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Summary

In two experimenls 640 starcross replacement puliets beiween 25 and 154 days of age were fed
ad libitwm on either of |6 diets formed by the combinaticn of 4CP X 4ME levels ta siudy the

mtcraction of CP and ME on growth performances.

In berh experiments. feed inlake decreased, but protein intake, energy niake, live weight pain and
feed conversion efficiency increased and sexual maturily hastened with the increase of dietary protein
andfcr energy level. The protein conversivn efficiency decreased with the increase of dietary protein
level. The ¢nergy conversion efficiency, however, did nol show any relationship with dietary energy
level. There was a greater improvement of prowth performance due to simultancovus ncrease of diciary
protein and energy level than rthar of increasing protein or chergy alone.
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Intraduction

Dictary requirements of protein and energy
for the growing pullcts according to  genctic
background, environment and production system
are variable in advanced countries. Some research
investigators (Cunningham and Mornsen, 1977;
McNaughton et al, 1977), concluded that
the body weight at 20 week age was not aflected
cither by dictary prolein or energy concentrations.
Jalaindeen and Ramkrishnan(1989) have shown
that the dietary protein (14, 16, 18 or 20%) and
metaholisable energy (2400, 2500, 2600 or 2700
kcalfkg) levels bad no effect on body weight gain
where the 14% protein and 2400 kealfkg diet were
sufficient to maintain the mature body weight.
On the other hand, scveral workers (Waldroup
and Harms, 1962: Auckland and Fulton, 1973
Goan et al, 1973, Quarles et al., 1981; Christ-
mas ¢t al, 1982, Douglas and Harms, 1982)
employed the protein levels with a range {rom
9 to 21.5% and observed that the increasing
dictary protcin levels increased the body weight
gain of the growing pullets. Duc to difference
in environment, production system and feed
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ingredients, we are not in a position to follow
those recommendations. Recomniendations regar-
ding the dietary concentrations of prolein andfor
eacrgy for pullets o Bangladesh with reference
to tngredients availability. environmental variability
in different seasons and rearing system still needed
to be investigated. The present study was, there-
fore, aimed at observing the cffects of 4 protein
X 4 energy levels on feed consumplion, live
weight gain, protein intake, energy ntake, feed
conversion cfficiency, protein conversion efficiency,
energy conversion efficiency and sexual maturity
of Starcross replacement pullets.

Materials and Methods

Birds

Two experiments were conducted with Star-
cross replacement pullets. In each experiment,
700 day-old chicks were brooded up lo 24-Cays
of age and were fed ad. libitum on a starter mash
containing 22%, crude protein (CP) and 2000 kcal
of metabolisable energy (ME)/kp. In each expe-
riment, at 25 days of ape. 640 chicks were ran-
domly allocated on either of 16 diets; compuicd
by the combination of 4 CP (13. 16, 19 or 22
) levels X 4 ME (2600, 2800, 3000 or 3200
kealfkg levels {table 1). There were two replica-
tions having 20 birds in each for all allocaicd
treatments.
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Ralions

Sixteen different dietary rations used (n (hese
experiments  were computed  (table () by the
combined coacentrations of 4 different protein
levels (13, 16, 19 or 229) and 4 different meta-
bolizable ¢cnergy levels (2600, 2800, 3000 or
3100 kcal/kg). The individual ingredients and
rations were analysed (AOAC. 1980) for proxi-
male componenis, The gross encrgy (GE) values
were also determind by using an Adiabatic Bombh
Calorimeter. The amino acid percentages werc
estimaled using (he values (Snyder et al., 1958:
Bolton and Blair, 1977) and the calcium and
phosphorus contents were estimated by using the
values (NRC. 1977; Bolton and Blair, 1977) of
individual ingredicnts,

Housing

The birds were housed in open-sided tin shed
building with a floor space of 3150 sq cm/bird.
The birds were cxposed only to natural day light
in their sand littered pens and no artificial ligh-
tong was provided. Fresh sundried sand was
added lime lo time to avoid litter dampness.
Room ‘Temperaturc (C) and relative humidity
(%) were recorded four times a day with a Wet
and Dry bulb hygrometer. The average temper-
ature and relative hunmidity were 26.97(+ 0.57)
© and 69.95(+ 1.41)%, and 2) 45(% 0.25)T and
72.52(4 0.64)%, for first and second experiment
respectively. The respective air speed (m/sec.) were
202.00(+ 0.70) and 137.33(4 0.50) respectively.
Two trough feeders (100.00 cm X 1525 cm X
[(8.00 cm) and one carthen drinker (2.5 litres)
were provided for the birds in each pen.

Feeding and walering
Feed intake (g/bird/d) and water intake

{ml/bird{d) wer¢ recorded replicationwise for ecach
trcatment. Feed conversion ratio and protetn and
energy conversion ratios were calculated as the
units of feed. protcin and energy were consumed
for each unit of live weight gain. The live weight
gain was calculated as the difference between the
initial and final weight.

Sexual maturity

Oun the basis of first egg laid, the age at
sexual malurity was noted down in days for each
pen (Poggenpoel, 1986).
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Statistical Analysis

Both the twe experiments were for 4 X 4
{protein X energy) factorial in a Completcly
Randomized Design. Analysis of variance parti-
tioned variances of all recorded parameters into
prolein, energy levels and their interactions [or
comparison. The paramelers were also regressed
on either protein or energy levels to have the
change in different paramcters against unit change
of protein or energy levels and then compared.

Results and Discussions

The effects of dietary protein andjor energy
levels on growth performance arc  presented n
tables 2 and 3. The regressions of growth perf-
ormance parameters an protem or energy levels
in the dicts are shown in table 4.

In both experiments, [eed intake decreased
but Jive weight pain and feed conversion efficiency
increased and sexual maturity hastened (p< 0.01)

in a linear fashion with the increase of  die-
tary protein andfor energy levels.
The simultaneons increase of protein  and

energy levels had a greater cffect on growth than
that of increasing protein or energy alone. The
protein and energy intake increased {p < 0.01)
linearly with the increase of dietary protemn and
energy levels respectively. The increcased protein
or energy intake with increase of their dietary
levels i1s supported by Leeson and Summers ()
989). In both expcriments, the proicin conversion
elficiency decreased (p < 0.01) linearly with the
increase of dietary protein levels. In Experiment
1. energy conversion efficiency improved up to
3000 kcal MEfkg teed and then declined at 31
00. But in experiment 2, energy conversion effi-
ciency was almost similar with 2600, 2800 and
3100 kcal ME levels but decreased with 3000 keal
ME. The effects of protein or energy on live
weight gain and feed intake obtained is supporied
by Sengar (1987). Increase of dietary crude pro-
in or metabolisable energy had a beneficial effeci
on crude protein or metabolisable energy utilis-
ation and viceversa.

In both cxperiments, the increased live weight
gain and hastened sexual wmaturity at  higher
protein levels are in agreement with Auckland
and lulton (1973), Goan et al, (1973), Gous
et al, (1973), Stockland and Blavlock (1974),
Christmas et al., (1974), Balnave (1974, 1976) and
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TABLE 2. UIVE WEIGHT GAIN, FEED (NTAKE, FEED CONVERSION RATIO, PROTEIN INTAKE, ENERGY INTAKE,
PROTEIN CONVERS!ON RATIO, ENERGY CONVERSION RATIO AND AGE AT SEXUAL MATURITY OF
THE BIRDS FED ON EITHER OF 4 LEVFLS OF PROTEIN (CP) AND/OR 4 LEVELS OF ENERGY
(ME) BETWEEN 25 AND 154 DAYS OF AGE{EXPERIENT 1)

Percent crude

keal Metabolizable Energy

SED and significance

Parameters protein (CP) (ME)/kg diet Mean _ level
o n_diet 2600 2800 3000 3100 CP ME CPXME
Feed intake 13 8250 8038 79.01 7720 7977 0541 0541 1.083
(gfbird/d) {6 7587 7404 7383 72481 7401 o * ok
19 7140 7048 (927 6l66 (820
22 70.54 6800 66.67 59.68 6622
Mcau 7507 7322 2.2 &7.78 7205
Live weight gain 13 923  10.06 g4 787 gR9  0.164 0.164 0.329
(g/tird/d) 6 598 1052 1084 1142 10.49 ** E# >
19 1068 1093 1099 1167 11.06
22 116 1142 1279 1321 12,12
Mean 16,26 1673 1075 11.04 1069
Feed canversion 13 8.95 7.99 9.39 979 9.03 0.142 0.147 0.294
ratio {feed i6 7.61 7.03 6.48 6.35 6.86 = i e
intakeflive 19 6.68 6.45 6.29 5.28 617
weight pain) 22 6.31 5.95 5.21 451 5.49
Mean 7.38 6.85 6.84 6.48 6.88
Protein inlake 13 1072 1044 1027  J0.03 1036 0093 0093  0.187
(gfbied/d) i6 1213 1184 1176 11.6! 1183 = b o
19 1356 1339 13146 11.71 1245
22 1551 1496 1466 13.12  14.56
Mean 1298 1265 1246 11.61 1242
Energy intake 13 21452 225.06 237.04 239,33 22898 1.575 1.575 3.151
{kcal ME/bird/d) i6 197.26 207.33 220.61 22510 212,57 *E LA *F
19 185.66 19735 207.82 191.17 195.50
22 183.40 19040 20001 ]&5.01 189.70
Mean 19521 205.03 26637 21015 206.68
Protein conversion 13 1.16 1.03 1.22 1.27 1.17 0.007 0007 0.047
ratio {protein 16 1.22 {12 1.03 1.0! 1.69 g hie b
intakeflive 19 1.26 1.22 1.19 1.00 1.16
weight gain) 22 1.39 1.30 1.14 0.99 1.20
Mcan 1.25 .16 {.14 .06 1.15
Energy conversion 13 2327 2238 28.17 3037 2604 0405 04065 1811
ratio (kcal ME 16 1979 1870 1946 1970 19.66 5 e A
intake/flive 19 17.37 18.08 18 89 16.37 17.67
weight gain) 22 1642 1667 1563 1400 1568
Mean (9.2} 1920 2053 2011 19.76
Sexual maturity 13 [86.00 185.50 17500 166.00 17812 1.665 1665 3.330
{days) [6 18200 168,50 161.00 16G.50 168.00 ¥ "I NS
19 181.00  170.50 158.00 152.00 165.37
22 171.50  158.00 154.50 151.50 158.87
Mean 180.12 17062 162.12 157.50 167.59
" All SEDs are against 16 df:  ** (p < 0.01); NS (p > 0.05).
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TABLE 3. LIVE WEIGHT GAIN, FEED INTAKE, FEED CONVERSION RATIO, PROTEIN INTAKE, ENERGY INTAKE,
PROTEIN CONVERSION RATIO, ENERGY CONVERSION RATIC AND ACE AT SEXLAL MATURITY OF
THE BIRDS FED ON EITHER OF 4 LEVELS OF PROTEIN (CP) AND/CR 4 LEVELS OF ENERGY
(ME) BETWEEN 25 AND 154 DAYS OF AGE(EXPERIMENT 2)

Percent crude kcal Metaholizable Energy SED and significance
Parameters protein (CP) (ME)/kg «liet Mean level
- in diet 2600 2800 3000 3100 CP ME CPXME
Feed intake 13 75.61 7459 72,19 6856 7273 035 0356 0712
(e/bird;d) 16 71.99  70.58 6B.61 6837 69.88 ¥ il A
19 71.37 6861  67.47 6642 6845
27 67.72  67.01 66.19 6575  66.66
Mean 71.67 70,19  68.60 6727 6943
Live weight gam 13 7.59 909 9.29 9.34 885 0.076 0076 D153
(g/bird{d) 16 7.7% 926 9.39 9.78 3.04 *x ox —
19 8.71 943 9.53 9.99 3.41
22 9.17 952 984  10.31 9.71
Mcan 8.33 932 3.50 9.85 2.25
I'eed conversion 13 9.83 8.40 .77 7.36 834 0090 0090 0182
ratia {feed le 9.27 7.61 7.30 6.98 7.79 = i &
intakelive [9 .18 7.26 7.07 6.64 7.28
weight gain) 22 7.37 7.03 6.72 6.37 6.87
Mean 8.66 7.57 7.21 6.83 7.57
Protcin intake 13 9.82 9.69 9.38 8.54 945 0056 0.056 0.113
(gfbird/d) 16 [1.51 1029 1097 1093 1117 Lig - =
19 1356 13.03 1281 1261  13.00
22 1489 1474 1456 1446 14.66
Mean 12.44 12.18 11.93 1173 12.07
Energy intake 13 196.59 20886 21659 2[325 20882 0940 0960 197}
(kcal ME/bird{d) 16 187,19 197.64 20584 21195 20065 i e -
19 187.58 192.12 20231 205.90 19697
22 176.07 187.63 19859 203.83 191.53
Mcan 186,85 196.56 205.83 20873 19949
Yrolein conversion 13 1.27 1.06 101 0.95 1.07  0.014 04014 0.029
ratio (protein 16 1.48 1.2] 116 111 124  ** *x ¥
intakeflive 19 1.55 1.38 1.34 1.26 1.38
weight pain) 22 1.62 1.54 1.47 1.40 1.50
Mean 1.48 1.29 1.24 1.18 1.29
Energy conversion 13 2556 2297 2331 2883 2516 0245 0245 £.491
ratio (kcal ME 16 2402 2132 2191 2165 2225 e b *
intake/live 19 2129 2035 21.21 2060 2086
weight gain) 22 19.18 1969 2017 1975  19.69
Mean 2253 2108 2065 2270 21.99
Sexual matunty 13 174.00 162.50 147.00 146.00 15737 1.667 1.667 3.335
(days) 16 159.00 159.50 146.00 14550 152.50 bl b *
19 160.50 15550 143.00 14250 150.37
22 145,50 14500 14200 136.50 14228
Mean 15975 15562 14450 14262 151.62

All SEDs are against 16 dIt * (p < 0.05).  ** (p < 0.01):
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Kim and McGinnis (1976). In Eboth experiments,
the decrcase of feed intake (p < C.OL) with ihe
increase of dietary protein andfor energy levels
is in agreement with Cunningham and Morrison
(1977) and Singh et al., (1980).

It is evident trom the regressions of graowih
performances (table 4), that ncreased protein
levels decreased {p < 0.01) feed intake mere at
higher temperature (26 97 4+ 0.57°C) in experiment
1 than that at lower temperature {(21.45 + 0.22
©) in experiment 2. However, ingested feed was
more cfficiently utilised for live weight gain in
experiment 1 thao in experiment 2. The detrim-
ental effect of increased dietary protein an fleed
utilisaticn at elevated tempcraturcs ts supported
hy Dale (19%5) The findings revealed that at
optimum temperature, the hirds may perform
better on diets with incrcased pretein and energy
levels than that an diets with mcreased protein
or energy alone. Bul at higher temperature the
feed intake may be deereased linearly at a greater
rate if the dictary protein level is increased.

The greater growth pramotion with simnlla
neous increase of protein and energy than incre-
asing protein or enerey in (he diets alone ohta-
ined in the present study with
Charles (1986).

IS consistent
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