
Image analysis of the size and morphological characteristics
of ruminal digesta particles from sheep fed mixed-grass hay

E Grenet1 JM Luginbuhl2 P Barry1 KR Pond2 R Baumont1
1 Station de Recherches sur la Nutrition des Herbivores, Unité Ingestion, INRA, Theix,
63122 Ceyrat, France; 2 North Carolina State University, Raleigh, 27695-7621 NC, USA

Introduction - The reduction of feed into
small particles is an essential process in
mastication and digestion. Traditionally,
particle size has been evaluated by siev-
ing. Image analysis allows a precise as-
sessment of particle length, width, area
and shape. This technique was used to
measure digesta particles taken from the
rumen of sheep.

Materials and Methods &horbar; A mixed-grass
hay harvested in early bloom (63.5% NDF) was
fed ad libitum (10% refusals), at 08:00 and
16:00, to 3 ruminally cannulated sheep. Rumi-
nal content was evacuated by hand 2 h after the
evening feeding, mixed, sampled and r8tumed
to the animals. Samples of ruminal contents
were separated by wet sieving and the particles
retained on the top 2 sieves (8 and 4 mm mesh)
were spread on moist filter papers and photo-

graphed. The photographs were then scanned
by image analysis (Luginbuhl, 1987).

Results and Discussion - The particles
retained on each sieve were approximate-
ly 1.5-2 times longer than the sieve mesh
(table I) and within each sieve variation
was large. The distribution was not nor-
mal. Image analysis provided unique infor-
mation on the morphological characteris-
tics of feed particles. The length/width
ratio decreased by 32.2% on the 4 mm
sieve, indicating that smaller particles
were rounder. In addition, these results in-
dicated that sieve aperture and particle
size are different.
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