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1. INTRODUCTION.

With the exception of CHEVALET's work (1976) there are no studies 
about maternal effects in rabbit. Only differences between direct and maternal 
effects were established in it. Neither grand-maternal effects nor relations 
among effects were estimated.

The interest of the estimation of maternal effects is the possibi
lity of using them in selection. The interest in quantifying relations among 
effects is based, besides, in the suspicion that they could be negative making 
selection more difficult.

Some biological models have been proposed in order to explain ma
ternal effects in growth traits (review: BONAITI, 1979), based in maternal
lactation above all. Explanations are still little convincing, specially in 
relations among effects.

In this work both the estimation of some components for febe^mater- 
nal effects and their relations and the proposal of an explicative biological 
model are intended.

2. MATERIAL AND METHODS.

Data from 13815 young rabbits from two lines (NZ and CA) obtained 
mating 1284 dams with 165 sires according to a hierarchal plan were used. Cha
racteristics and handling of the population have been previously described 
(BASELGA, 1978; GARCIA et al., 1980). The following traits were measured:

WW: individual weaning weight (at 28 days of life)
SW: individual slaughter weight ( at 77 days of life)
WG: body weight gain from weaning to slaughter ( SW - VW ).
Effects of season, litter number and interactions between them, es

timated solving a factorial design with unequal class numbers by least squares 
(HARVEY, 1975), were substracted from original data. All the analysis were ma
de with "corrected" data, according to BECKER indications (1968) and attribu
ting data to dams and to their products separately.

Four groups of data, belonging to the periods July 1977 - June 1978, 
July 1978 - June 1979, July 1979 - June 1980 and to the first generation of se
lection (periods pi , P2 , P3 and 1G)„ were analyzed separately. The selection
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was made for greater number of weaned in NZ and for bigger VG in CA. As it is 
very improbable that genetic parameters have been modified appreciably in only 
one generation period 1G will be compared with the other ones. All of them 
will be considered as indicators of the consistency of the genetic parameters.

3. RESULTS AND DISCUSSION.

TABLES 1 to 6 show the results obtained in the analysis. The in
terpretation of these parameters was explained by BLASCO et al. (1982).

3.1. Direct effects:
2Estimating hp as 4 x t (products) the values obtained were 0 and 

107. for individual weaning weight, 13 and 187. for individual slaughter weight 
and 25 and 20% for body weight gain in NZ and CA respectively. These results 
agreed with the range given by ROUVIER (1980) in his bibliographical review. 
Body weight gain appears to be the most adequate for selection.

3.2. Maternal effects:

If the value of t (dams) is almost nil, as it seems, this would 
mean that either h^ and hj are almost nil or hj is negative and counterba-r 
lances a possible high value of h^ or hj . If some standard deviation is near ze
ro the covariance will also be nil or almost nil. This is the case of indivi
dual weaning weight, specially in NZ. Accepting that hjj is nil, so is h^ 
and then t^ (dams) nil would imply h^ to be also nil.

It is logical to suppose that maternal effects on slaughter weight 
are consequence of correlation between weights at weaning and slaughter. That 
is to say a consequence of the lactation period, as the variance of weight due 
to birth weight decreases swiftly with age (VENGE, 1963). Admitting it, the 
component ĥ  would also be^nil or almost nil for slaughter weight and body 
weight gain in NZ. In CA hj could have a certain value that would be compen
sated by hpj , as the parameter t (dams) scarcely depends on h|j because of 
its coefficient (1/16).

Mean value of intra-sire regression is, more or less, the same or 
higher when traits are attributed to dams than when they are attributed to 
their products. This happens in all the considered periods. As RIP-products 
contains a bigger fraction of hp than RIP-dams, the only explanation would
be that both the components hpj and ejjj or only one of them were strongly

hpj was nil; but in CA this fact could support 
is below zero. This negative relation between direct

and

negative. In NZ it seems that h„ 
PIthe hypothesis that hjjj

and maternal effects has been observed in other species, mainly cattle
pigs, but its real value has not been determined for the present.

2 2 2Regression on sire would allow to estimate hp, + hp^ or hpj if 
the term 1/8 h02 . is considered to be negligible. Nevertheless, the estimates 
partially contradicts the assertions as they are positive and high for WW and 
SW in NZ. Although there are biological motives to suspect that the component 
h^ Is positive, as it will be explained later, the lack of a logical comport
ment of the estimates may be due to the small number of sires used in the esti
mation, what increases the errors originated by random effects. Regressions are ■ 
less consistent than ANOVA ; for this reason it is possible to accept the nega
tive value of the component ej-j but not to determine its magnitude.

A general estimate of ê  is obtained from (t -(products)- t (dams) 
- 3 x tg(dams)) The estimates obtained are 20%, 15% and 8% in NZ and 15%,
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8% and 9%, in CA. This would stranghten the affirmation that maternal effects 
really act on WW and that their action on WW and WG is due to the relations of 
these traits with the first one.

The estimates made in rabbit by CHEVALET (1976) indicated that ma
ternal effects were 25% for weaning weight and almost nil for 71-days weight 
and body weight gain.

3.3. Grand-maternal effects:

It is very unusual to separate grand-maternal and maternal effects 
in analysis. In other species these effects may be of a little importance, the
re are some "estimates" of about 5-10% for body weight gain prior to weaning in 
cattle (BONAITI, 1979), but according to the results obtained in this work must 
be much more important in rabbit.

The parameters t̂ - 
cause of it is the phenotypic variance of the grand-smother

(dams)is always greater than tg-̂ dams). The main
( a (L ). This com

ponent can be easily evaluated in a 24 and 30% of the phenotypic variance for 
individual weaning weight, 22 and 33%, for individual slaughter weight and 16 and 
23%, for body weight gain in NZ and CA respectively. They are always higher in 
CA. Although it is not possible to separate the components ĥ  , ĥ  and »
because of the high value of 
to be strongly negative.

it does not seem the components oF covariance

3.4. Biological interpretation:

A biological model that tries to explain the estimated values of ma
ternal and grand-maternal components should take into account the relations bet
ween growth and reproductive traits. Rabbits from large size litters present 
smaller weaning weights than those from less size letters, this effect is also 
appreciated in slaughter weight and is less perceptible in body weight gain. 
Carcass weight and dressing percentage behave in the same way that slaughter 
weight. An extremely simple model would be that dams from large size litters 
present smaller weights at the age of her first mating. As it appears to exist 
a positive correlation between ovulation rate and adult weight inside a line 
(HULOT and MATHERON, 1979; GARCIA XIMENEZ, 1981), in general dams from large si
ze litters would ovulate less than those from smaller size litters and would 
produce in average litters whose size would be less than the one from which the 
dam proceeded. On the contrary dams from small size litters would have bigger 
weights at the age of her first mating, would present great ovulations and 
would produce larger litters. In short, if a dam has large litters her daughter 
will have less size litters and her grand-daughter large litters again. Assu
ming it there would be a negative correlation between direct and maternal 
effects and positive between direct and grand-maternal effects. This would be 
applicable both to genetic and enviromental effects, and would affect not only 
to litter size but also to individual weaning weight and, in a less degree, to 
slaughter weight gain, carcass weight, etc.

It would be very exaggerated to say that the relation weight - ovula
tion rate is determinant of the maternal effects, probably it is due to a lar
ger number of effects and their mutual interactions. Much more complex and 
improved models will be needed to explain the relations among direct, maternal 
and grand-maternal effects. These models will have to consider the results ob
tained in physiological experiments dealing with the relations among the nume
ric productivities of grand-mother, mother and daughter.
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R e p e a ta b i l it ie s  (R E ), s i r e  (t̂ ) and da i ( t Q) in t r a c la s s  c o r r e la t io n , in t r a s i r e  (R IP )  
and s i r e  (RP) re g re s s io n  o f the in d iv id u a l weaning weight (WM ),  in d iv id u a l s la u g h te r  weight (SR ) 

and body weight ga in  from weaning to s la u gh te r  (RG), a t t r ib u te d  to da* and to her p roduc ts, in  pe
r io d s  P I,  P2, P3 and 1G. L in e s  KZ and CA.

Table 1. NZ RR
PI P2 P3 IG

RE 0.36 *0.05 0.38 to.06 0.36 ^0.09 0.56 to.09
t«. -0.028io.015 0.003to. 0 2 0 0 .0 0oto. 0 2 0.023to.055

OARS
'o 0.258^0.050 0.250to.040 0.283t0.038 0.163to.008
RIP 0.160^0.065 O.OlSto.OSO -0.040to.025 40.050to.065

' s -0.003to.015 0 .0 0 8to. 0 2 0 0.003to.018 -0.085to.028

PRODUCTS *D
RIP

0.363to.0.0 
0.035to.030

0.373to.043
O.OOOto.0 2 S

0.360to. 038 
-0.045to.020

0.64010.108
-0.175to.055

RP 0.005^0.045 0.000to.030 -0 .0 2 0 to.0 1 S 0.040to.OSS

Table Z. CA RR PI P2 P3 1G

RE 0.39 to.14 0.37 to.08 0.48 to.07 0.41 to.12

OARS
ts 0.02Si0.0«J -0.063to.023 0.020 to.045 -0.040to.053

*D 0.228to.060 0.358to.080 0.323t0.06S 0.243to.098
RIP 0.400to.090 0.13St0.040 -0.065to.030 0.09St0.0S5

*s -0.040t0.0l5 0.032to.038 o.lioto.oss 0.003to.053

PRODUCTS
«D 0.433to.06S 0.33Sio.03S 0.368to.OS3 0.410t0.10S
RIP 0.045t0.040 0.070to.035 0.01Sto.02S -0.090t0.050
RP O.090to.055 -0.155^0.030 -0.210t0.035 -0.005to. 075

Table 3. NZ SR PI P2 P3 1G

RE 0.29 to . 0 5 0.29 to.OS 0.29 to.05 0.40 to.09
«s -0.033t0.0t0 -0.018to.013 -0.010to.015 -O.013to.043

DARS
‘d

0.200to.040 0.203to. 036- 0.223^0.033 0.158to.058
RIP 0.230to.105 0.1SSio.040 -0.090^0.030 -O.125tO.09S

‘s 0.055^0.025 0.040to.025 0.023^0.018 O.OC8-O.C38

PRODUCTS *D 0.236-0.030 0.253t0.033 0.263-0.030 0.395-0.073
RIP 0.135to.035 0.130-0.030 0.030to.025 -0.110-C.050
RP 0.09Sto.045 0.100^0.030 0.005to.020 0.115:0.C4S

Table CA' SR PI P2 P3 1C

RE 0.32 to.14 0.29 to.08 0.32 to.06 0.30 IG.11

‘ s 0.02Sto.043 -0.030t0.01S -0.035t0.026 0.003^.063
OARS

*0 0.238t0.063 0.183io.048 0.233t0.053 0 .2 1 5 :0 . 0 9 0

RIP o .s s s to . io s O.lOOtO.OSO 0.01St0.03S o . t s s ic . u s

' s 0.033t0.030 0 .OS3tO.036 0.00810.023 o.o9Cte.:«4

‘o 0.395to.048 0.24010.048 0.30810.048 0.31610.063
PRODUCTS RIP 0.15510.045 0.15310.045 0.05010.035 o.oe*:o.c"o

RP 0.19530.050 0.130I0.03S -0.09510.040 O.OTOIO.075
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Table 5. NZ WG PI P2 P3 10

u o.as to.os 0.23 to.OS 0.25 Sor.04 0.28 to.09

t8 -o.o io to .o is 0.003to.0is 0.-003^0.015 -0.043tO.028
DANS

*D 0.178to.03B 0 .148t0.028 0.163to.028 0.123^0.055
i U P o.a ioto.ieo 0.1S5t0.040 0.040to.030 -o .2 ioto.oso

*a 0.083*0.035 0.048-0.023 0.04St0.020 0.07St0.043

«D 0.203±0.028 0.183^0.028 0.203to.02S 0.180to.043

PRODUCTS U P o.iasio.oao O.llOto.030 0 .13Sfo.02S 0.01Sto.040

RP 0.156^0.040 0.10Sio.02S 0.009to.020 0 .120to.03S

Table 6. CA WG PI P2 P3 10

U 0.28 tO.07 0.29 to .07 0.28 i0.07 0.23 to.09

ts 0.0iet0.033 -0.045t0.013 -0.030to. 0 20 -0.050to.050
DAMS

*0 0.178to.053 o.isato.oso 0.215t0.050 0.243to.l00

IIP o.sesto.iao o.aioto.oso 0.025to .040 O.oSOto.lOO

*s 0.083to.035 0.055to .040 -0.013to.018 0.093—0.060

0.200to.038 0.240to. 048 0.293t0.048 0.140 to.048

PRODUCTS RIP 0 .235to.050 0.19Sto.045 0.1 ioto.035 0.245t0.065

RP 0.22Sto.055 0 .240to.045 0.0isto.040 0.105to .090

4. OONCLUSSIONS
Direct additive variation increases in the series WW, SW and WG. Ma

ternal additive effects are nil in NZ and difficult to determine in CA. Maternal 
environmental effects and grand-maternal effects decrease in the above mentioned 
series. It is possible to make the assertion that maternal effects act upon WW 
and have an influence on SW and WG because of the relations between these two 
traits and the first one. Environmental covariance between direct and maternal ge
netic effects seems to be negative. Genetic covariance between direct and maternal 
genetic effects is nil in NZ and difficult to determine in CA. A biological model 
that explains the relations among effects through the relations between reproduc
tive and growth traits is proposed.

SUMMARY
A total amount of 13815 young rabbits of two lines, obtained ma

ting 1284 dams with 165 sires according to a hierarchal design, were used in 
the experiment.

Analysis of variance, intra-sires regression and sire-offspring 
mean regression of some traits (individual weights at weaning and slaugh
ter, and body-weight gain from weaning to slaughter) were brought about
attributing them to dams and to their products separately. So it was possi
ble to estimate direct genetic,maternal environmental and grand-maternal phe
notypic e e<̂ j^* former increase but the latter two decrease in the studied 
traits. Relations between direct and maternal effects seemed to be negative.
A model in which relations grandmother-daughter would be positive and rela
tions mother-daughter and grand mother-mother would be negative is proposed. 
Maternal effects would influence on weaning weight directly and on t he other 
two traits trhough their relations with the the first one.
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RESUMEN

A partir de 13-815 gazapos de dos lfneas, proveniences del aparea- 
miento de 1.284 hembras con 165 machos de acuerdo a un plan jerarquico, fueron 
realizados analisis de la varianza, regresion inCrapadres y  regresion sobre el 
padre, de los caracCeres peso individual al destete, peso individual al sacri- 
ficio y  aumento de peso del destete al sacrificio, atribuidos por separado a 
las madres y  a los productos. Elio permitio estimar los efectos geneticos di- 
rectos, ambientales maternos y  fenotipicos de abuela.

Los primeros crecen en la serie de caracteres expuestos, y  los se- 
gundos y  terceros decrecen en la misma serie. Las relaciones entre efectos di- 
rectos y  maternos parecen ser negativas. Se propone un modelo en el que las 
relaciones abuela-nieta serian positivas y  las madre-hija y  abuela-madre nega
tivas. Los efectos maternales incidirian sobre el peso al destete directamen- 
te y  sobre los otros dos caracteres a traves de su relacion con el.
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