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Abstract
Aim: The present study was carried out at Institute Rabbit Farm of Southern Regional Research Centre, Mannavanur, 
Kodaikanal, Tamil Nadu, India having sub-temperate climate with winter temperature during night hours going below 0°C 
with an objective of finding the influence of different factors such as breed, year, season and parity on different reproductive 
traits of broiler rabbits in order to come out with the best strategies for improving the productivity.

Materials and Methods: A total of 1793 records (946 White Giant and 847 Soviet Chinchilla) for weight at mating (WM), 
weight at kindling (WK), gestation length (GL), litter size at birth (LSB) and litter size at weaning (LSW), litter weight at 
birth (LWB), and litter weight at weaning (LWW) were collected in the period between 2000 and 2009 and the data was 
analyzed using general linear model option of SAS 9.2.

Results: The overall mean GL, WM, WK, LSB, LSW, LWB, and LWW were 31.68±0.04 days, 3.65±0.01 kg, 3.84±0.01 kg, 
6.91±0.08, 5.49±0.09, 387.62±4.07 g, and 4.66±0.07 kg, respectively. The breed has significantly influenced GL, WK, 
LSW, LWB, and LWW. The LSB, LSW, LWB, and LWW were 7.05±0.11, 5.76±0.13, 399.55±5.88 g, and 4.87±0.10 kg, 
respectively in White Giant and corresponding values for Soviet Chinchilla were 6.78±0.11, 5.22±0.12, 375.91±5.64 g, 
and 4.46±0.09 kg, respectively. The year of kindling had significantly affected all the reproductive traits under study and 
is varying over different years. The parity significantly influenced the WM, WK, and LWW. The LWW increased from 
first (4.16±0.21 kg) to second parity (4.86±0.19 kg) and remained in the same range from third parity onward. WM was 
significantly higher in spring season (3.72±0.02) than the animals in rainy (3.59±0.02) and winter season (3.65±0.02). 
Better reproductive performance in terms of higher LSB, LSW, LWB, and LWW as observed in the present study might be 
due to conducive environmental conditions prevailing in the region.

Conclusion: The significant effects of the non-genetic factors like year of kindling on all reproductive traits, season, and 
parity on some of the traits in rabbit breeds are indications that any future production enhancement strategy must take into 
consideration the environment by providing additional care, feed supplementation and better shelter management to the 
rabbits, so that the full genetic potential can be realized.

Keywords: litter traits, parity, rabbit, reproductive performance, season, sub-temperate.

Introduction

Rabbit rearing has gained momentum in the 
recent past, owing to their small body size, rapid 
growth, high prolificacy, early maturity, shorter 
generation interval and ability to utilize forage, 
and fibrous agricultural by-products [1]. Apart 
from its high prolificacy, the rabbit has several 
advantages over many other farm species, includ-
ing meat being highly digestible, wholesome, 
tasty, low in cholesterol, sodium and, fat with high 
protein  content [2].

The world rabbit meat production is estimated 
to be between 1.2 and 1.8 million tonnes and worlds’ 
major producer according to FAO in 2007 are China 
(0.6 million tonnes), Italy (0.23 million tonnes), 
Spain and Egypt (each 0.07 million tonnes), and 
France (0.055 million tonnes). In India, there has 
been a rising awareness in recent years on the virtues 
of broiler rabbit production as an alternative means 
of alleviating food shortages. The total rabbit popu-
lation in India increased from 424 thousand in 2007 
to 591.6  thousand in 2012 which is around 39.55% 
increase in last 5 years [3].

The production efficiency of commercial rabbit 
farms is largely dependent on the litter size at kindling 
and the survivability of the kits up to weaning [4]. The 
reproductive performance of rabbits is an important 
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aspect in determining the profitability of commercial 
rabbit breeding. Factors such as breed, season, age, 
and weight of females influence the reproductive per-
formance of animals [5].

The applied and basic research conducted in 
developed countries has yielded numerous reports, 
however, details about performance of broiler rab-
bits raised in India is very limited that too mainly 
focusing on performance under tropical climatic 
condition [1,6,7]; the reports on performance of rab-
bits in sub-temperate climate conditions of India are 
scanty [8]. In the present study, efforts have been 
made to find the influence of different factors such as 
breed, year, season, and parity on different reproduc-
tive traits of rabbits reared in sub-temperate climatic 
conditions of Kodai Hills, Tamil Nadu.
Materials and Methods
Ethical approval

The present study was carried out after getting 
approval by the Research Committee and Institutional 
Animal Ethics Committee.
Study area

The present study was carried out at Institute 
Rabbit Farm of Southern Regional Research Centre, 
ICAR-CSWRI, Mannavanur, Kodaikanal, Tamil 
Nadu, India. The rabbit farm is located at 2030 m 
above mean sea level and climatic conditions prevail-
ing in the region is sub-temperate with winter tem-
perature during night hours going below 0°C. The 
average annual rainfall ranges from 1200 to 1400 mm. 
During summer months, mean monthly minimum and 
maximum temperature ranges from 12°C to 28°C and 
in winter months, it ranges from sub 0°C to 16°C.
Animals

The rabbits considered for the analysis belong 
to Soviet Chinchilla and White Giant breeds and 
were reared in the cage system. The cages are made 
of galvanized iron and rabbits were kept in colony 
up to 12-16 weeks of age and later on shifted to indi-
vidual cages.The rabbits were provided concentrate 
mixture (16% crude protein and 2400 kcal metabo-
lizable energy) at the rate of 75 g/day up to 6th week 
of age (weaners) and 100 g/day from 7th to 12th week 
of age (growers) and 150 g/day to the adult males 
in two divided doses in morning and evening. For 
the lactating does and kits, a concentrate mixture of 
200-250 g/day was given, according to their body 
condition and litter size. In addition, rabbits were fed 
with green fodder (lucerne, oats, and grasses) depend-
ing on their seasonal availability in the afternoon at 
the rate of 250-300 g/animal. They were provided 
with clean lukewarm water ad-libitum. Kits and does 
were housed together and are weaned at 42 days of 
age. A standard prophylactic endo- and ecto-parasitic 
control schedule was applied. The females were first 
mated at 7-8 months of age and a day after each wean-
ing (43rd day after parturition) thereafter. Bucks were 

assigned to females for natural service. Care has been 
taken that buck and does are not having a common 
ancestor for last three generations in order to reduce 
inbreeding.
Data collection

The data on various productive and reproductive 
traits generated and maintained at rabbit farm were 
collected for the present work. A total of 1793 records 
(946 White Giant and 847 Soviet Chinchilla) for 
weight at mating (WM), weight at kindling (WK), ges-
tation length (GL), litter size at birth (LSB) and litter 
size at weaning (LSW), litter weight at birth (LWB), 
and litter weight at weaning (LWW)were collected 
in the period between 2000 and 2009. Each year was 
divided into three seasons, i.e. spring (March-June); 
rainy (July-October) and winter (November-February) 
seasons with average long-term temperature humidity 
index (THI) of 60, 61, and 56, respectively.
Statistical analysis

All traits were analyzed using the following 
model:

Yijklm=μ+Bi+Yj+Sk+Pl+eijklm, where Yijklm was the 
observed trait, μ was the population mean, Bi was the 
effect of breed (with two levels: Soviet Chinchilla and 
White Giant breeds), Yj was the effect of year (with 
five levels: 2000-01, 2002-03, 2004-05, 2006-07 and 
2008-09), Sk was the effect of season (with three lev-
els: Spring, rainy and winter), Pl was the effect of par-
ity of doe (with eight levels: From 1 to 7 parities and 
8 or more parities) and eijklm was random error.

All the interactions were found to be non-sig-
nificant and hence all interactions were ignored. All 
analyses were performed using the generalized lin-
ear model procedure of SAS9.2. Comparison of the 
means of the different subgroups was performed by 
Duncan’s multiple range tests [9].
Results and Discussions

The least square mean and SE of different repro-
ductive traits like WM and WK, GL, LSB and LSW, 
LWB, and LWW are given in Figures-1 and 2 and 
Tables-1 and 2. The overall mean GL, WM, WK, 
LSB, LSW, LWB, and LWW were 31.682±0.04 days, 
3.650±0.01 kg, 3.843±0.01 kg, 6.913±0.08, 5.485±0.09, 
387.62±4.07 g, and 4.660±0.07 kg, respectively in the 
broiler rabbits reared under sub-temperate climatic 
conditions. Lower LSB, LSW, LWB, and LWW in 
Soviet Chinchilla (5.1±0.1, 3.7±0.1, 256.4±6.9 g, and 
2465.4±73.6 g, respectively) and White Giant rabbit 
(5.1±0.1, 4.1±0.1, 259.6±6.1 g, and 2432.6±68.7 g, 
respectively) reared under tropical climatic condi-
tions of Tamil Nadu was earlier reported [6]. The bet-
ter reproductive performance obtained in the present 
study shows that the sub-temperate climate prevailing 
in the region is conducive for the rabbit rearing and the 
animals are optimally utilizing its genetic potential. 
Moreover, the rabbits in the present study were selec-
tively bred over last two decades for better productive 
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and reproductive traits which have resulted in bet-
ter performance in the animals. Slightly lower LSB, 
LSW, LWB, and LWW in White Giant (5.31±0.21, 
4.72±0.22, 297.33±14.41, and 3.79±0.18) and Soviet 
Chinchilla (5.48±0.30, 5.27±0.31, 303.22±20.9, and 
4.24±0.23) was also reported in animals reared under 
sub-temperate climatic conditions of India [8].
LSB and LSW

Litter size in rabbits is regarded as one of the 
most important economic traits in any breed develop-
ment and improvement programs for intensive meat 
production. The breed significantly (p<0.05) influ-
enced the LSW. The LSB and LSW were 7.051±0.11 
and 5.759±0.13 in White Giant and corresponding 
values for Soviet Chinchilla were 6.778±0.11 and 

Figure-1:Reproductive traits in two breeds of broiler 
rabbits.*Significant at 5% level of significance, ** 
Significant at 1% level of significance.

Figure-2:Reproductive traits in broiler rabbits under 
different seasons.**Significant at 1% level of significance.

Table-1: Reproductive traits (mean±SE) as influenced by year of birth in broiler rabbits.

Particulars 2000-01 2002-03 2004-05 2006-07 2008-09

Number 261 258 538 341 395
Gestation period (days) 32.09±0.09a 31.94±0.079b 31.48±0.06c 31.50±0.09d 31.41±0.09c

WM (kg) 3.44±0.03A 3.70±0.02B 3.78±0.02C 3.55±0.03B 3.76±0.03C

WK (kg) 3.77±0.03A 3.85±0.03AB 3.97±0.02C 3.75±0.04AB 3.86±0.04B

LSB (No) 6.62±0.19A 6.62±0.17A 7.48±0.13C 7.03±0.19BC 6.79±0.19AB

LSW (No) 5.15±0.21AB 4.87±0.19A 5.70±0.15BC 5.90±0.22C 5.81±0.22BC

LWB (g) 384.82±9.81B 404.87±8.98C 446.04±6.78D 359.46±9.89B 338.08±9.96A

LWW (kg) 3.80±0.17A 4.23±0.16A 5.22±0.12B 4.81±0.17B 5.20±0.18B

abcdSignificant at 5% level of significance, ABCDSignificant at 1% level of significance, WM=Weight at mating, WK=Weight 
at kindling, LSB=Litter size at birth, LWB=Litter weight at birth, LSW=Litter size at weaning, LWW=Litter weight at 
weaning, SE=Standard error

5.215±0.12, respectively (Figure-1). Breed has a 
significant effect on number of kits weaned [6,10]. 
However, reports are available that LSB and LSW 
were not affected by breed and the values for different 
breeds were comparable[1,7]. A significantly lower 
LSW was reported in Soviet Chinchilla than in New 
Zealand White females (3.7 vs. 4.1 kits). Among the 
four breeds of rabbits reared in sub-temperate climate 
of Himachal Pradesh, India, the LSB and LSW were 
higher (p<0.05) in Grey Giant (6.3±0.3 and 6.11±0.31) 
followed by White giant (5.48±0.3 and 5.27±0.31), 
Soviet Chinchilla (5.31±0.21 and 4.72±0.33) and New 
Zeeland White (5.28±0.32 and 5.03±0.33) [8]. A lower 
LSB (4.38±0.16) and LSW (1.67±0.13)was reported 
in rabbits reared in hot humid tropics of India [10]. 
Better LSB and LSW obtained in the present study 
may be due to stringent selection followed over the 
years and better management of breeding stock. A sig-
nificant effect of breed on LSB and LSW comparing 
Semi-giant, Chinchilla, New Zealand, and California 
broiler rabbit breeds was also reported [11].

LSW is an indication of the mothering ability of 
the doe. The higher the number of kits that survive 
to weaning, the better is the mothering ability of the 
does as the kits were solely depend on the doe for 
their nutrient requirements. Most maternal lines are 
selected based on LSW, since this trait reflects both 
the prolificacy and mothering ability of the doe [12].

Year of kindling was found to significantly 
(p<0.01) influence LSB and LSW. LSB ranged from 
6.619±0.17 in 2002-03 to 7.478±0.13 in 2004-05 and 
LSW ranged from 4.873±0.19 in 2002-03 to 5.902±0.22 
in 2006-07. This agrees with the reports [6,13] on sim-
ilar rabbit breeds. It was also observed that the LSB 
and LSW were significantly varying over different 
years in Carmagnola Grey Rabbit reared in sub-tem-
perate climate of Italy [5]. It is reported that LSW 
was significantly influenced by year of kindling while 
LSB was not affected by year effect [14]. In contrast, 
year has no significant influence on either LSB or 
LSW [7]. The variations in reproductive performance 
of rabbits in different years might be probably due to 
the differences in fodder availability and variations in 
management aspects followed during different years. 
There was, however, no clear trend with respect to the 
year of kindling on the parameters measured.
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The season of birth had no significant effect on 
LSB and LSW; however, LSB and LSW were numer-
ically higher in the litter born during rainy season 
(7.065±0.13 and 5.724±0.15) as compared to spring 
and winter. It was also observed that season has no 
effect on LSB or LSW [7,15]. Reports are avail-
able that season had no significant effect on LSB 
(6.35±0.62) or at LSW (5.39±0.58) on the rabbits 
reared in sub-tropical climate [1]. However,a non-sig-
nificant effect of season on LSB for foreign rabbit 
breeds (Soviet Chinchilla, White Giant and New 
Zealand White) kept in the high altitude conditions of 
Tamil Nadu while LSW is significantly differing in 
various seasons have also been observed earlier [13]. 
Similarly, LSW was affected by season of birth [13].

The parity of doe is the number of times a doe 
has kindled. In the present study, parity did not have 
a significant effect on LSB and LSW. However, LSB 
and LSW were numerically lower in first parity while 
the values in second and subsequent parities were 
comparable. Litter size increases by 10-20% from the 
first to the second litter and then again, but by less, 
from the second to the third, with no change from 
the third to the fourth and after the fourth, the size 
may decrease [16].Contrary reports of LSB and LSW 
did not differing due to parity of the animal is also 
there [6,8]. In Contrast, records of parity to be signifi-
cantly influencing the LSB and LSW are there [14,17].
LWB and LWW

The breed had a significant influence over 
the LWB (p<0.05) and LWW (p<0.01) (Figure-1). 
The LWB and LWW were 399.553±5.88 g and 
4.867±0.10 kg in White Giant and 375.910±5.64 g 
and 4.456±0.09 kg, respectively in Soviet Chinchilla. 
In other report, breed effect was significant among the 
three breeds viz. White giant, Soviet Chinchilla and 
New Zeeland White for birth weight, as well as weight 
at weaning [7]. A lower LWB and LWW in Soviet 
Chinchilla (256.4±6.9 g and 2465.4±73.6 g) and White 
Giant rabbit (259.6±6.1 g and 2432.6±68.7 g), respec-
tively was also reported in animals reared under tropical 
climatic conditions of Tamil Nadu [6]. Slightly lower 
LWB and LWW in White Giant (297.33±14.41 g and 
3.79±0.18 kg) and Soviet Chinchilla (303.22±20.9 g 
and 4.24±0.23 kg) was also observed in rabbits reared 
under sub-temperate climatic conditions of India [8]. 
Better litter weight as observed in present study might 
be due to conducive environmental conditions prevail-
ing the region and THI prevailing in the region during 
majority of the period (except December to February) 
falls under thermoneutral zone of the species and also 
due to availability of good quality lush pasture/fodder. 
The thermoneutral zone for rabbit is between 15°Cand 
25°C and rabbits are much more tolerant to lower tem-
perature than higher temperature and perform opti-
mum in this range of temperature [18].

The year had significant (p<0.01) influence 
on both LWB and LWW. The LWW varied from Ta
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3.801±0.17 kg in 2000-01 to 5.219±0.12 kg in 2004-05. 
The year effect was significantly influencing both the 
traits viz., birth weight and weaning weight of indi-
viduals which can be attributed to the factor that the 
availability of good quality roughage feed during the 
year [7]. A significant effect of year of birth on LWB 
and LWW is also reported earlier [6,19]. The season 
of kindling did not havesignificant role in affecting 
different litter traits and the values were comparable. 
In contrast, LWB and LWW were influenced by sea-
son of kindling [6,19]. They inferred that the lower 
LWB during summer season could be due to the lim-
ited availability of good quality green forage to the 
females. LWB is not influenced by season while LWW 
is differing significantly over various seasons [8].

In the present study, parity had significant 
influence on LWW. Though LWB did not vary sig-
nificantly in different parity, both LWW and LWB 
increased from first parity (363.258±11.6 g and 
4.161±0.21 kg) to second parity (385.769±11.03 g 
and 4.864±0.19 kg). Parity had a significant effect 
(p<0.01) on LWW in white giant and soviet chinchilla 
breeds and it increased with parity order [6]. This is in 
agreement with increase in milk production as parity 
order advanced [20]. The lower LWB and LWW in 
first parity animals as observed in the present study 
is due to the fact that earlier-parity animals continue 
to grow until reaching adult size and compete with 
the foetuses for available nutrients during pregnancy. 
Again, increased birth weight with increased parity 
is an indication of older dams’ ability to utilize feed 
more efficiently to support foetal development than 
younger ones as reported earlier [21] in cows. Higher 
LWB and LSW were reported for White Giant rabbits 
at different parities [22] reared under sub-temperate 
conditions of India. A significant effect of parity on 
LWB, as well as LWWwas observed [14,17], while 
parity had significantly influenced the LWB which 
was higher in the third parity than in the first and the 
second parity [23]. Litter traits were not significantly 
influenced by parity [8]; however, litter size and 
weight at birth as well as LSWin the present experi-
ment increased with advancing parity.
WM and WK

In the present study, both WM and WK were 
significantly (p<0.01) influenced by effects of year 
and parity (Figures-1 and 2; Tables-1 and 2). WK was 
significantly (p<0.05) affected by breed. WM and 
WK were 3.680±0.02 and 3.886±0.02 kg in White 
Giant and 3.621±0.01 and 3.801±0.02 kg in Soviet 
Chinchilla, respectively. Prolificacy (number of young 
per kindling) varies significantly according to several 
factors which may be inherent in the animal. It depends 
on the season and the reproductive rate imposed on 
the doe. In healthy does receiving normal feed and 
12-14 h of light, prolificacy seems to be linked to adult 
size [16], hence WM plays a role in determining the 
litter traits. WM and WK was significantly lower in 

first (3.301±0.04 and 3.553±0.04 kg) and second par-
ity (3.533±0.03 and 3.738±0.04 kg) as compared to the 
rabbits in other parities. WM was significantly higher 
in spring season (3.719±0.02) than the animals in rainy 
(3.591±0.02) and winter season (3.647±0.02). Reports 
for WM significantly different in various seasons [8] 
are agreeable with present findings.
GL

The GL was significantly affected by breed 
(p<0.01) and year of kindling (p<0.05), while sea-
son and parity had no effect on GL (Figures-1 
and 2; Tables-1 and 2). The GL in white giant and 
soviet chinchilla were found to be 31.534±0.05 and 
31.826±0.05, respectively. Reports of the significant 
effect of year on GL [24] and not influenced by either 
breed or season effect [1] is there which is partly 
agreeable with present findings that season had no 
effect on GL. Reports of the non-significant effect of 
season on GL for foreign rabbit breeds like Chinchilla, 
White Giant and New Zealand White kept in the high 
altitude conditions of Tamil Nadu is also there [13]. 
However, GL was significantly affected by year and 
season of kindling but was not influenced by the order 
of  parity [14]. In the present study, it was noted that 
parity had no significant effect on GL.
Conclusion

Better reproductive performance in terms of 
higher LSB, LSW, LWB, and LWW as observed in 
present study might be due to favorable environmen-
tal conditions prevailing in the region and THI in the 
region during majority of the period falls under ther-
moneutral zone of the species and also due to avail-
ability of good quality lush pasture/fodder. The sig-
nificant effects of the non-genetic factors like year of 
kindling on all reproductive traits, season, and parity 
on some of the traits in rabbit breeds are indications 
that any future performance improvement strategy 
must take into consideration the environment by pro-
viding additional care, feed supplementation and bet-
ter shelter management to the rabbits so that the full 
genetic potential can be realized.
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