exert any influence on the yolk percentage, rvtL all 
the diet e the naan per cent yolk was significantly lower 
during the first period when compared to the subsequent 
perio3s# The sfs*c of yolk was found to increase gradually 
with advancement of lay following the normal trend# ?Me 
is in agreement with the report of Romanoff one) Roianoff 
<1949) Who also observed lower percentage of yolk in pulleti
eggs and gradual increase with advancement of lay#

Per cent aholi.
The recults from the present study showed no signifi­

cant difference in per cent shell of eggs laid by bird© fed 
different diet© sug eating that D"”l did no*- influence the 
shell percentage# There was no incidence of soft shells in 
any of the groups fed diets containing DPh as ogainat the 
report of Kaekawa ct el# (1977) who obtained bigtior proportion
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of soft shells at 10 i or cent level of nwi. * ifcli all the 
diets the noon percentage oC shell mis significant! * hioh«r 
during the first period when compared to oubocnuont p rlo s* 
After few months of lay the shell percentage was fernn 1 toi
decrease# a normal phenomenon resulting from the advance** 
meat of lay. Ewing (1963) reported that maximum shell 
thickness as obtained during the early periods of lay.

t3o abnormalities in shell# albumen or yolk could be 
detected in the eggs produced by birds fed the experimen­
tal diets, nj against the report of Galol at (1977) 
the yolk colour was found to be more or less uniform In all 
eggs produced by birds fed the different diets suggesting 
that r»ri did not exert any influence on egg yolk colour. 
This finding is In agreement with the rerort of Uneda £t nl. 
(1975) end >taekawa efc a U  (1976). i

Uvafcility
In contrast to the report of Trakulchang an1 Dalloun 

(1975 a)# no mortality was observed in this at ad/, a con- 
plote absence of mortality in any of the experimental | 
groups clearly in icatea that eun dried poultry manure did 
not exert any dclotorious effect on the nutritional status 
or on tho physiological well being of the birds.
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The present study tends feo m oiost that sun drying 
can be adopted as a safe method o& processing poultry manure 
before incorporation in poultry rations* provided thn drop­
pings are collected frort healthy etoelt under standard nana- 
gsrasnfcal conditions end n-operly stored before use*

Sqorxxnics

it can be seen from the Table 1© that the cost o2 feed 
per dosen eggs was the lowest (& 3*0$? In tive group red IS 
per cent ^Pt* in the diet fjhon em psm d to the other groups# 
the costs being fe 3*16# 3*?0 m d 3*4§ for the diet® conta­
ining o# 10 and 20 per cent r^j respectively* *ho bicker 
cost of feed for the diet® containing UPM w*e evidently due 
to the incorporation of animal fat I tallow) at Higher levels 
to make these diets Isocaloric*

a critical evaluation of the overall results (Table 16) 
obtained during the course oi the present investigation# 
essentially from an economic point of view# indicates that 
properly collected# processed and stored sultry manure can 
l«i safely and profitably incorporated at a level of 1© per 
cant in tho rations of laying hens*

Further etu'ies to identify the factors responsible 
for the degression in egg production at 20 per cent level 
of DP"’ incorporation anJ m^tho^e to eliminate th er factors 
or to ameliorate the ill eTfeete produced by tho^e factors 
are warranted*





h feeding trial of 160 days duration# divided into 
six periods o£ 28 days each# was carried out during Decem­
ber# 1977 through June# 1978 using forty single cot'fo thlte 
Leghorn hens maintained in individual wire cages. 7 kj 
birds were divided into £jat groups of ton each and the 
groups I# II# H I  and IV were fed diets containing 0#  10#
15 and 20 per cent levels of dried poultry manure (DrM) 
respectively.

Hen-day egg production# feet! Ccasuraption# feed effici­
ency# pattern of body weight maintenance# egg quality 
traits euch as egg weight# per e^rt shell# per cent albumen 
and per cent yolk and livabllity of birds ter® studied end 
the data were analysed statistically# The following conclu­
sions were dm*n at tha close of the experinont.

"here was significant ItTprovemeht in egg production 
(p £o*Q5) When driel poultry manure was included at IS p r 
cent level in tno layer ration# The egg production registered 
by the birds fal ratios containing 10 and 20 p~r cont of 
DPM were comparable with that of t* e control diet.

The feed consun >tion was not affected by the nni in- 
corpor tion at different levels studied*



Feed efficiency i.sas found to fe« significantly better at 
IS per cent level ti m n  that at 2"* per cent level (p ̂  
but# at iq# 15 an1 20 por cent levels of r>m inclusion feed 
efficiency was found bo comparable with that of tha control*

The pattern o£ body weight maintenance of the birds was 
not affected by th© DTM incorporation even upto 20 per cent 
level in the diet.

The eg: weight was significantly lower CP £  o»os) In
the 1 j per cent r̂ r? fed group than the other grouns fad IS
awl 20 per cent :r»*i in the diet* This lowered ©gq weight
a mild be due to the lower body weight of the birds in that
group#

Egg "uality traits such a® per cent shell# per «' nt albUK 
nen and per cent yolk x m m  not affected by the presence of 
BPM in the diets#

&iwu ility of hens v q s  not affected by feeding si* 
dried poultry manure as indicated by the absence of any 
mortality among the birds*

In the liiftt of above findings it was conclude" that sun 
dried ooultry manure c>uld be eafely incorporated upm 15 
per cent level partially re lacing groundnut cake and rice 
bran in layer rations without adversely affecting the laying 
characteristics and this level proved to be more berje«.iĉ ol 
and economic.
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ABSTRACT

F o r ty  s i n g le  comb • h l t c  Leghorn  p u l l e t s  a ged  25 w eeks  

w ore  d iv id e d  in t o  fo u r  g r o u p s  o f  10 b i r d s  e ac h  and the  

groups, w e re  on  d i e t s  c o n t a in in g  0  ( c o n t r o l ) * 10# 15 and 20 

p e r  c e n t  d r ie d  p o u lt r y  m anure 'f o r  168 d a y s *  The e n t i r e  

p e r i o d  o f  s tu d y  was d iv id e d  in t o  s i x  p e r io d s  o£ 28 clays each *  

The r e s u l t s  o f  t h i s  s tu d y  r e v e a le d  th a t  th e  in c o r p o r a t io n  

o f  d r i e d  p o u l t r y  m anure a t  15 p e r  c e n t  l e v e l  w as b e t t o r  

th an  0# 10 and 20 p e r  c e n t  l e v e l s  in  term s o f  h en -d ay  e g g  

p ro d u c t io n #  fe e d  e f f i c i e n c y  and e gg  w e ig h t *  The fe e d  con ­

sum ption# p a t t e r n  o f  body  w e ig h t  m ain ten ance  and l i v a b i -  ' 

l i t y  o f  b i r d s  w ere  n o t  a f f e c t e d  by  th s  d i f f e r e n t  d i e t a r y  

t re a tm e n ts *  However# t h e 'f e e d  e f f i c i e n c y  w as fo u n d  t o  be  

s i g n i f i c a n t l y  b e t t e r  a t  15 p e r  c e n t  l e v e l  o f  in c o rp o r a t io n  

th an  t h a t  a t  2 0  p e r  c e n t  l e v e l *  Egg w e ig h t  w as s i g n i f i ­

c a n t ly  d e p re s s e d  a t  10 p e r  c e n t  l e v e l  th an  IS  and 20 p e r  

c e n t  l e v e l s  o f  DDM in  th e  d i e t *  p e r  c e n t  s h e l l#  p e r  c e n t  

album en and p e r  c e n t  y o lk  showed no  a p p r e c ia b le  d i f f e r e n c e s  

a t t r i b u t a b l e  t o  th s  in c lu s io n  o f  bpm a t  d i f f e r e n t  l e v e l s  i n  

l a y e r  r a t i o n s *  B ased  on th e  o v e r a l l  .perform ance o f  th e  

b i r d s  f e d  15 p e r  c e n t  d r ie d  .p o u lt ry  manure in  the d i e t  i t  

w as  co n c lu d e d  th a t  t h i s  l e v e l  e x c e l l e d  th e  o# 10 and 20 

p e r  c e n t  l e v e l s  o f  dpm in c o r p o r a t io n  and p ro v e d  fco b e  more  

b e n e f i c i a l  and econom ic*


