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In 1991, researchers in animal and plant sciences met at the 
International Symposium on Forage Cell Wall Structure and 
Digestibility in Madison, WI (Front Matter, 1993). At that 
meeting, seven sessions were organized, representing some of 
the biggest names in forages and ruminant nutrition, to discuss 
and debate the cell wall, its role in ruminant nutrition, and the 
advances made in the science of forage nutrition. Out of that 
meeting was born Forage Cell Wall Structure and Digestibility 
(Jung et al., 1993), a seminal text on the subject. Since that 
time, many researchers have tasked themselves with building 
upon the basis set by these researchers. However, to the best 
of our recollection, no other conference or symposium has 
been organized to provide an update of events in this field. 
Thus, given the vital role that cell wall structure plays in the 
nutrition of herbivorous species, we (the Forages and Pastures 
Programming Committee) proposed a session to revisit this 
topic. The resulting Forages and Pastures Symposium brought 
together a set of four presentations (Callaway et al., 2022; 
Fahey, 2022; Foster, 2022; Tedeschi and Vieira, 2022), each 
directed at updating the animal science community on ad-
vances made since that pivotal symposium.

In order to further the discussions generated in this sym-
posium and stimulate future efforts in the field of forage cell 
wall structure and digestibility, a set of reviews were invited. 
Tedeschi et al. (2023) stated that the primary limitation to 
digestibility of fibrous feedstuffs is the complex interactions of 
the cell wall matrix with the ruminal and post-ruminal diges-
tive processes. The authors note that key advances have been 
made in manipulation of the cell wall (such as down-regula-
tion of lignin biosynthesis) and the rumen microbial environ-
ment (such as introduction of white-rot or brown-rot fungi) 
as well as mechanical, chemical, and enzymatic treatment of 
fibrous feedstuffs that have led to increased cell wall biode-
gradability. These advances in biodegradability have led to 
increased precision in predicting the nutritive value of the cell 
wall through intensive modeling efforts. Foster et al. (2023) 
honed in on the experimental methods by which digestibility 
of fiber and cell wall constituents are measured. Commercial-
ization of equipment (such as the Ankom DaisyII incubator) 
has led to increased standardization of in vitro methods and 

higher throughput of digestibility screening. Likewise, stan-
dardization efforts have been undertaken to streamline in situ 
measurements of ruminal digestive kinetics. However, there 
remain significant limitations to the techniques, and authors 
offer insight into current and continuing efforts to address 
these limitations. At the time of the original symposium, the 
field of rumen microbiology was in its (relative) infancy. An 
understanding of the rumen microbial community was lim-
ited to the species that could be cultured in the laboratory. 
Osorio-Doblado et al. (2023) point out, however, that tech-
niques such as next-generation sequencing have allowed for 
a deeper understanding of the rumen microbial ecosystem. 
“Snapshot” images of microbial populations and enzyme 
concentrations (such as CAZymes) have allowed researchers 
to link individual genera and species to efficient utilization of 
fiber in the rumen.

Though many questions have been answered over the past 
30 years, we still have many opportunities to advance the field 
of fiber and cell wall utilization. The foundation set by Jung 
et al. (1993) From the perspective of cell wall manipulation, 
modification of the lignification model appears to present the 
most promise for further research efforts. Knockout of lig-
nin polymerization pathways or enzymes or replacement of 
lignin monomers could lead to increased bioavailability of 
cell wall fibers. Coupled with that, efforts are being made to 
further elucidate and evaluate the mathematical descriptions 
of digestive kinetics from in situ and in vitro experiments. 
These descriptions of the dynamic processes of the rumen 
should aid to further identify the role of critical rumen 
microbial genera and species vital to fiber degradation. All of 
this will lead to improved models predicting intake, passage 
and digestibility of fibrous feedstuffs in the animal, thereby 
supporting a more efficient and sustainable food animal pro-
duction system.
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