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Introduction: Early post-hatch feed and water deprivation, as happens practically, may negatively influence
the growth performance and health of broiler chickens due to severe dehydration, suppressed mitotic activity of
satellite cells, poorer gut health, and development as well as retarded yolk sac (YS) absorption. Decelerated YS
absorption may be associated with a higher incidence of YS infection and lower transfer of maternal antibodies
from the YS to the chick body. Royal Chick is a nutritious gel providing adequate quantities of water and
essential nutrients for newly-hatched chicks. The product also contains probiotic organisms, prebiotic, yeast
nucleotides, and natural anti-stress substances. Royal Chick is an innovative nutrient-enriched powder product
that forms a jelly mass when mixed with water. As claimed by the manufacturer, the product prevents initial
weight loss, alleviates oxidative stress, improves skeletal muscle growth, and stimulates the development of the
digestive and immune systems of the newly hatched chicks. This study aimed to evaluate the effect of early
feeding with Royal Chick on productive performance, carcass traits, immune system function, and jejunum
morphometry of broiler chickens.

Materials and Methods: A total of 420 d-old straight-run Ross 308 broiler chicks were used in a completely
randomized design with 5 treatment groups and 6 replicates per each. A group of chicks were deprived of both
feed and water for the first 24 h post-hatch and served as control (CON). In the second group, each bird was
treated with HRCH gel in two separate 2 g dosages from which the first was given in the chick box and the
second was administered immediately after placement in combination with the first meal of the starter diet (T1).
In the third group, each bird was treated with a mixture of 2 g HRCH and 2 g starter feed in the chick box (T2).
In the fourth group, each bird was treated with a single 2 g dose of HRCH in the chick box (T3). In the fifth
group, each bird received a mixture of 2 g HRCH gel and 2 g starter feed immediately after placement (T4). All
chicks were held in chick box up to 24 h post-hatch and then were transferred to the associated floor pens and
reared for 42 days on standard starter (2 to 10 d of age), grower (11 to 24 d of age), and finisher (25 to 35 d of
age) diets. On days 10, 24, and 35 birds of each pen were weighed together. Offered feed and refused feed were
also weighed and mortality records were kept for each phase. Then weight gain (WG), feed intake (FI), and
mortality-corrected feed conversion ratio (FCR) were calculated. On days 2 and 25, blood samples were taken
from 2 birds per replicate to evaluate maternal immunity and humoral immune responses to vaccination against
Newcastle disease virus (NDV), infectious bronchitis virus (IBV), and avian influenza virus (Al). The birds from
which blood samples were taken on day 2 were killed at the same time to measure residual yolk sac weight. At
the end of the experiment, 2 female birds per pen were weighed and decapitated to investigate carcass traits and
to sample the mid jejunum for morphometric analysis.

Results and Discussion: Birds in T1 and T2 groups tended to have lighter residual yolk sac than their
control counterparts (P=0.076). During the starter phase, T2, T3, and T4 groups had significantly (P<0.05)
higher WG and FI compared to those in the control group with no improvement in FCR. During the grower
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phase, the T4 group consumed more feed than the control one (P<0.05). No treatment effect was detected on
performance traits at the finisher phase and throughout the experimental period (P>0.05). Birds in T2 and T3
groups produced the most pronounced antibody responses against IBV. The highest carcass yield was obtained
in birds treated with a combination of HRCH and starter feed in the chick box (T2). The same birds also tended
to have the highest breast yield (P=0.077).

Conclusion: Administration of hydrated Royal Chick gel in chick box (with or without a starter diet) or
immediately after placement (in combination with a starter diet) can bring beneficial effects on the health and
productivity of broiler chickens. Further investigations are necessary to identify possible interactions of different
EF regimens involving HNG with breeder age, deprivation duration, and pre-placement environmental
conditions on subsequent performance and health status in broiler chickens.
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g0 -l
. 0.27 0.20 0.20
L-lysine HCI
e |
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Calculated composition (%)
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PR
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Sodium
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1 Supplied per kg of diet: vitamin A as acetate, 8800 1U; Cholecalciferol, 2500 1U; vitamin E (as dl-o tocopherol) 11 IU, vitamin
Ks, 2.2 mg; Vitamin B2, 0.01 mg, thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35mg, folic acid 0.5 mg; Biotin, 0.15 mg;
pyridoxine 2.5 mg; pantothenate, 8 mg; choline chloride, 50 mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; selenium, 0.2
mg; iodide, 0.9 mg; Copper, 6 mg; Iron, 75 mg.
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Table 2- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on productive performance of broiler chicks in the starter period (2-11 d)

\ -
Lb)w )L:M 6U45
o yie Treatments* Jlezs o L
Variables aals Y logs Y jlas ¥ log ¥ o P-value LgE&M
Control T1 T2 Ts Ts
03548 gans 359 (%0)
Relative yolk sac 3.85~ 2.758 2.588 3.2878 3.0278 0.076 0.333
weight (%)
(o2/p5) 3% 5 09 218.3 223,96 234,72 234,92 232,30 0.001 2272
Live body weight (g/b)
Shgs Spas
(aolekslps9) 21.16° 22.06° 23.112 22 57 22.81% 0.001 0.292
Feed intake (g/b/d)
% s ol
(9s/02i 0/ p 5) 18.15 18.58" 19.612 19.50° 19.372 0.000 0.220
Body weight gain
(g/b/d)
whe i s 1.165¢ 1.1872 1.179% 1.186° 1.172b 0.006 0.004
Feed conversion ratio
ERTS Vyloss x 10l Vilsxaals Y loxuels  Flasx sl
T-Test ControlxT; ControlxT> ControlxTs ControlxTs
o yuiio
P-value
Variables
(o2521p.%) oo 055 s 0.061 0.005 0.000 0.000
Live body weight (g/b)
Shgd Spas
(9o /e 5) 0.004 0.000 0.034 0.000
Feed intake (g/b/d)
o Ojg oI
(39s/025 02 5) 0.097 0.007 0.000 0.000
Body weight gain
(g/b/d)
e e 0.004 0.047 0.002 -

Feed conversion ratio
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1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in
rearing house.

abc Means within a row with different superscripts differ significantly (P<0.05).
AB Means within a row with different superscripts tended to differ significantly (0.05<P<0.1).
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Table 3- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on productive performance of broiler chicks in the grower period (12-24 d)

\ o

sl oo sl
b it Treatments? Jein ! pdas e
Variables als Y logs Y las ¥ o o P-value ‘g‘;’ M

Control T1 T2 Ts Ta

(sl )_ o o5 OjglIve 943.3¢ 955.8b¢ 994.12 974.9% 978.4% 0.010 9.335
body weight (g/b)
s/ “fﬁ:/ p5) Shst Srae 73.5 73.3 74.7% 73.7° 75.82 0.045 0.628
Feed intake (g/b/d)
(aox2/5) o 09 23 52.3 52.3 54.0 53.3 53.2 0.236 0.595
Body weight gain (g/b/d)
He Jess o 1.404 1.402 1.418 1.398 1.411 0.850 0.014

Feed conversion ratio
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1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in

rearing house.
ab&e Means within a row with no common lowercase superscripts differ significantly (P<0.05).
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Table 4- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on productive performance of broiler chicks in the finisher period (25-35 d)

Lo

Ly Treatments® Jss| Sbe Hlne (sl
Variables Al Yoy Yl Yl ¥ lows P-value SEM

Control T1 T2 T3 Ta
(s332/p,5) o o35 09 19342 1977.1 1986.5 1994.1 19905 0.299 21521
Live body weight (g/b)
Usifosiglp,5) Sl Spae 149.7 150.4 151.6 153.8 153.2 0.486 1.875
Feed intake (g/b/d)
Usifoxinle ) o Gis G413 89.2 92.8 91.6 92.7 92.0 0.504 1.630
Body weight gain (g/b/d)
he i o 1678 1.670 1.663 1.638 1673 0.322 0.014

Feed conversion ratio
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1T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in
rearing house.
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Table 5- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on productive performance of broiler chicks in the overall (2-35 d)

"l les
PYVES Treatments? Jles! aw Sl Hle (sl
Variables Aals Yl Yl Y lows ¥l P-value SEM
Control T1 T2 T3 Ta
Ussfosinlp5) Shgs S e 82.501 82.101 83.739 83.531 84.119 0.368 0.801
Feed intake (g/b/d)
(afosinles) o 0ig o213 54.202 55.401 55.653 55.841 55.772 0.326 0.611
Body weight gain (g/b/d)
ehe bas cops
1.522 1.516 1.520 1.501 1.525 0.318 0.008

Feed conversion ratio
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1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in

rearing house.
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Table 6- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in rearing house on maternal
antibody titer against Newcastle disease virus (NDV), infectious bronchitis virus (IBV), and avian influenza virus (Al) in broiler chicks (2 d)

"lajlag
o Treatments® Jlozs] g sSlbe Jlas sllas
Variables Jals Vloss Yl Y yloss ¥ylows P-value SEM
Control T1 T2 T3 Ta
(HI *Log2) Juls'ss
5.833 6.500 6.500 6.167 6.000 0.316 0.267
NDV (HI; Log2)
(H1 :Log2) 151 6.000 6.500 6.333 6.500 6.833 0.475 0.318
Al (HI; Log2)
WW . 9168.167 9454.500 8957.167 9347.500 9748.333 0.333 271.546
Bronchitis
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1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in rearing house.
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Table 7- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on maternal antibody titer against Newcastle disease virus (NDV), infectious bronchitis virus (IBV), and avian
influenza virus (Al) and relative immunity organs weight in broiler chicks (25 d)

"o logs .
)l:.”' dU”
[PYVEN Treatments® Jls! s oL
Variables Sl Vs Y, lows ¥l o P-value g;M
Control T1 LE T3 Ts
(Log2¢Hl) Juslsgs
5.417 5.917 5.833 6.000 5.917 0.689 0.307
NDV (HI; Log2)
¢ 155Y gl
(Log2:Hl) 15¥5a 4,083 4,083 4.000 4.333 4.333 0.152 0.118
Al (HI; Log2)
E{;”w 1154.3858 1685.917A8 2240.500 1761.79578 1484.00078 0.090 273.298
(0) ety o 0.185 0.206 0.181 0.206 0.201 0.495 0.013
Bursa of fabricius (%)
%
(%) Jot 0.088 0.106 0.097 0.108 0.103 0.283 0.007
Spleen (%)
ujfdg‘oj V)l X Sl ¥l x sals ¥ low x sl ¥olow x dalis
T-Test ControlxT1 ControlxT2 ControlxT3 ControlxT4
b i P-value
variables
Candig 2
- 0.023 0.041 -
Bronchitis

o Fl > glie J5 ¥ s f e 5)l5 )0 (e J5 ¥ jlass f e )8 5 ol SThgs b olpen (i J5 1V jlos (800 Mo 5 Jex )55 (gdie J5 1) slas
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1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in

rearing house.

A&B Means within a row with no common uppercase superscripts tended to differ significantly from each other (0.05<P<0.1).
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Table 8- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on carcass characteristics of broiler chicks (35 d)

"lnlews .
)Lr“ slas
o yize Treatments? Jlozs o L
Variables als Vyloss Y loss ¥l ¥ o P-value gévM
Control Ty T2 T3 Ta
oy . 64.959P 54.212b 67.1632 64.879P 63.803° 0.011 0.692
Carcass weight
o 25.388 25.231 26.725 26.456 25.312 0.075 0.475
breast
A Jobo 0.537 0.551 0.553 0.548 0.544 0.907 0.0126
Breast length
e 028 . 0.475 0.467 0.477 0.477 0.471 0.893 0.0085
Breast width
Loy dbs
e e 1.556 1.451 1.528 1.325 1.388 0.197 0.077
Abdominal fat
& —o9ej) Vo x aalis Y log x anld ¥ ylow x Jali s x Aali
T-test ControlxT: ControlxT> ControlxTs ControlxT4
o yuio
Variables P-value
e 0.077 - - .
breast

e e slie J5 ¥ Jla e (55 )3 ke S5 et f e (555 )0 ikl S1yss b olpen (i J5 1V e (50 o 5 Je 555 (gdie J5 1) slag
1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in
rearing house.
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Table 9- The effect of receiving hydrated Royal Chick (HRCH) nutritious gel in chick box (with or without starter feed) and in
rearing house on the intestinal histomorphology of broiler chicks (35 d)

"o jlo ,
)L:“ dué>
o iz Treatments? Jlessl s L
Variables sl Ve Ylos o ¥ los Pvalue 22
Control Ty T2 Ts T4
: i 6]

(eae) 52 €5 1644.667 1708500  1779.000  1702.000  1478.167 0.175 88.364
Villus height (um)
(Resee) iz 02 191.667 213.833 201.667 193.667 211.167 0.692 13.340
villus width (um)
(g, %) 08 3o 219.818 247.167 232.167 243.167 283.500 0.734 14.847
Crypt depth (um)
(109,50) L ypg pliceY Cuolies
Thickness of lamina propria 43.000 39.500 39.667 45.667 39.527 0.115 1.994
(um)
(@22 50ske) 52 gl 0.995 1.129 1.119 1.056 0.983 0.704 0.09

Villi surface area (mm?)

S iaslin sl
‘1"’5“‘ /.”3‘ € 7.291 7.109 7.956 7.516 6.173 0.167 0.509
Villus height/crypt depth

e Fl > glie J5 ¥ o tes 55 ) gdie S5 et f e 5555 )3 el SThgs b olpen (gdie J5 Y slasi (e e g Jos 5 ) gdie J5 1) e
1 T1: HRCH in chick box and rearing house; T2: HRCH along with starter feed in chick box; T3: HRCH in chick box; T4: HRCH in
rearing house.
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