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Effects of sources of fed hay and incubation particle size on
microbial attachment and in situ NDF disappearance in the rumen
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Abstract

The effect of diet on in situ NDF disappearance and particle associated bacteria (PAB) and the
particle associated protozoa (PAP) mass of different size of particle was evaluated. The large
particle (LP) and small particle (SP) of orchardgrass (OG) and alfalfa (ALF) hay were incubated in situ
for 2, 4, 14, and 24 h in the rumen of sheep fed either OG or ALF hay once daily. The PAB mass of
LP was tended to be higher than SP for OG incubation particles, but PAB mass of SP tended to be
higher than LP for ALF. However, compared with PAB, opposite trends were obtained for PAP
mass between different size of particles. The higher average cumulative PAB and PAP mass of
incubation particles were obtained when OG fed, but the NDF disappearance: cumulative microbial
nitrogen ratio was lower than ALF fed. The results suggest that incubation forage, particle size, and
incubation environment affect rumen microorganisms attachment to particle and fiber digestion.
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Tab. 1 Chemical composition and particle size
distribution of large and small particles
(LP, SP) of orchardgrass (OG) and alfalfa
(ALF) hay for in situ incubation

oG ALF
LP SP LP SP
CP (%/DM) 6.9 6.8 11.9 11.2
NDF (%/DM) 53.0 52.9 51.3 50.8
Particle size
Distribution (%)
>5600 (zm) 45.9 243 1.5 0
2380 23.0 32.4 4.4 1.3
1190 21.6 24.3 5.9 6.6
600 6.8 12.2 42.6 53.9
300 2.7 6.8 42.6 36.8
150 0 0 2.9 1.3
Average (zm) 3425 645 2520 545
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Fig. 1 Changes in the extent of NDF disappearance of large (@) and small (O) particles of OG and ALF
hay during in situ incubation in the rumen of sheep fed OG or ALF hay
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Fig. 2 Changes in the particle associated bacterial mass (PAB) of large (M) and small () particles of
OG and ALF hay during in situ incubation in the rumen of sheep fed OG or ALF hay
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Fig. 3 Changes in the particle associated protozoal mass (PAP) of large () and small ([1) particles of
OG and ALF hay during in situ incubation in the rumen of sheep fed OG or ALF hay

Tab.2 Effects of incubation environment and particle size of different forage sources on NDF
disappearance and cumulative microbial mass during in situ incubation in the rumen of sheep

. Incubation . NDF . . NDF
Incubation particle . Cumulative  Cumulative .
environment feed size disappearence PAB PAP disappearence:
particle (%) CMN ratio
LP 51.0 4826 965 0.16
oG
oG SP 54.4 4694 1692 0.16
feeding LP 43.7 4108 1221 0.15
ALF
SP 41.3 4794 1154 0.12
LP 52.8 4152 323 0.20
oG
ALF SP 54.9 3819 1358 0.20
Feeding LP 47.2 2760 1779 0.20
ALF
Sp 53.4 4155 787 0.19
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ISP &) LP &A% T 2EmM» Rsniz, —0
ZBLTCALE, WTNOFRFICBNTY, BED
HBFORMFICHWESBEEINL, 27 e by
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Fig. 4 Changes in pH, NH;-N, and total VFA

levels in rumen fluid of sheep fed OG
(A) and ALF (H) hay
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