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Article Info ABSTRACT
Article type: Background and Objective: One of the most important goals in the
Research Full Paper dairy industry is to increase milk production and quality, which

requires the use of hlgh-qu%hty feedstuff with a high concentration
of nutrients, especially for hlgh-producmg cows. Consequently, the
proportion of concentrate in the diet of high-producing cows has
reached its maximum, and improving nutrient digestibility and
reducing nutrientloss through feces has become critically important.
Starch''is one of the most important nutrients affecting milk
production. Therefore, the aim of this study was to investigate the
relationship between feed parameters and their effect on fecal starch
excretion, which is one of the most important nutrients in high-
producing Holstein cows at the herd level in the country.
Article history:

Received: Materials and Methods: The current study was conducted in 76
Revised: Holstein dairy herds. In each herd, one pen of high-producing
Accepted: Holstein cows was selected as the index pen based on milk yield,

days in milk, and parity. From the selected index pen, 10 cows were
chosen with a body condition score of 3 =+ 0.25, days in milk of 80 +
10, a milk yield of 47 + 2.5, and a parity of 2.5 = 0.5. For three
consecutive days, samples were collected from the total mixed
ration, feed ingredients, and cow feces. During this period, data such
as dry matter intake (DMI), concentrate intake (CI, kg/day), and
forage intake (alfalfa and corn silage) were measured. Finally, the
collected data were used to estimate fecal starch excretionusing

Keywords: single and multi-variable linear regression models. The priority of
Daily starch intake each parameter's effects was determined using the coefficient of
Dietary variables determination.

Fecal Starch

High-Producing Findings: The results of the current study, based on single-variable
Holstein Cows regression analysis, showed that starch intake (kg/day) had the

highest impact on fecal starch excretion (R*=0.56), followed by CI




(R?=0.50), feed starch percentage (R’=0.43), and forage-to-
concentrate ratio (R?=0.38). Additionally, the multi-variable
regression analysis demonstrated that the equation including CI,
feed starch percentage, and DMI (kg/day) provided the highest
estimation of fecal starch percentage, with a coefficient of
determination of 0.84. The second estimated model, with the next
highest coefficient of determination, included DMI, starch intake,
and silage starch (R’= 0.67), while the third estimated model
included DMI and CI (R*= 0.65).

Conclusion: The current study revealed that fecal starch
concentration in high-producing cows was ysignificantly high
(average 11.6% based on fecal dry matter) and that the amount of
fecal starch can be predicted with high accuracy and precision using
dietary variables such as CI, starch ratio in the-diet, and DMI.
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Table 2- Descriptive Statistics s of Fecal starch and feed parameters (TMR)

Sl Bl e ool sl NP Lo uxe
Max Min J).SJUD Mean Number Unit Items
20.79  7.23 3.16 11.53 76 % Fecal StarchiPercentage Esdde analis Ao s
1.96 0.39 0.36 0.98 76 Kg Fecal Starch e Geb ) s il e
31.1 19.3 2.16 25.89 68 Kg Dry matter intake s S osle s
18.6 14.2 0.99 16.63 68 Kg @Qoncentrate Intake s o 5luS Jlde
6.5 1.5 1.01 3.73 68 Kg Alfalfa Intake P an 4 s sl Ade
10.44 4.1 1.27 6.4 63 Kg Corn silage Intake b ran 5 Sl ke
195 35 27 9.69 45 % , 208 Mo 02 el o2
Corn silage Starch Percentage
1.37 0.14 0.25 0.63 45 Kg Corn silage Starch intake < ,3 SUew arwlis G ae
357 21.68 3 26.55 68 % Diet Starch Percentage Sy amlds do s
8.82 4.34 0.96 6.78 68 Kg Starch Intake e il e
48 28.5 3.85 375 76 9% Diet Forage Percentage oy wbsle sy
71.5 52 3.85 62.5 76 9% Diet Concentrate Percentage o ;> o 5luiS A5
092 040 0100 0.6l 76 0 e S g e Ao
Forage: Concentrate Percentage
54.5 354 4.83 459 76 kg Raw Milk yield S5 el it
48.1 322 461 428 76 kg FPCM 555 5 o ol ok ol o
3.72 1.81 0.62 2.86 76 % Milk fat Percentage SHF b o e
3.22 2.51 0.21 2.93 76 % Milk Protein Percentage  sud s e (55 ooy
1.79 0.89 0.33 1.36 76 kg Milk Fat Yield M e o s
1.62 1.15 0.121 1.42 76 kg Milk Protein Yield CM 5 s S e
222 139 0141 175 76 'FErmy S5 i el 5 STy sl
e Lot s 3 ol ST el
188 141 0142  1.64 76 i Skl A hid

\ -
FErpcM (4555

¢«(Feed Efficiencyrmy) sAJ 5 o et bl STy sl (FPCM) 55 5 5 oo obol ol o et =)

(Feed Efficencyrrem) pos 5 5 oo bl 0dd ol 5ol ulid  S1H 2 2350
1- Fat Protein Corrected Milk (FPCM), Feed Efficiency Raw Milk Yield (FErmy), Feed Efficency Fat Protein

Corrected Milk (FEgpcm)



oS 5 gaetmo Oyl [ STyt (o1 e 31 03liwl U (o285 duwslis 3)4f

ool 5 ¢dméujlfj>;§l;}> Slaazal b 5l eslinal b o g3 A;«--’L:-—'Y}J)Tﬂ Sl esleiy éJLJJ.u—Y' J gl

‘aﬁ.&&&dﬂﬁ_)&u>w
Table 3- Proposed statistical model for estimating fecal starch using feed parameters in high-yielding
Holstein cows based on Simple Linear Regression!

= ¢ 4he atalil Ao s Je e A la i
R?>  RMSE p-value < ’ ’ a
Fecal Starch % = number unit Items?
5 2l I
056  1.49 0.001 -0.41 +1.71 StI 68 Kg S

Starch Intake (StI)
b an oSS s

0.50 2.17 0.001 -24.71 +2.17 CONI 68 Kg
Concentrate Intake (CONI)
8 s Loy
0.43 1.89 0.001 -2.98 +0.54 StP 68 % .
Diet Starch Percentage (StP)
° 5 Lo
0.38 2.09 0.001 27.45 -0.42 ForP 76 % ) T sl e
Diet Forage Percentage (ForP)
oy e_;::LQS BW_ R
0.38 2.09 0.001 -14.76 +0.42 CONP 76 % " 'Diet Concentrate Percentage
(CONP)
o flS il Cod
0.35 2.14 0.001 20.93 -15.36 For/CONP 68 7 Forage: Concentrate ratio
(For/CONP)
5 n.(»-?; > asle )l
0.34 1.96 0.003 -5.43 +0.64 DMI 68 Kg . L eone
Dry matter intake (DMI)
% o3 Sl s
0.34 2.47 0.001 4.99 +0.65 CSSP 45 %  Corn silage Starch Percentage
(CSSP)
s Sl ae 31 R RAR RV
032 253 0001 6.97 +6.97 CSSI 45 Kg 0 e g S e S
Corn silage Starch Intake (CSSI)
. s
017  1.99 0.001 13.86 -0,79ALFI 76 Kg S e
Alfalfa Intake (ALFI)
b s e
0.13 248 0.004 6.3 +0.74 CSI 63 Kg , e 20 e U
d Corn silage Intake (CSI)
e \
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! Univariate linear regression equations: The model equation for fecal starch percentage was based on the

independent variable and experimental error.

2 Starch Intake (StI), Concentrate Intake (CONI), Diet Starch Percentage (StP), Diet Forage Percentage (ForP),
Diet Concentrate Percentage (CONP), Forage: Concentrate ratio (For/CONP), Dry matter intake (DMI), Corn
silage Starch Percentage (CSSP), Corn silage Starch Intake (CSSI), Alfalfa Intake (ALFI), Corn silage Intake
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Table 4- Proposed statistical model for estimating faecal starch using feed parameters in high-yielding
Holstein cows based on Multiple Linear Regression'

R*  RMSE P = g el Ao e
value Fecal Starch % =

sl Al o e

number unit Items>

-36.93 +2.47CONI

084 069 0001 5P +0.15DMI

-4.12 +0.46DMI +2.89

067  1.05  0.001 CSSI +0.34 StI

-18.02 +1.36CONI

0.65 1.29 0.001 4£0.25DMI

-13.76 #1.59CONI +0.93

0.61 1.84 0.002 St +8.91 CSSI

8.64 +.36 DMI-0.18

0.44 1.43 0.001 ForP
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! Multivariate linear regression equations: Independent variables were entered forward factors into the model

equation to estimate the percentage of fecal starch.

2 The criterion for selecting the best model was the coefficient of explanation (R?).
3 Starch Intake (StI), Concentrate Intake (CONI), Diet Starch Percentage (StP), Diet Forage Percentage (ForP), Dry

matter intake (DMI), Corn silage Starch Intake (CSSI)
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