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Everyday
cattle are fed  10,000 t 

of starch 

Starch source

Effective use of starch is essential

Number of beef cattle

(National Beef Cattle Promotion Fund Association)
2.6 million head

starch 40% 

(approx.)

(Japanese Feeding Standard for 
Beef cattle, 2008)

Starch utilization in beef cattle

Energy requirement

90% imported corn

rice

barley
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How much starch is digested?
CH4

CO2
Green 
house gas？

Energy loss

Composting

Indigested corns in feces 

Is starch fully digested?

？

(Preliminary data)
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How to measure starch digestibility
Individual intake / output are 
unknown

(Owens et al., 2016)

Y=100.0-0.44X
R2=0.88

Starch digestibility is correlated with fecal starch 

（Angus、
    Brahman etc.）

Only from fecal starch

Starch digestibility can be evaluated

S
ta

rc
h
 d

ig
e
st

ib
ili

ty
(％

)

Fecal starch(%DM)

Starch intake
Fecal starch 

outputー

Starch digestibility（％）

×100
＝

Starch intake Starch digestibility 
cannot be evaluated

on farms

In individual cattle 



Factors affecting digestibility

Foreign equation may not fit  Japanese 
Black cattle.

Breed Feed
(Beaver et al.,1989, Owens et al.,2016)

Nutrient digestibilities are affected by

Study objective

To develop a method for 
estimating starch digestibility 

from feces of fattening Japanese Black cattle
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Y=100.0-0.44X

Therefore, Suitable equation for Japanese Black cattle is required
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Gender 
Number of 

head
Total 

number
Feces collection Age (months)

Heifer 7 25
Total collection

5 days
15～21

Steer 42 91
Spot collection 

2 times/day×4days
marker: acid insoluble ash

12～30

Starch digestibility (%)

Y : Starch digestibility (%)

Starch intake Fecal starch outputー
×100

Starch intake

Materials and Methods

X : Fecal starch (%DM)

Linear regression 

Y=a+bX ( )

on 4 farmsn＝116
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Relationship between starch digestibility and fecal starch

Estimation equation
Y = 99.7-0.85X
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(%DM)

 83.9～99.8％

Starch digestibility

Fecal starch

0.2～15.3％

Fecal starch（%DM）
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R² = 0.89
N=116

RMSE※＝1.00
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※RMSE: Root Mean Squared Error
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+2.97% 　
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Accuracy of estimated starch digestibility
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The accuracy of the equation would be enough

Estimated starch digestibility(%) ＝ 99.7ー0.85×Fecal starch(%DM)
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Study Breed Intercept Slope n R²
Foreign studies
(1993~2022)

Angus and 
crossbred etc.

99.3 -0.47 251 0.68

Our study Japanese Black cattle 99.7 -0.85 116 0.89

Comparison : Japanese Black breed vs other breeds (overseas)

50 research papers with 251 treatments

Starch digestibility

Fecal starch Linear regression with foreign data

Comparison 
with our studyExtract

Estimation equation: Starch digestibility,% ＝ Intercept＋ Slope ｘFecal starch 

Slope
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(P<0.01）

-0.47

-0.85
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Foreign studies(n=251)

Our study(n=116)
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乾物不消化
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Why are the slopes different?

Foreign studies

Slope：-0.47
Our study

Slope：-0.85

(Owens et al.,2016)

Low

High

Our study

The slope was greater

＝

High
Low

Our study(n=116)

Slope ＝

(%)

-0.47

-0.85
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飼料デンプン
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What factors affect the dry matter indigestibility of feed?

Higher dry matter indigestibility than 
other grasses

High slope

（Pilajun et al., 2021）
Low

＝
High

Dietary starch
High

Low

Starch is easier to digest than 
other nutrients

Due to low digestible starch, the 
dry matter indigestibility has 
increased.

Rice straw

(Owens et al.,2016)

Our developed equation would  
fit feeding system for Japanese black cattle
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To develop a method for estimating starch digestibility from feces of 
fattening Japanese Black cattle

Starch digestibility＝
99.7ー0.85×Fecal starch

Conclusion

Further research
Monitoring on farm 

・Improve feed efficiency

・Lower environmental impact
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Fecal starch(%DM)

・Where ? CH4

CO2

・Which cattle？

・Why ?

Starch loss

Result

Study objective

1612840
85

90

95

100

R² = 0.89
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