Iranian Journal of Animal Science

T Online ISNN: 2008-4773
The University of Tehran Press
Homepage: http:// ijas.ut.ac.ir/

Investigation of the Relationship Between Fecal Starch Concentration
and other Fecal Components in Early Lactating Holstein Cows

Ayub Mohammadi® =/, Farhang Fatehi 2= | Kamran reza-yazdi®*' Ali Sadeghi-
Sefidmazgi*®', Mohammad Hadi Khabazan®', Farhad Parnian-khajehdizaj®

1. Department of Animal Science, University college of Agriculture and Natural Resources, University of Tehran, Karaj,
Alborz, Iran. Email: ayub.mohammadi@ut.ac.ir

2. Corresponding Author, Department of Animal Science, University college of Agriculture and Natural Resources,
University of Tehran, Karaj, Alborz, Iran. Email: fatehif@ut.ac.ir

3. Department of Animal Science, University college of Agriculture and Natural Resources, University of Tehran, Karaj,

Alborz, Iran. Email: rezayazdi@ut.ac.ir

4. Department of Animal Science, University college of Agriculture and Natural Resources, University of Tehran, Karaj,
Alborz, Iran. Email: sadeghism@ut.ac.ir

5. Production Manager of Ferdous Pars Agricultural and Livestock Holding, Tehran, Iran. Email:
hadikhabazan@gmail.com

6. Agricultural Research, Education and Extension Organization (AREEO), Tabriz, East Azerbaijan, Iran. Email:
farhad.parnian@tabrizu.ac.ir

Article Info ABSTRACT

Article type: The purpose of the current study was to investigate the relationship between fecal
starch concentration and other fecal components in early Holstein lactating Cows. In
current study, correlation coefficients between fecal starch concentration and other
fecal components was studied and then univariate and multivariate regression
approach used to select the best fecal starch fitting model using other fecal
compositions in early Holstein lactating Cows. The present study conducted to
estimate fecal starch excretion using other fecal components on 76 industrial dairies.
The model fitting was performed based on univariate and multivariate regression. The
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with fecal starch excretion. Furthermore, based on univariate regression, it was shown
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results of the present study showed that there is a significant correlation between
excreted starch through feces and other compounds of feces, and also, it is possible to
predict the concentration of excreted starch through feces using multivariate regression
K . models with high accuracy.
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Extended Abstract
Introduction

Nutritional management of early lactation dairy cows is one of the most challenging aspects of dietary
management in modern dairy herds. This is because these early lactating cows have the highest daily dry matter
intake as a percentage of body weight, and any imbalance in the diet can lead to acidosis and digestive problems
(Fredin et al., 2014). In the diet of these cows, to achieve maximum milk production, a large amount of starch
from grain sources is included daily. Due to the high passage rate of feed materials in the digestive system of
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these cows, without proper nutritional management, a significant portion of consumed starch passes through
the rumen, and after partial digestion in the small intestine, undigested amounts reach the end of the digestive
tract (Owens et al., 2015; Mills et al., 2017). There, it ferments, and ultimately, a considerable portion is
excreted through feces. Therefore, the objective of the present study was to investigate the relationship between
fecal starch concentration and other fecal components in early lactation Holstein cows and to develop predictive
models for its estimation.

Materials and Methods

This study was conducted on 76 Holstein dairy herds, where one pen of early Holstein lactating Cows was
selected as the index pen from each herd based on average milk production, days in milk, and parity. From
each pen, 10 cows were selected with body condition score of 3+0.25, days in milk of 80+10, milk production
of 47+2.5, and parity of 2.5+0.5. Sampling of total mixed ration, feed ingredients, and feces was conducted for
three consecutive days. Finally, data such as forage-to-concentrate ratio in the diet, as well as fecal starch
values and ratios, crude protein, neutral detergent fiber, and organic matter in feces were measured. It should
be noted that fecal pH was measured immediately after fecal sampling. Finally, using the obtained data, fecal
excreted starch was estimated using univariate and multivariate linear regression models. The prioritization
criteria for the effects of each parameter was determined using the coefficient of determination.

Results and Discussion

The descriptive results of this study showed that the mean percentages of excreted starch, fecal pH, crude
protein percentage, crude protein values per day, neutral detergent fiber percentage, neutral detergent fiber
values per day, and fecal organic matter in early Holstein lactating Cows herds were 11.5, 6.58, 16.9, 1.65,
46.1, 4.46, and 83.1, respectively. Based on univariate prioritization, the decrease in fecal excreted starch with
increasing fecal pH, fecal protein percentage, excreted protein values per day, and fecal neutral detergent fiber
was demonstrated with determination coefficients of 0.48, 0.38, 0.28, and 0.19, respectively (P-value <0.01).
It should be noted that the correlation between fecal starch percentage and other fecal parameters including
fecal pH, fecal protein percentage, excreted protein values per day, and fecal neutral detergent fiber was -0.69,
-0.61, -0.53, and -0.43, respectively, indicating an inverse correlation between excreted fecal starch and these
parameters. Furthermore, results of multivariate regression revealed that model containing fecal pH, fecal
protein percentage, and fecal neutral detergent fiber percentage (48.52 — 3.66 pH - 3.77 CPF + 1.11 NDFF),
had the highest coefficient of determination of 0.61.

Conclusion

The results of current study demonstrated a significant correlation between fecal excreted starch and other
fecal components. Additionally, the results showed that excreted starch could be estimated with an acceptable
accuracy by multivariate regression approach.
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