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Introduction

There is & special relstionship between litter size and body
weighit, This relstionship cen be divided into 2 perts:

8. The relationship of the dam and her litter,

b, The relstionship amongest tie members of the litter,

Seversl studies reported on litter size in rebbits (3ittman,
Ro0llins, Sittmsnn and Cssady, 1964; Rollins, Cesady, Sittmsnn and
Sittmenn, 1960; snd Venge, 1963) and in vsrious other species have
indicat=d & fsvoursble positive phenotypic correlstion between post-
weaning growth rste of the dam and the litter size she produces, It
would De rather difficult to know the exect naiure of this correlstion

becsuse of the sssocisted environmentel srtefacts medisted through the
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dsm {Castle, 1929; Venge, 1950; Yso and Zaton, 1954; Rollins and
Cssady, 1960; Leplege, 1970; Macarthur, 1949; Felconer, 1953; Bredford,
1971; and Wilson, 1973). Therefore, selesction for incressed growth rate
is expected to increase litter size at birth. On the other hang,
woolittle, Wilson and Hulbert (1972) and 21 amin (1974) showed that
young bom in larger litters tend tvo be smaller at birth and st weaning.
Thus, selectian for an incressed peost-wesning growth rate will produce
larger litters but with smeller individusl birth weights.

The present work is undertsken to show scme litter traits and
their sssocistion with other clesely relsted dierscters. This will be
useful in supplying informstion about their inheritance and sbout

factors influencing them,

Materisl and Methods

Two streina of rebbits were obtsined for this experiment.
The first designated as NR, was a pure New Zealand "hite (NZ¥), The
seoond strein, celled PS, wses s Celifomisn breed. The New Zesland
Wnite strein wes divided into 3 lines selected for different trsits
while the Californisn stfein was divided into 2 iines. The following

description summerizes the lines on tune salection criteria:
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Line No, Line designation Description

1 CR Selected for repid post-wesning

growth rete from NR strein,

2 CRX Selected for reyid post-wesning
growth rste initisted ss s cross
from GR msles and PS femsles.

3 (o9 Rendom bred control from NR strsin.

N PS Rendom bred control from PS strsin.

The mesns and standsrd devistion sre preéented for the treits

studied. Males were msted to & group of 3 does each.

Bosults

s, Litters produced:

The number of dees kindling snd those wesning a litter esch

generetion x lines is shown in Teble 1,
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Teble 1. Number of doea kindli.ng(') and weasning litters(b) by
geerstion snd line

Line GR GRX @ Ps
Gen, s © s b a b s b

1 50 (34) - with GR 10 (6)
2 18 (17) 12 (9) 18 (1) 1 (9)
3 18 (17) 18 (17) 17 (16) 11 (8)
L 18 (16) 17 (15) 16 (15) 10 (9)
5 15 (13) 15 (1) 1w (9) -

Since lines GR and CL originsted from the same base, they were
considered together in gzenerstion 1 under line GR for does wesning a
litter.

The propertion of does which failed to wean » litter becsuse
it wes either stillbormm or lost prior to wesning veried between lines
and generstiona. The lsrgest less wes st generstion 1 where only 68%
of the does which kindled reised their litter and 32% ‘lost their
litters (Tehle 1). This hes declined to less then 104 in later

generst iona.
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Litter size vorn hss shows s increase in ell trz lines over
the first two gererstions {Tsble 2. In all lines, tunere stpeors to
be an upward trend in litter size wren comparing t.e first end (ifth
senersticns except for the control, wilch reisinsd almost at tne
level of the bsse populstion. The low values ooteined for the GRA

lire in gencrstion § could be due to sazpling since fewsr does kindled
in thet generstion. Fig. 1 dericts ti:s Qluziustlons wirich occurred in
tne averaze litter size in 81l lines and zenerstions., The most prominant
feature of tue graph is the drop in meen litter size of tile GR line ot
generstion 4.

The oversll mean litter size born for tie first 4 generations
wss 7,30 young per litter while tiie number born alive wes 6.84 young
»2r litter.

The freguency of litter sice vorn in escr. line in tre
different genersticns and the totel of a1l lines and =sll cenerations
sre plotted in & histogrem (fig. 2). from the histo;rem we cen sze
thet tee most fre-uent litters encountered were those with 6, 7 and &
young per iitter. In t..e lings vhere there vwas selectiorn ror zrowth
rete (histosrsm 2F and G), there seem to te mcre litters with larger

dize then in tre otner lines. the crosstred line (E), slsc has its
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Table 2: average litter size o' 2’ ani litter size vom slive
in

esch line and generstion.
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Pigures in brackets represent number borm slive.
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frequent class at the highest level (> 10 young). In the unselected

lines, GL (D) and PS (4) smsll litters were quite freguent.

b. Size of litters wesned

\ The size of the litter wesned is sn indicstion of the dam's
direct contribution to production. Also, larger litters weaned mesn
more number sveilsble for testing end consequently higher selection
intensities, The sversge numbers weaned pexr }itter sre shown in Teble 3
for sll lines sand generstions, When compsring gemerstion 5 with the
first generstion there seems to be an improvement in sversge litter
pize st weaning., Tiiere wes some moderste incresse in the GR and GRX
lines. Both the CL snd PS lines remsined slmost at the initial level.
The oversll litter size wesned in sll the lines for generstion 1 to h
wes 5.47 young per litter, The ooefficients of veristion heve indicsted

» foir smount of verisbility which cen be utilized in selection (Tsble 4).
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Teble 3. aversge litter size weaned Ly line end generstion

G:.‘“-“ GR GRX @ PS
1 472 ¢ 1.95 - seme a8 GB 493 ¢+ 2.10
2 5.2k + 2,66 4,90 + 2.40 4,79 + 2.15 401 + 3.09
3 5.48 + 2.4 6.64 + 1.90 5.76 + 1.78 4.63 + 2,90
I 5.43 + 1.83 6.47 + 125 493+ 2,28 5.33 & 2.42
5 5,69 + 2.59  6.67 3 2.50  L.BO 4 2,08 -

Tsble 4. Coefficients of veristion in per cent for litters bom

of the lines in esch gemerstion.

Line R GRX @ PS
Gen.
1 35.90 35.90 35.90 48,50
2 35.10 4143 40,89 45.60
3 36.01 26.35 47.60 45.00
N 43.90 41,60 50.10 41.10
5 31.30 41,90 34 40 -
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c. Age st first kindlin, Table 6. Weight st msting of meles (}) and females (F) and weight

of females st birth of litter {gm).

This is one of the messures of the reproductive sbility of

Gan 3 4 5
the femsles snd protably of tae males ss well (since both are msted Line M i v P " F
st about trne same ege), but tois wes not tested. It is slsc the
zenerstion interval from trne birth of the does to tie birt.. of their : Yating weight
first offspring. GR 2936 3430 31C1 3295 3151 3433
From Teble 5, it cen be seen that there is 8 decrease in age GRX 3034 3660 3390 3490 34,92 3537

ot first kindling in sell lines except for the GRX line. Age ot first L 2860 2967 2857 2996 2751 3020
kindling decressed between generstion 1 and 5 by £ deys for the
sversge of the lines. However, the GR line resched sexusl msturity ¥eight st birth
esrlier then the other lines (P~ ,05). The last to kindle was the

GR - 3590 3697
GRX line. This oould be attributed to the fsct thst the GRX lines

GRX - 3816 3766
wes hesvier in bolly weight which might heve delsyed its sexusl

L - 3431 3490

maturity {Table 6.

Table 5. .ge at kindling first litter by genersticn snd line

Line 411 lines aR GRX @

1 162 + 14 162 + 14 - 162 + 14
2 177 + 18 - 178 + 15
3 163 + 16 156 + 13 160 + 22
4 159 + 19 172 + 22 163 + 20
5 154 + 15 151 + 16 165 + 12 158 + 16
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d. Inbreeding

The effective populstion size intemaed for all the lines
(6 msles snd 18 femsles) is expected to be 18.05 with an increment in
inbresding (& F) of 0.0277 esch gemerstion., Up to generstion 5, the
cumil stive inbreeding frem the expected effective populstion number
would be o.g) for esch line.

sctusl inbreeding coefficient cslouleted from the effective
number of breeders in the selected lines st generstion 5 was as follows:

GR line: 0,1309; GRX line: 0,1161; CL line: 0.240 sand
PS line: 0.1756 st gemnerstion 4.

The depsrture from the expected vslues due to inbreeding wes
not lerge. indiceting thet inbreeding did not csuse serious detveriors-
tion of reproductive perfermsnce. inis wes supported by & lower level

of inbreeding csloulsted from the pedigree (5 - 8%).

.\ Discussion

Generally, litter size in rsbbits varies between breeds and
streins within breeds. In this study litter size wes lsrger then thet

reported by Rollins et al. (1960) for New Zeslsnd Whites.
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In snimsls which hseve their young in litters, there is s
specisl relstionship between litter size and body weight. Young born
in lerger litters tend to be smsller st birth and st wesning. Further-
more, salection for high post-weaning weight goin (1lines GR and GRX)
will sutomsticelly produce genotypes which incressed mature weights
(Sollsr snd Mosv, 1973). A lerger msture body weight (Teble 6) will
provide an improved mstemal environment, thus incressing litter size
in the fallowing generstion (Fig. 2E).

There seems to be an oversll improvement in litter size over
the initisl generstion. It is ususlly expected thet inbreeding will
heve s detrimentsl effect in smell populstions especislly in reproduct-
ive performence but it seems thst the msting plan svoided & high level
of inbreeding st that stage. However, inbreeding and géletic arift
sre more important over ti.e long term It ocen De seen from the
avidence on litter size bom (Tsble 2) and litter size wesned (Tsble 3)
thet selection for post-wesning growth (1lines GR and GEX) hsd incressed
these trsits. Falconer (1965) hass explsinad the relstionship between
litter size born of the dam snd body weight of the daughter. The
msternsl effect sltemstes between the negstive influence of the dem

on body weight of her dsughters and the positive ocorrelstion of the
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daughters' body weight snd their litter sizes. Le suggested stsndard-
izing litter size to remove this negstive environmentsl effect,

In conclusion, selection for post-weening growth rete has
led to 8 correlsted response in litter sige which resuited in an
incresse in number born per litter.

Since does feed their young once per day, it seems that
there is en optimum litter size of eight young per litter. This will

coincide with the sversge number of eight teats per doe,

Swmaery

4 salection experiment involving two streins of rebbits,

» New Zesland Waite (NR) and » Celifornisn (PS) were divided into
seversl lines selected for post-weaning growth rate between 30 and 60
days of sge. In esch of the lines GR; GRX and CL six msles were each
mated to three famsles while in the PS line there were fbur meles esch
msted to 3 femsles.

Litter size bormm sversged 7'. 30 yomg/'litter snd litter sige
born slive sversged 6.84 young/litter over sll tihe lines. It bas
shown a correlsted response to selection for repid post-wesning
growth rete. The ooefficient of varistion for litter size bom wes
high indicating s lsrge veriability in the trsit.

Litter size wesned 5.47 young/litter over all the lines snd
generstions showed some improvement over the initisl levels. It was
slso shown that inbreeding had little effect on litter treits indicet-
ing the succeass of the mating plan in sveiding inbreeding st the
initis] generstions. There was a correlsted response in age at first

kindling to selection for rapid post-wesning growth rete.

P~

o
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