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Modern Topics in Poultry Nutrition

Dr. Maziar Mohiti-Asli'"

1 Ph.D. Graduate in Poultry Nutrition, Department of Animal Science, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Alborz, Iran

Abstract

With the rapid advancement of science and technology in recent years, poultry nutrition is also on
the verge of transformation. It appears that the era of requirement-based feed formulation is evolving,
and we have now entered the period of targeted metabolic regulation. The focus of poultry nutrition
research is no longer merely the provision of crude protein, metabolizable energy, and minerals; rather,
it now centers on the precise regulation of metabolic pathways, modulation of gene expression, and
engineering of host—gut microbiota interactions. Feed is no longer just an energy source for poultry; it is
a molecular signal capable of activating or inhibiting pathways related to growth, inflammation, and
immunity. Recent research in nutrigenomics has shown that the precise ratio of digestible amino acids,
essential fatty acids, and bioactive plant compounds can regulate the expression of genes associated with
growth, immune response, and metabolism. These findings challenge the traditional approach of simply
increasing crude protein levels. It is now evident that accuracy in balancing amino acids and
micronutrients is far more important than merely increasing their quantity. In addition, a deeper
understanding of the gut microbiome has emerged, and gut health—recognized as the central axis of
performance and immunity—has become the subject of extensive recent research. The targeted use of
prebiotics, probiotics, postbiotics, and phytogenics has made it possible to guide the microbial ecosystem.
Consequently, poultry nutrition has become a tool for managing inflammation, enhancing heat stress
tolerance, and improving immune responses. The fundamental question is no longer how much feed is
consumed, but rather how to obtain maximum performance from each unit of feed. Furthermore,
economic and climatic challenges have increased the importance of alternative protein sources. Insect
protein, algae, microorganisms, and fermentation technologies are entering practical poultry diets,
creating a new perspective on sustainable production and feed ingredient diversification. Ultimately, the
future of poultry nutrition is based on precision and intelligence. Its objective is no longer solely to
increase growth rate and performance, but to establish a balance between economic efficiency, flock
health, and environmental sustainability.
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Abstract

Sea buckthorn (Hippophae rhamnoides) is a venerable botanical species exhibiting novel attributes that
encompass both nutritional and therapeutic significance. This plant manifests as a spiny shrub characterized
by elongated, slender foliage and distinctive yellow-orange drupes. Exhibiting resilience to frigid
temperatures, this species is indigenous to Europe and Asia, yet it is also capable of thriving in the climatic
conditions of North and South America. All constituents of the plant, which include the fruit, foliage, and seed
oil, are replete with a plethora of bioactive compounds. These compounds comprise natural antioxidants such
as ascorbic acid, tocopherols, carotenoids, and flavonoids, in addition to proteins, vitamins (notably vitamin
C), minerals, lipids (predominantly unsaturated fatty acids), carbohydrates, organic acids, and phytosterols.
Research involving both animal models and human subjects indicates that sea buckthorn may confer a
multitude of advantageous effects, encompassing cardioprotective, anti-atherogenic, antioxidant, anti-cancer,
immune-modulating, antibacterial, antiviral, wound-healing, and anti-inflammatory properties. In light of its
substantial nutritional and medicinal capabilities, sea buckthorn has potential applications in the dietary
regimens of both humans and animals.

Keyword(s): Antioxidant, Nutrition, Poultry, Sea buckthorn

*Corresponding Author E-mail: zahrabiabani73@gmail.com

igeiany

o aets™

T Citation: Jelveh Ghaziani, K., Biabani Asli, Z. Sea Buckthorn, an ancient plant in poultry nutrition.

Anlmssn“T Professional Journal of Domestic, 2026; 25(4): 6-13.

Section: Poultry Nutrition Associate Editor: Dr. Amir Mosayyeb Zadeh

Received: 29 May 2025 Revised: 09 Jul 2025 Accepted: 20 Aug 2025 Published online: 28 Feb 2026

4



https://orcid.org/0000-0001-8700-6808
https://orcid.org/0009-0005-0983-0582

1P Y1 2( 2l YO 0 )loi) F o loud YD 0599 éSiamnts

(&1 ) 95 — ol & yid

7

* e e b msalons
> N\ s, aispmaens
VPP Gl £yl o oIS (0l pole  cwiien 09,5 (2 95l — cole ol \/

a https://domesticsj.ut.ac.ir/article_107079.html

9y —ole Ao

S9N 29l CubgF g 48 lio als sls paly Ol &5 > b)) !
(o S ) (5 3L 4 (ot

Y001 58 b Coldoso g “;ll.c Lo g ¢ ‘('-_5) SU e dozo " Slobw ja300] s ol

Ol 0,5 0 )5 0 olRils o S jeals 0uSisls ¢ Sdials sogas (555 (sziils !

https://doi.org/10.22059/domestics}.2026.394676.1193 (d

oS

el s 4 a4 5, (sl lajls el e e Slezr el ol G151 (S Glse 4 ol SigS ags
(SlaeSls yass Goes a5 aS o oll gz e B ae e o il YL il sl b (658 (CHS) ol
Life Cycle Assessment: ) Sl a5 > byl 5l (68000 b alin ol 0gd oo U o) (6,5 5 (sold 955 Cu o
S 05 g e s 55 1 I8 s a3 i 2 (sl bl el sl g, S ol 4 (LCA
oo ol ol Jase Can; Ol3E oL B 5 - ele dalllas ol &)1 5l Bas ol glaydn s gles Su, 5l 5158
€55 5 2l Brae (S @iz aile Jelse bl g ol (2l (e Jolas el 5 0T sloasly 5 b ol il (loliss
VO U, gl oyl aiiles co b, Sl Slitie asle STye5 slo S0g580 a5 aws co lis bzl el s
4z LSS oo pal ) S o w1y 095 550 u,uoi.: 020y Ol il 4y ax g5 &g 0 caal> LCA Lol e Seals ds
6L, pasy Ve ibL e aluls pals § S S 6,58 G ,b 5l Gl ol b LIl o doday gl >yl
anlllas ol 0l (Ss Swdml g sVl oo (Siales o o] cobbge Lol e s eIb sl ae C
Ol OBy (etd Glacuslw i g adgl gladiy jo a5 w0 Lis 00,5 oy |y sleizl g golatdl slal e
Sl az > Sbs)l sl Jae Sley CBo 09 Sgazme Julds 04250 iy OIS oo o )3 ,..fls oo ) s, Sl
e oty SRS 5 e Giomi sl R wiile (alacs sl 4 5l rizmen g islilaie 5 e (slaosls 9508
(e )y sz Gl Sl ol gl b el glais ) ol Oladon gyl Plaw ol 4 cuzlo ol ool
alye 50 95 oS b wdsi (ldinge lp (oole walsd (e o9zl caslllae () 0518 eleix g (solatdl
oo oo Sl olad ol g selBl gl il b

s (SIS claglE alS wolF cutisF atgi ¢ damme o 8yl w452 b)) Hguels Colals

amirhosseinahmadpoursamani@gmail.com :J ghumo 00w 9%

Kyed (ngp S5 paaS g el i s

VECENYY - T HLaail G, b VEF SN sy gyl VFF ST e, 85k gl VL F YT sl e gl

95 bsS adgi jo Glie relS sbeo ey Gl &3 > bl e coliiolew co (Il wzp g, Sb ezt sl jgaas i B0 i )8,

R asad
YVAF(F)VO N\ F-F ~s§~7¢.‘:c/.) (L;/uf)u.au}ﬁ—golc ‘slaw S gg)k\g_lg: 4 o 6‘3)5‘.'.5) nnlm sA"T



https://orcid.org/0009-0007-3251-4064
https://orcid.org/0009-0004-7335-7753
https://orcid.org/0009-0009-9003-6501
https://orcid.org/0009-0000-9835-8374

(ohSen o Sl ),.;wll

bz Cuns § (5l k A (codumw (59 559 195 CabisS g 0 lie Sl b paly Wl 45 2 b))

3 29 Gl Gl @il lgie 4 aiiie Jbe
0 y2d il 31 L ailgs co aS wSlosls liad Ll sl ablis
oy 5l Hlejed g 00,5 ol 1) Gl el (S o S
Gl dow g aio0 (o el aS yje iS58 el S|
;o (Beauchemin et al., 2011) 598 o 428 )5 000l iogamxe
L oAJJSJ}m C.la.w BN b;‘..\.c s.:l.v.-l..o u».mLT ‘tl...u‘) O
e Gy SISE alS gl ased 08 pel SO lge
ol Wl 3 Sl laob)) elul » g oad ke
A alS e sl ganaiws o woe Ve B ul),ul..\
3 95,5 65,5 |; nst sl s - sale dallas
i gl 50 Sl B3 L5 el SO Sl L
BB 5l 68 S ader jo e jlasl el sle, Sl
Con) Sl &5 (SligS @ WS ga (o 0 Galsd (e
Silw Jolsio olid miw e slocaadly L1, oo
9 (ol =8 Beauchemin et al., 2011; Cusack et al., 2021)

QY ) o

Luaoly g @b 29l Cwig8 W gi 18 lio HLAS!

50 bl e sy ol 5l (Sl Ll
Oyl s o b anlp S & slaeSs
S Jyaze Glgie a1y e ccnl g8 ausle B ausslgeis
9 WS o0 Sy aneSh )0 (g S sS ,Se A
IS e, A B Ye Lojis sl Sl slas,slp ol
Sgdice Juli 1y g5 cioS adgi slapimn jo ol il
5 Silwomd 4y S ls 065 Cy o (Dick et al, 2015b)
‘) )§.;.O S50 Yo b Ve sb}:au’_a Jas.sfo 915 uy?..aﬁ 3;).7:..
oo asile Jolse ay anny Q—\ Slasl e g a0 oo JuSiis
LnguyLa )| oolazuw! ..\...)Lo) SR P GL“’Q*’B) 9 C«Jj.'o)
Oladon Cal e (wl> gilwo 33 Bilas (o (s5len o
el (S5 S She s Slis S5 G p aid iy
Be) o bbsysly 5 sl aST gudy b uals
Aile gy Dol 3l oolaiwl dez 51 als 095 Cy o
B ol sl e Gl 1y s Glahy, Gl o938l
Ol S jo ], setugw oBas G Coal a5 wilosls 4l
.(Dick et al., 2015b) S oo w5 mlio

(GHG) slaldS gla3l5 jLacsl jo o8 coisgS adgh oo
Cato o ,laml  slaise 5l o aly ol 5 cad 4 B
‘}"""‘ LQLQJ.JJU 9 44)70 U“L'*")" el o.); J.IJ...: [K¥S
el 5l asye Yo 510 Loyis o8 cssS oy slaptone

Aotio

Ll Sl somals o (oulul (L2855 CbsS o)
Sl 4 gy sl Slajls el odle 1 S oo
el Gyl jlesg e )ls Conys lanee 2 (4298 BB ol il
deiliy b Glalls 55 G plge @ ool (CHY) ple 518
JOUCE 1 ROV SRRV 1 P R R E P R P
355 Zupde a5 Jl j0 0,5 o Lide bgld o laeSs
O 45l e 55 Shgs ol 6lp e 5l ealil 5 el
R I
Fim slafSal, 4 il eal Lol o sl
o)l il 00,8 Atz i 5l s |, Hladl GrelS
Beauchemin ef ) aiil o glaudss oMol 5l 5158 oS
JelS 852 5 s o o qels 5,505, K al., 2011
Olsre & loaulid job 4y 02 nyo 1 ol cllisS adgs Sl
Lz wgbioe anlid ol lasil Gl Co pae ln 65908 (B9,
S Sloaly 5 (el 02255 ol 50 OMelas Wilgi oo oS
a2 18 sy 0y5e IS psb 1) gl es i aie
.(Beauchemin et al., 2011; Beauchemin et al., 2010)

(Life Cycle Assessment: LCA) ol 45,2 oL
Sy haeome Sy 5o, Gl sl 389 5 oole (5,
plo G290 5 Shhes S e 5l oS aws oo ail)] o5 cedgs
ol 0 B et i wadice ol | Bran g )54 L
Lo slailodae 3 Y zo29 b slaosls 5l oslanal b o)
Gilisee lapias 1o 1, o G2alS el 5 bie Ll e
b olye S Glagiin 5 038 pwyn Wy
I s Sl el sl ol @51 Loy T3 ol Silatins
by sl cliie wile Sy gl gogzdl oS
Lyl o1y laaeSs s 5l Lol olie lasl wlasules
> aele bl SO ins (ralS s 3 V0 B eass J S
G0 slranly col (Saw Sl cpl a5 a2 oo olis Ol
oz b dad o lilal l58l aile wily ails o pon 4
Syl 5 old 055wy ol 0 i b Slygs el
sl Kol slubls gl catanw Bays cpl .51 5l Jol>
el L el sl oy, dgme wiile lasil falS S5e
Sl ay g aites de e a0 OMSlas 5l 51,8 a5 (Oluls
Cusack ) col (55950 «ijls p o0 55 Swd by 5 (SwsYl
(etal., 2021

b aS 4z LSy slospal) (5ol )5 cygelogs liios
oSt Wed o b)) Sl i3 slhaasls ) colicul
pleol « ganbai gly> s Jold o al, pl a5l
2 oSS G eslital 5 cllsS adgs )5 et slagls

VPP Glinen) (il @4 9 o 0)lod) Jlo o5losd gy 9 Comant 099 «Seibunal (5148 ,2) (9 5 — (oole 4 piS c



Life Cycle Assessment of Methane Mitigation Strategies in Beef Production ...

I Ahmadpour Samani et al.;

5 s Shals wsys £ B ) plie Ll wilys e s5len
Jebari ) oS adg pdsanaz (65, gt S 5 lojon
O VY0 Jlo blgl b yeebe olid=s (et al., 2025
4, (Precision Feeding) 5.85 4,355 5 (59,5 (soaisS )los
)L 4K 35550 58 o 5 00238 lyasel sl ) i
il wgS ax LSS lagpliwl a5 Jb 0 ol
el als alss sble Jolo 4 (20058 L (g5lcenseeS
bodyin ool wlad,s I8 axgh 0y00 S ose g
99 ;2 45 Cal ot ool Coono 4y poid basas LS
Chin et al., ) 325 oo ;1,3 Bon (lojen jsb |, Lol aus
.(2024; Jebari et al., 2025

gl 0,50, o eSSl (AU Gl Sl Cueal
oS sleo pal) culan g ol @l SU (5le oS (1, 1, LCA
359y dunST aiile dooas¥T plo b Jolbss .ojlu o (550
podazn |y Lal L3y s coads 20058 STye5 oS 51 (N20)
O-Ve 1) Al il 3 31 el S o ol58len 9 wiS o
5,0,0 bools (1 Sasas 3.0l b aslllae ol .o ioliélas o
CngS adg 50 plie i Sy sl Sl sl i
obol (ot Slos 5l sl 1y e 9 WS o0 o0l 55
Slocaadly 5 shatun; Sl o Jols & il
.(Dorca-Preda et al., 2024) &S 1,8, 1, 55,0lLaS

I cdgf wdg e Ole & 2 QNI 0
Sepllss ozl So ol A3 2 b)) (ol
ol 2 9l CtsS adg aoe S s ST 0l Sl el
P ol ol Glagplial 2bj)l ) oy 4y WS o
Sl sla US55 cule, b ol &5 2 i) el Conon
Linl e cmlie slassgys VF-FENELFL ISO wils
Mg 0y plye 53 1) asmeden glasaly 5 byl
2ol @lls ey ol ol S WS silesS
slesie slag ol I ggite laosls (sluaz LS
w0y 68 Oleis 4 bgyye slojlanle slaosls b azs )8
R Joilly 9 e ,Lal plie 5l sz (2B 0o o5 ol
ol ol 852 syl s iy ams e @l 1, o
oI sl Geitle 50k 5l esliiul 5 Sielias (55l oe
ehls s e (el Glidme 4 AT el oul Cdo
G108 o slooges b 335 4,355 asile (5 )50b58 slacs 3 !
Sl oot 9,509, cpl S LL)l ) ()5 ©de el L
OBl 5 el (55950 al1,S SIS gladss oMl 5l 5ee
hemecins 61y b b e Sl 5 ol o)
(Kang et al., 2025) oS oo o2l 3 1, g5 ciigS adgi all>

a5 oo o JSis gl mhw jo !y Sl Gl slaslE
B g M (GWP) ez ol sty s 4 ot
ST (g3 By s o plaisl 35 4 ) T 5l ez s
Sl o 1) me o i 6551 slois ,o 45 (CO2) (S
550 g (Ul VY 0g02) 52 10 Dawe oligS oo b lie wylo
oiis s Ve 05L G 0 CO2 plp YF B YA (658 tule S
has Sldllae wuS o iyl o8l Olynss o (6 patusp
Hladl Sl aS wes oo lis W e 0 0 Sl A5 > L)
Beauchemin ) cewl pie [laws odgi Calizee (slbopions ;o
Clpincw ;o (Jlw ly (et al., 2010; Dick et al., 2015b
0oy3 00 B Y Yoano GlblS slasls Lasl oa po 5 e
Sollolr )3 san)lyn wile) (e Slaptanm 5l lin
eSS 8,90 5 Cawl jieS plo aly e 1y el (A
g5 45 08 o 95T aasdly (09 oo i SYsb (slaraS
990,10 (ool Wlpki wais o gy BB LS g5 el
] dio 5l deBun zalS slas paly 4

OhaleyS o ol i 5l 13 e (e s 51
slooan¥l g 92 (aleerd Sl 3 5 Gl 5 Cel Sl
2l (09) 5 sy 031 3ok i sclin ol 5 55 S0
ot 40 Q3155 oo 9 994 oo Dgmima a5 BaLYT S a5
5w als 1) el OV¥gamme o Slae il oo
ol 3l glasluJaw auS ol Ll jo cwiss OIS
Iy 095 oo wilgs o g8 CissS adgs 51 Lol e a5 Wilools
Gy S5l g s iuldlas o Ve UYL Lasl b gble o
oriad Slecpl pegdle auS sz | o] euditee et Jaiso
WS (o0 @yl |y ok sladlrdu 5 (oS lage 098 e
sl (63,655k sladdl> wad 0235 (05 siluslil b &S
De Vries et al., ) oS oo 00l 1) ood8l Olpss g 00,8
30 el aS lo iy @l 31wl (20155 Dick et al., 2015b
ol gl go 48,5 onyolias )50y (e Lo Juld g 4 55
2 Ol (haezme Gy SIS LS (c) 50 |, LCA 5 S5,
Beauchemin ) ojle oo diwz 5 o5 Sig% adgi (slapins
(etal, 2011

Sden Bl &S wm e laeSt e
g plo olp ( olie g, elelp ol ol wcwl pdbolos!
Gl 28l (sln (ool bl 5 Cosl piie (L oo slaoged
e SR o a5 VL LB L olae lape), e e
a>ly o sl 6 i b 033k Vgene el gl adgle
5 Wylo M (e slag)) & Cens maa LB 55
JRRRCT RPN AR PR W RES FANGI T e T ¥ Py
bilys 4 el 058 Copae 5l 80 el (Jb s
as St (Jls gl el oles Jlons 5lwo 38

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 4 (Serial Number 35), Winter 2026




fohKen g Slbe )xwll

(shae Cony § (651l 4 (sosmms (63,503 1915 ColisS wddgi )d Glie LBl s bl Wl &3 2 o))

CorinS 55 b Sl s ailo o ole sla sy il azils
Ay obsl sledae o el e jlasl (e b STye5
30 2l Gl i wix e gl oo 48,8 onyal Ll Gl
(nl podle sl 0dgs sy dwal Slojg e slrosls alesl
wle) amlSe laptnw o JLadl arads (Saen
Sy slagly (355 9 6 515 (oS 5 Slikee
o aoys VooV b ) gl sl (S 45 WS e Sl
5 beussame ol (Huerta e al, 2016) sas 1,3 3G

a5t ol 3z Gl Gl et Spp ygys
L aldal LB olses YoYO Jlo jo bg, ol U .).:.;5‘50
oY Sledlbl wilszy 5 aisl e (ualS 059>  cole (glocd iy

S wald Slex wlde jo ol eSSl adgs sl |,

95 g8 a9 30 Hlio S’ (Sl s 31 ot

e 5,585 Glyie 4 g8 clsS wdgs o Gl tals
do olasl i ol e Sy Sl lS (ol
ey bl 03,5 g5 w1y s S
21 oo Jlasil Gl mlie 5ebsi 5 (Slab slacsl 2l
sludss odlae ailesls J13 Gas oy i ool jo
Jold g Wigdi oo Dgmzme (ool slad Sos 5 (o Glizen
Sel> g (NOP-T) Jgibig o oS 95T aiile (oo 50938
sl bl b a5 asiun (Asparagopsis taxiformis) ;. ,3
ailosls las s, T BV o l) Gl (melS wad S
.(Pelletier et al., 2010)

il eszilr 5o 4 s clsS s saldS ol
s o Slgm gy Jold Wigd oo cdilnS Gl 45 o>
Gy SIS g Gl Hlal jo (50,8 4 yasie j b 4 S
R s p Vgare a5 o Slyg3 adgr il i S5 e
L oYsame cuiS (gl pmoj 5l oolaiul ol sl al> 1o
(N20) (59,58 ST JLiisl 5 olands (slodsS 8 )5 il yo
ol arin a5 (ISl pas S o wpaid | Gl oo g
‘_)Lodu‘) 9 @Lxc 0 yu> a}: LU Vo) u)j.u.:‘so S gauo UL"A )L.....u‘
o pase b Llasl Gl a5 Jb jo ol sse Gles
wan able (Alon g silue S slaghy) 4 (S 355
5658 Jald e waimly Jolie 5 iengeaS L (s3lsnn
|y 6551 By s oo SIS (sl Ll Ji 5 Jo
3 Jole cpl a5 wlools lis ol ladlas g aiyle Jlos 4
a0 AL e end (65,50 sloaSl 4 (Kl O 90
Arcila et al., 2024;) sos o JoSi5 1, g0)5 b, S5
.(Zhang et al., 2024
2 ok & byl ol gl Ghlie vezs L
9,%9) 2Bludgaze g Lo il L gl codsS g slaptanns
50 oold (g3 pudd jle o oz 1) o] Gl x>l a5 sl
33T sl glapianms wiilem sy iz (sla by, 5 Gblie
sy Coslad pae sl cely - smiio gai)ls . Jilde jo
ujLO_v o0 A SRR (_ngo%..i': 9 S .]a.gJJ.uJ s‘5l?b°

Atmospheric CO,

Fossil Fuel CO,

Soil CO,

Photosynthesis

~N

Animal & Plant
Respiration CO,

Animal
Methane CH,

Forage Planting
and Harvesting

Consumed
Carbon

in animal feed

mass Carbon

Oxidized during tillage
Soil Carbon

Sequ red from animal
ar gcaying organisms

stered in plant material \

Animal Waste s

Carbon Produced
Carbon

35 b s anlp 0 (n)S a5 2 ) SIS

VFoF Gl (Rl a4 9 (o 05lod) Hlor 0)loud gy 9 Comnt 0593 (Suumnsld (5148 >) (9 5 — (oode 4 p ‘



I Ahmadpour Samani et al.;

Life Cycle Assessment of Methane Mitigation Strategies in Beef Production ...

Sl Je o b eelite Sl B2 slagliyy) @ S
(Y o Kes g Glmlis)

@ 5 oy 6l sl g el sl Conae
S8 Az gi 0,50 Gl jlicl 2alS (ol pelr oloo S0, lsre
Slassl e 2alS Gl (cotasST Oloas 5l 5 ailazs §
Sl wiz sz (he) Wpse ot SIALE slajlS Al
somie SV g iy iile b ysiS o a5 (AMP) gk
Sl 1, (SOC) S T () ol ooyl 8 sy oo
Qg oo Ay dasll j0 YoV Jlo slaosls 5o 5 a0 oo
S Ol |y aeSs gadg Gl ey B0 BT o
L Al (@l b o253 o 5) Jhgimsbishow laptasns
Ssete Gk 1) Sl lasls lasil ol g 00,5 o
SaolS 2o d YO BV o o0 yS (5o olmsl 9 STy codlS
0,5 les 00 S (slrpinnw jo bas il iul fplaz 8T.0ies oo
5 (o) 4 (gmiasd &y alaly o] i 31 Lol il sl
aS ailosls Hlas Ol a5 1> sla obj,l g ol Cu o ol
£35Sl L Ol e il aiile glaaely ol (S
15 OAAY ) Ka g ol 58) asl 422l ol yad ) iaw
Copde p (e (S sladES oo Sus; cnl oo
BV e odgume yo ) e 2alS Cod)b ey b ad o 5 355
la,| cuddse Ll Wins oo las Gl Lyl s o oo Ve
Ol jslaie 4y 335 b3l g 4z e 0510 4 Aty
el 35 02 S50 e (55l

Ole ol sloi! g solad ol
ot el laglinl gzl solazdl Sl
2 9l SsF el 00 el 0 1y lain b 5 ol
555 ol Mol gladol s 5 STyss sl Sog33l .00 ol yan
45 555 ol e 4y 1) (sladsl glaasjo Ll cosis 530 0z o
Voo Sher slagsgl ly FoY0 o Slex L o
Ve B0 o ey Dl sl g ol 2 sl Yo Y b
auie cpl g Gl oal 00) (pedd plo o Il 4 Yo
sy ok ol s o ,lad daailly @l osa aslyi e
Sk B s (8 Bk 3l Silsra mas (ke yo 0
Sop sloblee ;o Wi oS WS (oo ol 1) Slaslo
Sz 2 S ol | adyl glaanie JL OB Y (b e
FSzsS paSudss ol (mile lizmes 4l (g laS ale s

.(Hollas et al., 2024) 595 c0 ©gmzo
A hhels gl ol (geloizl s
2285 s 1) )1 595 Sl Cel (Soe 1y )35 oo
OB AL B pan 515 (2 o ey yiden &)l 4y 5L asile)

GO Gl o cidsd cand conl Sae 1 i I35 51 50

bl b sladge 5loolanl 35 b 3l adgle CoaS Son
1y ol jlasl 2als 5 waness) GlalS oS 5 L VL o
Iy GlaeSlss oz L5 15 jle oo pdy Sl oy VO
J ol b s (malS 1) Gl adgs ol g ools 2ol
v ,o ag BB 8b o8, e csludss slagyl il ol
OHTE Wgd gz Sl 8552 2L @szolr 5o bl
et Jlazol ol aler ) s a3 Lol IS
Dick et al., 2015a) 55,5 asin «S|e> ady 0 35
(VA G 5 (6, V- VA ) S 5 Slgasl

lojo> Oloe o Sy Sl g Slipdlal slaasl
53 Qb JLasl (liee )3 (rmb £95 5l el (28 50 ) 5ebig
3 wbbadig bl Swegs Oldlas .aiyp oo 0,40 bgls
Clustered Regularly Interspaced ) CRISPR sl SiuSS
sl Slis  sse ol g (Short Palindromic Repeats
|y aeSs (029,500 slailig b b o (S5 Slao (S5
G2l g |y Gl adg e alg e a5 oo 57 lulis
SglS o9y ims malS as o Ve UV e o el o Sles
T el o 5 Ll 5 L il ol 1528 5 (i o
S dids Ho S slal8 il alS wgs el oo,
D20 oo gl das OBl 4y Cod S polae slra o L
S oS slodls s sl Jroads B2 o ol b
&5 jlas g o el S o Jsbo JLo Y B0y Yoone
Sr A pg)) p g Bl Sgasme S olisS o Sl
@ el Gln et 3505, Sy JeSe oSl
Cho et al., 2024; Pelletier et ) .S o ST olge g &I Bloal
.(al., 2010

Sl 6% Sl s 8 095 Copde lag sl
sl gleyls el g Wed e cgmme Gl ualS
a0 o 8 Baa |y alo OY a8 4y 3 g (g5lwo jud
@ o 95 Gt )3 0355 jsb a4 oS (slsa s
Bomarly ol 5005 gslanz 055 511 e cons a8 )58
Ve B O 1) Glalds slojls jlas! asas a5 waiS oo Joos
2daas (6551 adgi slp (e Al was oo Rl 0o
L oolse b as Gloj ohug & egilucamgeaS koo o2l
B 1y ol Gl Wlgiso il d5ee Jlzrger 9iile (ala gos3d
S o S Cds Gl Gl il g el el ws s T
Jlo b as dags,gld ol il atils &l 5 iie ol 56
3590 Loyl 5 o syl 5o sialosl sloegsy po Y- YO
Ll Ol )3 1y wilowny S e iy eilazd 5751538 0b
@ d o] (c250 5l wiz pa wams oo (LA (slaeSs e
5 ool Dgliie 39290 Slaclu 5 (ool Ll d (b

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 4 (Serial Number 35), Winter 2026




(ohSen o Sl ),.;wll

bz Cuns § (5l k A (codumw (59 559 195 CabisS g 0 lie Sl b paly Wl 45 2 b))

Y game wline jsb ay ol golatdl Jolx g 4 5o el
e Sy Sjgiliodd (oloS b (Fimy ol i S1ysS
oy & gl (So3edsST sbs) Ll wans oo Sl (ngs 2alS
Sl 85z )] GBS (o kel oy 5 2 3l ool
P @Sl Giegh degilinl Gl (Sazn ool
el slazl 5 Jazme o) pole wiely) slaai;
£ 3 Db 5 oo 22l G Jol b ojluge (5592
slyp lgygld & a¥sle pwtws Sl plaebl b (i
Arcila et al.,) sg obj)l wlbie Sos BauSady
3 CelisS b adgi oty sl 4z LSS 0,50, (0! (2024
9% i el 5 ol suiip slotlly U g9 0

N 5 o

Wl gl cuenl 5 gy - sele Addlas )
53 Ol Rl a3l il (2l 5o seme i (63,50,
S Olpsl as amo oo lad g 9,00 aST o8 cligS wdgs
b e gl By llamdlo 5 16 loladl ol layme
o adlbe ol e a3z bl lishy, el
CBSaSs b Ly claaliiles 5 Yols da Susmm
S5 bl glapias oSl alax 5l ialS Gilise
oolittl Al « 54l (slacs yglgi S o 0Ll 565 ke 5
9 NOP-Y) Jsilig p oS 95 -V uls S1y55 sla o581 5|
SlooisS gl sl « obyo S>3l ool g SluS 5
S99 2 i 3B g (slaneSs e el alS (ol
a5 ams oo LIS pimmed oy 0 cpl ()l b aslosls L
el o wb bepll gl Jame Cun bl
oolil s b el 45 0,8 )15 syl 5550 (6 oo S
ol )3 Gl slajl5 jLasil 5 550 Bras (s ]
ol Gl s Gy ol » epdle bige mal o2
sbacales (galaidl ¢ pdy el wile Jalge 4 a3l
eyt cdalllan )l il Slaityd oSyl g aslons
Sl womlr o <isS b ads Sl Sye oty
ange ol GialS sla oM B aas o &Sl san] wlidbss
5 00,5 S asll Bl pis palS lgz Glasl 4 5 wisdh
S L |, goladl (g )51l 5 laE Capie

&b
uﬁ..:d.:‘)sb 94T «all (S () 5‘-,’4;).9(0 RO 5).4.1:.? ‘@LW‘
sladogle &3 ol asre Consy OIS S5 T(YA)
(sioliS polid py . o9 el > jo (Zea mays L)

YAA=YAY ()Y -

IS Gran blod (Jb cpl b aws uoldl asye Ve
S5 LulgS w5 jelate 4 i Auje CSly iy b
el asile o ol slogadun onl Lial3l > 45 gl
5 ook Lzl ciolesl Ojso @y byl asoll o a5 ()8
a5be 5,k slo S g3le ol yem 4 oL 5o (SLlle slacedlae
ol ey 0 S LB (ae Cun) 6105
Yo¥d Jlo Llsl sloosls 45 (5,5 4y catsS o iyl loladl

‘65§ b.ul.oa LsLQggf)l.?:- d.jb\ Sygo yo as RV L')L““’

Rlse Rl a0 Ve BV bl il ol Bl 255
.(Hollas et al., 2024; Makoko et al., 2025)

g 3 GBS g ouisT slas e

JRCHISSy ESU I R T g 3 Z NV P PRFU AT
B slacd iy 55 cisS w0 (b Rals slassl il
Sl ol Gladlss Jlo nlb el oo 5 (20, 1) (0255
S s floy (o) dkejls 4 Wloaile (Jb lizren
L3l 955 ladse sguze Jloj £odg i slSS
el s b i wiil sod il a5 el Sl 45>
A 50 ) (ol 055 o pae b (slody, jeesu (AL e
aulg oo dups o lid Sl Sldlae o5 Sl W65
DS 5 Moy YO BVO s Bl a1 Licsl ol
3oy 4 cladhie wln slaodls 5gwS (pl g oodle
Srdpeet (Slr Cpz 0 lde S8 Glapiens
S ook WS Jn ) Ol i3 b)) slaassly
5 Shys> cuaS o Solas Jdo 4 cenl S jliacsl Jalge
asl Kool doye VoY b ohpoe slooged
Gk 5l AeSl pomg e Glalng wile oebys slacs sl
VooV e adgl mals aBilsl e o a5 (658 5lojo
oble 1y laslial o e ol oals las 1) ol (gas o
4 g gl ola 85 12 SISE 5 6 pdyeliie Ll isS (oo
Fod S Gimgly 4 5l a5 el oai (g3l e S 55k
Jebari et al., 2025; Makoko et al,) &S oo aiwzp |
. (2025

oo Sog; pleol 4 039> ol 40 eanl sl pSiax
Lol ataly OIS ol 00,5 5 sl s, s
e ey sl 5 Jo o bl Sl Ses
S o0 58 Az g 0550 pulr Djgo 4 eleizl 5 gl
ol sl ol padin il Gl S sl oleg slys
il 50 Yo¥O Jlo Llsl b aS gl 51 515 Lacs! glalas)
A oo |y Bl 85 > b5l C8 daaps du g ciloads ialej]
0 8 s ge Ll Caai B 1) Laools Cupalad pae Yoo

OlipgtsS bwg lagl (il 5 5 oo ddpe 4 5k

VPP Glinen) (il @4 9 o 0)lod) Jlo o5losd gy 9 Comant 099 «Seibunal (5148 ,2) (9 5 — (oole 4 piS c



I Ahmadpour Samani et al.;

Life Cycle Assessment of Methane Mitigation Strategies in Beef Production ...

life cycle assessment." Sustainable Production and
Consumption, 47, 528—543.

Hollas, C. E., do Amaral, K. G. C., Lange, M. V.,
Higarashi, M. M., Steinmetz, R. L. R., Mariani, L. F.,
Nakano, V., Sanches-Pereira, A., de Martino
Jannuzzi, G., and Kunz, A. (2024). "Livestock waste
management for energy recovery in Brazil: a life
cycle assessment approach." Environmental Science
and Pollution Research, 31(3), 4705-4720.

Huerta, A. R., Giiereca, L. P., and Lozano, M. d. I. S. R.
(2016). "Environmental impact of beef production in
Mexico through life cycle assessment." Resources,
Conservation and Recycling, 109, 44-53.

Jebari, A., Takahashi, T., Lee, M. R., Collins, A. L.,
Coleman, K., Carswell, A., Segura, C., Cardenas, L.,
and McAuliffe, G. A. (2025). "Carbon footprints of
greenhouse gas mitigation measures for a grass-
based beef cattle finishing system in the UK." The
International Journal of Life Cycle Assessment, 1—
14.

Kang, H. Y., Hwang, Y. W., Lee, J. H., Cho, S. J., Jeon,
Y. S., Kim, N. S., and Kim, J. (2025). "Evaluating
the Greenhouse Gas Emissions Footprint of Chicken
Meat Production in South Korea: A Life Cycle
Perspective." Food and Bioproducts Processing.

Makoko, K. B., Miyake, S., Hinata, T., and Sembokuya,
Y. (2025). "Life Cycle Assessment on Changing
Dietary Strategies of a Non-grazing Dairy
Production System in Hokkaido, Northern Japan."
Japanese Journal of Farm Management, 62(4), 63—
69.

Pelletier, N., Pirog, R., and Rasmussen, R. (2010).
"Comparative life cycle environmental impacts of
three beef production strategies in the Upper
Midwestern United States." Agricultural Systems,
103(6), 380-389.

Zhang, X., Jiang, D., Li, J., Zhao, Q., and Zhang, M.
(2024). "Carbon emission oriented life cycle
assessment and optimization strategy for meat
supply chain." Journal of Cleaner Production, 439,
140727.

Publisher Note

Animal Science Students Scientific Association, Campus of
Agriculture and Natural Resources at the University of Tehran

Submit Your Manuscript:
https://domesticsj.ut.ac.ir/contacts? action=loginForm

Sl a2 2 oy 2 (T VA 3505 463, pllae (s
Ol wlsrgol uls o )3 adg pllas (LCA)
Y5V (O ae psle dolilas

(VoY) oloysl g e (g p o siSe 0B Tl eplalis
2 e oy olel g OligS (Slhe de Sl (o)
0 Mol jaad] (gut iy yo o5 CuieS (5, Bwile
AN=YR OV N ) ke molio 5 pale dlxo

ST OVAAY) o Lo, 5ol dy op dabls epo | oyl 5
slasl Lasl e 2 Goeb «S93 gl5) plo Canio
.l S

Arcila, S., Correa, N., Pachén, S., Valderrama, L. G. A.,
and Cano-Londoflo, N. A. (2024). "Environmental
impacts of extensive beef production in Colombia by
life cycle assessment: a case study." Environmental
Science and Pollution Research, 31(43), 55720—
5573.

Beauchemin, K., Janzen, H., Little, S., McAllister, T., and
McGinn, S. (2011). "Mitigation of greenhouse gas
emissions from beef production in western Canada—
Evaluation using farm-based life cycle assessment."
Animal Feed Science and Technology, 166, 663-677.

Beauchemin, K. A., Janzen, H. H., Little, S. M.,
McAllister, T. A., and McGinn, S. M. (2010). "Life
cycle assessment of greenhouse gas emissions from
beef production in western Canada: A case study."
Agricultural Systems, 103(6), 371-379.

Chin, H. W ,.Tee, T. P., and Tan, N. P. (2024). "Life cycle

assessment of greenhouse gas emissions and carbon
mitigation methods in probiotic-fed broiler
production." Animal Production Science, 64(12).

Cho, H. H., Strezov, V., and Evans, T. J. (2024). "Life
cycle assessment of power-to-methane and
renewable methane production technologies."
Renewable and Sustainable Energy Reviews, 206,
114856.

Cusack, D. F., Kazanski, C. E., Hedgpeth, A., Chow, K.,
Cordeiro, A. L., Karpman, J., and Ryals, R. (2021).
"Reducing climate impacts of beef production: A
synthesis of life cycle assessments across
management systems and global regions." Global
Change Biology, 27(9), 1721-1736.

De Vries, M. d., Van Middelaar, C., and De Boer, 1.
(2015). "Comparing environmental impacts of beef
production systems: A review of life cycle
assessments." Livestock Science, 178, 279-288.

Dick, M., Da Silva, M. A., and Dewes, H. (2015a). "Life
cycle assessment of beef cattle production in two
typical grassland systems of southern Brazil."
Journal of Cleaner Production, 96, 426—434.

Dick, M., da Silva, M. A., and Dewes, H. (2015b).
"Mitigation of environmental impacts of beef cattle
production in southern Brazil-Evaluation using
farm-based life cycle assessment." Journal of
Cleaner Production, 87, 58—-67.

Dorca-Preda, T ,.Olijhoek, D. W., Mogensen, L., Lund, P.,
and Kristensen, T. (2024). "Climate and

environmental effects of nutritional mitigation
options to reduce enteric methane in dairy cattle: A

’ Scientific-Extensional (Professional) Journal of Domestic, Volume 25, Issue 4 (Serial Number 35), Winter 2026




Domestic; 25 (4): 14-21

"\\ Scientific-Extensional (Professional) Journal
£ Ug}”_‘ .
BOMESTIEIT | Domestic

p 4
oM

Animal Science Students Scientific Association at the University of Tehran, Winter 2026

https://domesticsj.ut.ac.ir/article_107079.html a

Scientific-Extensional Article

Life Cycle Assessment of Methane Mitigation Strategies in Beef Production:

A Systems Approach to Environmental Sustainability

Amirhossein Ahmadpour Samani'*“’, Mohammad Hossein Pakrooh!""’, Parisa Aali'"®’ and Mohammad
Amin Saadat Zadeh'!

1 Doctor of Veterinary Medicine (DVM) Student, Faculty of Veterinary Medicine, Shahrekord University, Shahrekord, Iran

d https://doi.org/10.22059/domesticsj.2026.394676.1193

Abstract

Beef production, a pillar of global livestock systems, provides growing nutritional demands while
generating enormous environmental problems through methane (CH4) emissions; a highly potent greenhouse
gas that originates primarily from enteric fermentation, manure management, and feed crop land use. This
review employs life cycle assessment (LCA) as an integrated scientific method to evaluate methane mitigation
strategies in beef production at the systems level beyond traditional nutritional approaches. The objective is
to assess the environmental impacts of these actions, identify significant sources of methane and their
consequences, and analyze methane abatement trade-offs against carbon sequestration, water use, and
biodiversity. Findings indicate that seaweed extracts as feed additives can reduce enteric methane by up to
15%, but an exhaustive LCA pinpoints the necessity of taking supply chain emissions and manure
decomposition pathways into consideration. Integrated solutions, such as Australia's adaptive grazing—offset
methane through soil carbon sequestration—and minimizing food waste with a 10% reduction on
environmental impact, are promising, though their success rests on coordinating upstream and downstream
activities. Economic and social factors are also examined in this research, and it is discovered that initial
technology costs and policy incentives play a significant role in adoption. Research gaps include temporal
resolution inadequacies in LCA models, data inadequacies at the regional scale, and need for innovations like
bioengineered feed and methane sensors, necessitating interdisciplinary research that bridges environment,
economic, and societal sustainability. It provides an evidence-based framework for enhancing sustainable beef
production during a time of heightened climate change and food security concerns.

Keyword(s): Beef production, Environmental sustainability, Greenhouse gas mitigation, Methane, Life cycle
assessment
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Abstract

Mastitis is one of the most costly diseases in the dairy industry, causing detrimental effects on udder
health and consequently on milk production and quality.Nowadays, controlling udder diseases, especially
mastitis is considered on of the key management factors in dairy cows. Although local udder infection caused
by the invasion of exogenous pathogens into the mammary gland was considered the main cause of mastitis,
evidence has been established and continues to grow, showing that nutrition factors and gastrointestinal
microbiome as well as their metabolites are also involved in the development of mammary inflammatory
response. Suboptimal nutrition is recognized as a risk factor for increased susceptibility to mastitis in cattle,
in particular the negative energy balance. The majority of data regarding nutrition and bovine mastitis involves
micronutrients. In addition, the dysbiotic gastrointestinal microbiome can directly trigger or aggravate mastitis
through entero-mammary gland pathway. The decreased beneficial commensal bacteria, lowered bacterial
diversity, and increased pathogens as well as proinflammatory metabolites are found in both the milk and
gastrointestinal tract of mastitic dairy cows. This review discussed the relationship between the nutrition
(energy and micronutrient levels) and mastitis, summarized the role of gastrointestinal microbiome and
metabolites in regulating mastitis. Meanwhile, several non-antibiotics strategies were provided for the
prevention and alleviation of mastitis, including micronutrients, probiotics, short-chain fatty acids, high fiber
diet, inulin, and pathways regulating gene expression.
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Abstract

Feed restriction programs during the rearing phase of broiler breeder pullets is essential for controlling
body weight gain, improving flock uniformity, optimizing reproductive readiness and fertile egg production.
As such, feed restriction has become a critical management tool for broiler breeder flocks. The skip-a-day
(SAD) feeding program, due to its ease of application and favorable outcomes, has become a common method
for managing broiler breeders, as it facilitates efficient feed distribution, prolongs feed cleanup time, and
provides more opportunities for improved feed intake. However, feed restriction during the rearing period can
lead to chronic hunger, feeding anxiety, and general welfare concerns. Every day feeding (ED) of pullets can
help alleviate some of these welfare issues. Studies have shown that feeding pullets a low-density, high-fiber
diet under an ED program improves age at first egg, intestinal development, and eggshell quality. Furthermore,
compared to pullets on SAD programs, ED-fed pullets exhibit higher body weight at the time of
photostimulation, better flock uniformity, greater overall egg weight, and longer and more robust intestinal
villi. Generally, research indicates that while the SAD program may improve flock uniformity, it is associated
with negative welfare outcomes such as chronic hunger. In contrast, the ED program, when combined with
low-density, high-fiber diets, not only supports improved gastrointestinal development, earlier sexual
maturity, and better eggshell quality but also results in acceptable flock uniformity. Therefore, under proper
management conditions, the ED program appears to be a more efficient and welfare-friendly strategy for
rearing broiler breeder pullets.
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Abstract

Early and accurate diagnosis of pregnancy and reproductive disorders is a fundamental component of
reproductive management in dairy cows and plays a direct role in enhancing economic efficiency and lifetime
productivity. High reproductive efficiency is a prerequisite for achieving optimal economic returns in dairy
operations, and timely pregnancy detection contributes significantly to shortening the calving interval. Rapid
identification of non-pregnant cows, followed by timely therapeutic interventions and re-insemination, helps
maintain the open days after calving at around 60 days and maximizes reproductive efficiency. Pregnancy
diagnosis methods in dairy cows can be broadly classified into direct and indirect approaches. Direct methods,
such as rectal palpation, transrectal ultrasonography, assessment of uterine horn asymmetry, and evaluation of
corpus luteum persistence, rely on direct observation of reproductive status. Indirect methods provide reliable
information on pregnancy status by measuring circulating biomarkers in maternal blood, including
progesterone, pregnancy-associated glycoproteins, early pregnancy factor, and commercial ELISA tests. An
ideal pregnancy test should be capable of delivering accurate, rapid, reliable, and practical results during the
early stages of gestation while remaining cost-effective. This review aims to examine both conventional and
novel pregnancy diagnostic methods in dairy cows and to assess the potential of advanced technologies in
identifying new biomarkers and designing future research strategies to improve reproductive management and
enhance economic productivity in dairy herds.
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Abstract

The growing global demand for poultry products has driven the broiler industry toward the adoption of
alternative, sustainable, and cost-effective feed resources. In this context, hemp seed (Cannabis sativa L.) and
its by-products have attracted increasing attention due to their rich content of high-quality proteins, essential
fatty acids, vitamins, and minerals. Industrial hemp, characterized by low tetrahydrocannabinol (THC) levels,
is considered safe for use in poultry nutrition. Hemp seeds contain proteins such as edestin and albumin,
polyunsaturated fatty acids, and various bioactive compounds that may enhance growth performance, bone
health, meat quality, blood parameters, and intestinal function in broiler chickens. Additionally, the oil-
extracted hemp meal, with its high protein content and balanced amino acid profile, presents a promising
alternative to soybean meal. However, the presence of certain antinutritional factors—such as phytic acid,
tannins, and non-starch polysaccharides—may affect the bioavailability of nutrients. This article aims to
evaluate the nutritional value and efficacy of hemp seed and its derivatives in broiler diets, and to analyze their
effects on growth indices and physiological traits in broilers.

Keyword(s): Broiler chicken, By-products, Cannabis sativa, Hemp seed
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