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ABSTRACT

Two 280-day trials, each involving 468, 22-weck-old caged commercial egg-strain
pullets were conducted to compare millet and sorghum grain as the main source of
energy in laying dicts. Diets containing 59.2 and 0, 41.0 and 24.0, 31.2 and 36.3 and 0
and 72.5% of sorghum grain and pearl millet, respectively, were studied in both tri-

als

The diets containing millet supported ¢
sion, and cgg shell thickness equivalent to (

production, egg weight, feed conver-
ose of the all-sorghum dict. Except in

Trial 1, feed consumption of the pullets fed the millct-contaiming diets was not sig-
nificantly lower than that of the pullets fed the all- sors,hum dict. Haugh unit values

tended to decrease as the level of millet was decr
high as 72.5% of the diet may have adverse effects on cgg spec

units.

Fccd'ltllg millet at a level as
ific gravity and Haugh
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INTRODUCTION

Cereal grains form the major components
of poultry rations. In some countries, one of
the main sources of encrgy in poultry diets is
sorghum grain. However, as locally grown
millet becomes more readily available, and
in view of the difficulty in obtaining sorghum
grain for poultry feed, millet may be used to
replace some or all of the sorghum grain.

Information pertaining to the fecding per-
formance of millet in the laying diet is very
meager. Many of the feeding trials have
employed rats, poults, or broilers as she test
animals .(Pushpamma, 1968; Pushpamma et
al ., 1972; Kuricn et al ., 1962; Lloyd, 1964;
Qureshi, 1967; Simhace et af ., 1971; Sanford

et al ., 1973; Luis et al ., 1982a,b) These
reports have shown that millet is as good as
and may even be better than corn, sorghum
grain, rice, and wheat in terms of rate of
weight gain and feed efficiency.

Luis et al . (1982c) fed diets based on
corn, sorghum grain, and millet alonc to egg-
strain pullets. All the millet dicts, cxcept
those containing dehydrated alfalfa meal,
performed as well as corn or sorghum grain
dicts in terms of egg production, egg weight,
feed consumption, feed cfficiency, and cgg
specific gravity. According to them, adding
alfalfa meal might have aggravated the mar-
ginal level of linolcic acid and amino acid
balance of the millet-based diets, and could
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have also increased the bulkiness of the
diets to such a level as to physically reduce
intake.

Thus, in terms of broiler or turkey dicts,
millet is a good feedstuff for poultry.
However, there is the need for more re-
search on the performance of millet in the

laying diet.
In the two trials reported hercin, diets
containing  pearl  Millet (Pennisetum

Wyphoides) as the sole cereal grain or in com-
bination with sorghum  grain (Sorghum
bicolor) as the main cereal grain were fed to
hens to determine if millet can be used to
replace sorghum gfain as the main source of
energy in laying diets,

MATERIALS AND METHODS

Two trials, consisting of 10, 28-day
periods, were conducted using a commercial
¢gg-strain pullets. Four hundred sixty cight
22-week old pullets ar approximately 10%
egg production were housed 3 per cage in
double deck stair-step type of 30.5 x 45.8 cm
cages. Thirteen adjacent cages containing 39
birds constituted a lot (a replicate). Three
lots were randomly assigned to each dietary
treatment. Ali cages werc equipped with
common fecding troughs and Hart cup
waterers. Feed and water were supplied ad
libitum, and a 14-hour light period was
provided daily.

Four diets, formulated to contain equal
amouats of feed ingredicnts other than the
grains and soyabean meal, contained 59.2
and 0 (control, diet 1), 41.0 and 24.0 (diet
. 2), 31.2 and 363 (diet 3), and 0 and T2.5%
(diet 4) of sorghum grain and pearl millet,
respectively  (Table 1). An attempt  was
made to maintain a constant 18% level of
protein in all the diets by varying the level of
soyabean meal. Based on calculated analysis,
the diets were formulated to meet the nutri-
tional requirements of the laying birds as
recommended by the NRC ( 1977).

Data collection commenced after the pul-
lets had been on the diets for 2 days. Daily
cge production was recorded for cach lot
and total eggs per period (28 days) was used
{0 calculate hen-day cge production, Twelve
cges were sclected randomly from cach lot
on cach of the last 3 days of each period.
Eggs selected each day were stored in a
refrigerator until a day after the 3rd day,
when the various determinations were made.
Doing the determinations on the same day
Was more convenicnt and it saved time and
labour. The cggs were weighed and their
specific gravity determined by the saline
solution flotation method of Olsson (1934).
Two cggs were selected randonily from cach
lot, broken out, their contents deposited ss
a smooth, flat glass surface, and their al-
bumen heights measured with @ micrometer
to determine Haugh unit values, a measure
of the condition (firmness) of egg albumen,
Shells with their intact shell membrancs
were used for shell thickness determination
by taking three mcasurements along their
equatorial regions with an Ames sheil thick-
ness gauge. The amount of feed consumed
each period was used to calculate feed con-
version  (feed/dozen cggs). Mortality was
recorded daily. Four representative samples
of, the diets were analyzed for chemical com-
position, using  standard procedures
(AOAC, 1975).

Trial 2, which also lasted for 280 days.
used the same type and number of caged
pullets of similar age, diets, and procedures
described in the first trial,

Data were analyzed as repeated measures
with diet as whole plot and period and diet
X period interactions as subplot (Steel and
Torrie, 1960). Differences between  treat-
menl means were tested statistically by the
least  significant  difference procedure
(Snedecor and Caochran, 1967).
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Table 1
Composition of experimental diets (Trials 1 and 2)

Diet
Ingredients 1 ) 3 4
(g/kg mash)
Soybean meal, expelier (44% P) 283.0 2250 2000 150.0
Sorghum grain, ground 592.0 4100 3120 -
Millet, ground - 240.0 363125.0
Dehydrated alfalfa meal (17%) 20 250 25.0 25.0
Dicalcium phosphate 250 250 25.0 25.0
Limestone 0.0 600 60.0 60.0
lodized sult (NaCl) 50 50 50 5.0
Trace mineral premix 5004 S004 5004 S004
Vitamin A (10,000 1U/g) 3307 3307 3307 3307
Vitamin D (15,000 1CU/g) 4323 1323 1323 1323
Vitamin Bys (0.044 mp/g)> 2646 2646 2646 2616
B-complex vitamin premix 7496 496 7456 96
D-L. methionme 46 7456 7496 7496
Corn, ground 100 100 10.0 10,0
Determined analysis:
Metabolizable Encrgy, Kcai'kg 2785 2750 2702 2095
Crude I'rotem, % 2051 19.49 19.01 19.05
Lysine, 5 82 A3 80 T8
Methionine pius Cystine, % a7 80 50 82
Crude fiber, % 4.3 387 373 322
Calcium, % 356 342 329 334
Phospiorus, % R 1.018 R0 987

s0; Fe, 50; Cu, 5; 1, 1L.5; and Co, 5.

N

niacin, 39.6; and choline chioride, 132.1.

RESULTS AND DISCUSSION

Trial 1. A significant diet X period inter-
action occurred in Haugh units, showing
that the dilference in Haugh units between
any two dicts was not constant but changed
from period to period (Table 2). Under such
an inleraction, an error variance dilerent
from the error mean square in the analysis
was calculated and used (o arrive at the criti-
cal value for comparing any two diet mcans,

Replacing part or all of the sorghum
grain in the laying diet with millet had no sig-
nificant cffect on cgg production, egg
weight, feed conversion, or egg shell thick-

Trace mincral premux supplicd the following in parts per million or milligrams per hilogram of diet: Mn, 50, 7n,

B-compicx vitamin premix supphied the following in mg/kg of dict: ribloflavin, 13.2; d-pantothenic acid, 24.3;

ness (Table 2). Egg production results are in
agreement with those of Luis et af . (1982¢).
Contrary to the results reported by Luis et af
. (1982c), cgg weight and feed cfficiency
were not significantly affected by adding mil-
let to the diet, wherecas feed consumption
was. Feed consgmption of the hens fed diets
2, 3 and 4 w&similar. but significantly
(P <0.05) lower than that of the hens on dict
1. Specific gravity of eggs from birds fed
dicts 1, 2 and 3 was significantly (P <0.05)
greater than that of hens fed diet 4. Con-
trary to what Luis e af . (1982¢) observed,
feeding  dict 4 significantly (P <0.05)
depressed egg specilic gravity. However, we
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indicate thyy millet had pq effect on egg shell thickness, 4pq feed conversion
shell quality, The Haugh ypjgs of eggs from equivalent to those of djet 1. The resyjgq on
birds given diets 4. Othe, COmparisons were €88 weight are contrary (o thoge of Luis er o7
not Signiﬁcanﬂy different, The = | (1982¢). Adding mifje¢ to the diets paq no

Trial 2, Significant diet X period interac. Singh and Barsau} (1976) and Luis ¢f o7
tions occurred in al) pe responses except (19823,b). Contrary to the results of Luis ¢
specific gravity and shell thicknesg (Table 3). al . (1982¢), addition of alfalfa meg) did not

These interactiong Were treated i the same adversely affect efﬁciency of feed utilization,
manner as in Trig) 1. nor did complete Teplacement iy, millet
Table 2

Effect of feeding diets baseq on sorghum and/or peay} millet on laying
Performance (Trial 1)

Sorghum
and/or Egg conver Sheil
millet Prod . weighy <onsum kg/doz Spec thickness Haugh

Diet i diet, % eggs gravity

; 4012 81.162
1.782 1.0832 .3999 79.732

3 Sorghum 315 78657 s9g12 113713 1742 1.0822
Millet 3453
4 Millet 72.5 78.64°

Diet 3 15. ] ; 3 ! 08000008 274.34%+

Error (diet) 8 4230 4.46 ; 13 17 ] 03 19.28
9 31%*+333 81 11+ 1354+ .00000004‘304.53“‘

Diet x Pperiod 7 57 20.56 03 .07

ificantly (P < 0,0s),
T =P<00] ves . P<0.005
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Table 3
Laying performance as influenced by feeding diets based on sorghum and/or
pearl millet (Trial 2)

Sorghum Feed

and/or Fgg Fgz Feed conver. Spec Shell

millex Prod  Weight consum. kg/doz gravity thickness Haugh
Dict  in diet, % % & #/hen/day cggs mm unit
1 Sorghum  59.2 7323 s 13.72° LB7 1.083° ar 72.97%
2 Sorghum 410 743 6013 112.24% 1.90% 1.0820¢ 401* 7.68°

Millet 24.0
3 Sorghum 312 n2r  sox3? 115.88" 1972 1.080% 40 78.86°

Millet 363 ) "
4 Millet 725 7167 58.62° 108.63° 192* 1.081% 4047 T7.94*

Statistical analysis

Source of
variation df {Mecan square)
Dict 3 24.36 1269 279.04 28 A9 0000022 3051
Error (diet) 8 28.19 338 26.69 14 10 0000008 24.20
Period 9 A47.64% %% 126,54 % 819.78* ** 90" 11420+~ 0000046 *132,50° =
Dict x penod 27 20,147 158" " 54.67* 280" o 0000001 139244+
Error (period) 72 549 45 23.76 07

abgc

*«P<005 " =P<001 °**" =P<0005

(Baghel and Nctke, 1982; Simhace er al .,
1971, Qureshi, 1967). Also, contrary to the
results of Sanford er af . (1973), these results
do not give any clear indication that millet is
superior to sorghum grain in terms of ef-
ficiency of feed utilization,

Feed consumption and Haugh units were
not significantly different among the diets.
The feed consumption of the groups on
dicts 1 and 4 compares favourably with the
114 and 109 g/hen/day reported by Luis er al
- (1982¢) for their sorghum grain-based and
millct-based  dicts, respectively, In  their
study, the hens fed the millet-based diets
containing 2.5% alfalfa meal consumed 5-7
when/day less feed compared to those fed
the corn or sorghum- based diets containing
the same level of dehydrated alfalfa meal.
However, the bulkiness of the millet-contain-
ing diets due to the added alfalfa meal,

Each value is the average of three replications with 39 birds per replicate. Values within the same column bearing
different superscripts are significantly ditferent (P < 0,05).

which physically reduces intake, cannot ex-
plain the differences in the present study,
since dict 4 contained less crude fibre than
diet 1 (Table 1).

Haugh units also tended to decrease with
an increase in millet in the diet. The lack of
a significant relationship between the results
on Haugh units in Trial 1 and Trial 2 cannot
be explained.

The birds fed Mg 3 and*4 produced
eggs with _ significantly (P<0.05) lower
specific gravity than those fed diet 1. Also,
feceding diet 2 resulted in significantly
(P<0.05) higher egg specific gravity than
feeding diet 3. Most of the cggs had specific
gravity values ranging between 1.080 and
1085, irrespective of the type of diet fed.
Eggs with specific gravity above 1,075 are
considered to have good shell quality
(Moreng and Avens, 1985). Thus, even



132 ., ODIBA & SANFORD

though millet may have some adver o cffect
on egg specific gravity, it is doubt. w this
effect is sufficient to have any practical sig-
nificance on shell quality.

As was observed in Trial 1, the diets did
not differ significantly in terms of cgg shell
thickness, although the valué for diet 1 was
numerically higher than that for any of the
other diets. A shell thickness above 0.330
mm is considered by Stadelman and Cot-
terill (1977) to be good. The results obtained
in this study, showing shell thickness ranging
from 0.391 to 0.401 (Trial 1) and from 0.401
to 0.147 mm (Trial 2), indicate that millet is
equal to sorghum grain in producing eggs
with good shell thickness. The eggs uscd
were held for a period of 1 to 4 days before
the specific gravity determination. The fact
that significant differences occurred in cgg
specific gravity and not in egg shell thickness
may not be surprising, since specific gravity
and shell thickness arc closely related anly
when the egg is freshly laid.

It can be concluded from this study that
replacing sorghum grain with pearl millet,
cither partially or completcly, has no sig-
nificant cffect on the overall performance of
the laying chicken. However, because of its
effect on egg quality, millet should be fed in
combination with sorghum grain rather than
as the sole grain.
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