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Background and Objectives: In recent years, the issue of
rearing suckling calves in cattle herds has been highly considered.
Corn processing in the form of steam flaked (using high temperature
and humidity) causes gelatinization of the semi-crystalline form of
starch, which facilitates access to starch and thus improves starch
digestion and rumen development. Also, the weaning protocol is a
vital factor in the physiological and morphological development of
the calf's rumen. Several studies have been conducted to identify the
appropriate method of weaning. The results of past studies show that
weaning method is affected by rumen development. Therefore, the
aim of the present study was to investigate the interaction effect of
corn grain processing method (steam flaked and finaly ground) with
weaning method (gradual and abrupt) on blood metabolites, health
and nutritional behavior of Holstein calves.

Materials and Method: The present study conducted with using
48 Holstein calves with 38.2 £ 1.60 kg body weight (12 in each
treatment, 6 males and 6 females) at the age of 3 days. The
experimental design was a 2 x 2 factorial arrangement, resulting in
four treatment groups: 1) steam-flaked corn and gradual weaning, 2)
steamed flaked corn and abrupt weaning, 3) ground corn and
gradual weaning, and 4) ground corn and abrupt weaning were
allocated. Abrupt weaning was don on day 68 and 69 with daily
reduction 3.5 liters of milk, while gradual according to reduction
plan weaning was don between days 60 and 69. Weaning was
performed on day 70 in all treatments and the experiment continued
until day 90.In order to investigate the effect of experimental
treatments on blood parameters, blood samples were taken from the
calves on days 40, 60 and 80. Feeding behavior activities were
recorded for three consecutive days on days 70 to 72. Also, health
indicators were recorded on a daily basis.

Results: The results of the present study showed that the
concentration of total protein (P=0.02) and albumin (P=0.04) in
blood was higher in calves that were weaned abruptly than in calves
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that were weaned gradually. The interaction between corn
processing type and weaning method for aspartate aminotransferase
was significant (P=0.01), and calves receiving ground corn and
weaned abruptly had higher concentrations of this enzyme compared
to calves receiving steam-flaked corn and weaned abruptly. Calves
receiving steam-flaked corn had lower respiratory scores (P=0.01)
and general health status scores (P=0.01) than calves receiving
ground corn. The interaction between corn grain processing method
and weaning schedule on rectal temperature was significant
(P=0.01), such that in calves receiving ground corn, abrupt weaning
led to an increase in rectal temperature of calves.Except for feeding
time (P=0.01), calf behavior was not affected by the experimental
treatments. Gradual weaning of calves resulted in longer feeding
time compared to abrupt weaning.

Conclusion: Based on the results obtained from this study, the use
of steam-flaked corn decreased the level of blood urea nitrogen,
which is probably due to the improvement of nitrogen utilization.
Gradual weaning method decreased rectal temperature, albumin
concentration, and also increased spent time for eating, which
indicates stress reduction. In general, feeding the suckling calves
with steam-flaked corn in combination with the gradual weaning
method improved the performance of the suckling calves.
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Table 1- Components, chemical composition and geometric mean particle size of experimental diets

1) g3, (1) S b el (glad Sho Nl

Ground corn (%) Steam flaked (%) Ingredients
5.00 5.00 Wheat straw S s
- 50.42 Corn grain, steam-faked Sl b el @i, &yd
50.42 - Corn grain, ground ol bl )3
35.08 35.08 Soybean meal Uy oS
1.67 1.67 Calcium carbonate prlS Sl S
0.54 0.54 Dicalcium phosphate Slicd oS (63
1.67 1.67 Sodium bicarbonate ROyges
2.05 2.05 Vitamin mix 'l s oo
2.14 2.14 Mineral mix T e JoSe
0.55 0.55 Magnesium oxide e eS|
0.89 0.89 Salt S
Chemical composition et oS 5
0.90 0.90 Dry matter % ) Sis osle
2.74 2.71 S osbe oS S/ IS T o LG (550

Metabolizable energy, Mcal/kg
14.5 14.2 NDF % DM (it asle 5l Ao s (oot oy 55 s Jplouels i
50.3 50.4 St ol 3l Ao s (G b b Glal,din g S
Non-fiber carbohydrates % DM

21.2 21.0 Crude protein % DM Sz sle 3l doys @l 550
3.5 3.5 Ether extract % DM St osle 5 oy (gl o slas
0.96 0.96 Calcium % DM Szt esle 5l Aoy S
0.51 0.51 Phosphorus % DM St asle 3 dos ¢ and

0 o 0 S Skon YO 55 ¢S e Vort S e S e 00 e S Y0 G SN0 (IS 0 SV sl e aSa p SULS s
WIS o SV s b S e 00y 2 S e

E ol (Ml oty 000 D by SHalli doly You oo A by Mallo a3 VOr e gyl wialyy JoSa oSS a7
CNCPS Jijile ; 5 sazes S

! Mineral mix (per kg) contained: Ca=100g, P = 10 g, Mg = 20 g, Zn = 1,000 mg, Cu = 250 mg, | = 50 mg, Co = 60
mg, Mn =500 mg, Se =50 mg.

2 Vitamin mix (per kg) contained: vitamin A = 750,000 U, vitamin D3 = 25,000 IU, vitamin E = 500 IU.

® Estimated using the NRC (2001) models.

ialo3T (glae i 3 o3Il s ke =Y s
Table 2- Geometric mean particle size of experimental diets

(1) &350 (1) S b (glad s sieve I
Ground corn (%) Steam flaked (%)

30.2+29 20415 475 MM e e &/vo
65.3+4.2 704+19 2.36 MM e Lo Y/
1.8+0.3 3.6+0.3 1.18 mm e s VA
1.3+£0.3 24+03 0.6 MM e e v/
1.1+0.2 2.0+02 0.3mm e s oy
04+0.1 0.6+0.3 0.15mm s Le /o
0.3+05 0.5+0.0 Pan i
1.24 +0.09 2.4+0.01 Geometric mean particle sized , MMz Le )3 o310l Luwiin Sl
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Al as S L

VoA

03 5 B asy Al V/0 sladly ps e
A (eSS LT 0las B sl S sle s =Y
«lossl 035 SIS slackle ( LLiSk 5l m
il el Sl (S i el
Sl eslizad L adlle s 05 55 5l 5 guel oYl
ool) ol SlalS by YT 51 oK
CBl e 13 S n (U1 0L 0505
o Sl oalil Uyl S g S gkl
Randox ) < ze (6 IS (gols S Ly, VLT 5
A& s .Se Ikl (Laboratories Ltd, Ardmore, UK
Sl o3 3 Ladl S pled 1l ;3
ST L Ve Glassy) Jisse 5o am (808 o
ssban e Vi Sl B mes tAn ol
A s gleds J gla i e ¢l el
2 Sl edalin loyds S ol ply s 4 S
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! Aspartate amino-transferase
2 Alanine amino-transferase
3 - .

. Beta-hydroxy butyric acid
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WIS IS edd Ol b o e e Olses sl ool S e Jolize 31 .l sl
3 VL P/ ) O logsl 055 20 clale WS S eI lonsl 035 5 S IS
e el St S ladle S L an i T sl s e Il S sl
Aol DL (s wdis [l b el glaB, s ooyd Av s\ b Glaiss 53 055 il 5 gl
O3 SIS Cble 1 (8 s 5l s, S ol S G lime S (P>e/00) LSl s
PS5 sS lel PN FREVORS J¥ SV S CH 3 NIV | Ju
Sl el VT 5 el gy oS5kl sk bl cd sas il s slag oS (P=4/0Y)
Slassl Ll s gs Jls sme Av 570 e slags, 5 Laslas plv & o GESU & smas 55 o2
o ol (il o e SWSL s S s Sy e S s il anals o 5NG clle

A (P=e/08) gl 5 (P=2/eY) S eIl 6l S e 3 Gas 5 b dils (540 3

oo sl 0L (gols e 4 s (P=4/07)

33 oy il b (LS 5 o s) 68 i 3l Gass s Gy Sl 5 5l Lol (slad ) b wils (5503 51-F Js
5 e gl S

Table 3- The effect of corn grain processing (Steam flaked and Ground corn) and weaning method
(Gradual and Abrupt) on blood metabolits in suckling calves

sl ols Ol Dbu bodd (5148
P-value j
FSRHEN Ground corn Steam flaked Fal)l
cw W c LSk et G ST Items
SEM  Gradual Abrupt Gradual Abrupt
0.28 0.60 0.49 3.1 102 108 104 102 Glucose, mg/dL s/ S oo SIS
0.37 033 001 063 2380 2390 1970  21.50 Urea, mg/dL =) ws/p S e ol
Total protein, o SIS o
021 002 077 007 5.57 5.65 5.49 5.78 P Al 5 ““/;i‘
9
0.06 004 025 0.03 3.21 3.21 3.08 3.24 Albumin, g/dL 2 s/ S e 31
076 023 039 0.07 2.36 2.43 2.40 2.53 Globulin, g/dL 2 ses/p S oo 5258
0.64 095 042 004 1.38 1.35 1.31 1.33 Albumin: globulin .5, 515 e 51
2/ el SOy skl
078 065 08 001 016 015 016  0.16 A ol S oS0
BHB, mmol/L

Sl 5 palel
Aspartate aminotransferase, 1U/L

3 il 5 gasl 0N
093 069 063 062 1420  14.00 1400  13.60 _ e
Alanine aminotransferase, 1U/L

. abc

Jolize SI=CFW g ,8 s as, =W 3 sl 0= CP</e8) el s me iy o 3 wlinl Gy L La o Sl ool

0.01 065 035 3.01 48.60% 55.30*° 53.80°  44.00°

GrS e sy 3 b Sasl
the difference of means with different letters in each row is significant (P<0.05). C= (Corn
processing), W= (Weaning program), C*W=Interaction effects between corn processing method and
weaning program

ab.c,
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Table 4- The effect of corn grain processing (steam flaked and ground corn) and weaning method
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