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Our Goal

What are the morphological 
and  anatomical changes in the 
gastrointestinal tract and other 
organs from the pre-ruminant 
to ruminant stage?



Background

Laiwu Black Goat

High fecundity

- Disease resistance 

- Famous local breed in China

- Resistance to rough feeding

- Delicious meat

China with high 
population and 

economic growth

The demand for 
improving the 

quality and 
productivity of goats



The digestive tract development 
Importance and long-term impact

• Digestion and 
absorption function.

• Growth performance.

• Administration of the 
weaning stage.

• Avoid challenges in 
livestock production.

• Health status.

• Industrial development. 



The digestive tract after birth exhibited
morphological, biochemical, and ultrastructural
changes that contribute to its maturation [1].
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Blättler, et al. [2] showed the improvement of small intestine 
development in neonatal calves fed colostrum. 

Rumen development and VFA production stimulated by solid feed intake promoted 
the nutrient availability in the intestine and its morphology development [9].



Digestive tract development



The research 
questions

• The stage development of rumen morphology of Laiwu Black 
Goat and its association with the longitudinal dietary changes 
from liquid to solid, and its relationship with the phase 
development of small and large intestine, as well as other 
organs such as liver and kidney, are not well-known in the 
literature. 



This study used eight-
time points from birth 
to 84 d of age to 
explore the 
anatomical and 
morphological 
development of the 
gastrointestinal tract 
and the growth 
performance of Laiwu
Black Goat kids. 



Tracking goats' development over time

Forty-eight healthy female 
goats of different ages (1, 7, 
14, 28, 42, 56, 70, and 84 d 

old) were randomly selected.

After birth, goats were housed 
in well-ventilated pens with 
their dam and at d60, the 

goats were separated from 
their dams and transferred 

into individual pens.

The live body weight, body 
size indices, carcass, organ, 

dressing percentage, stomach 
anatomy, gastrointestinal 

histomorphology were 
determined.

The data analysis was 
performed by one-way ANOVA 

using IBM SPSS Statistics 22 
(SPSS Inc., Chicago, IL). 



2021 RESULTS 11

T
h

e
 a

b
so

lu
te

 g
ro

w
th

 
ra

te
 

T
h

e
 a

b
so

lu
te

 g
ro

w
th

 
ra

te
 



Growth Performance and Carcass Measurements



Organ Development



Anatomic Development of Digestive Tract 



Rumen Development



Colon Development



Ileum Development



Jejunum Development



Duodenum Development
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The absolute growth of carcass and the dressing 
percentage was lower at the post- than the pre-
weaning stage, indicating weaning stress.

The rumen weight and morphology improved from 
pre- to post-weaning, and its development was 
achieved after 2 m of age.

The solid diet phase displayed a crucial role in 
promoting rumen development. 

Adequate nutrition and solid feed before weaning 
are recommended for the rapid development of the 
gastrointestinal tract to improve the growth 
performance of a small ruminant.



Conclusions • The intestine morphological parameters 
increased over time, mainly at the earlier stages 
of milk feeding, indicating the critical role of 
the small intestine for milk digestion. 

• The morphological evolution of the intestine 
after weaning is associated with rumen 
development and hence the nutrient availability. 

• Beyond feed composition, age was an important 
factor in increasing the structural development 
of rumen papillary to endure the shortage of 
mother milk and the consumption of solid feed 
to favor the digestive function and performance 
of the host.
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