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Intraduction

Rate of passage of digesta atfects hoth cxtent
and site of digestion. [lowever, there are few
studies on dietary factors that influence retention
time in high producing dairy cows. The objectives
af this study were to compare the transit of 3
lorages and associated concentrate in 3 diets dis-
tributed at 2 levels of feed intake in dairy cows
in mid laclation.

Materials and Methods

Eleven cows in mid lactation (24 kgfd fat cor-
rected milk, S80 kp LW) fitted with rumen fistula
were used. Four cows were fed a maize silage
based dict (MS) with a forage: concentrate ratio
{(F:C) of 65:35, § other cows were fed a prass
silage based diet {((S) (1:C = 55:45) and 6 cows
were fed a grass hay hased diet (H) (F:C = 5§5:45).
Two levels of feed intake (ad libitum and 80% of
ad libitgn) were compared in a crossover design
with 24 day periods (14 d adaptation). Animals
were fed twice a day (8 and |7 h), Forages were
labelled by Ytterbium and concentrales by Euro-
pium as follows: cell contents of feedstuffs were
extracted with EDTA (1 h at 90°C), then residues
(approximately 850 g NDF/kg DM) were soaked
24 h in marker solution (20 g rare carth + 10 g
citric acid/kg DM) and pll was maintained near
2.2. Labelled forages (0.9 kg) and concentrate
(0.5 kg) were offered on day 15 before the morn-
ing mea} and any uneaten fractian was placed info
the rumen via the fistula after 30 min.Total faeces
collections were performed during 9 days at 6, 9,
12, 16, 24, 28, 32, 36, 48, 54, 60 hours, then
every 12 hours. The mean retention time (TMRT)
of marked particles in the whole alimentary tract
was calculated from the total quantities of mar-
kers excreted at each intcrval. Faecal concentra-
tion data were aiso fitted to a twa compartment

time independant model (Grovum and Williams,
1973) (y = A eXIETV) _ g (KT gpere y
and A are marker conceniration, TT is time of
first appearance of marker, k1 ig the fractional
rate constant of marker in the reticulorumen
{I'l = 1/k1) and k2 is for a second compartinent
(T2 = 1/k2, rising part of the curve). Liquid rumi-
nal turnover rate (k lig) was esfimated at day 15
using Polycthylene glycol (PEG). After dosing
inta the rumen via the fistula, natural logarithm
of marker concentrafion in ruunen juice was re-
gressed on time during 24 hours. Data were
analyscd with SAS program using separately for
F and C the statistical model: y = mean + F + L
+ C(F) + FxL + C(F xI. + I where F = feed (n =
3), L = level of intake, C = cow nested in feed
and E = random residuval.

Results and Discussion

The sum of Tt + T2 + TT gave an estimation
of the total transit time very similar and well
correli bk (1= 0.98) to TMRT which can be con-
siderew as a reference value (table 1), Thus if T2
and TT separately are not very meaningful dug to
uncertain adjustitaent of the beginning of the
curve, their sum and T1 are useful measures for
partitioning TMRT in different parl of the alimen-
tary tract,

Total retenticn time of Ytterbium and Furo-
pium were slightly longer than values generally
reported for rare earths in literaturc with the
same kind of diets and cows (Hartnell and Satter,
1979; Shaver et al., 1986). The difference may
be rclated to the special care taken during binding
procedure of rare earths to avoid migration of
markers.

Concentrate (39.4 h) moved faster than forages
(56.3 h) in the total digestive tract, This differ-
ence was partly due to the reticulorumen {T1 =
29.1 h for F and 23.0 b for C) but also to the
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TABLE 1. EFFECTS OF DIETSID), FEECIF/C), FEEDING LEVEL{FL}H/L) AND INDIVIDUAL COWI{IC)

- Diet MS Diet GGS Diet H Cow Random
H L H L H L effect error
DM intake(kg/d) 18.4 15.4 17.0 14.0 18.0 14.6 I.S 0.9
k lig (%/h) 12.5 12.2 11.6 J1.8 12.9 13.8 1.8 1.3
TMRT(h) F 46.3 52.2 581 60.7 639 SI.1 5.6 4.2
C 350 363 40.0 43.2 418 37.0 34 3.1
TI+T2+TT(h) F 478 52.2 57.4 62.4 65.0 50.2 6.6 5.4
C 358 36.5 40.3 44 R 421 36.0 39 3.3
Ti(h) F 241 26.2 28.5 237 33.7 26.6 4.7 6.5
C 19.4 19.8 24,3 28.0 25.1 20.1 3.6 2.8
1T2(h) F 10.9 13.3 2.3 13.4 153 12.2 2.4 1.7
C 5.3 5.2 64 6.3 58 65 2.1 1.1
TT(h) F 12.8 12.7 16.6 15.3 16.0 114 2.8 39
C 11 115 9.6 10.5 11.2 9.4 2.2 2.3

sececond compartment of the model and to the
delay (T2 + TT = 27.2 for ¥ and 164 h for C).
For concentrates, T2, TT and their sum were not
correlated to klig and so they probably describe
postruminal transit. As the solute and particle
phases do not behave independently in the
hindgut (Faichney et Boston, 1983) it might be
expeeted that postruminal transit of F anc C parti
cles are not very different and that the difference
ohserved between F and C in the sum T2 + TT
(noted dFC) refiect some delay for foregut mixing
and particle size reduction of forages. Traasit of
concentrate in the rumen was highly dependant
on transit of the associated forage (’I‘lConc =6.2
+034 Tl +057dFC(n=30,r= 0.81, RSD =
3.0) ; C particles being probably cntrapped be-
tween targe and smaller F particles.

Effect of feeding level was guite low. TMRT
stightly increased with reduced f{eed intake for
maize and grass silage but the reveirsc occurred
with hay. Apart from Il diet, transit of concen-
trate and liquid ruminal turnover rate did not
change significantly with level of intake. These
resuits were probably related to the small varia-
tion in feeding levels used. Corrclations tetween
feeding level and transit time are generally ob-
tained with larger variations of intake and often
confounded with stage ¢f lactation ar level of milk
production {Harinel! and Satter, 1979, Shaver
et al., 1986).

Retween cow variation for liquitds and solids

tfransit was large, ofien grester thav mcan treot-
ment effects (table 1) and could not be related
to variation in DM intake Total retention time
of F and C was shorter for MS diet compared {o
(3S and [l diets but difference was hardly signift-
cant for the compartments.
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