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Extended Abstract

Background: Previous studies have shown that in dairy cow nutrition, besides having a balanced
diet in terms of nutrient content, the physical form of diets, including particle size, is also an
effective factor in proper rumen function and, consequently, animal production performance. On
the other hand, climate change, global warming, and subsequent heat stress in various forms affect
the performance and production efficiency of dairy cows. Although it has been shown that dry
matter intake decreases under heat stress conditions compared to normal temperature conditions,
it is not clear how feed particle size during heat stress can affect feeding behavior, performance,
and blood and ruminal parameters in cows. In fact, no study has simultaneously examined the
interaction between environmental temperature and forage particle size on nutrient consumption
and digestibility in lactating cows. Therefore, the present study aimed to simultaneously
investigate the interaction between season (spring and summer) and forage particle size (coarse
and fine) on nutrient intake and digestibility in high-producing Holstein cows.

Methods: A total of 100 high-producing Holstein cows were used in two seasons, spring and
summer, with 50 cows per season divided into two treatments: one containing alfalfa forage with
coarse particle size (geometric mean 7.7 mm) and one containing alfalfa forage with fine particle
size (geometric mean 4.2 mm). To calculate dry matter intake, the feed offered and the amount
remaining the next day before offering fresh feed were weighed throughout the sampling period.
To examine the feed intake pattern, the amount of feed remaining in the trough was weighed 2,
4, 8, and 24 hours after the morning feeding and then returned to the trough. Apparent nutrient
digestibility was measured using acid-insoluble ash as a marker in feed and fecal samples.
Results: The results showed that dry matter intake was significantly higher in spring than in
summer (p < 0.01). Additionally, there was a significant difference between seasons in terms of
feed intake rate parameters, with the amount of feed consumed (in kg) during the first 2 hours
after morning feeding being significantly higher in summer than in spring (P = 0.02), while feed
intake during 2-4 hours and 4-8 hours after morning feeding was higher in spring. Overall, dairy
cows during spring (normal temperature conditions) had a more uniform feed intake rate
throughout the day than summer (heat stress conditions) in the present study. It should be noted
that the results showed no significant differences in daily feed intake between treatments
containing forage with different particle sizes (fine versus coarse). It is worth mentioning that
forage particle size did not significantly affect nutrient digestibility while the digestibility of dry
matter, organic matter, and crude protein were significantly higher in summer than in spring
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Conclusion: The results of the present study showed that the season variable had more tangible
effects on dry matter intake, feed intake patterns, and nutrient excretion in high-producing dairy
cows compared to forage particle size. Furthermore, no effect of feed particle size demonstrates
the flexibility of the ruminant digestive system when confronted with different forage particle
sizes. These results highlight the importance of nutritional management under different climatic
conditions and indicate that animals possess complex adaptive mechanisms to maintain
nutritional efficiency under challenging conditions.
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Table 2. Feed ingredients and chemical composition of the experimental diet

% of DM Ingridients % of DM Ingridients

1.79 (Fat powder) (o >,59 12.81 (Alflalfa hay) asgs
4.12 (Meat meal) cuisgS )39 23.71 (Cornsilage) <3 5Mus
0.56 (Vit- min permix) * yuelg 5 Jdze dlge JoSe 5.52 (Beet pulp) .3 ,xise Al
1.00 (Sodium bicarbonate) ;s <l Sy 14.87 ((Corn ground grain) s bl @)
0.25 (magnesium oxide) g, jxie JpusS] 17.09 (Barley ground grain) s bl 9>
0.13 (Whit salt) S 1.67 (Wheat bran) pa8 ywgue
0.31 (CaCos) s iy 6.13 (Soybean meal) L gu dlous’
125 (Bentonite) cugiy 2.83 (Canola meal) Yl dlous
0.06 (Toxin bonder) ;aul s 2.88 (Cotton seed) «il> 4y

1.62 (Corn gluten) &> (ysls

oy (s2lawd oS 5 Diet Chemical Composition (% of DM)

8.76 "(Ash) st 168 TINEY) o555 o323 530
1.37 "(Ca) puls 17.1 Y(Crude Protein) pi- 559y
0.56 "(P) yiud 10.7 "(RDP) 4aS )3 41325 b5 g
0.38 "(Na) w00 6.4 "(RUP) 4008 3 4225 By (355,
1.07 "(K) ol 17.9 T(ADF) (giwul oty g LI
0.30 "(MQ) o2 jake 30.9 "(NDF) 55 odis g5 LI
0.27 “(Cly s 40.1 TNFC) Ul e lyumgs S

4.7 "(EE) (sl oylac

A qoenlS 2,5 VA0 ilinST T )5 o YO+ (E (pooliy pyS oo Vo v Da paling (Ml 351y Vover o A alig Mdlipm daly 5+ v v v ol o J1 Std 03l py5 oS SO

¥ el pgtles £S5 ko Yo g sy p)8 ke VYo LS 25 ko Voo sy p S o Yo r (i £ o VYo i p S o Yoo coats 25 e cnl 25 Y piujito 5 VY Gkt p)S

Suid g3l o yd ¥ Sid o3le p)SlS 5 (6 ISR

1. One kilogram of dry matter contains 600,000 IU of vitamin A, 200,000 IU of vitamin D3, 200 mg of vitamin E, 250 mg of antioxidants, 195 g of calcium, 80 g of phosphorus,
21 g of magnesium, 3 g of iron, 60 g of sodium, 300 mg of copper, 2200 mg of manganese, 300 mg of zinc, 100 mg of cobalt, 120 mg of iodine, and 30 mg of selenium. 2.

Megacalories per kilogram of dry matter. 3. Percentage of dry matter

1 Official Methods of Analysis

2 Neutral Detergent Fiber (NDF) 3 Van Soest
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Table 3. Interaction effects of the season and dietary forage particle size on dry matter intake and feed intake kinetics

within hours after morning feeding
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0.98 0.77 0.06 0.551 2.19 2.35 3.36 3.51 (4-8 h) celws ¥-A
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(P < D) it Iy gime AU ghls Wloss 31> i iglite (1Y By b cindy ja 13 a8 SlapSle Y gy 50 £,5 kS sy )
1. kg/day; 2. Means shown in each row with different Latin letters have significant differences (p < 0.05).
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Table 4. Interaction effects of season and dietary forage particle size on nutrient intake and apparent nutrient

digestibility
Season
.
P-value SEM Summer Spring
p Obals S
oSSk
S*PS s (Particle Size) <3 ol
e ps sl
; gl ) S 3kl Fine Coarse Fine Coarse
9 Juad ojluil 3 i . s . s
ojll ol > » 4 » 4
@l
0.66 0.82 <0.01 0.354 22020 23.15® 24108 24.03°  (Dry Matter Intake, kg/day)' oxb08,m Suis zoole
Digested Dry Matter, )" oadeis Sis godle Hlii
0.77 0.40 0.01 0533 1650  16.20° 15.38% 1470 9 y (k)g /d;;"""“ wole o
Apparent ) Szs godlo (5l gy 5l Aoy
a a b b >
0.98 0.31 <0.01 2.205 72.55 70.30 63.90° 6157 (Dry Matter Digustibify, %
0.63 0.88 0.18 0.324 20.99 21.19 2158 214y OroanicMatterintake, )’ euscs,me Jf ole
’ ’ ' ' ’ ' ’ ’ (kg/day
Digested Organic ) ' sui gan JI gosle i
0.66 0.39 <0.01 0.485 15.68 15.47 1431 13,68 9 ganic ) aad min J sosls ode
(Matter, kg/day
Apparent ) JI gosle 5,0l (¢l i)lsS 1oy
a a b b %
0.89 0.32 <0.01 2.190 74.87 72.95 66.36°  63.82 (Organic Matter Digestiility. %
i Ve s e
041 <00l <001  0.050 319 3.37 350%  3.50 Crude Protein Intake, ) ‘esdcsyae s x5
(kg/day
Digested Crude ) " oadpuin pls g jlbe
0.76 0.54 0.70 0.079 227 235 227 2.29 Protein kg
: . Apparent ) pls ousisn (s ,slh s b lsS oy
0.85 0.54 0.01 2.293 71.37 69.53: 64.81°  63.84° (Crude Protoi Digestibiiy, %
<0.01 0.37 <0.01 0.126 8.040 7.56¢ 9.08° 9.33 (NDF Intake, kg/day) ® o150 eo NDF
0.37 0.06 <0.01 0.226 5.02: 4.38° 5.42 5.19 (Digested NDF, kg/day) * s.oi.20 NDF
Apparent NDF ) NDF (¢l ¢ s i,
0.91 0.10 0.36 2.694 62.63 57.90 5081  55.73 PP JNDF (5ol 62 55 222

(Digestibility, %

(P < e 0) it Iy ime BT gl Wlodds 031> Lt glite (p3Y gy b yd) j 0 48T ol SSle Y gy 50 £,59kS s o )
1. kg/day; 2. Means shown in each row with different Latin letters have significant differences (p < 0.05).
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Table 5. Interaction effects of season and dietary forage particle size on fecal nutrient excretion

Season
. b
P-value Summer Spring
SEM Olials e
S*PS oSk
S PS s d‘-‘» (Particle Size) 1,3 o111
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(P < 1 0) Al ze BB (gl Wlos 03> i Cglite (Y g by o 3 a8 Ll SKile Y o) 50 5 ekS o )
1. kg/day; 2. Means shown in each row with different Latin letters have significant differences (p < 0.05).
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