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Animal Science Researches
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Table 1- Food and chemical composition of the
experimental diets (% DM)

Components of diet (%)
Corn silage 30
Alfalfa 15
Barley 18.5
Corn 9
Wheat bran 45
Soybean meal 45
Beet pulp 4
Cottonseed meal 3
Rapeseed meal 3
Molasses 3
Ground meat 2.75
Sodium Bicarbonate 0.7
Mineral and vitamin supplements 0.5
Calcium carbonate 0.5
Salt 0.3
Magnesium oxide 0.3
Di-calcium phosphate 0.25
Urea 0.1
Vitamin E and selenium 0.1

Chemical composition of experimental diets

NEL (M/kg DM) 1.63
CP (% DM) 16.1
NDF (% DM) 365
ADF (% DM) 20.16
NFC (% DM) 37
Fat (% DM) 5
Ash (% DM) 9.7
DM (%) 49
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Table 2- Effect of frequency of feeding on nutritional behaviors of cows fed with different treatments

Treat” SEM
1 2
Eating duration (minute per day) 334.25° 348.87 2 4.31
Eating duration from 6 am to 8 pm (min) 231.75° 2532 5.61
Eating duration from 8 pm to 6 am (min) 105.13 93.87 6.13
Eating duration in 90 minutes after delivery of feed (min) 35.12° 43.08% 2.34
Duration quid (minute per day) 400.5° 422.38 2 4.72
Duration quid as a standing (minute per day) 5252 43° 2.81
Duration quid lying face down (minute per day) 348" 3792 4.63

Different letters in each row indicates significant difference (P<0.05).

“Treat 1: Feeding 2 times per day
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Treat 2: Feeding 3 times per day.
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Table 3- Effects of feeding frequency on selection parts of long, medium, short, and fine particles

Particle Size** Treatments* SEM
1 2

Long 25.56 22.38 1.42

Medium 18.67 18.15 0.352

Short 35.66° 3892 0.97

Fine 20.11 20.57 0.587

Different letters in each row indicates significant difference (P<0.05).

* Treatment 1: Feeding 2 times per day

Treatment 2: Feeding 3 times per day

“Particle size was determined using of Pennsylvania sieves:
Long pieces: greater than 19 mm, Medium pieces: between 19 and 8 mm, Short pieces: between 8 and 1.18

mm, Fine pieces: smaller than 1.18 mm.

2ui€ oS Slysa Gipeme Blad ) sid ol blis
Lin 4 HulB a8 ol el (S clla ol S0 aildal 5o
e 5 553 Slakial 5ael sl HL 3550 (533 3l 5a
@ (Y VU5l 5 oulS) wals s a0 (sdhe
350 09 5L Y Ssa sas S ol plas suals (ale)]
S Byae Gl Eels 55 58 LL Y & cs
oo sl SIy 08 NDF lude g sud Sy sloal
Joan) als (alS 1 T 0 550 Olsae 5 SRl 1 5 s3]
Slads Ginl3 b 4 ool s cpl S ol ol (6
lial @B G as G 5a LL Y LY ) auS) A
b olalas g NDF G pns (l5e 5 4G8L (2alS KI5 a0
o9 el s 4 @l ol il Gl 55 s
(Yero) OolSan 5 2569 @B b sals Giale)]
< wiols las (Y- 7) sliie,T 5 ga,b sl asls cislas
wle s 5 S 0o lia 15 TMR 35 (shyal b 53 L8
Ol a0 oo aladl ST S yas digle wily ol 3
Borae 4 paie Wl g3 pe LS, Cpl 4S s Ol (Y- €)
H0S Tan S, ool asd L s Jolaiels s s
TMR ci€ «€ upde el gl b SIa
Shsa Jsas al&ia 51 ole)y cuddS L H4aT 5o swilasly
o3 Oles € playl8 ok 51l phals 4,
(Jo) oS slasl Jio) Wl o siens ol & SIsa
1o 5L 8550 (5300 0l g0 I pias 4 H0l8 oS il (Sas

WIS e daats 5o 5 kS wa w8 YL pobes

IS olads (ialH8l b aas oo Lis il fuines
(s sinsha 14 SI) b slaki e L DA Ol
09 add Hla e (EalS cpl g endls (ralS 4 il S
5 6080 S sA lads (a5 SN pla o0
5 oeabsd mals S ghal BBl G
23 Shisa lial (Bl Bsuae Glae (Y2 0) 1lSen
osb LS olasl 5o waas ) G el YY el €
b e 0133 S S Bl g sad 5l sul L8
el < wi g algidng (plas fpl W0 gad o |
oG8, 51, s aleda) ol (Koo ciels £ 4 bgs 50
ST e e 45 WS (a4 Lol was @1, 4K
o2 Ylaal 38 oo BN 595 JS Jsb 5o 4S o (s15a)
ala o Slae 5 sl oK EHNELSB Ha 15 stege
150 ol (Kae dliala ol €Sl a2 pule oubls salsa
e e (5,145 (galyi &y gy 4 SU) gum
6 S Sblsa 550 5o wlga Bosrs bl wal
il Buie Wl oo LI 5 OIS a5 S oo
Sogar S L9 (VAVE) (Vg 5 B8 a8 Gl
1) oo sane Gty oo slayll (LB, 5 o855
Drae olelu ol 5o 018 JKila 4 s o
S0 ) By 4 bl 4 aa B bl Shsa
£ o9 Sidn LT Gy & Gl S Ll S1a
S o Lalidl € Slasl€ il 3 o sl ol



WAA Lo /Y 0)loss YA al> / al> pole (sla g}y 4 i s bl @iy WYY

aule 5o Olam oplyby 5 cd NDF 51 650 aolis OIoSan 5 5 5059) WS Lada 1 Hadk w55 (YL rlass
38l g3 isas NDF S 4l &l o pa wily laks S0S olas LA (Y- ) slia,T 5 ool (Y: -0
wa S ol Logae bglis kS clasyn Lo 3wl oslaks

A oais guli ju Jdaols juad (SEA sule s jo g A9 Sy eA Gilada alaad S -F o Hladh Jgua
S1595 sars ouc g Jagad ) U8 5930 juouile SLS))ea Siusa g ald ity
Table 4- Effect of feeding frequency on dry matter, neutral
detergent fiber, crude protein and ash content of orts

Case - Treatmgnts SEM
DM 55.23 55.77 0.694
NDF 40.75¢ 3gb 0.443
CP 14.36° 15.812 0.274
Ash 9.5 9.83 0.237

Different letters in each row indicates significant difference (P<0.05).
" Treatment 1: Feeding 2 times per day ~ Treatment 2: Feeding 3 times per day
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Table 5- Effects frequency of feeding on milk production and its components.

Case T;eatme”tzs SEM
Milk production (kg/day) 26.98 27.88 0.960
FCM(4 %) 2552 26.58 0.958
ECM 27.39 28.85 0.963
Milk composition (%)
Fat 3.64 3.69 0.096
Protein 3.03° 318® 0.071
Lactose 4.61 464  0.052
SNF 9.03 9.17 0.077
Urea 0.045% 0.04° 0.001
Non-protein nitrogen 0.13 0.12 0.02
Casein nitrogen 2.95° 312 0.07
Non-casein nitrogen 0.15 0.14 0.01
True protein milk 297° 3123 0.07
Production of milk composition (kg/day)
Fat 0.989 1.032 0.045
Protein 0.822 0.890 0.038
Lactose 1.247 1281 0.045
SNF 2.438 2546  0.09
Urea 0.012 0.011 0.0006

Different letters in each row indicates significant difference (P<0.05).
*Treatment 1: Feeding 2 times per day ~ Treatment 2: Feeding 3 times per day
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Introduction: In feeding of dairy cows, well balanced diet and the proper amount of dietary fiber
and particle sizeare necessary. Also, management of feed and feed intake is very important. On the
other hand, increasing the intake of dry matter in lactating cows during early lactation is vital for
improving milk production, animal health, and physical condition (Grant and Albright, 1995). One of
the factors affecting animal health, is the physical properties of the feed, which has a strong
relationship with the health of the digestive tract and animal feeding behaviors. Many researches have
shown that cows tend to consume fine-grained components of their diet and makes selective
consumption against larger components of the diet, while coarse components of the diet and long
pieces are essential for animal health, because it increases rumination and chewing activity in animals
(Stone, 2004). This experiment was carried out to evaluate effect of feeding frequency on feeding
behavior, milk yield, and composition in dairy cows.

Material and methods: Twenty Brown Swiss dairy cows (average milk yield of 26.56 + 5.2 Kg/d
and 44.95 days in milk) were used in a completely random design for two periods. Two experimental
treatments were applied. The experimental treatments were: 1- delivery of feed twice per day at 08:00
am and 8:00 pm and 2- delivery of feed three times per day at 08:00, 16:00 and 24:00. Each
experimental period consisted of 21 days adaptability and 4 days recording of feeding behavior, milk
yield, and composition. For all cows, eating activity and ruminating were recorded by visual method
within 48 hours (first and second days during four-day sampling) at intervals of five minutes. Total
chewing activity was calculated from the total time spent eating and ruminating. Sleep duration was
measured at intervals of 10 minutes. Distribution of particle size was determined through PSPS (Penn
State Particle Seprator). Approximate analysis of samples was undertaken by AOAC (2005). Neutral
detergent fiber and acid detergent fiber were determined by the method of Van Soest (1991). Milk
production was recorded on the third and fourth days of two sampling periods. Samples were taken
at these days used to determine fat, protein, lactose, fat-free solids and urea by the means of milko
scan system. Measurement of milk casein nitrogen, non-casein nitrogen, non-protein nitrogen of milk
and true protein of milk were calculated by Raveland method (1938).

Results and discussion: The results of this experiment showed that increasing the feeding frequency
from two to three times a day increased the duration of eating, ruminating, chewing activity. Eating
activity (minute / day) was significantly affected by experimental treatments (P<0.05). Delivery of
feed three times a day increased the amount of time consumed for feeding. The increase in feed intake
significantly increased the activity of chewing (734 vs. 771 minutes per day) (P<0.05). The most
important feed-related factor affecting the activity of chewing is the physical structure and the
chemical nature of the feed (Frooghi, 2005). With increasing feeding frequency, the activity of
ruminant in standing position was reduced by approximately 10 minutes (P<0.05). This means that
fewer frequency of feeding increased the level of ruminant activity in the standing position (Phillips
and Rind, 2001). Also, the ruminant activity in the resting position was affected by experimental
treatments and increased with increasing in feed delivery per day (P <0.0001). The results of this
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experiment showed that with increasing feed intake from two to three times a day, the selective
consumption of feed components decreased and the consumption of NDF and long particles also
increased (P<0.05). Therefore, increasing feeding has a more favorable effect on animal performance
and prevents the separation of feed components (Jeziersky and Podluzny, 1984). The feeding frequency
had a significant effect on the percentage of selection on screen 1.18 mm (short pieces) (P<0.05).
This means that with increasing feed frequency, consumption from this screen was decreased.
However, increasing feed intake, milk production was non significantly increased by 900 g/day. Also,
increasing in the frequency of feed provision increased percent of protein, casein N and true protein
of milk. However, increasing in the frequency of feed provision significantly decreased percent of
milk urea (P<0.05). Perhaps the reason for the increase in milk protein with increasing feeding
frequency is attributed to an increase in eating time and an increase in energy consumption in the
form of concentrate or forage (Phillips and Rind, 2001). Feeding frequency had no significant effect on
the percentage of milk solids- non- fat.

Conclusion: The results of this study showed that increasing feeding frequency can improve
rumination and chewing activity and decrease the selective consumption of feed components. As the
results of previous experiments showed, low feed intake increases competition between cows and
also causes cows to wait for access to the feeder. So, excessive standing time can increase the risk of
acidosis and laminits and reduce animal economic useful life.
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