CHAPTER: 3

Effect of transient hypothyroidism on egg lay and egg composition

of hens maintained under a step-up photoperiod.

Observations of stimulated egg production by exposure of hens
to artificial lighting have helped recognize photoperiod as an
important environmental variable for pouliry productivity
(Callenbach et al, 1943; Morris, 1968; Dunn and Sharp, 1992;
Shanawany et al., 1993a; Tucher and charles, 1993). It was also
shown that changes in the length of photoperiod during the
rearing period have more consequential influence on the age at
sexual maturity, egg weight and egg production (Elan and
Soller, 1991). The influence of light on reproductive potential of
the domestic hen was deciphered to be an effect of change in
day length and not related to absolute day length. The
observation that hens mature sexually under widely different
lighting regimes helped establish the relative unimportance of
absolute day length (Lewis et al., 1994). Both sensitivity to change
in photoperiod as well as the age of optimal sensitivity was found
to be not uniform as photoperiod of- duration 8 to 16 hours
proved to be more effective, and further, changes made at

younger ages much earlier than the age of sexual maturity was
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more meaningful (Morris, 1963; Lewis et al., 1992). Possibility of
genetic differences also influencing photoperiodic responses
was suspected (Shanawany et al, 1993b). In this context, a
previous study from this laboratory had recorded significantly
earlier induction of egg lay by a step-up photoperiod from 6
hours to 12 hours given at the end of 90 days to the Rhode Island
Red pullets (Dandekar, 1998). This advancement in initiation of
egg lay was more significant in terms of days than the one noted
by Lewis et al. (1996q} in ISA Brown and Shawer 288 breeds by a
step up photoperiod from 8 to 13 hours given at the end of 84
days. A step up photoperiod during the rearing period of RIR
pullets has therefore a favourable influence on reproductive

potential and egg productivity.

Apart from the classical gonadotropins, the regulatory hormones
of reproductive functions, even the modulatory influence of non
classical hormones of adreno-cortical and thyroid origin are also
increasingly redlized in mammails. (Kalland et al., 1978; Panka
bostri et al., 1982; Palmero et al,1989; Francevilla et al., 1991;
Joyce et al., 1993; 1992;1993; Dekrester ef al., 1995 ).

Differential interrelationship between adrenal and gonad has
also been inferred in aves (Thapliyal and Pandha, 1967a, b;
Jallageas and Assenmacher, 1973; 1974; Oshi and Konishi, 1978;

Patel et al., 1986; Ramachandran et al., 1987; Dandekar, 1998).
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Since the above studies were mostly conducted with adult birds,
studies on immature birds were lacking and to that end a
previous study made an attempt to evaluate the effects of hyper
or hypo corticalism in growing pullets up to 90 days of age on
various aspects of egg laying performance. Their studies
suggested subtle favourable influences of both hyper and
hypocorticalism on the overall egg laying performance of RIR
birds (Dandekar, 1998}. In the course of the present study, both a
step-up photoperiod given at 90 days as well as timed induction
of hypothyroidism between day 1 and 90 have shown
favourable influences on attainment of sexual maturity and
initiation of egg lay { chapters 1 and 2). In the present study, the
combined effect of timed transient hypothyroidism and step-up
photoperiod given at 90 days has been tested for attainment of

sexual maturity, initiation of egg lay and egg composition.

Results:

Age at first egg and total number of eggs laid in the first month:

Whereas the control hens subjected to a step up photoperiod of
90 days laid the first egg at an average age of 116 days, the
experimental groups of hens rendered hyperthyroidic prior o
step up photoperiod laid the first egg at 144, 126,123 and 111
days respectively. This has resulted in a delay 28, 10, and 7 days

respectively for hypothyroidic groups 1-3 and an enhancement
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by 5 days in group IV hypothyroid hens. The hens of group [ and i
laid significantly lower number of 14 and 7 eggs respectively
during the first month as against 24 eggs by control hens and 33
and 30 respectively by the hens of group Il and V. (Table: 3.1,
Fig: 3.1, 3.2}

Egg weight:

The weights of the first egg laid by hens of different groups were
23.0 gms (control}, 29.3 gms (group 1}, 22.1 gms (group I}, 28.1
ams {(group 1}, 23.7 gms (group V). There was an increase in eég
weight from first laid egg to the 30 day egg in all the groups, the

percentage increment was 33% (control), 26% (group 1), 67%

(group 11}, 17% (group lil) and 42% (group V). (See table: 3.2}.

Physical parameters of eggs:

Eggs in the first week of the month

Except for group |, whose first day egg weight was higher than
the control egg, the first day egg weight of all other groups was
not significantly different. The egg weight was not significantly
different in any other groups compared to controls. The shell
weight was greater in all the experimental groups with the
greatest in group Il and least in group V. Shell thickness was
lesser in all the groups compared to control with maximum
decrease in group | and almost identical in group Il and group

IV. Egg width was greater in all experimental groups except for
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group lil. Shell height was slightly higher in group | and group i
and lower in group Il and group IV. The yolk and albumen

weights were lower in all experimental groups. (Table: 3.3)

Eggs in the last week of the month:

Except for group Il which showed lower egg weight and volume,
all other groups showed no difference compared to conftrols.
Shell weight and thickness were similar in all experimental groups
as in the confrols. Shell width and height were same in all
experimental and control groups. Yolk and albumen weights
were significantly lesser in all experimental groups compared to

controls. (Table: 3.4)

Biochemical composition of eggs:

Metabolite content:

Whereas the first day eggs showed in general increased yolk
protein content and decreased albumen protein content in the
eggs of all the experimental groups compared to controls, the
30t day eggs showed decreased protein content in both yolk
and albumen. The total lipid content of first day egg was
significantly high in all the experimental groups relative to
controls. However the albumen lipid conient showed increased
lipid content in group | and Il birds and decreased in group i

and IV birds. The 30t day eggs of all groups showed decreased
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yolk lipid content and increased albumen lipid content. Both the
yolk and albumen cholesterol contents were lesser in the first day
eggs of all groups. However in the 30t day egg. both the yolk
and albumen content were higher in all experimental groups
compared o controls. (Table: 3.5, 3.6; Fig: 3.3 to 3.13)

Percentage water and dry content

The first day eggs of all experimental groups showed in general
decreased water content and increased dry content in both
yolk and albumen, but in the 30t day eggs, whereas the
percentage water content increased and percentage dry
content decreased in the yolk, there was a reverse change of
decreased water content and increased dry content in the
albumen. (Table: 3.6; Fig: 3.14, 3.15)

Water and lipid indices and calorific value:

Whereas the yolk lipid index of the first day egg of all
experimental groups was significantly higher compared fo
control, the same in the 30t day eggs was lower in the first
group, higher in fourth group and similar in second and third
groups compared o control. Relative to controls, the albumen
lipid index was lesser in group I, higher in group il and similar in
groups | and IV of first day eggs. However, the albumen lipid
index of all groups was significantly lower with reference to the
30t day egg. Though there was no significant difference in the

yolk water index of both first day and 30t day eggs relative o
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controls, the albumen- water index tended to be lower in the first
day eggs and higher in the 30t day eggs.

The whole egg calorific value of first day eggs of all experimental
groups was significantly higher, while that of 30t day eggs was
significantly lower except for Il and IV groups compared to the

values of the control eggs. (Table: 3.8, 3.5, 3.6; Fig: 3.8)
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Table 3.2: Average egg weight (gm) under the effect of
Hypothyroidism (HPOT) and step-up photoperiod
Days Experiment Groups
after Conrol
I3 313 - r
initiation on’ro Group-l | Group-ll | Group-lll | Group-IV
of lay (SuP)
1 23.04 29.33a 22.12 27.18 23.72
+1.142 +0.981 +0.161 +2.22 +1.075
5 24.83 33.15b 29.74 27 44 25.45
+1.620 +0.395 +1.118 +0.125 +1.61
10 28.43 33.705 30.57 2812 26 69
+1.96 +0.310 +1.11 +1.539 +0.46
15 30.16 34.09 3273 29.64 29.59
+0.138 +0.83 +1.26 +2.05 +0.690
20 33.51 34.26 33.48 30.39 32.42
+0.138 +1.110 +1.103 +1.37 +0.47
25 33.89 34.88 3491 31.65 33.53
+1.16 +0.36 +1.81 +1.65 +1.53
30 34.83 37.1 36.88 32.96 33.63
+1.28 +0.58 +0.93 +1.80 +1.02
Over all 29.81 33.78 31.49 29.62 29.29
Egg wi +1.75 +0.88 +1.81 +0.82 +1.53

Group-: 15-45 day HPOT, Group-Ii: 30-60 day HPOT; Group-lll: 45-75 day
HPOT; Group-IV: 60- 90 days HPOT

Values expressed as Mean + S.E, n=6;

a: p <0.05, b: p <0.02, ¢: p< 0.001
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Table3.3: Physical

Parameters of

Egg under

the effect of

hypothyroidism (HPOT) and step-up photoperiod in
combination during first week of initiation of lay

Experiment Groups

Parameters Control Group-
(SuP) Group-l | Group-ll | Group-lil v
i 2241 28.006 23.46 22778 24,825
Weight (gm) | 135/, +0.667 +0.905 +1.951 +1.795
19.53 22,633 19.58 16.41 14.50
Volume (CC) | 753 | 40835 | +1317 | 2601 | +1.530
Shell Weight 192 2.456 2994 2387 2115
(gm) +0.404 | +0.199 | +0.256 | +0.040 | 0013
Thgl‘:‘iss 0.035 0.026 0.029 0.032 0.031
+0.002 | +0.0005 | #0.003 | +0.0025 | +0.0028
(cm)
. 3.18 3.404 3.592 3247 3,533
Width (cm) +0.117 +0.136 +0.036 +0.076 +0.188
. 421 4.403 4.462 4011 4.069
Height (cm) | 5739 +0.069 +0.103 | 0,171 +0.088
Yolk Weight 59 6.478 5.20 5.046 5538
(gm) +0.877 | +0.520 | #0964 | #0136 | +0.248
Albumen 142 1894 15.32 14.7 16.877
Weight (gm) | #2800 | +1.15] +0.254 | +0.577 +1.96
Yolk: 0.41 0.34 0.33 0.34 0.32

Albumen ratio

Group-l: 15-45 day HPOT, Group-il: 30-60 day HPOT;

HPOT; Group-1V: 60- 90 days HPOT

Values expressed as Mean * S.E, n=6;

a: p<0.05 b:p<0.02 c: p<0.001

Group-lil: 45-75 day
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Table3.4:

Physical

Parameters of Egg under

the effect of

Hypothyroidism and step-up photoperiod in combination

during the last week of first month of lay.

/ Experiment Groups
Parameters
Control Group-
(SuP) Group-l | Group-ll | Group-iil v
33.65 3238 37.4 26.95 31.95
Weight(@m) | 5104 | #1510 | #3218 | #2423 | +1.460
29.61 299 35.77 23.5 29.07
Volume (CC) | 7248 | 40081 +1.153 | 2466 | +0.809
Shell Weight 294 2.608 3.397 2.547 2,992
(gm) +1.050 | +0.035 | #0.118 | #0.110 | #0.230
Shell Thickness | 0.028 0.024 0.030 0.029 0.027
(cm) +0.001 +0002 | #0.0003 | 0.001 +0.00]1
. 3.76 3.557 3.688 3.391 3.561
Width (cm) +0.450 | #0.057 | #0045 | #0092 | +0.024
. 5.42 4757 4.805 4.461 4.654
Height (cm) 40386 | #0073 | 0037 | #0120 | +0.131
Yolk Weight 8.89 10.28 971 8.82 591
(gm) +0.461 +0.481 +0.180 | #0310 | +0.461
Albumen 20.26 19.02 23.466 15,54 2298
Weight (gm) | #2024 | 20912 | $0.808 +1 45 +3.024
Yolk: Abumen |, . 0.54 0.405 0.56 0.257
ratio

Group-: 15-45 day HPOT, Group-ll: 30-60 day HPOT; Group-ill: 45-75 day
HPOT; Group-1V: 60- 90 days HPOT

Values expressed as Mean + S.E, n=6;

a: p<0.05, b: p<0.02, ¢: p<0.001

82




£8

L00°05d:0'Z2005d:q'S0'0S d:p9=U ‘TS F UDSW SO passaidxs sanjoA

1OdH sABP 06 -09 ‘Al-dN0ID
{1OdH ALP /-6 :III-AN0ID 1O dH APP 09-0€ :[I-dN0ID ‘LOdH APP Gp-G1 .[-dNOID

LO00'0+ | GE0°0+ 000+ FASHES 69°0+ 8C'C+
01000 29250 800 oG8Y'ST | aCLl'ET 6£°0C
€000°0+ | 8500+ G000+ Sl'L+ Le L+ LLLF

11000 59250 2£60'0 | 241976V | -BV8OE | LSBEC
€000°0+ 620+ 1000+ G¥' o+ 9 L+ e€C' 1+

68°06 . . ) ) . . II-dnoio
091000 o8040 1200 9C1TC acll've £6°0C

ZO00'0F | 050°0F | ¥€00°0% | 8l'vF | €9Z7F | sceF
69°181 . . . . . . I-dnoio
5800°0 | o080 | 6ZTYO0 | o086y | <9S¥'9T | €£7TT

6000°0F | 65C0+ | SO000+ | ¥B6'L+ | 6LCTH I8t e+ (dns)
700’0 | 6£80°L JASORY; LEVBL | 966Gl | GL961 [ojuod

£8°101 Al-dnoio

£C°041 li-dnois

8869

(ssuoipo) uswingly | oA juswngly | MICA | uswnqly | oA sdnois

SNIDA juswpadxy
JHuoIRD | |oI9ysdjoyd |pjo} pidi| pjo} utajoud jpjo}

*AD] JO UOYDIIU] JO HOOM jsilj 3y} Buunp uoypuiquiod u) pouadojoyd dn-dajs
pup wsipIoJAYjodAH jo joaye ay} Japun uswngip 10 MjoA Bwggl/Bbw uoyisodwod 663 :g-gajqp]



¥8

100°05d 12 20°0S d 10 ‘60'0 S d i (9=U ‘TS F UDSW SO Passaldxa San|oA

1OdH SADP 06 -09 :Al-dNOID
1OdH APP /-6 :II-dNOID (LOdH AP 09-0€ :II-dN0ID ‘LOdH ARP Gp-GL :[-dNOID

GO000'0F | 8LV OF G000+ E9LYF [A4ANES L9T1F

oe 141 -dnol

g 210000 8G5C6C o800 LeETY gle9l XA R A 2
2000 0F 99V '0F G/00°0% | 9l0CeF L9V EF C6G°0F

90'8¢1 . : ) } . : li-dnoio
21000 I ATA 1Z90°0 €60t v/9°CC 09e°02
£000°0¥F 0Ce 0¥ SL00°0F YA RS 990 LF CTLIEF

G6'191 jI-~dnois

980000 L¥82°C €¥00 600°0E 89861 9060C
90000+ |98v1'0F| 8000+ v OF GC90+ | L20CH
ge Ll oo. ' .+ €0 . + No.o+ . T 1-dnois
¢1000 [AR:H] L6¥0°0 965°0C £00°81 LSY61

L0000+ | 9¢C2°0F | €000°0F | 9e8¢+ O¥9e+ [44x 4 (dns)

8551
U1 90000 | sell | erioo |zsooe| ezeve |z9sez| 1omuod
($3101P3) | yswingy | WoA |uswingly | SIOA |uSWINGIY | MOA | sdnous
3NIOA juswipadxy
syuo[pD | |014s3I0Y2 |pjoL Pidyl [ojo0L ujsjoid jpjoL

*AD] JO Yjuow Is1ij JO MB3M ispj ayj Buunp uoypuiquiod uj pouadojoyd dn-dajs
pub WsIPIoJAY0dAH JO joold By} Japun uswingp 10 YjoA Bwgol/Bw uoyisodwod 663 :9¢ajqp]




S8

100°05d:22005d:Q°'600s d:09=U TS F UDSWN SO PassaIdxs senioA
10dH SADP 06 09 :Al-dNOID
LOdH ABP §£-Sp :II-AN0ID (LOdH ADP 09-0€ :I-dN0IS ‘LOdH ADP Sp-G1 I-dnoio

\CL 0% VAL E€9°LF vLF LE0TF eF €8T+ vl L+ Al dnoio
Ge9'el 9€€°98 9005 A4 S§9°LL y9°C8 89°¥S YXEAI4

€05°0F LOS ¥ 9eT |+ €8¢ 1F or'es 8y'eF i A i1l dnoio
el £50°¢8 66 &¥ 00°0s '8l GZ9°18 140014 e56°'1Ls
68°0+ g+ 8'lF XA or'i+ L'c+ (A e+ Il dnois

evLgl 898'v8 viLsy L18T¥S 959°¢€l E€ye 98 L8'6Y 6C1°0S
£50°0+ 0S¥ ¢ LF [ANES 8y'eF 8y '€+ 8l'e+ 8E'T+ | dnoio
[AZA4 £SL°/8 £09°1S 68'8Y £9°81 lee 18 9€'LS e9'Cy
&¥5'0F yeLF LLY ¥ LIV TF €9 1F 14 K4S 68E°C+ | 89€°CF (dns)

G658l yor'18 | 0e€8y | 899°lS Syl 12051 8r'8y ¥0'cs [o4uU0D

JUSJUOD | JUSJUOD | JUSJUOD | JUSJUOD | JUDJUOD | JUDJUOD | JUDUOD *.”M*MNQ
Aipy, (19pmy | Aipy |(19pMmy | Aipy [ PpMy | Apy% ,W
uswnqiy MIOA uawngy IOA jusawiypal)

AD|

Ap] jo uoypiul jo }23M 450 uj Bupng JO UoyDLIUI JO MM jsiij ay} Buung

‘usuwngip pup joA s 668
jo wiboQ|/ juajuod AIp % pup Judjuod Jojpm % uo pouadojoyd dn-dajs pup LOdH JoO j09y3 :£'¢3jqpL



98

100050 :0220'05d:Q ‘600 d D 9=U TS F UDSW SO POssaIdxXd SaN|OA
LOdH sAop 06 -09 :Al-dnoiD

:10dH ABP G/-G¥ :II-dN0ID (LOdH APP 09-0€ :II-dN0IS ‘1OdH ALP Sy-GL :-dnoio

900'0 ¥8°0 Ze9 860 Z000 9%°0 89y z8'0 | Aldnoio
£000°0 99°0 06y 00'1 2000 €0'L vy go'L | lidnoio
000 O $9°0 09'S gL'l 1000 0 Ze'S 00'L il dnoio
¥000°0 L£9°0 6Ly 260 8000 060 YA 4 €20 | 1dnoio

i ) ) ) ) ) ) ) (dns)
/0000 1290 LSV 90" z000 8c0 16°G €491 (O1uOD
uswinqly | MIOA |usawngly | MOA |[uswnqly | MOA |uswngly | MOA
xapuj pidr Xapul J9|pM xapui pidn \ Xapul 13jp M juawpai]l
Aoj|

AD} J0 uoypYyIUL JO XM isbj ay} Buung

JO UoyDYIUI JO Ja3M sy ay Buung

xapui pidi} pub xapuj 19jpm uo pouddojoyd dn-dajs pub LOdH JO §2943 :8'¢ajqpl



Fig.3.1:Age at first egg under the effect of HPOT and Step-Up
photoperiod in different groups of RIR hens
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Fig.3.2: Number of eggs laid under the effect of HPOT and
Step-Up photoperiod by different groups of RIR hens
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Control: SuP, Gr-§: 15-45day HPOT, Gr-li. 30-60day HPOT, Gr-ill: 45-75day HPOT,
Gr-1V: 60-90day HPOT, a:ps$0.05 b: p£0.02, c: p<0.001 of é animals



Fig.3.3: Proptein (mg/100mg) yolk or albumen in HPOT
hen's eggs at Step up photoschedule on First week of

inifiation of lay.

Protein in mg.

EYolk
Albumen

Control Gr-l Gr-ll Gr-li
Treatment groups

Gr-IV

Fig.3.4: Total lipid(mg/100mg yolk) in HPOT hen's eggs at
Step-Up photoperiod on first week of iniliation of lay.
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Fig.3.5: Total lipid{mg/100mg) albumen in HPOT hen'’s eggs
at Step-Up photoperiod on first week of inifiation of lay.
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Fig.3.4: Total cholesterol{mg/100mg) yolk in HPOT hen's
eggs at Step-Up photoperiod on first week of inifiation of lay.
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Fig.3.7: Total cholesterol (mg/100mg) albumen in HPOT
hen's eggs atl Step-Up pholoperiod on first week of iniliafion

of lay.
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Fig.3.8: Calorific values of HPOT hen's at Step-Up
photoperiod.
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a: p £0.05, b: p£0.02, c: p £0.001 of 4 animais



Fig.3.9: Total protein{mg/100mg)yolk or albumen in HPOT
hen's eggs at Step-Up photoperiod on first week of inifiafion
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Fig.3.10: Total protein in yolk or albumen of HPOT eggs at
Step-Up photoperiod during last week of first month of lay.
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Fig.3.11: Tolal lipid in yolk of HPOT eggs at Step-Up
photoperiod on last week of first month of lay.
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Fig. 3.12: Total lipid Inalbumen of HPOT eggs at Step-Up
pholoperiod on last week of first month of iay.
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Total cholesterol of HPOT eggs at Step-Up

photoperiod on last week of first month of lay.
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% Water or Dry matter in HPOT freated hen’s eggs at

Step-Up photoperiod on last week of first month of lay.

Fig.3.15
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Discussion:

A previous study on timed fransient induction of hypothyroidism
for 30 day starting from 15, 30, 45 or 60 days has shown a gradual
advancement in inifiation of egg lay with a maximum
advancement of 39 days in 60 to 90 days hypothyroid hens and
a minimum of 13 days in the 15 fo 45 days hypothyroid hens.
Another study in which pullets have been subjected fo a step —
up photoperiod from 90 to 180 days of age had shown d
significant advancement by 42 days as in the present control
group. However, in the present study in which hypothyroidism has
been combined with a step - up photoperiod, has shown a
nullifying influence of hypothyroidism on the favourable influence
of step — up photoperiod. Apparently, previous hypothyroidic
history seems to have a dominant influence over the later step -
up photoperiodic influence. In this context, the only group which
has shown a favourable influence of a sequential combination of
hypothyroidism followed by step — up photoperiod is the one
réndered hypothyroidic between 60 and 90 days as these hens
shpwed an advancement in age at 1st egg by 5 days compared
to hypothyroidism alone and an advancement by 8 days
compared to step — up photoperiod alone. When considered
along with the total number of eggs laid in the 1st month, the 60
to 90 and 45 o 75 days HPOT + SuP groups seems to have the

best results as the number of eggs laid is more by 6 and ¢
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respectively compared to SUP alone hens and 9 and 11 eggs
more respectively compared to corresponding HPOT alone hens.
Inferably, hypothyroidism induced during 45 to 75 or 40 to 90
days first, prior to shifting fo a step — up photoperiod, is more
favourable in terms of age at 1st egg and total egg lay. Though
the influence of hypothyroidism has a dominant influence on
step — up photoperiod, it is also clear that a step — up
photoperiod improves the number of eggs laid in early age
hypothyroid group, where hypothyroidism alone had a
significant negative effect on the number of eggs laid{chapter
2). How a fransient hypothyroidic state first, prior to changing the
photoperiod to a step-up schedule transiates itself into a
favourable influence on initiation and total egg lay is a matter of
conjecture. It is likely that hypothyroidism prior to application of a
step-up photoperiod, has a permissible influence on pre-mature
activation of the hypothalomo-hypophyseal-gonadal axis. In
fact, a favorable influence of hypothyroidism in early attainment
of sexual maturity and higher egg vield was shown by Singh and
Parshad (1978) in white leghorm chicks. Since it is reported that
PTU treated hypothyroid pullets respond by hyper secretion of
thyroid hormones in the post PTU treatment periods, as it is also
likely that increased thyroid hormone levels at the critical period
of step-up photoperiod. Induction of maturation of the

hypothalamo-hypophyseal axis potentiates the response.
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Whatever be the mechanism, the present study clearly shows
critically timed hypothyroidism prior fo a step - up photo
stimulation has an additive favourable influence on age at first
egg as well as total egg lay in the initial phase of oviposition. The
average egg weight for the first month of lay shows no significant
difference between various hypothyroid groups subjected to a
Step - up Photoperiod compared to SuP alone group. However,
there is a tendency for earlier hypothyroid groups (group | and
group |l to have heavier eggs. But in comparison to the
corresponding HPOT alone hens studied previously, the HPOT +
SUP eggs are lighter (Chapter 2). There are a few studies
available on hypothyroidism induced effects on age at first egg.
egg weight and the number of eggs laid in white leghorn pullets
(Singh and Parshad, 1978; Peebles et al., 1994; 1997} and these
have been reviewed in relation to timed hypothyroidism in the
Rhode island Red breed of pullets (Chapter 2). Since, there are
no study on the effect of a combination of hypothyroidism and
step - up photoschedule, much less in a sequential schedule, it is
difficult to discuss the present observations more objectively.

The 9-13 and 6-11 HPOT + SuP groups showed significantly lower
egg volume during the initial lay, while in the last week of lay, the
egg volume was lower only in the 6-11 HPOT + SuP group. The
eggs of almost all groups of hens have shown a near 50%

increment in egg volume except for the 2 - 6 and 6 — 11 weeks
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HPOT + SuP groups. Apparently a sequential combination of
HPOT + SuP adequately compensates for the decrease in egg
weight and volume caused due to early initiation of lay due to
HPOT alone (Chapter 2}. The shell weight of 1st day egg is higher
in all hypothyroid groups (highest in 4 — 9 week and lowest in 9 -
30 week HPOT + SuP) and shell weight of 30t day egg is similar to
confrols in 2 — 6 and 9 — 13 weeks of HPOT + SuP hens and
significantly higher in 4 — 9 weeks HPOT + SuP and significantly
lower in 6 — 11 weeks HPOT + SuP groups. Decreased shell
thickness was seen in hypothyroid egg (Chapter 2} and similar
observation was made b'y Singh and Parshad (1978) in white
leghorn hens. An effect of altered thyroid activity on egg shell
formation has been suggested earlier (Wenitworth and Ringer,
1986). In this connection, Asmundson and Pinsky (1935) had
observed increased shell weight in birds fed with desiccated
thyroid during lay and further, Peebles et al [1992) have
recorded decreased shell weight per unit area in white leghorn
chicks fed 0.1 % dietary thiouracil. Though Peebles et al. (1994)
could not record any change in egg qudlity in their white
leghorn chicks rendered hypothyroidic from 0-6 or 6-16 weeks of
rearing, in RIR chicks decreased shell thickness due to
hypothyroidism has been recorded (chapter -2). However
hypothyroidism coupled with Step - up photoperiod seems to

nullify the effect of hypothyroidism on shell thickness. Interestingly
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the difference observed in shell weight in the present study is
essentially due to an increase in shell width in the 1st day eggs
and due to decreased shell height in the 30 day eggs of HPOT +
SuP hens.

In terms of yolk and albumen contents, the 1st day eggs of HPOT
+ SuP birds do not show any significant difference compared to
SuP controls, though there is a fendency for slight increase in
albumen content in the 2-6 and 6-11 weeks HPOT + SuP birds.
Neither is there any significant difference in the contents of 30
day eggs except for a decrease yolk content in the 9-13 week
HPOT + SUP and decreased albumen content in the 6-11 week
HPOT + SuP eggs. The above observed decrease in yolk and
albumen contents is essentially due to unchanged content in the
9-13 and 6-11 HPOT + SuP eggs respectively relative to 1st day
eggs. In all other cases there is a comparable proportionate
increase in yolk and albumen contents from 1st day to 30t day
egg.

Even in terms of percentage of water and solid contents in yolk
and albumen of 1st day eggs or 30 day eggs, there is no great
difference beilween the various groups. The only noticeable
effect is decreased water content with increased dry content in
the yolk of 1st day egg of 2 - 6 and 9 — 13 week HPOT + SuP eggs
and a generdlized tendency for increased water content with

decreased dry content in the albumin of 30" day eggs of all
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HPOT + SuP bird. In a previous study, hypothyroidism alone given
at different periods between 2 and 13 weeks of rearing age was
seen to have some effects on percentage dry content of the
late hypothyroid groups (Chapter 2). The conservative and
critical importance of water content for avian embryonic
development and the relatively lesser content of water in the
yolk due to increased lipid load have been well recognized
(Roca et al., 1984). Accordingly, hypothyroidism between 9 — 13
weeks was suggested to favour developmental activities due to
the increased solid content in both yolk and albumen (Chapter
2). The presently observed changes indicate that SuP given
subsequent to HPOT nullifies the above changes in the water and
solid content of yolk and albumen caused due to hypothyroidism
alone.

There are some interesting alterations with reference the
metabolite contents of yolk and albumen from the 1st day fo 30t
day eggs when compared with control SUP and experimental
HPOT + SuP eggs. Whereas the protein content of yolk and
albumen and the lipid content of yolk tended to show increase
from the 1st day to 30t day eggs in the SuP birds, there is
significantly increased yolk and albumen protein contents and
yolk lipid content of thelst day egg of HPOT + SuP hen, which
remains either constant or if at all a slight decrease by the 30h

day. Similarly, the albumen lipid content and the albumen
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cholesterol content of the HPOT + SuP eggs are higher right from
the 1t day comparable to the 30t day confents of SUP eggs
only. The yolk cholesterol content shows gradual increase from 1st
day to 30" day of HPOT + SuP birds which results in a higher
content in the 30t day.

A temporal increase in yolk lipid content from 1st to 60t day of
lay has also been reported in the Ostrich (Superchi et al., 2002).
Lipids usually constitute about 30 % or yolk and they are the
primary nutrient source to the developing embryo (Speak et al.,
1998). Lipids also provide a range of essential components for
tissue development and functionality (Noble et al., 1996a) and
also Supply over 90 % of energetic needs. The B - oxidation of
fatty acids is the predominant pathway of energy provision in this
system (Freeman and Vince, 1974) and approximately 50 % of
the initial fatty acid content of the yolk is recovered in the fissue
lipids of the chick (Nobel and Coechi, 1990; Lin et al, 1991)
while, the remaining part is used for energy production.
Interestingly, Hall and McKay (1993) had inferred the occurrence
of higher yolk cholesterol content in the early eggs of Hisex —
Brown breed of hens commencing lay at an earlier age o be
due to a high cholesterol laden plasma lipo-protein in the
immature birds as against low cholesterol laden plasma lipo-
protein in the mature ovary. However, in the present study

though the 1+ laid eggs had higher yolk and lipid confent and

93



higher water and lipid indices, by the 30" day egg. these
parameters had decreased below the SuP (confrol) levels.
Similarly, the cholesterol content which was lower in the 1st day
eggs increase to higher level in the 30t day eggs. These changes
suggest an altered lipid metabolism in the oviduct as well as
altered lipo-protein metabolism due to HPOT and SuP. In terms of
nufritional value, the eggs of HPOT + SuP birds have a higher
calorific value especially in the 15t laid eggs. However, this gets
reversed to lower calorific value by the 30t day. Apparently, the
experimental paradigm of HPOT + SuP may be useful in
generating a low calorie eggs, and which suggests an alteration
in overall physiology of hens.

Overall, the present study has shown dominating influence of
HPOT over Step — up photoperiod, and a combination of HPOT +
SUP could affect the biochemical composition of eggs and lead
to the yield of low calorie eggs. However, the present study has
not tried to evaluate the biochemical composition and nutritive

values of eggs laid during the later stage of oviposition.

Summary:

In the present study the combined effect of timed
fransient hypothyroidism and step-up photoperiod given at 90
days has been tested for attainment of sexual maturity, initiation
of egg lay and egg composition. Pullets fed with MMI at different

age groups where subjected to a step-up photic schedule. The
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results obtained were, early initiation of lay shown by group IV
hypothyroid hens with higher umber of egg lay compared to
contfrol hens. The fotal lipid content of first day egg was
significantly high in all the experimental groups relative fo
controls. Overall, the present study has shown dominating
influence of HPOT over Step - up photoperiod, and that a
combination of HPOT + SuP could affect the biochemical

composition of eggs and lead 1o the yield of low calorie eggs.
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