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Extended Abstract

Background: Limiting feed intake, low fiber, and high grain can increase the risk of stereotypical
behavior in horses, which indicates poor welfare. Extending meal consumption time is closer to
natural grazing behavior and leads to a reduction in the feed intake rate and the risk of diseases
such as colic. Therefore, conducting research to limit meals increases the feed consumption rate
in horses. On the other hand, it has been found that consuming a large amount of feed once a day
leads to an increase in the passage rate of substances in the digestive system and, therefore,
decreases the digestibility of nutrients in horses. Increasing the feed consumption time increases
chewing activity in horses, and as a result, increasing chewing activity can have a positive effect
on enzymatic and microbial digestion in the horse's digestive system. Therefore, the present
research aimed to investigate the effect of restricting access to feed by a hay net on the apparent
digestibility of nutrients and nutritional behavior in Arabian horses.

Methods: In this experiment, eight purebred Arabian horses (average age 9 = 3 years and average
weight 396 + 45 kg) were studied in two groups, including horses fed with a hay net and hay on
the ground for two 28-day rotation periods (56 days). Each period included 3 weeks of habituation
and 1 week of stool sample collection. Throughout the period, the horses were fed individually
and had free access to clean water and mineral supplements. The remaining hay and concentrate
were weighed by looking at the place of feeding on the ground and hay nets. Then, the total
amount of feed consumed was measured both in free and hay net treatments. The start and end
times of each meal by the horses were examined using cameras placed in the stable to measure
the actual time of feed consumption per 24 hours. The feed consumption rate was calculated in
grams per 24 hours. Horse feces were sampled through the rectum 2 hours after the morning meal
for 7 days at the end of each experimental period. The apparent digestibility of nutrients was
measured through feces point sampling (twice a day) one hour after feeding (morning and evening
meal) between days 22 and 28 of each cycle. Feces samples were analyzed for dry matter, organic
matter, ash-free neutral detergent fiber, ash-free acid detergent fiber, and crude protein. The acid-
insoluble ash of the samples was measured by boiling the ash in hydrochloric acid for 5 minutes.
Nutrient digestibility was determined by the acid-insoluble ash method. To measure feces pH, a
sample of fresh stool (10 g removed from the rectum) was homogenized with an equal amount of
distilled water, and the pH of its extract was immediately measured after filtering using a mobile
automatic pH meter calibrated at the same place. The daily behavior of horses was recorded using
fixed cameras around the clock for 48 hours. Behavioral observations of horses were evaluated
as well. Finally, the results of the experiment were analyzed with the statistical program SAS
version 9.1.

Results: Feeding using the hay net significantly increased (P < 0.05) feeding time from 257 to
659 minutes per day and decreased (P < 0.05) the forage consumption rate from 1592 to 610 g/h.
Moreover, the results showed the improved apparent digestibility of nutrients, including protein,
compared to the control group (P = 0.06), although this effect was not significant. In addition, the
pH of the rectal contents was not affected by the treatment, but the results of the horses' behavior
showed that the use of hay nets significantly reduced the behavior of searching in the stall in the
absence of feed (P < 0.05). The hay net use significantly reduced abnormal behaviors, such as
turning and restlessness in the stable, swallowing air, and throwing the head in the air, compared
to the control group (P < 0.05).
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Conclusion: The use of a hay net was effective in increasing the accsess time to forage. In
addition to improving the apparent digestibility of nutrients, including protein, it has a significant
effect on reducing some aggressive and abnormal behaviors in Arabian horses.
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Figure 1. A hay net and horses access to forage

Slyoee A (6503l 4dBS iy Cdedy Jloyi 93 Sy )18
S Sl (JB UE lgieas el ) Joloeels yrass
Vodaly l eslatwl b (gdre dlge gyl pia colps
.(Direkvandi et al., 2016) ssedlazs!

() alaily)

ShgdpySiledoyy  geile gdie odle doyd
X

2p Cll dopd= Ve = Voo
R Cul ) (&éh)l);ﬂ““,)) Shygs gdse o2lo 1o yd

A duwle NRC

(¥ )
(i3 oole pSolS 3 @ JBIKe) pan BB () = YIVA +
(LA X a5 ) = (+/+-QFY X oxiysd )3 Jsboral yub

LS..\,\.ND* {(+]-YAY X(w.o ol g o J;bub )‘.\37 J9l>ub)~\£
el oaugd )F + (LENA X gl 2) F (o/oYeYD X

G 3 SyapgnyS) - (1 VFY X 1nS)

etal., 2005) yize igy S jl gedde PH (5 uS0jlul
Al ) p)S Ve 0jb gede I (glaiges i oolaul (Berg
PH 5 43 o San jlaie ol Jl sl e b (pgiS) 5l ons
S y8363 iopH jlodlatnl b e0,8 Gl 5l o oyl 0 las
W) Lg)tfo)’b&‘ Ll JJ@

laddi 5L3,

oo 59y 90 0 Cels FA Gsods lacuw] ailjs, (sla,ls,
ol ookl b (sibalojl 093 12 WY 9 1N (sl (o)
» J(Gorka et al., 2016) Sus il oplg 0aS ks
eled g il oy enblans polas (hlejl (sl
Shygs 5,y wud e g S8 Sy bbd l bayls,
553 2 a2 o o505 GBI ey ey ()55
Do Slygd Brume Jondo dadd S Ctody J8ls i )
o] «Slygd Bpae Jolis slais gole slayls,
o5 2l g Jebaol Sl o 59,1 g 0S50 e Jlad
o Joib Al ol i oole e ola,lid, og
OB I (Jeael 13 )l (o g S el g
lso (g8« lga & il 3T (dngSl 03y o Ll
Sl g @S Cuow & ()5 iS5 (lgp 4w Uiy)
5392 (d (e ) o3 51 gy 3 01

019 9 Jols &5 (39, 0F) wtam A (ulol 09 Jsbo
adgle A (0393 B 3 g1 (o2 Oygody laan, o>
L Sed ol Sl sl g 9l gty ol e Gl o
0)90 y» w)f )‘J§ ol )L.To-l 5 IVERY Sy )l odlaiwl
Syel Spglaer din S g spdeole win aw Jold
0y90 JS' 50 9 Nad &A% (031,85 Oy gody awl 2g g500
Al o] i Same JoSe g wes O 4

Sl (23S I ailjg) ©yg0m 0)93 1
Byl ouilasdl g (o) )95 9 SThgs ool caalllan )90
Brae She 5 olie Bl (nl 5l g b o jg 0 p5luS
e ab ($ySoilul )5 w5 Nl sk op
o3lisl b Lol bawgs odcg 1o 4035 (bl 9 £95 slagle
Gde g (owyy Lg)lJ.Qi: oKl 40 ol s dl“’[)ﬁ)?) 5l
£ A 6 ysSoilul el YF 45 Syss (5 pme adly yloj
A b sl )d £, Cjguody ddgle B puns

odeg 3l dm celw g0 el gg8ue I (S g0l
0393 2 Sl )3 59) Cdn Cdads pgiS) B2l 5l (2w
o2 bl o bgpe sladigel don g pbl (ioloj]
Sedly B > adiges (303 )3 5l gy oAb gl
S5 (sep (ol a3 6 43 Yo 8 53 Ly
AW

Ohe) sdie Dlge ph SIS pSejlul
o el &G (59 905U 99) Eodie (slalais gyl pdiges
2)9> Gkl ) a5 pll 0)9 2 VA LYY (slajy) o 4455
Wi Sy g bglore TS b sl jp igei Vo plad o) O
Slod 3 9 (Sl dwsS (90 plewd w5 Cax
Slachgd 4 g b (6l g dooxle (pogmads 42> = V-
YA Gdody o Sl dnyn 0+ slod > g oo soguinos]]
b 2b Ol g g S gl (lsn b ] 3 sl
Dol Sy e S e Gl o lowl aio
A A o » —d])g &obmo polio ‘_‘)3)5 Joﬁlﬁu b uio.:a
Jsloeal LI T eole oSt oole lyy psito (sladiges
0l 5 Jolowel GLI Sl (gyle s odiad 4
A8 2505 U P g g S gk gl
Aol 53 8B (aliga Ghg) b adiged dewl )3 Jolonel


https://doaj.org/toc/2676-461X
http://dx.doi.org/10.61882/rap.2025.1749
https://rap.sanru.ac.ir/article-1-1479-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.61882/rap.2025.1749 ]

sp el SUS e olp o)l cpgp

W sdie dlge b B 2 Sy )9 bawg ddgle &y (s Cudgise 5L

R

o o

Jl»& EP 09N 9 KHe )'l oS o3 lau! ‘_;mel Bl L;‘dﬁi&u” L;Lm)l:é) b Y Jﬁ.w
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Table 2. The effect of using a restricting net on the duration, amount of feed consumption, and fodder consumption rate

in adult Arabian horses
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Table 3. The effect of fodder restriction on apparent digestibility of nutrients in adult Arabian horses

P-Value (g5 gxo gdaw

Slos > ol Loy s 3l sld (il Sl &oF g ("\‘.”)3) ‘5)"\’0")];
Arrangement of horses in ) SEM Hay net No Hay net (%) Digestibility
the treatment Treatment
Suis odle
0.10 0.25 2.30 55.0 512 °
(Dry matter)
T oslo
0.25 0.44 2.78 46.6 435 e
(Organic matter)
B s
0.23 0.06 2.07 58.5 523 F= oon
(Crude protein)
5 a1yl )3 Jglonels AL
0.90 0.12 3.18 339 26.6 s oizgh > Jgloual Sy
(Neutral detergent fiber)
Sl 03945 5 G Ul
0.87 0.65 3.48 26 203 el 2aigd 2 Jolonel S,
(Acid detergent fiber)
5L s elyun
0.75 0.43 2.90 82.5 85.1 o )(Iill;j)) g
0.12 0.11 0.1 6.85 7.07 pH

(P < +140) 3513 3o)d B grdaw 3 5 Jze WS ) o 50 ailiie By gl b ko
Means within the same row with different superscripts differ significantly (P < 0.05).


http://dx.doi.org/10.61882/rap.2025.1749
https://rap.sanru.ac.ir/article-1-1479-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.61882/rap.2025.1749 ]

Spe el SIS e B o)lo (pgp

WY sdie dlge b B 2 Sy )9 bawg ddgle &y (s Cudgise 5L

09,5 sl jl yir (60 sobds (5555 095 (Slacl
Lew! ) b ba)ld, plo (P < 0.001) 39 Jals
2 4B AY) (s )3 2t 3113) yimr 595 el Jold
e 9 (483 YY) Jdaol Sl o ()9l o9y (59,85k
P e Lilil boon (e ailud 5o axds Vo) 050500
Lol 1595 (655 b odstr 35 (slacaw] 4 s 3l slacaol

255 4 gxe lacuglas oy

b Byl SUI & s Glojse T
)
Ot 9 S b leg 93 dulie 4 bygype b
losel ¥ Jgir ) 18 sl )3 (reb sloyld) 2 (6)58
Ol Jldy (mads (glaylidy g > aST o oL s
Sl ) (jo b > 4By YV+) culld 5 e8> 9
39 )95 09,5 Sl |yl 6yl dxe yobods Aald 095
2 o9 Shs )8 pljose pimen (P < 0.05)

= ol 3 b )B) p ddgle @ cw s Glojote SIS F Jgu

Table 4. Effects of the duration of access to fodder on natural behaviors in Arabian horses
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Table 5. The effect of restricting access to fodder by a feed net on abnormal behaviors in Arabian horses
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Figure 2. Abnormal nutritional movements in horses
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