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Introduction

Litter size and mean kit weight at weaning
are usually regarded as the best estimates of
numerical and weight productivity of the doe
since they are functions of all preweaning
effects. Preweaning litter losses control lit-
ter size and litter gain at weaning and, conse-
quently, quantify the number of kilograms weaned

per doe per year of production; i.e. the higher
the litter losses the smaller the number of
kilograms produced at weaning per doe and the

lower the income that would be obtained.

In spite of the economic importance of
these component traits for the rabbit industry,
sire and doe effects on litter traits have not
been subjected to extensive studies (Rouvier et
al., 1973; Randi and Scossiroli, 1980). The
objective of the present study was to investi-
gate sire and doe effects on litter traits
measured at weaning in Bauscat and Giza White
rabbits as well as to detect mon-genetic factors
affecting these traits.

Materials and Methods

Rabbits of a foreign (Bauscat) and native
breed (Giza White) were raised at the
Fxperimental Rabbitry of the Faculty of
Agriculture at Moshtchor, Zagazig University,
Egypt, in the period from October, 1975, to
September, 1983, At the beginning of the
breeding season (October), females within each

breed were grouped at random into groups ranging
from 3 to 5 does. For each group of does a buck
from the same breed was assigned at random
except for the restriction of avoiding full-sib
(full-sisters) and half-sib (paternal or mater-
pal half-sisters) matings. Each buck was
allowed to produce all his litters from the same
female in all years of production.

Fach doe was transferred to the buck to be
bred. Hand mating was exercised by restraining
the doe to assure copulation, Does were palpa-
ted 10 days thereafter to determine pregnancy.
Does that failed to conceive were returned to
the same buck to be rebred, and were returned to
the same buck every other 10 days thereafter
until a service was observed. The litter of
rabbits was exmamined and recorded within

young
24 hours of birth. Kits were weaned five weeks
after birth, sexed, ear-tagged and housed in

wire cages in groups, with a maximum number of
10 individuals of nearly similar age in each
cage. Feeding regimes were carried out accord-
ing to the normal system of feeding that pre-
vails in Experimental Farms in Egypt.
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Weaning litter traits collected were: lit-
ter size, litter gain (the difference between
weaning- and birth-litter weights), preweaning
litter mortality (%) and mean kit weight (litter
weight/litter size) at weaning. 4 total of 840
litter-trait records were included in the study.
The percentages of preweaning litter mortality
were subjected to arc-sin transformation before
being analysed in order to make variances homo—
geneous. Data were analysed by using the fol-
lowing mixed model (Harvey, 1977):

¥4 jklmn =
M +Si +Dij +Ak +Bl +Cm +b (Xijklmn_x) +eijklmn

where:

= the observation on the ijklmnCh

Y..

Al litter,

M = the overall mean, common element
to all observations,

S. = the random effect of ith
of doe,

sire

Di' = the random effect of jth doe
d ngﬁted within a random effect of
3 sire,

A, = the fixed effect of kth parity,

B. = the fixed effect of 1°% month of
kindling,

C = the fixed effect of m-
size at birth,

litter

b = the linear regression coefficient
of t observation of . the
ijklmn litter on its litter
weight at birth (as a covariate),

X = the mean of X, , and

i jklmn

a random ggviation of the nth

litter of ij  doe and assumed to
be independen&ly randomly
distributed O, 9. )

®ijklmn

Results and Discussion

Factors affecting litter size:

For both Bauscat and Giza White rabbdits,
litter size differed with parity (Table 1).
Upon examination of parity least-squares means,
no pattern was observed. The present study and
those of Kalinowski and Rudolph (1977) and Afifi




et al. (1982b) show that the inconsistency in
parity effects on litter size at weaning may be
due to differential mortality wuntil weaning
within litters of different parities. Differ-

ences 1in litter size due to parity effects were
not significant (P > 0.05). Similar results
were reported by Afifi et al. (1976), Khalil
(1980), Afifi et al. (1982a), Afifi et al.
(1982b), Emara (1982) and Lukefahr et al.
(1983¢).

There was a general tendency for litter
size at weaning to be relatively low in October
and November and to increase as month of kindl-

ing in the year of production advanced and to
decrease again during April and May (Table 1).
This trend was observed by other Egyptian

investigators (El-Khishin et al., 1951; Khelil,
1980; Emara, 1982). The differences in average
litter size at weaning in the present and other
Egyptian studies may be attributed to differ-
ences in preweaning litter losses during the
suckling period which occurred in litters born
at different months. The significant linear,
quadratic and cubic relationships between litter
size and month of kindling in both breeds (Table
2) lead to an expected curvilinear effect of
month of kindling on litter size. Evidence is
available in the Egyptian studies on month-of-
kindling differences for litter size by Khalil
(1980). Most of the studies in countries other
than Egypt (Broeck and Lampo, 1975; Lukefahr et
al., 1983a,b) have shown that season or month-
of-birth effects on litter size at weaning are
not significant.

Litter size at weaning increased (p <
0.001) with increase of litter size at birth
(Tables 1 and 2). Also, a linear relationship
(P < 0.001) between litter size at weaning and
litter size at birth was found, with no
observable quadratic and cubic effects. Our
interpretation is that the size of the litter at
weaning improved significantly in a linear
fashion from the smallest (< 3 young) to the

largest (> 9 young) size of litter at birth.
However, the relative sizes of the F-values
indicate that litter size at birth was the most
important factor influencing litter size at
weaning. This is because of the part-whole
relationship between the 2 variables. Further-

these resulgs indicate the possibility of
early

more,
increasing litter size at weaning through
selection for large litter size at birth.

Each 100 gram increase -in litter weight at
birth was associated with an increase of 0.4 and
0.1 young in the size of the litter at weaning
in Bauscat and Giza White does, respectively
(Table 1). The superiority of Bauscat rabbits
over those of Giza White in this respect may be
due to better maternal ability of Bauscat does
during the suckling period. The linear regres-
sion coefficient of litter size at weaning on

litter weight at birth was significant (P <
0.05) for Bauscat and non-significant for Giza
White rabbits (Table 2). Accordingly, the
analysis of variance offered an indication that

litter size at weaning in Bauscat rabbits was
significantly linearly increased by the improve-
ment of weight of litter at birth.

13

Factors affecting litter gain:

Preweaning litter gain increased linearly
(P < 0.001) as parity advanced (Tables 1 and 2).
This trend is thought to be due to the improve-
ment in the care and ability of the doe to
suckle her young with advance of parity
sequence. The relative sizes of the F-values
for the non-genetic effects included in the
model of analysis indicate that parity effects
contribute (P < 0.001) to the variance of litter
gain in both breeds of the present study. Simi-

lar results have been reported by Afifi et al.
(1982b).

Results in Tables 1 and 2 lead to the con-
clusion that preweaning litter gain increased

significantly (P < 0.001 or P < 0.05) in a cur-
vilinear fashion from the early months of the
year of production (October and November) to its
end during April and May (Table 1)

Preweaning litter gain increased linearly
(P < 0,001 or P < 0.01) with increase of litter
size at birth (Tables 1 and 2). Also, the over-
all means aof preweaning litter gain (adjusted
for other effects in the model of analysis) were
observed to increase by 0.305 and 0.297 kg for
each kg increase in litter weight at birth of
Bauscat and Giza White rabbits, respectively.
From these linear regression coefficients, pre-
diction equations for preweaning litter gain
(ad justed for other effects) in Bauscat and Giza
White breeds, respectively, are calculated:

A
ds

G
Y, and Y, are the predicted
ggin for Bauscat and Giza White breeds, respec-
tively, LWB = observed litter weight at birth,
and X = mean of the trait. Therefore, a predic—
tion curve based on the regression of litter
gain on litter weight at birth, adjusted for
other effects in the model, could be plotted to
indicate the changes that would be expected in

preweaning litter gain with increasing litter
weight at birth,

1742.9 + 0.305 (LWB - X)
1643.4 + 0.297 (LWB - X)

preweaning litter

Factors affecting mean kit weight:

Mean kit weight at weaning increased
linearly as parity sequence advanced until the
6th litter (Table 1). However, comparing this
trend with that observed previously for litter
gain confirms the direct and positive associa-
tion between 1litter gain and individual kit
weight measured at the same age. This trend is
thought to be because milk yield of does
increases as parity increases (Holds and
Szendro, 1982). Possibly, the present findings
are expected because does in their 1st parity
have just 'reached sexual maturity and, conse-
quently, their lactational performance during
the suckling period is at its lowest level.

As observed for litter gain, results of the
analysis given in Tables 1 and 2 showed that
mean kit weight at weaning increased in a curvi-

linear manner, but at a decreasing rate, as
month of kindling in the year of production
advanced. This confirms the close association
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Table 1. Least sguares means and their standard error of factors affecting litter treits at weaning in Bauscat and Giza White

rabbits.

Preweaning
Litter Size (Young) Litter Gain (grams) Mean Kit Weight (grams) Mortality (%)
Inde-
pendent
Variable Beuscat Giza White Bauscat Giza White Bauscat Giza White Basucat Giza White
N Mean + SE N Mean + SE N Mean + SE N Mean + SE N Mean + SE N Mean + SE N Meean N Mean
Parity
st 79 4.9+ 0.2 55 4.4 +0.3 79 1523 + 120 55 1329 + 149 79 432 + 17 55 385+ 22 90 18.1 65 22.9
2nd 80 4.4 + 0.2 52 4.3+0.3 7 1500 + 119 52 1420 + 146 80 481 + 16 52 431 + 22 87 18.7 61 24,1
3rd 79 4.7+0.2 60 4.0+ 0.2 79 1712 + 118 60 1445 + 139 79 462 + 16 60 465+ 20 99 30.8 67 27.4
4th 72 4.8 +0.2 52 4.5 +0.2 73 1870 + 116 52 1618 + 140 72 456 + 16 52 441 + 20 88 31.2 54 I5:5
5th 60 4.6 +0.2 31 4.4+0,3 60 1785 + 124 31 1871 + 169 60 474 + 17 31 5204 26 65 25.7 35 27.3
>6th 55 4.8+0.3 58 4,9+ 0.3 55 2067 + 140 58 2177 £ 159 55 507 + 20 58 534 + 24 73 29.2 66  16.5
Month of Kindling
Oct-Nov 65 4.0+ 0.2 40 3.7 + 0.3 67 1129 + 127 40 1288 + 158 65 389 + 18 40 422 + 24 79 33,2 44 33,5
Dec 52 4.9+03 39 4,7+0.3 52 1853 #1139 39 1782 + 166 52 476 + 20 39 492 + 25 58 17.1 42 12.8
Jan 78 4.9 +0.2 49 4.,6+0.3 78 2034 + 120 49 1727 + 149 78 524 + 17 49 481 +22 88 19.3 51 13.8
Feb 7% 5.1 +0.2 63 4,94+0.2 73 2123+ 122 63 2079 + 137 74 513 +17 63 525+ 20 82 19.3 69 13.2
March 56 4.8 £0.2 46 5.2 +40.3 55 1953 + 133 46 1975 4+ 153 56 504 + 19 46 462 + 23 61 20.6 S50 11.9
Apr-May 100 4.4 + 0,2 71 3,5+ 0.2 100 1365 + 114 71 1009 + 137 100 405+ 16 71 394 + 20 134 44,4 92  56.1
Litter size at birth
<3 33 3.2+0.4 16 2,7 +0.5 34 1490 + 160 16 1386 + 212 33 616 + 31 16 647 + 40 45 9.1 19 7.9
4 30 3.6+0.3 29 3,2+0.46 30 1515+ 165 29 1358 + 177 30 506 + 26 29 547 + 29 40 31.1 36 16.7
5 51 4.,6+0.3 63 4.24+0.3 50 1757 + 137 63 1676 + 144 S1 481 + 20 63 482 +22 63 17.2 72 25.4
6 7% 4.8 +0.2 S0 4,6+ 0.3 74 1710 + 122 50 1628 + 150 74 441 + 17 S50 417 + 22 83 25.6 53 18,8
7 98 4,9+0.2 62 5.0+0.3 98 1721 + 111 62 1781 + 143 98 441 + 15 62 417 + 21 115 29.8 68 30.0
8 70 6.6 +0.2 44 53+0.3 68 2166 + 123 44 1749 + 160 70 398 + 18 44 371 +26 74 20,9 53 35,7
>% 69 5.44+0.3 46 6,1 +0.3 71 1841 + 126 44 1926 + 158 69 397 + 22 44 358 + 28 B2 48.6 47 24.7
Regression on birth litter weight
linear 0.004 + 0.001 0.001 + 0.001 0.305 + 0.534 0.297 + 0.648 -0,158 + 0.124 0.281 w.o.wbo -0.049 -0.009

*

The values given are retransformed estimates and, consequently, have no associated standard errors.
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Table 2. Least squares means and their standard error of factors affecting litter traits at weaning in Bauscat and Giza White

rabbits.
Litter Size (Young) Litter Gain (grams) Mean Kit Weight (grams) Preweaning Mortality (%)
Giza Giza Giza
Bauscat Giza White Basucat Giza White Bauscat wWhite Bauscat  White Bauscat White
d.£. M.s  d.f.% MS M.S M.S M.S M.S d.f. M.S  d.f. M.S
Sire of doe 23 4 13%%% 24 3.67 562114% 104804 3% 20971*% 3291 4% 23 913 26 1206%
Doe/Sire 92 1.49 56 2,32 330883* 263862%% 11345 10973 99 744 59 631
Parity
Linear 1 0.08 1 2.64 6292550%%* 6693596%%* 43680 27897 5%** 1 2437 | 342
Residual 4 753 4 11.18 414672 1053231 71687 85174 4 2728 4 2618
Month of kindling
Linear 1 13.04%%% 1 12,20% 3679883%** 749434% 308173%%* LL4L204% 1 281 i 1156
Quadratic 1 10.48% 1 21.55%% 5656849%** 3348050%%% 353098%** 26064 1%%% 1 11131%% 1 19050%*%*
Cubic 1 13.64%% 1 17.31%* 3020721 %%* 731915% 109338** 74985%* 1 1728 1 2015
Quartic 1 0.98 1 23, 04%%% 1367756%* 3690383%%* 56921* 124857%%* 1 2794 1 7896%F%*
Quintic 1 0.05 1 12.77%x 516920 12571 33194 6767 1 891 1 3321%*
Litter size of birth
Linear 1 60.59 1 62.01%*%* 4425224%%% 1376187%% 245003%%* 325439%*% 1 2865 1 1189
Quadratic 1 8.32 1 1.99 157968 549167 86175%* 107799%* 1 565 1 1053
Cubic 1 4,23 1 1.81 77975 86627 23829 12684 1 3237% 1 29
Quartic 1 19, 66%* 1 2.27 15842 77611 19138 1 1 162 1 996
Quintic 1 29.81%xx 1 0.04 15497 100426 1822 4534 1 5417%% 1 143
Residual 1 1.52 1 0.43 421504 136652 17713 14862 1 142 1 620
Regression on birth litter weight
Linear 1 10.90% 1 0.19 77537 36336 20009 47669% 1 2894 1 63
Remainder 292 2.20 210 2.24 493091 430694 12286 11886 362 847 245 585

a
+

* R
P < 0.05;

ﬂ ;

Hk

P < 0003

Error term to test sire effect.

*
P < 0.001.

These degrees of freedom are the same for traits of litter gain and mean kit weight.
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between litter gain and mean kit weight at
weaning. Also, the relative sizes of the F-
values for the non-genetic effect included in
the model of analysis indicates that month of
kindling was an important factor influencing
mean kit weight at weaning (Table 2).

Average individual kit weight at weaning '

decreased linearly (P < 0.001), but at a
decreasing rate, with the increase of litter
gize at birth (Tables 1 and 2). The same trend
was reported by Afifi et al. (1973) for average
individual weight per litter at birth, Coupling
these findings with the corresponding findings
obtained for preweaning litter gain, it could be
concluded that larger litter size at birth is
related to heavier litter gain at weaning but
with lighter average weaning weight per kit in
the litter.

The linear regression of mean kit weight at
weaning on litter weight at birth was sig-
nificant (P < 0.05) for Giza White and non-
significant 1in Bauscat rabbits (Table 2).
Whether these relationships are real or are a
result of the limited nature of the data set or
due to some other unexplained cause cannot be
ascertained.

Factors affecting preweaning litter mortality:

Preweaning mortality changed with advance
of parity but no definite trend could be estab-
lished (Table 1), Most of the studies reviewed
showed a general trend indicating that pre-
weaning mortality rate decreased as parity
sequence advanced to a certain level, then
increased again in subsequent parities. The
present and reviewed studies suggest that in
rabbits, maternal abilities, such as nest
building, improve with experience. Contradic-
tory to this trend, Afifi et al. (1982a) and
Emara (1982) reported that percent of litter
losses during the suckling period increased from
the lst to subsequent parities. The effect of
parity was found to have no significant effect
on preweaning mortality (Table 2). These
results indicated that parity effects had negli-
gible or no influence on preweaning litter
mortality. Findings of the present study are in
agreement with those reported by other Egyptian
investigators (Khalil, 1980; Emara, 1982).

Preweaning mortality decreased in a quadra-
tic manner (P < 0.001), with an increasing rate,
as month of kindling advanced until March and
increased thereafter during April and May
(Tables 1 and 2). Lower litter losses during
December to March, as compared with those of
other months of the year of production, may be
due to higher availability and better nutritive
value of green fodder, in addition to milder
weather (especially the environmental tempera-
ture) which prevails during December, January,
February and March months, However, different
trends for the effect of month of kindling on
preweaning mortality rate were reported by some
Egyptian investigators. Ragab and Wanis (1960)
found that the lowest mortality rate up to wean-
ing was for rabbits born during January and
February. Lower litter losses were recorded by
Khalil (1980) during November and December and
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by Emara (1982) during March and April., The
relative sizes of F-values for non~genetic
factors presented in Table 2 indicate that month
of kindling was the only factor with a meaning-
ful effect (P < 0.001) on preweaning mortality.
For the breeds studied here and for other breeds
of rabbits, results obtained by some Egyptian
studies (Ragab and Wanis, 1960; Khalil, 1980;
Emara, 1982) showed the same effect of month of
kindling on preweaning mortality. Extensive
studies in other countries (Rollins and Casady,
1967; Rouvier et al., 1973; Lukefahr et al.,
1983c) have demonstrated that month or season~
of-birth effect an influence on preweaning
mortality rate.

Preweaning litter mortality differed as
litter size at birth changed, but the differ-
ences were limited and not significant (Tables 1
and 2). These results confirm those obtained by
Rollins and Casady (1967), Rao et al. (1977),
Khalil (1980) and Emara (1982). In contrast,
Ragab and Wanis (1960) found that effects of
litter size at birth on preweaning mortality
were significant (P < 0.01).

Estimates of linear regression coefficients
of preweaning mortality on litter weight at
birth showed that preweaning mortality decreased
insignificantly as 1litter weight at birth
increased (Tables 1 and 2). This expected trend
may be due to the fact that increase in litter
weight at birth is associated with an increase
in average individual weight per litter at
birth. Consequently, the larger rabbits become
strong, fit and more resistant to diseases and
death. :

Sire effect:

The sire of doe affected (P < 0.05 or P <
0.001) all litter traits studied with the excep~
tion of litter size in Giza White and preweaning
litter mortality in Bauscat breed (Table 2).
However, significant sire effects on most of the
litter traits suggest that litter traits must be
analysed as a trait of the doe. Accordingly,
the effect of sire of the doe that produced the
litter must be considered in genetic analyses
instead of the mating-buck effect. In conclu~-
sion, = selection of sires of does based on the
doe's performances for litter traits at weaning
will be effective for the genetic improvement of
these traits.

Doe effect:

The doe had non-significant effects on
litter traits of both breeds with the exception
of preveaning litter gain. It may be possible
that feeding and management practices masked
full expression of doe differences. Addition-
ally, a negative covariance may have existed
between litters in adjacent years because of
imbalances in body reserves of the doe from one
year to another. Differences due to doe effects
in litter traits measured at weaning may be
attributed to differences in maternal effects
determined by nourishment of the young during
the suckling period (Randi and Scossiroli,
1980). Differences in the phenotypic relation-
ships between growth rate of does and their




reproductive traits (Rollins et al., 1963) could
be added as another cause in this respect. In
short, if a doe has large litters, her daughter
will have lower litter size and her grand-
daughter large litters again, assuming that
there would be a negative correlation between
direct and maternal effects and positive between
direct and grand-maternal effects (Blasco et
al., 1982). Therefore, selection for increased
growth rate or increased mature size of the dam
is expected to increase litter size, litter
welght and litter gain. In conclusion, evidence
from the literature reviewed and other suggested
interpretations here indicate that litter traits
are primarily associated with the dam rather
than the sire. Improvement of litter traits is
accomplished primarily through the selection of
does based on their own or their dams'
reproductive performance.

Summary

Records of 840 litters of Bauscat (B) and
Giza White (G) rabbits were analyzed to quantify
sire of doe, doe within sire, parity, month of
kindling, birth litter size and birth litter
weight effects for litter traits at weaning.

No definite trends for parity effects on
weaning litter size and preweaning litter mor-
tality were detected. Preweaning litter gain
and mean kit weight at weaning (except mean kit
weight in B rabbits) dincreased linearly (P <
0.001) as parity advanced.

There was a general tendency for litter
size, litter gain and mean kit weight to be low
when kindling took place in the early months of
the year of production (October and November)
and to increase significantly in a curvilinear
manner as month of kindling advanced. Prewean-
ing litter mortality decreased in quadratic
pattern (P < 0.001) as month of kindling
advanced until March and increased thereafter
during April and May.

Litter size at weaning and preweaning
litter gain increased linearly (P < 0.01 or P <
0.001) with increase of litter size at birth
while mean kit weight decreased linearly (P <
0.001) but at a decreasing rate. Birth-litter-
size effects on preweaning mortality were very
limited.

Litter size, litter gain and mean kit
weight increased by the improvement of weight of
litter at birth. Preweaning mortality decreased
as birth litter weight increased, but the dif-
ferences were of little magnitude and can be
ignored.

The sire of doe significantly affected all
litter traits studied with the exception of
litter size in G breed and preweaning mortality
in B while the doe had a non-significant effect
on traits of both breeds, with the exception of
litter gain (P < 0.05 or P < 0.01).
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The  authors, of the Polytechnical
University of Madrid, Madrid, Spain, conducted a
study to determine the effect of dietary fiber
and starch levels on growth, enteritis, nutrient
digestibility and digestive tract characteris-
tics af fryer rabbits.

One-hundred -and eighty New Zealand White
rabbits, weaned at 28-30 days of age, were allo-
cated to the dietary treatments. The diets were
based on barley, alfalfa, wheat bram, soybean
meal, sunflower meal and barley straw, to pro-
vide varying levels of fiber and starch. The
proportions of feedstuffs were varied to main—
tain an energy-to-protein ratio of 23-25 kcal DE
per g of digestible protein. Nutrient composi-
tion of the diets is shown in Table 1,

Growth perfarmance and diarrhea mortality
rate are shown in Table 2. The data indicate
that at all crude fiber levels between 9.1% and
17.4%, a high growth rate was maintained, while
at higher fiber levels, growth rate was reduced.
Nutrient digestibility decreased with increasing
fiber levels. Diarrhea mortality was low, and
was observed primarily in the group receiving
the lowest fiber diet.

Doe reproduction and -

Randi, E. and Scossiroli, R.E. 1980. Genetic
analysis of production traits in Italian
New Zealand White and Californian pure-
breed populations. 2nd World  Rabbit
Congress, April 1980, Barcelona, Spain.

Rao, D.R., Sunki, G.R., Johnson, W.M. and Chen,
C.P 1977. Postnatal growth of New Zealand
White rabbit (Oryctolagus cuniculus), J.
Anim, Sci. 44(6):1021-1025.

Rollins, W.C. and Casady, R.B. 1967. An apaly-
sis of pre-weaning deaths in rabbits with
special emphasis on enteritis and pneumo-
nia. I. Non-genetic sources of variation.
Anim. Prod. 9:87-92.

Rollins, W.C. and Casady, R.B. Sittmann, K, and
Sittmann, D.B. 1963. Genetic variance
component analysis of litter size and wean-
ing weight of New Zealand White rabbits.
J. Anim. Sci. 22(3):654~657.

Rouvier, R., Poujarieu, B. and Vrillom, J.L.
1973, Statistical analysis of the breeding
performance of female rabbits: Environmen-
tal factors, correlation and repeatabili-
ties. Ann. Genet. Sel. Anim. 5(1):83-107.

Some characteristics of the digestive tract
were measured in animals from low, medium and
high fiber diets (Table 3). Weight of the sto-
mach, stomach contents and weight of soft feces
in the stomach were highest with the higher
fiber diet. In contrast, cecal welghts were
highest with the low fiber diet. Increase of
stomach contents with higher dietary fiber 1is
probably a consequence of the lower dietary
energy level, resulting in a higher feed intake,
Increased weight of the empty stomach is proba-
bly an adaptation to a low energy diet, allowing
greater capacity for increased feed intake.

The increased size of the cecum and cecal
contents on a low fiber diet has also been
reported by other workers. The most likely
explanation is that it is a reflection of hypo-
motility of the cecum, resulting in a prolonged
retention time in this organ. Fiber stimulates
hindgut motility. The hypomotility of the cecum
on low fiber diets favors development of enteri-
tis and signs of diarrhea, thus producing the
seeming anomaly of diarrhea resulting from con-
stipation. The reduced weight of soft feces in
the stomach in the animals fed the low fiber
diet is a further reflection of cecal hypomotil—
ity, resulting in less cecal coatents being
secreted as soft feces.

In summary, this study supports a number of

others, indicating that a dietary crude fiber
level of less than 10Z is likely to promote
enteritis and reduced growth, while a crude

fiber level exceeding 17% reduces performance by
limiting energy intake,



