RESULTS A DISCU S SION

A~ HEAT TOLERANCE TRAITS
1. Body Temperature

a. Body Temperature in Does

The overall means of body temperature in Giza White,
Bauscat end Grey Flander rabbits were 38.87, 39.90 end
38,91°¢, respectively, in the morning and 39.04, 40,04
and 39.06°C, respectively, in the afternoon (Table 3).
Both Gige White and Grey Flander does were nearly of the
same body temperature (about 39°C) in the morning and in
the afternoon. Body temperature of Bauscat was higher ors

than that of does of any of the other two breeds by one

degree centigrade in both times of measurement.

Means of the morning and afternoon body temperatures
in the three breeds showed a tendency indicating that
afternoon body temperature was slightly higher than morn-
ing bedy temperature. This may be due to the fact that
the average of annual afternoon air temperature (24.70°C)

wes higher than that of morning air temperature (20. 4500).

Month:

fables 3 and 4 show that month differences in body
temparature of does were highly significant (P£L0.01) in
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$he afternoon in all used breeds, and only significant

(£ 0,05) in the morning in Bauscat breed., The averages

of morning (38.96°C) and of efternoon (39.09°C) body tem-
perature in winter months (October-March) were relatively
Jower than their regpective values (39.53 and 39.74°C) in
summey months (April—Auguet). This may be due to the fact
that the average of annual air temperature in summer months
(27.89°C) was higher than that of winter months (17.06°C).
Regults of the present work seem to bé in agreement with
those of Shafie et al. (1970) who reported that maximum
values of body temperature in Giza White rabbits were obser-

ved during summer months (June-August}.

The difference in body temperature between winter
and summer months was higher in Bausocat does (1.4°C.)
than in either Giza White (0.21°C) or Grey Flander does
(0.21°C). This may be due to the long time of both natural
and artificial selection in Giza White rabbits for adapte-
tion to the Egyptian weather conditions. Also, the hair
and skin of Grey Flander are dark in colour and this facl-
1itates heat dissipation from body core and surface and
reduces the internal and external body temperature conse-

quently (Abdel-Malek, 1967).

Body weight:

~ Constants presented in Table 3 show that body tempera-
ture of heavy does (> 2.5 kg) was slightly lower than that
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of light does (< 2.5 kg). The seme trend was also detect-
ed when considering the average of morning and afternoon

body temperatures of heavy and 1ight does in all breeds of
study (39.27°C and 39.34°C, reaspectively). The differences
in both morning end afternoon body temperature due jp weight
of doe were,‘howover, not significani in all breeds 5Table4).t
Accordingly, it seems that weight of doe within a ?reed hes

no effect on its body temperature.

Age of doe:

Results on the effect of age of doe on body temper-
ature indicate that does with the firat catigory (8-12
months) recorded higher body temperature than those of
older ages either in the morning or in the afternocon for
any of the breeds of the study {Tahle 3)., The same obser-
vetion was obtained when considéring the averages of the
means of morning body temperature for does of 8-12 months
old and for does of more than 12 months (39.49 and 39,10°C,
respectively) and the corresponding averages of afternoon
body temperature (39.63 and 39.26°C, respectively). Differ-
ences in body temperature due to age of doe did not reach
significance except fof Bauscat does in the morning and in
th;Aafternoon (Table 4). These results are in agreement
with those reported by Abdel-Malek (1967) and Kemar et al.
(1970) who fTound that body temperature of Giza White rabbits
was decreased slightly by advance in age. The relatively

nigher body temperature of young does may be attributed to
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irfitability and restlessnes with the experience of pre-

gnancy (Hassanein, 1980).

Reproductive status:

Constants of reproduciive status refer to a higher
body temperature in the morning and in the afternoon for
pregnant does than for non-pregnant onee in Bauscat and
Grey Flander rabbits, but a reveersable observation wes
obtained for Giza White does (Table 3). The average of
the least squares means of the three breeds gshowed that
pregnant does recorded higher temperature than non-pre-
gnant in the morning (39.32 ¥8 39,14°C) and in the afier-
noon (39.47 ¥8 39,29°C). Although differences due to
reprodﬁctive status ﬁeré non-significant, yet the results
gave evidence for higher body temperature in pregnant does
than in non-pregnant ones. This appears to be, also, in
agreement with results reported an Gize White rabbita by
Haasanein (1980) who showed that body temperature in pre-
gnant does was more than in non-pregnant ones.

Suckling staetus:

Tables 3 and 4 show non-significant effects of suckl~
ing status on body temperature of both Giza White and Grey
Flander rabbits. This sffect was, however, highly signifi-
cant (P£L0.01) in Bauscat; in which the suckling does have
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higher body temperature than non-suckling ones by about

1.0°C, In this respect, Abdel-Malek (1967) and Hassanein

(1980) in Gize White rabbits, found that suckling hed non-
significant effect on body temperature.
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b~ Body Temperature in Offspring

The overall means of body temperatures, in the morning
and in the afternodn, at different ages of Giza White ,
Bauscat and Grey Flander rabbits are presented in Tables
5, 7 and 9, respectively. These means show that both Giza
White and Bauscat rabbits were nearly of the same body temp-
erature in the morning and in the afternoon at all ages, The
Gréy Flander rabbits, however, had a relatively lower morning
and afternoon bady temperatures in all oomparable ages.
This may be due that both Giza White and Bau:cat rabbits
are of the same white colour, while Grey Flander rabbits
have a derk coat. The dark pigments in the coat facili-
tate heat exchange, so that reduces the internal and ex-

termal body temperature (Abdel-Malek, 1967).

There is a tendency, in all breeds, showing that
afternoon body temperature at different ages was higher
than that of the morning by about 0,15-0.20°C. This 18
du$ +o the fact that the average of'ahnnal afternoon air
tenperature (24,70°C) wes higher than that of morning air
temperature (20.45°C).

Means of body temperature of rabbits change slightly
with advance in age but did not show any constant trend.

Sei:

The statistical analysis of sex effect on body
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semperature in morningfﬁnd in afternoon showed +that both

melea and females were nearly of similar body tempera-
ture at all comparable ages (Tables 5, 7 and 9). Sex
differences were not gignificant at most ages in all
breeds studied (Tables 6, 8 and 10). These results are
in agreement with those reported by Abdel-Malek (1967)
in Gize White rabbite, who found that body temperature

was the mame in both sexesn,.

Air temperature:

The morning air temperature was classified into two
1evels (&£ 20°C and 20-28°C), while afternoon air tempera-
ture was c15331f1ed into three levels (£ 20°C, 20- £ 30°C.
and 30-38°C). Results of the effect of air temperature
(in the morning and in the afternoon) on body temperature
of rabbits of the three preeds at the different ages stud-
jed showed in generzl & alight possitive association between
air temperature and body temperature at the time of measure-
ment (Tables 5,7 and 9)., At each time of measurements, differ-
ence in body temperature due to air temperature was found
to be gignificant (PLO. OS or £ 0.01) at most ages in all
the breeds used (Tables 6, 8 and 10).

1t is clear that body temperature ig slightly increased
with reising air temperature either in the morning or in the
afternoon. This is because rabbits are homeothermic animals
and thus they are always trying to keep their body temperature
constant,inspite of flactuatlons in environmental temperature

by increasing their reapiration rate to get rid of the excess
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in body temperature.

. In agreement with the present results, Johnson et al.
(1957 & 1958) in NewZealand White rabbits eand Hassanein
(1980) in Giza White rabbits, reported thet body tempera- -
ture was increased within the sub-lethal temperature with

raising air temperature.

Segason:

Body temperature of the offspring of the three
braeds at different ages from weaning to 16 weeks of age
varied slightly with season of the yeer but did not show
any consistent trend (Tables 5,7 and 9). Seasonal differ-
ences in body temperature of animals of each breed either
injthe morning or in the afternoon were found to be signi-
figant (p L0.05 or P /[ 0.01) at some ages and non-signi-
ficant st others (Tables 6,8 and 10). Body temperature of
the offspring is eipected to be higher in summer months
then in winter months because of the higher air tempera-
ture in summer than in winter, but this was not realized

at all ages studied.

Changes in body tenperature of the offspring of this
work caused by seasonal variation were observed to be
small (Tables 5,7 and 9). Similar results were reported
by Johnson et al. (1958) on NewZealand White rabbits,
Aﬂﬂel-lalek (1967) and Shafie et al. (1970) on Giza White
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rabbits. Shafie et al. (1970) attributed the slight
seasonal variation %o that body temperature in rabbits
is regulated by other physiological reactions which act

to keep body temperature constant,

Body weight:

The effect of body weight on body temperature was
studied in the form of linear regression (Tables 5, 7
and 9). Most values of the regression coefficients of
body temperature on body weight at different ages in
ali breeds were either of very asmall negative magnitude
or equal zero. Thus, body weight of the rabbit did not

show any obvious effect on body temperature.




54

2. Respiration rate

The respiratory system in homeothermic animals is
one of the most important gystems by which the animsal
regulates the internal body temperature and induces its
stability inspite of the fluctuations in the environmental
temperature., Thus, the enimal, through respiratory system,
is able to change the rate of both heat production and
diﬁsipation at the same time. This is to maintain body
temperature at a fairly stable value by increasing or
decreasing water vaporization. Respiration rate, there-
fore, may be affected by body temperature and sir tempera-
ture; beside some other physiological processes and sur-

rounding environmental influences.

a) Respiration Rate in Does

Results presented in Table (11) show that the over-
all means of respiration rﬁte in the morning were 143.2,
150 6 and 140.3 per minute in Giza White, Bauscat and
Grey Flander does, T respectively. The respective after-
noon values were 150.9, 149.9 and 149.0 per minute. The
afternoon records seem o be slightly higher than those
of the morning. This may be attributed to the lower
morning air temperatures than those of the afternoon

(Table 2).
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-

Month:

Respiration rate in the morning and in the after-
noon varied significantly (P£0.01) with months of the
year (Tables 11 and 12). Respiration rate in the morning
and in‘the afternoon,rreﬂpectively, averaged 166,9 and
170.8 per minute during summer months (April-September)
and 126.2 and 132.6 per minute during winter months
(October-March). These information indicate that respirstion
rate’ during summer months exceeded respiration rate during
winter months by 40.7 per minute in the morning and 38.2
per minute in the afternoon. Seasonel variation in res-
piration rate may be attributed to seasonal differences
in both air and body temperatures, the average alir and
body temperatures, respectively, were 27.89 and 39.64°C.
in summer and 17.06 and 39.03°C in winter.

Johnson et al. (1958) in New Zealand White rabbits,
Abdel-Malek (1967) and Shafie et al. (1970) in Giza
White rabbits found that respiration rate was greatly
affected by monthly changes in air temperature and the
maximum values of respiration rate were obéerved during
gummer months (June-August). These results appear to

be in agreement with those obtained in this work.

Body weight:

Results presented in Table 1l and 12 show that,




-57~

~grt¢z o0Ltool 1¢*92  €£°96 GeT LE79T 95°98 666  BL'GEL ey 61792 ¢ LoT 08'8E TL061T vLe ﬁnﬂﬁﬂaum‘

o000 g2 66 00* 0 £6°968 T 00" 0 Let vt 14°¢ 056" sLat 1 61°0 LL6st 00*0 0601 T gnyw; s FATTAONS
’ =
AN ¢g*191  bL'C g1l U 00° 0 gz ee 2o oL*&ab1L 1 2y ¥¥r6ll 00°0 52" ¢o 1 snywid satjompoxdey
=¥ . _ . . .
000 08° a1 0ot o oT" 11 [ 09" 1 g¥* 696 6L'E mw%mmmw 2 FAE ] gy €61 LL*'O 68°61¢ [ wop Jo e3Y
=K
co'0 - 19°8C 000 ez 1 00" 0 o' ol BO°O 86°8£6 1 00°0 06° 0% 00°0 86°9 1 sop Jo 3UBTOR
B85 9L 06° 6065 06° 0L eg* Loy O1 £otee 11°91¥91 £rrey 99° 660V )8 90° £l o8 60tL £yt ol 01*9269 o1 nunmm
== ==* . g : . E ==
* b * b , ® exwnbs % exenbE * b * b
somoprua ST eouwidup PIWNDE ., @OWWTIVA FOUBTIVA 3° PEIOURTIVA a.xunbe someramy Toov ..
TeIA eI meeK e R el ueen e
lllllllll e ————— e T T o e ST ST —— e ST T e TOT49TIVA
woonISIFY BUTHIOR TuoouINIFV SupLIoR woouivily SUTUIOR

10 eodInog

Iepueld Koxn audEmeyd 9L TUA ¢uac

-geop UT 03€I gojjeajdeel BUTI0IFIV §103089) 3O souEIIwA JO giefreue SeIwnbe 38907 t (2T ) *tavl




58

for the three breeds. of the study, weight of doe did not
exhibit any significant effect on its respiration rate
either in the morning or in the afternoon. But, when
considering does of all these breeds together, respira-
tion rate for does of £ 2500 grams weight was nearly
the same a8 that for does of > 2500 grams weight in the
morning (145.2 and 144.2 per minute,respectively) and
in the afternoon (149.9 and 150.0 per minute, respect-
ively). All these observations show that the effect of
doe's weight was a negliigible source of variation in its

respiration rate.

Age of doe:

Respiration rate of the doe in the morning and in
the afternoon tended to decreased slightly with advance
in age. The averages of respiration rate for does of
B-12, > 12——24 and > 24 months old, respectively, were
148.3, 142.1 and 143.7 per minute in the morning and
151.2, 149.4 and 149,0 per minute in the afternoon
(Table 11). Differences in respiration rate in the
morning and in the afternoon due to age of doe were
hzghly aignificant (P £ 0.01) in Bauscat does and non-
significent in both Gizs White and Grey Flander does
(Table 12). Results of this study on Bauscat does are
ln 1ine with those reported on Giza White rabbits by
Abdel-Malek (1967) and Hassanein (1980) who showed that'
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the effect of age on respiration rate was highly signifi-
cant (P£ 0.01). The latter author stated that the
jncrease in respireation rate in young does may be attri-

buted to irritability and restlessnes with the experiance

of pregnancy.

Reproductive status:

Respiration rates of pregnant does were 146.5 and
150 6 per minute in the morning and in the afternoon,
reapectively. The respective values of non-pregnant
ones were 142,9 and 149.) per minute (Table 11), The
statistical dnalysis showed that reproductive status
had no significant effect on respiration rate of does
of all breeds except for Grey Flander in the morning
(Tgble 12)., Previous studies of Abdel-Malek (1967) and
Hagsanein (1980) on Giza White rabbits showed, however,
higher respiration rate for non-pregnant does than for
pregnant ones, the differences being highly. significant
(P£L0.01). This seems to be in disagreement with the

present results in general,

Sueckling status:

Respiration rate of suckling does of all breeds
averaged 146,.2 and 150.0 per minute in the morning eand
in the afternoon, respectively. The respective values

gere 143.1 and 150.0 per minute for the non-suckling
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doés (Table 11). Coupling those findings with these of
the analysis of variance presented in Table 12, it could
be noted that the differences in respiration rate between
suckling and non-suckling does were either very limited
or null and in most cases they were non-significant.
Similar results were obtained by Hassanein (1980) who
reported that suckling status had no significant effect

on respiration rate.
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b) Respiration Rate in Offspring

The overall means of respiration rate in the morning
and in the afternoon calculated for the offapring of Giza
White, Bauscat and Grey Flander rabbits at different ages
are presented in Tebles 13, 15 and 17, respectively. These
means showed that noc considrable differences was deteoted
between breeds in either morning or afternoon of fspring
regpiration rate at any of the different ages studied.
Also, results of the same'tables, did not show any con-

gistent trend for the change in respiration rate with age
changes.

The sverages of the means of respiration rate at all
aées of Gize White, Bauscat and Grey Flender offspring,
resPectively, were 164.8, 163.6 and 163.0 per minute in
the morning, and 187. 6 188.8 and 183.0 per minute in the
afternoon. These averages reveal that the aftermoon
respiration rate was higher than the morning respiration
rate by 23, 25 and 20 per minute in Giza White, Bauscat
and Grey Flander rabbiﬁs,-reSpectively. The same trend
was obsarved when considering doe's respiration rate.
This trend may be attributed to the higher afternoon air
temperature than those of morning (Table 2).

Sex:

e

Constants of sex effects give evidence that both
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males and females of each breed had recorded nearly the
same respiration rate either in the morning or in the
afternoon at all ages studied (Tables 13,15 and 17). The
same trend was found when considering males and females
of all breeds, the averages of the means of reapiration
rate for males and females, respectively were 163.9 and
163.6 per minute in the morning and 186.4 end 186.5 per
minute in the afternoon., The differences between the
two sexes in all cases were statistically non-significant

(Tables 14,16 and 18).

Johnson et al., (1957& 1958) in Newzealand white rabbits
and Abdel-Malek (1967) in Giza white rabbits, however,found
that respiration rate of males was lower than that of fem-

ales .,

Air temperature :

Results on the effects of air temperature in the morn-
ing and in the afternoon at different ages within breeds
showed a general irend indicating the increase in respira-
tion rate with the increase of air temperature ( Tablesl3,
15 and 17 ). The effect of air temperature on both morning
and afternoon respiration rates was found te be highly
significant (p£0.01) at most ages (Tebles 14,16 and 18,
The averages of the means of respiration rate in rﬁbbits '
of all breeds at all ages studied (5-16 weeks ) also showed

a rise dn respiration rate with the rise of eir
temperature either in +the morning or 3in the

afternoon,. This iz because respiration rate for rabbits
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under air temperature of 20°C and 20-28°C in the morning
averaged 154.4 and 173. 6 per minute, respectively, and

that for rabbits under air temperature of 30 and 30-38°C

in the afternoon averaged 180.2 and 195. 6 per minute,respect-
ively. The differences being 19.2 per minute in the morning
end 15.3 per minute in the afternoon. Therefore, one may
consider that air temperature is an important factor which
-affect respiration rate in such a way that when air tempera-
ture increased heat dissipation, through respiratory system
wiil be higher than other physiological proceszses. Thus,
reapiratory system can be considered a major mean by which
the animal react physiologically due to variation in the
environmental air temperature to keep body temperature -

within the normal limits.

The increase of respiration rate with the increase
of air temperature observed in thie study was also noticed
by Johnson et al. (1957 & 1958) in New Zealand White
rabbits, Abdel-Malek (1967) and Hassanein (1980) in Giza
White rabbits.

The calculated averages of the means of respiration
rate for the three breeds in the morning were found %o
range from 152.8 to 155.3 per minute under £ 20°C and
from 172.2 to 176.2 per minute under 2 20°C. The resp-
ective averages of the afternoon ranged from 179.6 to
181.4 per minute under &£ 30°C and from 187.6 to 200.9




T0

per minute under > 30°¢., These information show that

2ll breeds recorded iﬁ general nearly the same respira-
tion rate within classes of air temperature and within
tiﬁe of messurement. This calls to note thait effect of
air temperature on respiration rate of rabbits of 5-16

weeks of age did not differ from breed to another.

Sesson:

—————

Months from December to May were conaidered as
winter months, while those from June to September were
taken as summer months., Data présented in Tables 13,
15 and 17 showed that fespiration rate in the morning
or in the afterncon in summer months were generally
higher then in winter months. Differences in respira-
tion rate due to season of year were significant
(p L.0.05 or /.0,01) at most ages in the three breeds
(Tables 14, 16 and 18). The averages of the means of
the morning respiration rate (of rabbits in all ages)
during winter and summer months, respectively, were
161.0 and 175.6 per minute for Giza White rabbits ,
158.4 and 171.4 per minute for Bauscai rabbits and
159.2 and 168.5 per minute for Grey Flander rabbits.
In the afternoon, the corresponding estimates were
1684.7 and 189.9 per minute for Giza White, 181.1 and
196.7 for Bauscat and 175.8 and 187.9 per minute for
Grey Flander, These averages show that respiration
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rate in winter was always lower than in summer either
in‘the morning or in the afternoomn, This trend can be
attributed to higher air temperatures during summer
montha (28.23 - 29.,98°C) than during winter months

(12.53 - 26.89°C) as presented in Table 2). This trend
agree well with that reported on New Zealand White rabbite
by Johnson et al. (1958) and on Giza White rabbits by
Abdel-Mslek (1967) and Shafie et al. (1970).

Body weight:

Constants of the regression of respiration rate on
body weight of the rabbit showed s poor negative associa-
tion between the two variables at most ages of the three
breeds (Tables 13;15 and 17). No singificant effect was
observed for the effect of weight of rabbits on its respira-
tion rate in the three breeds except at 5 weeks of age
in Giza White rabbits in the morning end in the afternoon
as well as at 5 and 8 weeks of age in the morning only
ir. Bauacat rabbits (Tables 14, 16 and 18). These resulis
show that weight of rabbit was not a pronb&nbed factor

influencing respiration rate.




B. LITTER TRAITS

The overall means of Litter Size at birth were
5.7, 6.0 and 7.4 young in Ciza White, Bauscat and Grey
Flander rabbits, respectively. The.respectivg avera-
ges of litter weight at birth were 270.7, 294.3 and
315.3 grams (Table 19). It is clear, then, that Giza

White recorded the lowest valuey For litter sigze dnd litter
veight at birth, while Grey Flander recorded the highest

regpective values.

Body temperature of doe:

A trial was made to study the effect of body tem-
perature of doe during pregnancy on litter size and
1itter weight at birth. Body temperature of does was
therefore, recorded at early and late stages of preg-
nancy and was classified into £ 39 and > 39°C within
ench of these two stages. It was found that litters
produced from does of bedy temperature of £ 39 and
> 39°C were generally not significantly different in
either size or weight at birth within each stage of
pregnancy and within breed (Tablez 19 and 20).

These results show.  that effects of:body tempera-
ture of the doe either in early or in late pregnency
were not evident on both litter size and litter weight
of the rabbits studied.
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Reépiration rate of doe:

A study of the effect of reapiration fate of doe-
during pregnancy on litter aize and litter weight at
birth was carried out., Respiration rate of doem was
recorded at early and at late pregnancy, it wes class-
1fied into £ 120, 120 — / 140, 140 .- [ 160 and > 160 per
minute within each stage of pregnancy. Results present-
ed in Tables 19 and 20 show that there is & ‘tendency
of 2 relative decrease in litter size and litter weight
at birth with increasing respiration rate during the
Pirat stage of pregnancyi though the differences in
general were statistically non-significant. A reversed
trend was, however, observed during the second stage of
pregnancy. Litter size and 1itter weight were found to
be relatively increased with increasing respiration rate,
though the differences in general wWere also non-gignifi-
cant. Accordingly, effects of respiration rate of the
dce during pregnancy did not exert any significant effect
on both size and weight of the litters it kindled.

Coupling these findings with those of the effects
of the doe's body temperature on the same traits, it
coﬁld be stated that neither body temperature nor res-
piration rate of the doe during pregnency showed signi-
ficant influences on tha size and welght of the litter
itfproduced.
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¢, BODY WEIGHT

The overall means of body weight at different ages
of Qiza White, Bauscat and Grey Flander rabbits are |
prgsented in Table 21. Crey Flander rabbits were shown
to be the lowest in weight at all ages compared with
bofh Giza White and Bauscat which were nearly of the

same body weight at most ages.

Body temperature:

The effect of body temperature on body weight at
different ages within breed was studied by classifing
the average of morning and afternoon body temperature
into £ 39°C, > 39 - 39,5°C and > 39.5°C. It was found
that variation in body‘ﬁQight due to differences in
body temperature within each age and within each breed
did not show any consigtent trend and was atatisticelly
non-significant in most casmes (Tables 21 and 22),
Aceordingly, body weight of rabbits of this study was
not affected by body temperature.

Respiration rate:

The effect of respiration rate on body welght at
different ages within breeds was studied by dividing
the average of morning and afiernoon respiration rate
into classes of £ 160, 160 — £180, 180 — £200 and
;2é00 per minute, Resutls of the analysis in Tables

i
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1 and 22 show that body weight differed with changes in
reapiration rate with a tendency of a small decrease in
body weight when respiration rate increased to 180 and
more per minute. Differences in body weight due to res-—
piretion rate within age and within breed were statisti-
sally not-significant in most cames, These results may
indicete that when respiration rate increased above the
mean of &1l rabbits of the three breeds at different ages
(175 per minute), body weight was decreased. This may be
due to higher loss in energy through respiratery system
and may be due to less feed intake resulted from the
stiess arised from the increase in respiration rate ;

therefore, growth rate was slightly decreased.




D. GENETIC PARAMETERS
1~ Heritability Estimates

If it is assumed that no gene—environment correla-
tion or interaction is present; the phenotypic variance
(0' ) then, consistas of the genetic portion (0'2 )
and the environmental fraction ( g2 g ). The genetic
variance, further, may be subdivided into an additive
geﬁetic pert (G'?A) and a non-additive part containing
the dominant variance (G'zn), the epistatic variance
(G' I) and different kinds of gene interactions. The
environmental variance may, also, containas the maternal

effects which are common to members of particular sub-

groups.,

For, purposes of selection, the amount of additive
genetic variance of a character is of particular signi-
ficance rather than of the genetioc variance, This is
because the additive variance is basically. the property
of the allele, wheareas domipnance and epistasis are pro-

ertiea of the genotype. Thus heritability is the pro-
portion of the phenotypic variance that i=s attributable
to the average effects of genes, and, therefore, deter-
mines the degree of resemblance between relativea, For
this reason, heritability enters into almost every formula
connected with breeding methods.




8l

A single pair mating analysis was used %o estimate
heritability for body temperature and respiration rate
at different ages in Giza White and Bauscat rabbits. This
snalysis was based on the single pair mating design des-
cribed by Becker (1975) in which pairs of males and females
were chosen at random from the flock and mated together.
Earh mating between each pair produced geveral . offspring.
Befween mating component of variance in this analysis re-
presents covariance of full sibs and includes one half
of the additive varience, one-quarter of the dominance
variance and various amounts of the epistatic variance

in addition to maternal varliance.

Some estimates of heritability for esch trait obtained
from this analysis were either negative or larger than one.
This may be due to the small number of sires or non-random-
ness in the distribution of the small numbers of offmpring
within matings. Such estimates are considered to be un-
reliable and, therefore, they were excluded from the dis-

cussion.

Body temperature:

Heritability estimates of body temperature in the :
morning and in the afternoon at different ages for Giza
White and Bauscat rabbits eare presented in Table (23).
In Giza White, the estimates of morﬁing body temperature




pablel{23)
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1
Heritabllity estimates + standard errors of

body temperature in rabbits at different agesa.

Giza White

Bausocat

Age Mornling

Afternoon

Morning

Afternoon

Weaning 1.66 + 0.24

8 weeks 0,17 + 0.27
12 weeks 0.00 + .00

16 weeks 0,65 + 0.56

0.28 + 0.31

0,07 + 0.21
0.41 + 0,50

0.53 + 0.54

0,22
0.04
0.31

0.19

i+ 1+ 1+

I+

0.27
0.17
0.40

0.34

0.02
0.15
0.49

0.17

+ 0.15
+ 0.24
+ 0.46

+ 0;33

1 Kegative estimates are considered to be

Zero.
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at different ages ranged between 0.17 and 0.65, whlle
those of the afternoon ranged between 0,07 and 0.53.
Relative lower eatimates of heritability were, however,
derived from Bauscat rabbits. It ranged between 0.04
and 0.31 in the morning and between 0.02 and 0.49 in the
afternoon.

It i# clear, then, that almost similar ranges of
heritﬁbility for body temperature were obtained in the
morning and in the afternoon within breed. These results
agree with the fact that rabbits are homeothermic animals
and, therefore, they try to maintain nearly constant body
tenparature in different environments., Thus, genetic
variation within breed and even within time of measure-

ments are expected to be low.

Respiration rate:

Heritability estimates of respiration rate in the
morning and in the afternoon at different ages for Giza
White and Bauscat rabbits are presented in Table24.. Th
estimates of morning respiration rate in Giza White at
different ages ranged between 0,11 and 0.49, while those
in Bauscat rabbits ranged between 0.15 and 0.60. The values
in the afternoon were almosi negative in both breeds.

Phis indicate that the genetic variation in the morning
respiration rate between individuals were naticeably
higher than those in the afternoon., It seems that the




1
Table (- 24 ): Heritability estimates t+ standard errors of

respiration rate in rabbits at different ages.

Giza White Bauscat

Age Morning Afternoon Morning Afternoon

Weaning 0.49 + 0.40 0.11 + 0,21 0.00 + 0,00 0.00 # 0,00

'+

8 weeks 0.00 + 0,00 0,00 + 0,00 0.15 0.24 0,00 £ 0.00

I+

12 weeks 0.45 + 0,51 0.41 # 0,50 0.60 # 0.48 0.00 % 0.00

16 weeks 0.11 0.00 0,45 + 0.44 0,00 0.00

I+
I+

0.42 0.00

1 Negative estimates are considered to be zero.
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environmental conditions during morning were suitable or
even optimal ones for the genes to express themselves
properly. Variation between individuals in that time,
thgreforé, were mostly genetic. But in the afternoon

the prevailing environmental circumstances were unsuit-~
able, thus other physiological processes may have inter-
fered with the action of genes. This explaination agree
with the previous results which indicated that morning
air temperature wae greatly lower than that of the after-
noon. Respiration rate of affernoon was higher by about

25 per minute than that of morning.
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5. Genetic and Phenotypic Correlations

The sstimates of genetic and phenotyplc correla-
tion coefficients between each of body weight, body
tenperature and respiration rate at different ages der-
ived by using the analysis of gingle pair mating in Giza
White and Bauscat rabblis are presented in Tables 25 and
26 - |
. The phenotypic coefficients between morning and
afternoon body temperatures were generally possitive end
relatively higher than those between morning body temper-
atures and afternoon respiration rates at each age within
breed. However, the genetic relationships among those
traits were found %o be unreliable estimates (larger than
one). A tendency of pomsitive estimates of phenotypic and
genetic associations were found between morning bedy tem-
perature and morning respiration rate in both breeds. The
phenotypic correlations ranged between 0,03 and 0,40 in
Giza White rabbits and between 0,17 and 0.28 in Bauscat
rabbite. The respective genetic estimates ranged between
0.35 to 0.79 and between 0.16 to 0.77. Similar trend of
pasﬁitive phenotypic and genetic relationships was, also,
foﬁnd between afternoon body temperature and afternoon
respiration rate within each age in both breeds, The pheno-

typic correlations ranged between 0;15 and 0,29 in Giza
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White and between 0,27 and 0.59 in Bauscat rabbits. While
the respective genetic estimates ranged between 0,38 to
0.42 and between 0.19 to 0.47. In addition, the pheno-
typic snd the genetic assosiations between morning and
afternoon respiration retes at each corresponding age were
coﬁparably higher than those between morning respiration

rate and afternoon body temperature in both breeds.

These relationships indicate that body temperature
at & given time of measurement i= possitively associated
with respiration rate at that time, One may expect that
those genes as well as thowme envirnmental circumstances
which affect body temperature may also affect evenly res-

piration rate at any time of messurement,

The fundamental genetic component of this correla-~
tion may arise from the pleiotropic effect of the genes
of general effects, or because of those iinked polygenic
blocks that are integrated under selection. The positi-
tive eatimate of genetic correlation between any two traits
Jends to the fixmtion of these causes and consequently to

fiyxed association between the two traits under selection.

Negative phenotypic relationships were found between
body weight and each of body temperature and respiration

rate at weaning and at sixteen weeks of age, However ,
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possitive correlation coefficients were obtained among
these traits at eight and twelve weeks of age in both
‘breeds. The genetic correlations between those traits
were, howéver, unreliable estimates, It seems that

thare is no constant trend of association between body

weight and each of heat tolerance traits at all ages.

Hassanien (1980) reported non-significant negative
phanotypic correlation coefficients between those traits

in Giza White rabbits.




