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\ Starch utilization in beef cattle

Energy requirement

w

Number of beef cattle

2 . 6 million head

(National Beef Cattle Promotion Fund Associati

&

'a

0% starch
(approx.)

(Japanese Feeding Standard for
Beef cattle, 2008)

Y

Starch source

Everyday

cattle are fed 10,000
of starch

Effective use of starch is essential



Is

starch fully digested?

N=156 (Preliminary data)

Fecal starch(%DM)
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Composting

Green
house gas ?

How much starch is digested?



How to measure starch digestibility

[Starch digestibility (%6)
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| Fecal starch A
Starch intake — output
X 100
Starch intake J

In individual cattle

Starch digestibility is correlated with fecal starch
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Individual intake / output are 9

unknown on farms H
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&| Starch digestibility
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Only from fecal starch

{Starch digestibility can be evaluated

0 10 20
Fecal starch(%DM)




Factors affecting digestibility

100 Y=100.0-0.44X

Nutrient digestibilities are affected by

“ \ » | n %‘

Breed Feed etc. 0 10 20 30
(Beaver et al.,1989, Owens et al.,2016) J

Foreign equation may not fit Japanese
Black cattle.

Therefore, Suitable equation for Japanese Black cattle is required

Study objective
4 )
To develop a method for
estimating starch digestibility

from feces of fattening Japanese Black cattle
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Materials and Methods m

Gender e Feces collection Age (months)
head number

Total collection

Heifer 15~21
9 days
Spot collection
Steer 42 91 2 times/day X 4days 12~30

marker: acid insoluble ash

n=116 on 4 farms

Starch intake — Fecal starch output

Starch digestibility (%) — X 100

$

Starch intake

Linear regression Y : Starch digestibility (%)
Y=a+bX ( X : Fecal starch (%DM)



\ Relationship between starch digestibility and fecal starch
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Fecal starch  (%DM)

0.2~15.3%
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Starch digestibility

(%)

83.9~99.8%
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Yo Yo
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Starch digestibility(%6)

80

Estimation equation
Y =99.7-0.85X

R’ = 0.89 ©
N=116

RMSE*=1.00

0 4 8 12 16

Fecal starch (%DM) ‘

*<¢RMSE: Root Mean Squared Error



~ Accuracy of estimated starch digestibility

[Estimated starch digestibility(%) = 99.7—0.85 X Fecal starch(%DM)
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The accuracy of the equation would be enough )



‘Comparison : Japanese Black breed vs other breeds (overseas)

950 research papers with 251 treatments

’#F Extract {Starch digestibility

Fecal starch Linear regression with foréign dBta

Comparison

n=251 with our study

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

Study Breed Intercept Slope n R’
Foreign studies I'\PI Angus and B
(199372022) E= eto. crossbred etc. 2eLd R 251 068
Our study ® Japanese Black cattle 99.7 -0.85 116 0.89
;\3 100 r,)‘v-:‘r":,,{! ; ) . Foreign studies(n=251)
2 g5 Slope
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Why are the slopes different?
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Foreign studies Our study 100 mgson " eign studies(n=251)
Slope :—-0.47 Slope :—0.85 s [® SR
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The slope was greater




What factors affect the dry matter indigestibility of feed?

Dietary starch Starch is easier to digest than
o High other nutrients . -‘
R (Owens et al.,2016)

ete. ' | ' Due to low digestible starch, the
@ Low dry matter indigestibility has

iIncreased.
Rice straw High slope
Higher dry matter indigestibility than . .‘k
other grasses : 5 DL 8
» ngh _ >R
(Pilajun et al., 2021) 0 | ° ¥
Low

fit feeding system for Japanese black cattle

Our developed equation would ]




_Conclusion

Study objective

To develop a method for estimating starch digestibility from feces of
fattening Japanese Black cattle
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Result
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Starch digestibility =
99.7—0.85 X Fecal starch
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Starch digestibility(%6)
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Fecal starch(%DM)
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Further research

~

Monitoring on farm |
Starch loss "Improve feed efficiency
i‘ﬁ 4554 *Which cattle ? » "Lower enwronmental impact
,{:3‘" Where ? / / CH4
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Thank you for your attention
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