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Analysis of Desalination and Transfer of Seawater from
Persian Gulf and Oman Sea

Noshadi, M. ! and Sepaskhah, A.R.?

There are several assumptions in mind of consults and administrators of the Persian
Gulf'and Oman Sea water transfer project (PGOSWT-project) in Iran that provoke several
questions in mind of water specialists as follows: (i) Considering prevalence on nature
instead of comparability with nature, (i1)) Heavy government and private investment, (ii1)
Uniform distribution of water in country, (iv) Giving priority to recycling of
unconventional water in the main territory, (v) Desalinization of seawater near the Persian
Gulf and Oman Sea shores, (vi) PGOSWA-projects are not feasible in non-operant
defense, (vii) Not implementing land use planning. In this study, considering the provoked
questions in mind of water specialists, we investigated the PGOMSWT-projects. Results
showed that the cost of desalinized water is extremely expensive and it causes higher
water salinity in Persian Gulf. In this project, the amount of energy consumption and
greenhouse gases production is very high and has many negative environmental
consequences. Instead, several different approaches are suggested to provide water as
follows: (i) Recycling of industrial and drinking wastewater in site of wastewater
production, (ii) Desalination of saline surface (river) and groundwater resources in the
main territory (iii) Remediation of municipal and rural drinking water supply and
distribution networks. Regarding the mentioned results, it is suggested that desalination
of Persian Gulf saline water only should be installed and operated on shore and areas near
to the shore as small desalination plant and it should not be transferred to the main
territory. Instead, saline river water and saline groundwater in the main territory should
be desalinized. In regard of Oman Sea water transfer project, it may have fewer
challenges. However, its environmental conditions, cost of desalinized water and
presence of the unconventional water in the main territory should be again examined.

Key words: Desalination, Energy, Greenhouse gases, Recycling.
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Breeding Strategies to Increase the Productivity
of Dairy Cattle Herd

Tajik Khari, M.t and Gholi Zadeh, M .2

Livestock production is recognized as one of the most important sub-sectors of
agriculture, whose growth and development depend on the correct implementation of
scientific and technical principles. Numerous obstacles hinder the development of the
livestock sector, the most critical of which is inadequate productivity. In this context,
achieving a precise understanding of the factors that influence productivity enhancement
is not merely an objective but an unavoidable necessity for improving the profitability of
dairy production units.Genetic improvement of dairy cattle, which aims to increase and
enhance the genetic quality of future generations, can play a pivotal role in boosting
productivity. With the incorporation of novel traits into breeding programs, such as
residual feed intake (RFI), body weight composite (BWC), and others, the focus of
researchers has shifted from indiscriminately increasing milk yield toward improving
feed efficiency. Given that the primary challenge facing dairy cattle herds is suboptimal
productivity, the adoption of advanced breeding tools, such as the establishment of
comprehensive information ecosystems, development of economic profit functions and
interpretation of costs and revenues, construction and analysis of lactation curves, and
simulation of optimized production scenarios using programming languages, can provide
substantial contributions to productivity improvement. The present study demonstrates
that the application of advanced statistical software to derive farm-specific lactation
curves and compare them with standard curves, to estimate breeding values for various
traits and rank dairy cows accordingly, to calculate economic selection indices tailored to
domestic market and economic conditions and to determine the optimal milk production
level through simulation, can significantly enhance economic efficiency.

Key words: Animal science, Economic selection index, Genetic and animal breeding,
Lack of productivity, Lactation curve.
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An Analysis of the Concepts and Themes of
Environmental Spirituality

Mahmoudi, B.1: 2

Environmental spirituality, as an interdisciplinary approach, can play a significant role in
redefining the human-nature relationships and promoting bioethics. This study, aiming to
explain the dimensions of the environmental spirituality approach through micro- and
macro- themes, utilized the inductive qualitative content analysis method. By reviewing
international literature, 106 sub-themes were extracted and categorized into five main
thematic groups: 1- Ecological sanctification, 2- Ecological religiosity, 3- Meaning-oriented
nature contemplation, 4- Spiritual symbolism of nature, and 5- Governance of environmental
spirituality. The findings revealed that environmental spirituality is a multifaceted concept
interpretable through its interaction with religion, philosophy, aesthetics, and policymaking.
Conceptual analysis of the themes indicates that inner human experiences in nature including
meditation, intuition, indigenous narratives, and religious activism play a crucial role in
shaping ethical and environmental behaviors. By integrating conceptual data and theoretical
approaches, the present study provides an analytical model for understanding and promoting
environmental spirituality. This model is applicable in educational, cultural, and environmental
policymaking contexts and can contribute to shaping future discourses on eco-spirituality.

Key words: Ecological sanctification, Human-nature relationship, Spiritual ecology.

1. Corresponding author’s email: mahmoudi@sku.ac.ir
2. Associate Professor of University of Shahrekord, Shahrekord.

Tai



OF ) VAT L PO loazmio Vojleds 1) al> oo mlie 9 (55,5l pole j0 (50 ,0)) slayinghy adoe

o> > Slaidl g youb JIwl 4RI ol 9 41597 98 58 9
' S1595 So i 3 5 050 b

Toolj (g silaan g (it b 310 Srms o iliany o5 Losale g9 (Do e

oS>

9 g 5l g g Gl Bl g n me Sudgaze (Sl oSS Ol Corer I
i G ) Gt 1y 30k 5 215 4085 1 1l 5 23R e 3l 02 K08 (Sm 3 I Slyn 2
S5gS idu )3 1) I ke e oo (0 58 5 eoenBin i 9 S5l G Olnl 50 ol e Sl L
Ssr e 0508 (338 Ll yd 50 (o ol b el (5955 5925 (i el gl poab STyss mali 5 30
s 5 ol a3 21 5, 05,5 5 g e 51,05 e amgd ol a5l et 3
Geign oog Lo Jods 4 (SThss sleepi (olos (nl 5o 0 selgs sogue sanl jo pEatRsiyen ln o
Olpeds oS s jdasme 5o, b aio Gelidie p3 0y Ulgs g dude &2 slaasl 559 5 slaarselanl b
Sl o ks sl Wi e 5 40 ek 0y 5 Lao i 55 s ot 2 oo &l 51 35 S,
el g (o257 slatdl Jool 00551 4 eGysn wl® g0 (I slaailony Sl )l 05 b Al S e 1y 50l
ot S siad] )55 Sl ot ] (gman il L ol b S5 e S e sl S5l
sldss glaced b 35505 b (5)950 e ol Cunl (b Jlizmen Sgb lapll g Ik nds bt
oxz 3 Shyr ooyl G (w)p & 9290 Sy (rizes g solatdl 5 (il slagaies g
D318 p o0 Sy olaiBl Cgz )l jo el Cato Gl Il g e (69,50, (lge @ el olie

ek STy ‘;;‘)97. oo pi> e > olaidl oo glaydas i)l goulS 6[.503‘3

FYRY-TY
et g Woad ol5T Cuaj Laoma 2138 g e Kz 23T 5l oy 51 o Ol ol o FOLS B pe
s ooz Gl Sn Al an b oo nlple sl ol ol lalic ol Lol m e (RlBl G ge 5050
ol I allde (nl o el asj90 K00 a4y (lojod azgi Wi fld «Su 5o S g Sl gy, (g n wlie 95005 g old

Eio Olgiedy Woyio 185 (g SgeeS g pad8l o (Comex (18 £9o90 Coenl 4y jyaite Lol cpal> 25 ol

VE-ONFITY (sl gl VE-FIAY sl s ol )
m-molaeep@razi.tums.ac.ir : Jgiue ook g S Sl Coy Y

Aoyl oy f oRils JLitdls 5 )55 ¢yl ye5 oKty Sbiud ¢ o5 (S pole oKt sl 5 5 (S pole iy (6 iS0ley Kimghy iy 4 -V



OHed 5 (5595 e

ool izrod g ooyt f aalitl gt lanome (sl Sl dal g 9l b olyen gebo g plo STps oo o iy
09l (Shes ooy wdg iy o Jd gleeS po 5 ool § is 7 sladdl o lag)]

Sz Syl

Frodgas Sumexr (ol L8 990 eEign 45 Spw; waleS 8 S)Lhee AV pe 4 Vo0 Lo U Gl Cunex
o yid iBpan o6 oS Lol jod Cures iuli8l 4 asg5 L (Poore & Nemecek, 2018) sy salss 5 yauko
Solgis Hlmo uel sloe pmsi; codis] o 13 molie lacusgame b aS sl oy ob salss ol o138 pius
Godsi B lge S SITYY sgam i I3 Slge 5 0 ,bke V51 i e o (loslos 0450 bl s aialss
&y yoghS adeo VF 050 Co @ 4 o1de olge Jade cpl wdgs sl (Poore & Nemecek, 2018) o5, oo ,un
sl 515 L (Van Deb Bos Verma et al., 2020) cowl 5L5 0,50 (s 9 (oo ol caSoyioghS YO+ 5 yuo)
ST BYP Jolaw a5 1,5 aS 60 5 0,Ldn YV 0g0> Lacll Jobus a¥le ]38 lgo &8 ) 00 conls ploxl
el ez o Gl oS Lal
o8l (sl i

o Sal; axwsi 5 5500 Glogillr e S0 6lp 1) die) coarldl glo i 0 )lyo 2T 5 ils 2l
b oo M1 T 5 oS e wld pladl oot 5 16 CanS o 38 ol o] sladaly alS sl ji5e
b 0 ke 5 oo TV 15l i 4y (yseben 58 Caand YA 1y ool Gaalidl 4 5, o SemSliss Cile cop5i8
9ot ielidl Wgy cenl (5,90 Ol Cumem I8l @ a4 L (Gerber et al., 2013) ol odw, e
5 oS crge e slod Gl 3o (S5l ST (65)5L88 (5900 2 el i 125 09 @y (55 p5LS
098 QLS 55 ()5 weSTies vl Gin (Bl 0ad (65 )9LiST (S50, 2 e plaaly 5 Sk g Lo
5 e n Sble (s all coge i g a8 asle plaliaeeg S adg Gl b wlgiee iy S5 5
65 ) el it el by el e b coan] 6y e Cotal oBus ) Lauld ) Sed b sdie s,
B2 Wilein 5, 9% Slaoilz L1, (55,588 g Wl (213 Eotal 2 cariitons (sl (Lo 21331 5 (2L
Sl lors 5 Lol S o lal Cpdgaome 5 (e o i 20lS o o kS nlS Lol la 31 o
a5 jLasil Jotas 5 b lasls ¢ g 1 onl (Slow> (a9 p adgi als 9 SI ralol> 1als s
SIS sl a5 TAVIO sg0> g aitaws (55)5LaS (i 50 () $95UsS 055 O 3l 9 (2103 Sz e sllils
Slagrey TYO L (ran) 0,5 haw I+ ol g plo (B9 Caxto (pizmen el joub g pls (By90 4 boeye (o>
oS Brae aS 548 0 SLS g Lol G Sl Gpd O A sgas sl ols plasl g3 a |, picas
Y0 Jlo b Slo sloosygl,d Bran jiolibl oo Jlo (g3,5LaS 5 lae lojle (Gerber et al., 2013) a)ls
b eopl sl (FAO, 2011) ol dxwsgs Sl o (6lo 585 slagaiails o] odas i 45 el 03,8 wDlel 1Y+ 5 £+
Syt ¢ LS mlie Cudgazme 4 azgi b ()] agd &5 sl o0l sy qlie 4 kS cCnezr Gl 4 Az g

el 9509, (S sl e b o g g plo STygs ll (ldd adgr (gly aslio ol 5l eoliinl [bloay Culd, o oo ldl

155



Shs> Gooyiz il s pFoe b (25 7 slatdl g 1ol b 485 6l p &l )sle 50,500,

Sanl iy el il Loy, 4 4z 5 oS> g W | S Sl Sl 4 425 L

4S5 0,8 o)lal lajie 5 by yuty «Dlge> aiile ol slacntisy 4 Hlsiee o) 5al, (o yiags 510l (sloasls

Lo jo Gla ozl Gl B 5l a8 cigS wlgi b sadsclS Cl S Geizren i)l (65068 (e jlare 6o,

S dols e slagntisn ol b @l p lad alS Gl lans e s & alRal]

(Obl 5 igyee Jled 4 2T ()8l ig3 il 5 ey 4 Sl LI L 55 Sl et aiile ool g S

el 53 gote G W15 oo 5yl (oS (e g ol B &5 (g 3l (S orka Olyie 4 (STheS slae i
bl e Alie ol fodes 45 arbl s aigyn ol

Sl 218 o dlao i

B3 - aad (Gane Sl g b (meling (oo n Lolren 3bj (2 b plle 5 (30 Sl (2138 it ooyl
sy Aoy iy Oy GladisS ) 5 Sl oo s Lap ] laisT g5 loar (SThes laoyi i
B Loy po opz apul 7 Gl o ¥ Il it ol slacaS 5 igad sl ol Dgliie « 2ldd 03, 9 ol
(Van Huis et al., 2013) coul Sy 5 55 cudis 5l ity 5 Conl oale 45 55290 (ldfotie by dylie

B 4 oled cnl Gl ey 695 6Pl 09,5 (RSB ead ABLD W8 ailee (paiz L oyt
Ll g L 31 00 po (o boo pit 51 4335 a8 ool Jlo Yoo o 51 s oo aislids STyg5 4565 (ylgie 4 43S Yo v e
odliinl (i 9 o5 (g @l Olyie @ boyix I Gl U5 Sunex 5l 585 0 lke 99 3902 w0jg pel unl
$l2ed 3512 ol 1) i pl 05 g e y555 a3l oo 435S 31 (s0ga5m0 Lo (il (5355 42BIS 31008 o0
"ol oS alez 3l oyt GladisS | (S Gy A Gl )T 45T (glaans 1o sl 00 S ol (ol g Jue) o
ol @28l 2l Ll g j5ele cplo ( (S5 (slaplg SThs plgie 4 Mol b Ko

lbc).fb &_é).a.c 4’}7‘9‘)[3

(e 5l i 08 ,z) shaw sl 9995 (0 2 (o5 5 OUg2) (Ll 0)90 2 lyg)l )3 (S1ye5 (slwoyio B pas azsn b
Bodipmy 03lgils (slaj9uy (o 5,Y 5 (oS (sloo2n)) (il S 5255 slog,Y B pas 5l laglea> do )b LS 5o
03,5 o )Lil by gy awg oS 9,¥ Bras 4y b 7o, 50 (Do S Q)_.é);j)}g el el ools g 158
Slee a1, Yo T o8 sladas ¥+ V) Jlo yo Lyl aslosl (Y'Y 0,8) cpgs oylyg0 50 Ll «(Bodenheimer, 1951) ..l
25 STy slooyto b slapamme s o ndlp 5 ik caile (sl 5 5 4l (g5 0> oy
oly9s ,o .(Lahteenmaki-Uutela et al., 2021) wios Jid (Cowl S pz > 090 sl a5 (g p sla Jgame
GBI 5 (S35 s & pyage) PANUAUE uKe 055 5 A5l (sloo i o538 5o s ol o5 A iy
oo ooliul (g pie Glsiear lagele I salsl agy sloalid o ¢ ot (6155 50Ty a0 S oo ooliinl 255
Entomo Farms 4 Chapul siile olacs p Y+ Ve Jlo 5oL g 1SS ol oo <YL! o (Ramos-Elorduy, 2009)

Sl B g0 (0ad Frw sbagle) N dale (UG jo s S RT i sl Jgame § Sz o)l ads

1. Tofu 2. Mealworm (Tenebrio molitor) 3. Hermetia illucens 4, Cicada spp.
5. Vespidae 6. Pliny the Elder 7. Yellow mealworm 8. Axayacatl
9.Corisella 10. Navajo 11. Chapulin

VPV



OHed 5 (5595 e

Plassy QLS (bl 5az) (Srb slw 5o .(Van Huis, 2020) Wb o e 0355 sl w59 slaglgim,
Aledes o sl aig (Shgs slessi 9 pianl slapyS (sl Glagatedse Sl T3l S OF () 55
e o> o (Fengetal, 2018) g ml, 5595 GlacKwgw g o y9u; 9, B pas (sode 1V B #VA) "L
s (ean 5 5 50 g ge Bl Gliale il 50 sl 55 0 e oS ez iz AL atile (B sl
Gyae bgaljly (doe pb L LA STe3 lgic 4 "Stenopsyche i slaais slag,¥ Lwl 5,8 sl ,gis |
59 oo ool Ggame oldé saeg Hle SO lgreas Vo ol 05 00 00lgy (6lo 0 bl 51« ook 0,5 48 g o0
Slap S 5l (plol <L) sia jo wald 5l S alex 5l bl sladilaie Koo 5o (Hanboonsong et al., 2013)
slap,Slpling )3 wiS (o0 Bras (2L e 4]y (5555 GlacSugm b b Fgail i oo oolital (piog oo
a5, Ll wgamme b oLyl s ol 51 (Meyer-Rochow, 2017) s oo soliusl e (lalié amgs 5o smoly
53 A3l ,S o)Ll layl 4 lesgize )b 5l (B 4T wils sgzg sleasSTy slacS jae liwl olpl 4o wls g,
Slagre Jl (F 5 i b ;W0 S (e wdss bagle 5l 6,2 (55 5 po e B Gl 5o s psS laailate
warg gl Gl o dulond arosi o len 5l (S r ple)s ln &l o5 9 (o225 Lo gy Jous (o008
oyt il osliul Gl ()] Kimgy 5l (g a8l Gl Ll o seeb g pls Caio (SThsS ooyl Sy9

(Talaei et al., 2022) wilos S (cwyp |y 23l iy p aie olgicds

oo 2 (gdie locaS 5

$509L5S 5 88 slaslonsy ailgi oo )ls &5 cnlin (238 Jod o pd 9 (09 S eSSl 4 lao i
039 4k ) o9 n IO L ¥ (oSl 53 laoyio atiS o 0l CodsS b (i 9 G0l L odgicam; &)
Sandra & ) /.00 b Yo 5,1 »,5 (Rumpold & Schliiter, 2013) /Y- b £0 * Sl S o pux 50 (Sis
1 il 0,5 ol sl oy ks 51 .(Van Huis, 2013) ws s iy AV b £+ ¥ >l &le 9 (Bukkens, 2005
oy ol Ly, a5 ls (Ekpo & Onigbinde, 2005) > /F0 b Y0 laail,5e 4 (LONgvah et al., 2011)
2 ool lade o (Paul etal., 2017) sl oo ((Blo Hlaad) Vi) Cns 4 0,1 0,5 0,5 30 (F Kol 4 ¥ el )
Lol Zzliawl 5l iy a5 (Christensen et al., 2006) ¢l Siz ool (35 0,5 Voo )0 5,5 o 0L V- laails j50
a5 (Latunde-Dada et al., 2016) coul oz oole g 5,5 Voo 0 0,5 Lo YO U VY &b o (g9, yaie clale
Sz osbep S Ve 50,5 Lo OIA LY ol s Ko 0¥ 9B el Clald cpoman ol 55 CoiisT ylaos
Gt 0) Sas ool p S Ve e 13 0,5 Lo ¥ 5V/O S oo > 15 (Bo) cp29Méss , 5 (Schmiidt et al., 2019) .ol oo
(Koufimska & Adimkova, 2016) s s Sgmgp (g Woyi (idey 13 39290 S el 2 958 a0 )55

(Vercruysse et al., 2005) g so 55 [Lid Gialidl wile oyt ig 5l G slaoiy 4

1. Bentso Gangmo 2. Li Shizhen 3. Tang Dynasty 4. Rhynchophorus ferrugineus 5. Bamboo worm
6. Zaza-mushi 7. Bombyx mori 8. Acheta domesticus 9. Locusta migratoria

\EA


https://www.taylorfrancis.com/search?contributorName=Sandra%20G.F.%20Bukkens&contributorRole=author&redirectFromPDP=true&context=ubx
https://www.taylorfrancis.com/search?contributorName=Sandra%20G.F.%20Bukkens&contributorRole=author&redirectFromPDP=true&context=ubx
https://www.taylorfrancis.com/search?contributorName=Sandra%20G.F.%20Bukkens&contributorRole=author&redirectFromPDP=true&context=ubx

Shs> Gooyiz il s pFoe b (25 7 slatdl g 1ol b 485 6l p &l )sle 50,500,

2920 9 P10 I 85 Lz 53 Lo > 1 (5 50 5

3 omb g pls g n lacuie S8t i ;3 saiS3game Jole 5 (5)]983 (n s «( STheP Slge S9neS
Gl e b, sl a8 o)l 1) (Kiagls ol lié olge ,Sus el 6y ST Canio el Bl slols yiiny
3l STt el slp (S slagly b caro (nl iojg el ms &l wiadan lade o) ccaro (nl 0 35290
Wl oo s Caio (pl b i e & e it pled 5 LIASSben (JBOS S pan o S el cnl Lel el
5 oo 3l osliiul GalS b 1) (ool slo st (siie slo il g el ) (135 5ls g sl it l oolital b
STz o ,Shes (203l daaty o (g jloatas il o3l el 5eb g plo STyp3 Canio Lol Bus wiS a8 O
D00 38 el ey dazme £0ge 5 alBAT 5l i Bl GlaJle o Caio pl il e Cenn) bae Lra>
0 g 0 anl s woliial 3 50 pls slaosle Jolds 03p5 )8 4z g5 8590 Wl &5 (Swjlaze wie slagsose
el jgebo 5 als STig5 5 e

Slye Bras Au 13 6)lebd (S5 (AT bl el 5 ey 61 e 55U g 05 S w09 sl
I¥ b g ol U3y, slaceis (Kayhani & Rafiel, 2022) coul (ol o5, 5 Lsw 4l8) youb g ols STjo5 ol
CUIA 5 (ogiye 5 O (Y shy CutS (sl) pdgcatS slagee; TVO b (kb (ranjpms 52 ) o JS
.(Schlink et al., 2010) u5,ls _ols b pae a5 04 oo SlBLS (5 ,Lol o ¢ Soalsl

e aio elidia ;0 oy b opls Slhgs 10 Gras slp gl e doo i obj s (S95UsS 0929 L
325 p55 @ Ol on Wiged (Sl n g ge 0ls (Bygn pls 0 )3 eoliiul slp ohg jsbay AisS wix Lo g wis
5 Vb (23 (33 s 4 a5 08 o)Ll S 5 05 slagle iz 5 SBS 2 > cobw jlye oS0 9)Y o)
ol 5y Ko sy, Y 5l oliczl (Van Huis, 2016) wijls pls STigs oo 1o 1y 0,515 oyt bl U395
Gl czge 5 ol ' Sjslie 098 amlr ke b IS lagse epx
)55 slaosl 3 gy wilgs o S ale il oo (535, ol Tedg, 5o Methanobrevibacter woesei Jilg! 8
e Sasges 5,1 oS iy clog Y dsko (gl il e ypizman (Mahayri et al., 2025) wil I3 51 o5y, 5,515
o esls las camgy o .(Al-Khalaifah etal., 2025) cosl oo osalive (ol (slacpz ol p Toduigs puis oolgils-
bl axls 58055 Slag po 413a 50 (6 pSatar G Wl o g 5l (S oo Dlsredy T (S o g)Y S
5§ Slyss Bras ols Coge w0 0 (SB uKe oY 110U Ve sl oolal a5 wsls lid gy ol mls
(Salehizadeh et al., 2025) 545 oo (555! ) 5 (iSgn 2l o «SThes Lo o po Sgutn Oyeirad

S anil s See s abiond 09T e wl 2l GlaeaS 5 K wiile oyt | ol glaes gl 3
(Slaadss Gl (g st €55 03 laalse wlul gyl e G eaies LSS laceS &S alz o]
3 oS sl gl (Kim et al., 2019) coul Sglice dieal (cloogul by, o isdins, coyr glboumsl s
Lap)T adss g5 5 (g yomt SorieS wiile alaJole (Ll 5 p10) (2l 02y po la Sogll (l (y el
al youbs STye3 6l (LeolS 0z (0055 b oasSis) STyg5 (slao i (Diener et al., 2015) o4 S b

Glpaab assls 205l guie Jlgaudls s a4y jeb Cedlw U o gl oolanul ool 5l 5lxe o 5 oo 2l Ll

1. Methanogenic 2. Ceca 3. Tenebrionidae (Zophobas morio) 4. Musca domestica

1£4



OHed 5 (5595 e

U155 AL le5ts (wSe (97 el caslin (lodns S5 slaglga (sl ooyt aial glaaasl Jilbg 5 caised
) 5 QB eOige (g5 o] i eolly g9 ) IS (659 55 atal Lol den o)
oS Lol cl e (Sas oole 4l ) 28Y U T o oo i plo (g aiiied (59,0 aiel slaoul |
o5l 15l 5lS ¢t sl Sl 25 )l | o0V D) ()92 508 5 53900 el Sl e @ o5
e ol by )5 (S (fts (o b 3155 2U15 5 (05T 9 3o e el e mmendS e
Ot § Ongetie il JLA5 )3 00l 3b (slas j00 b joubo g pls SThe2 )3 Bran 6l g g e (o2
Sl planoss g alliS 5 ale pogy dooyir o (lijlaie a5 wlels SThg5 gl )90 ael sloal |
o 4 b 5 050 cod (5ol Hgubs Jles g CSgus b el (559,00 yeub (sl a5 (55,1 (Kayhani & Rafiei, 2022)
Slagidu 10 a8 sl i 4555 b o it diwl glaowl | cawlin puie o i og) opl 5l 05d Lol Loyl
S e e o s 05 e e Jl caly Sz ez ol Sl oSe w105 008 Jald ciind (e ety
elis glio plgieds (ale 109y 9 bigw dlonS” e il oo S5 cnl 5l g iin (8 (g Jlade Sl 5l S
CCIUC g [ VPSR SRPONPVR T S C SO KOOV

O 4 45) Cansl (s 5 0005 oo aile (1385 05 sl ele S92 9 ko 0 2 L alaly 15 e slaggose 5l (S
Syl ey aign G5l QUIF p g0 )ls 052y LS (sl (puigy 1 (gl Jlade 4y 5 (95 g0 e bl aiile

oS Ams o LKt | lme ir (o5 Sl ol iy a5 el (Lol A STs L) gl § eas (glosle (e
lao,d 0 (slpdisas Jule Sy olsie 4 ailg g 5 0 )0 1) el (glavsl 5 by 4 Jlail LUl doeyi 0 9925
(Rathore & Gupta, 2015) aas zalS |, ;s 10 (slodgy w5 (o)sS LUy 9 wiS Joe (S S puz o aiile)
Sany Slge (oS jlade 5 2yl (65 gledl et 0o ool GLls 5 (rb (22 gie G Lao i (02
5955 Slagle eizmen 5 LS oz e ol Sl Seg)¥ )] Sges 9 ) WisF (15 () ke el Jlad
by oy awl lade o iy (Jongema, 2012) conl e (S 59 b ) YA U 0 o i 5l G
ol 105 5 (eyz 1YIE) Liges dloniS b aglin 45 sl S5 (oo 53 55 ke 08 g 3,1 Ssges 9,¥ 4,
Saally 5 (C18:2) sl St (C18:1) sl Sl e s 0l el 51 Wb jim oy e ((yz 7))
ooyt Lol oy (gl 45 0 e ddvgy 10 ol W0 pdim 10 oz (sbions] 1 yages 51 (C16:0) ]
G 435 9> ()55 ol Cuodl S5ae (sl Wil o0 g ier (2L LS Gla Sy hilo bawgie 0 iy L
ol 008 55 " gyl el 5 3l boopim oS py> (JONgeMa, 2012) wig, IS 4 of STygs 4o
555 il g e sl bl s wuly ¢ (Kourimska & Addmkova, 2016)

el 2l 5 SlaaT (5T slo(Shg syl g Ceol oads S5 Jalomals (iS5l iy ooyt o ol 5i0d
oo b Ko )] Swguw 9,¥ lao,is 5l aisS id ,o pl> 8 Jlade (Van Huis et al., 2013) el
Ol ol iegh wiz e Cwl piie (Sis (j9 Al ) Y B Y Go Gew 99)) slaghe Grizen 9 S o >
JUUCI R VO PRV b )l oS 5 1) oyt 8 da 3158 51 S o Lol cadyls pls 8 leo pis aS wilosls

SS9 b ) obew 5hw WSe oY aile ST slayis o 1o Jlade wiles S 3yxe v‘_s_ua- PRI

1. Triacylglycerol 2. Acid detergent fiber 3. Neutral detergent fiber
\V-


https://www.cabidigitallibrary.org/authored-by/Huis/A+van
https://www.cabidigitallibrary.org/authored-by/Huis/A+van

Shs> Gooyiz il s pFoe b (25 7 slatdl g 1ol b 485 6l p &l )sle 50,500,

Lo Lgw allbuS” oS’ Jbjo el oad JSis 25 o0ngd 53 LVO B Y/ g ganl con el 508 LY L/NY
(Campbel et al., 2020) cowl ol cuigis 18 TAY g 05 oaied ;8 /N F

A ke 5 ge o)) FuS B (9051 b joels SThgs (el g CoieS Same dlga L0 1 old2 eole 33
5990 5 e (0 08 S Ggay o] (595 pemedS a5 UKD N aiindS Sl s 4 o pi o o e ol o)
3 G pSadir it Wiy oo sl 0 i Suase Slge sleixe 4 a4 L .(Fenke & Oonnincx, 2017) el ol
6l il oo Ogliie oyt caliste sbaisS 8 S oo 0iS el |, Some b paie 4 bagles slajls
ouds )5 S kS 50 o5 e VRO (S oo 5,Y 50 9 ATF e oliws Slys (o5 )Y 0 ST 0o caliged
R Lggr- (Feng, 2013) = IS {ERVR OIS R SNy FORIS{ FEUINRVR SIS IS EE SO SR VIPPUS UE D K V-
L&'bo).m? 5o Cons QP S §O ‘_g‘o..\:.o S5 (_QLQU‘P 5 MLCI 9 Cns| s_;l.u& SHgo & )...m...‘ GQL..? ‘;‘)P b‘yo
N yaed g g g e e Slge 3l el muie oy cpl ply 0l S ) g
Sl oo 4T 0 o 5 | ay oL & ael ool | (SzsS sloo ey ooyt o sloetis n (ool Ay
g M (29,50 b ( Sy LIS (e n g 2 09l sty (nl ied Blal pls STiet 4y (S3g38l (e 4
Ol G lsS ol (sla s lows (ialS Crge a5 0 oolitul (o axSy> csosl s g 5y o i Yu.u”iw
(Wenetal., 2012) S o SoS isS sldz gz 0, 10 (ko dlge 003 et 4 (g S (Wu et al., 2012) uis
aslis oyl (gdie olge yidn ez 0,18 ol jen a0 1) ite a3l oy e cpls 0 40 ot 0 )5 o9, cpl

o 3 SLaidl g o i o 390

@ g i sl gaiedgm 35 ped b o, iy paiilh o] Bus oS cowl eleist slaidl o431 ¢ is > olasl

5 30 Ol Ol ol yiien ) 50l a8 51313 e oLl (g5, a5, (25 olatll ol mlie 62518
slatdl 5l (56 sla sl Al BIL 059 pol S (o0 Joe (3 Iil190 5 (13,5 B pas (i3l (8 )5) o3l 45 1> 4y
slasdl o8l by w555 g lp ed Sl osliiul 5 (ol 5 Syl slags)lpe) (>
oy ol o Clond phliolinl (Slileg Jol Lis 5 (sl )lnl @ olitws ¢lp 25 2
Shss adg jf cale sl (Sxie sSile Olsiear o ji Gy e plosl gy axwsi slocdan il (55
3 S @2lde Slowy 5l oolaul ¢ g > olaidl olSays 5l el ool B oxe STie5 d 5 (STh95 slo Jgams plo
00 3515 7 Ggeken A Sgu- Ul apolosil 1o (2 olge Al wlany aly oo bopii (5590 50 3,50 (52 yrages
OF Oselee YO Sga o138 olge wilowy Jlade 50 olpl o el 99 0 )Ll VEe 4y oy o solamdl bl 4 col
(Kayhani & Rafiei, 2022) col ool 08} cpess Vo 8Ll 1O dga> o] golaidl o)l a5 oo 8,90 Jlw yo

Jyame 55l 5 plso 25m sln Lg)l asolowl gloe i (i (5802 050 10 Tl (lojls 457 (L5155 bl

1. Calcifiedskeleton 2. Cecropin 3. United Nations Sustainable Development Goods (SDGs)
4. International Platform of Insect for Food and Feed (IPIFF)

A



OHed 5 (5595 e

Dy e oyt Saie (hop lp OlFse ) (2l el jl pae SG Bl 035 &l 00 Bl s
Oy a1y oo oy Ko g (S o 0)] Sgs )Y ozl 0jt asS i Lyl geeaS YV Jlo o
Sl Jgeivo 1 SThss sloo i g aslos] 3 (Y- VVAAY+ 6 Lt s () Consl 035 Bpme o9 (sl pi>
(Regulation (EC) No. 178/2002) _)a¢ slge cogee ysil8 Lwlusl o Laplill cplaiinn ol slge cuiiligs 9 ool sog0s
Wy opl pls g oo Jles! (Regulation (EC) No. 183/2005 alez i ¢ o1de olge cudlogs 45 bgspe &l ji0 4
il 5 S8 Glapldl Ll b jeb g pls SThes )3 eslitul b (I3 Bras 1y s 0yl adie 5 (5l 2
OlF e o Sigm) Gladilony g diin (plo 5 CBsF (Sl A 550 (238 Slge jl gad sl 09d ploxl gy ye
wolel 5 (European Commission, 2009 Y#V/Y -+« o leds 4ol (pl) 0,5 ool ooy STye5 lgie
0B 5l el gginn ooyt 41055 sl (S93) s sladss daplge> Shes bl 4 by slapysls
5 s SRy Ll e Sian lr cwlie e ot slaaisS (S (@i Slse 5 STie el
bl o (ilage oS o G gleell Gzl sl 1) el Wig oo a5 aiien Glokiy Leadss
3loslital g (5918 ()90 sloal> pe (oled o (dmml slaplil Zole, g cnlilasS slml Hlex lal> Lo 5 L)l
5,¥ a5 cowl o 3,155 Lalander, et al. (2019) gy 0 .Sl (5,900 Sles o138 0dgi 0 a0 0,0
oy (pl 45 098 W pii (595 s 30 )5 e (slap il )l So jlade (1alS Cge Wil oo oliaw o wKo
seiia A g ¥ e a8 G leS olSius atpasl 50 gl g ol Sl (ue 5,Y 039 50 (oo T 05 dlad 51 AL,
5 LSsn sl Gl Wsyo0 ) @ oyt (Bjp s Olsie 4 a5 (ol glaog (izman il
a5 Gl e b o oo 5¥ ) ssliial al gy b siies ST polhe slegs St
U5 < mimen (Bosch et al., 2017) la S 53550k 4325 o (Cai et al., 2018) 4 ooy 0 HulSolul 5
el oads 5155 O (@b wnld 5 (g s 9 9790 lrosi¥ TSl (S (RalS g a5 g0 0yt
4y 350 Alite Gl oy p 0 5 (S ol (B cBlil g Six o 0 (nl )Y (Ul S o
oy VT aos 3 JUil g Wl oo 0,8 ol 39 sl o081 6l iy 31 eoliial el ply ool 48,5 13
5,Y 5 (S Ko g,Y (g 2Ll o 3l .(Proc et al., 2020) sgs 5,Y oogiiunn) ;0 ¢S sl 3ls 0594
(st olaidl 5l Colem 5 (5)loul sl g «opl oo (Nordentoft et al., 2017) wiws [ KoaSs laws 5,1 Sisgus
138 9 65,9LaS Slanilons hiasd 5 s9ub g plo STsd adgs s 10 moe 0t S (lgreds Al oo Lo i
6l Jole by o2 55 i ol 0 Sla & (8 s 51y 025l 41315 (6 oSty 2 o I (slasilony &
Syge w3yl0555 5 (6oL Sl Sl Sl AT Les g ()5 s (laadis (03l lade sl wugh) wiile (gullS
St Wy ixio iy ol Ghalidl (sl clin bl b i o (b el by 255 )5 ax
g oolaiwl ol by (WKo g ¥ Ads5 Gl (STt oobe (lgicds (65,5LaS alisee gladilony 3l ci2gh 0 (ol o
She> b 25 b (55 Sipd o (b 4 Smiodes (alide 15 (55 o0 comlin jlan S A5 L &S Wl asiie
9,Y srio das oy glp &5 i o (Heckmann & Gligorescu, 2019) wuw,y ol o203l o (Sas al ) Y/

o g, Y ST o copi ol sl ads gl s plol Sl T wileny 5l eolital b oles jbye e

1. Pathogen
\YY



Shs> Gooyiz il s pFoe b (25 7 slatdl g 1ol b 485 6l p &l )sle 50,500,

Slowy )55k OA L 5,Y s 5o apdad b eallocSy 050 10 005 (s3luaintn og)¥ adis o)l el 5 STy55
(Fischer et al., 2018) u.i o)y taiodes byl ;o ¢,¥ atws Y0 S5B JI

Gboyim gxio (s o Pl sleesjgld ol (ol L5 olatdl (Sl 4 il Cess jslaiea
3 etz ity (g wlie 0 boyis 095 0,5 18 axgl 550 oyl (£5800) 965 S «(Slye>
Ao i ggdae 3l eolatul die) 10 Sl idgl Ded S o ol 5l b 4T 0sd o Jolis |, il slaos gl 8
Esde l oolawl .l ouls plxl Vg adgs jo ol 0,5 g (55,5LaS Sl bbaii, o S 985 lgiea
5 69Y) Slgz alo e 0 oyl il (97 )0 (o0 Comedl (SLel 5 (65,5laS ASu ;5 955 (lged lao i
Slga 3 iy Sloa sl3sS e ggdae (WS o oo 58w ar | olud > 0 5 JT sle s (5 bl
Gl saosgw 3l beoyis ggdun jl oolatwl (plpls 005 oy pocen) 4 LS 4085 gly a5 cul gdse
4 La:o).m? 055 J.als (;A-MA-’LAAJ O)Lg)é ‘5)MA-)—' Lglmsw)).a ..\.vl; le?,de ..\....:Lusa )‘b)?ﬁ C;QLA:J‘ 9 ‘SAM)M
Jad aiesgw sla JSi a1y ouls b 5L slacilonny ¢ oid > dlaudl ams (o 0l ploul oil> 00,9018 lsie
IRCCONSPEUUR SO SIE S PN { ) FUUOL S CONNE JOPNNET &) PR CU L JVL g

Lo pis (a3 buno b ;36

Swga )Y 5l (Linder, 1919) wi jiiis pls STyss olgie 4y o i B pas diw) 0 a5 LS owss (o
4 dde sS4 mlie 51 S ol Jeol 5 oSaus (pizmen g Sl oal 00 p ol S W56 5)Y ]
el Glesas ol sloas (gaio whie jo o yis s Casload #le QLS o o i SWS
Oonincx, 2015) cuul ouls 7 )lae JSleu s sloos 5l 3 sl Sl

Joles GlalS slajl5 .l azg Sy wmlll o e laeds Sl slajlE el o) el
el LS sy laoe a5l a3lE s 4 Cond lie I a5 aib oo (59 s denST g lie (S ST g0
58 ol oadg lade asise e saSadss sl ,mSL glls ladil jee g plox e Swgw dile o i 31 &
Vgl oo 3dsT (05,8 slaanal 350 a5 (N2O) ug s aeeST 5 (CHA) plie ol oglitte Lo i 5o
s =SU .(Kery et al., 2014) occiws op S onST6o 5l mian plp YV g VY sg0 Sl Gube S il 6l
95Y Saan 5o cdisges sln yls SIS Glajls adgs 53 (oot e ol jlp Ko B9 e sl B
s 0010 Cnnd SThyg5 gy i 4 006 w505l (S aunSTed adgs JS 51 AY/D sgua T gand 9> Swgu
0399 YU o () ol Jule «STyg 5 iy jo (238 009 s (90L5 Jlade jauam> aS wilools Jlaz! ) Baiuy g
Sl oyt dags ()59 208 00nST (60 5 e lajl5 adgs Jlade palbay cond plowl (sl o) 2 4 a2 g L oo
(Oonincx et al., 2010) cusl o slapls lawg 35 pl Ll 5| eSS

s GBS S VIPD S oSl Ll 5 5 YYIPA s 5551 By ] 8 0558 5 il ol

1. Biogas 2. Pachnoda marginata

\ VY



OHed 5 (5595 e

Span o (Wb JB o g &pe CBsF it a5 b o8 (nl 09 o0 gaite (Sl S 4 Jlade (g oy
5 S gladlony wiile <5 y,90 olge 5l oolawl (o otz aei daecans ) sl 5l als slaol, 51 S
boo iz 00gicem s 4 howd sl @Vb Ceblolgs (nl 1n) cnl b opio (590 fw Olsiear a5 (oals slaogS
6‘,: ..\_u‘yu;o ‘AJ?‘*’LEN oolazu! )5.‘.2 9 r:‘é 4;..\:.: L;‘)" PLY (o A g i L)’“’B) L a> 50»)9” L;LDMS‘)P ‘..\J)L)
5l by wle Lol iz pls 4385 caslie a5 S 35550Le a5 00g)] EE cdiges (gl g, 5 o pi 0§
Al aled 03518 50 9 35800 4525 Loyt g (S igSile 1n w0 p S plEoe 1) Wgd ged oyt
i 03901 laST g3 )0 a5 slotg slajls 5L 5 oyt 5l (S uizmen (Bosch et al., 2017) wgds o3
slag,Y gl 1) Sl w009l 0lge g 0,1 8,5 0,5 SThes lgie Olese |y pomesls & 03gll olge INUJULgPONI -
Slacais glaals IS silaws b il> sloos 18 5| .(Van der Fels-Klerx et al., 2016) s 1S 4 obw b (Ko
Blo ol ) Sois dwwjlase ol g0 5 eolaiul oyt olde 0 o oldclS S lee 4 g e g slie
5515 5 silamie (5195 Gl (omlin S Olgieds a3l oo b 0 pl (590 5l Jol> (slaes yol 8 L 9 095
o 0> dilown 3 E580w 0 3990 JT Slge «(55l30 o 555 ol 8 jo .(Bulak etal., 2020) w55 )3 ooliiul 5,40
5,Y g8 )5 o 5l o n IS bl 05 e i plie @ o5l (si5 5 00 455 19)See (sl 05 L
b asb Jade cpl s Jl 0l b ol oo odgs ylie 5 Lo YO B YA 0,1 5,5 5 S o ol 3L Ko
b o,ix 580 Silen o 3,165 5 Jols am 3l eolawl 0l plowl (6 ,Sojladl il 5 (5165 ley Lo 4 g8
Jenily 5 S slasl8 Lail g (6550 @B s cdomis 13 5085 (ol | honsd Slocgur au 5Ls 5l tdu Wl oo
Sod o5 s alez 3l olS (5590 138 sla yaie gl)lo b oyis ged0n ol el aes alSTly Jla b 5
S 50 laed 518 ol 0 )5 55 I8 0olisal 5 )50 (65,5L88 y0 (1055 Llsiear il 5, al 3l 5 e sl 5
A8 SS S ngj)i..n o.)yw) 9 u...”.sd Ogap A ‘u_“..\.c 6&;@.{2 9 ‘5” Q‘yo L u;....v),u.ué u»)‘)ﬁl l.| JJ‘BJGA
S ey SRS M risg xSl alex Sl e ot (318 oS b aipe (slapslS lgSee S (B e Omizean
5 (Slo0 nS aals (5155 crge oS i Vs iSsneiST 5 Mincs yiSg 5l Hlndingg sS85 < g oS
Sl Syl by ey b o] slas 5SU g M pla Savga aiile oloo pi> (Zhu et al., 2015) wigds o 2515 olge
(Sabree etal., 2009) oS o Jsou5 aiel sladwl a1,
.‘a_wy QSJT LSLQ;.\JLQ...MJ (5“'“) J.Ju\...‘ J...a‘)s B US)LA-M AP OJM} &95“\,4, )‘ LS)'S")'Q‘ 6[.:&6“05.“4 )i;.b )l
S ylazs (65laul 45 Wilgh oo o wn ) 45 > 4 (G35 Slge Al Sl 5 Slewy pa ialS L oS conl oo i
b o) Joos Lol sl co (g, A0 0902) pole) g pais i (ganl 8 dadileny (65l o CangenS ddgi 0uS S
VEE 550, VOUNE Gy, FOUY Y o ar (S Ko 93Y 5 ol lyus oSo 5)¥ o)1 05 aiile ploo i
ol it Lol sy 0y oyt gsbie 0 S 5 el Ghed JMEs (pizes il )
355 0L px Adgi b ogd plol sio 9 S5 wlide o o> 39, ST .(Bloukounon-Gubalan, 2019)

1. Bacteriodetes 2. Proteobacteria 3. Trichosporon 4. Geotrichum
5. Providencia 6. Enterobacteriaceae 7. Actinobacteria 8. Periplaneta americana

VY



Shs> Gooyiz il s pFoe b (25 7 slatdl g 1ol b 485 6l p &l )sle 50,500,

b LS 18 5 Lo i T o paloond ¢ Sdne 5lossS B pae LblS carge Loy ] 5l oolicil 4 34 anly ol yas Lno i

A aslgs 3 5 ST b ol g

byl

BaSuds 9,00 @lagily plopes Ll waitas jibs 5 pls (slaog 55| (S 2 slp (s3ie gie Loyt ax S

ol g Liky p jo olde Blae sl a0 oS Slag,lads 4 azgi Lo jls I8 o in 5l Lol> slge oS el 4
) e 3l slasgame «STyo3 CoteS el b Sl (559,80 Sig 9188 (el S5 2 (IS 6Kk ol 2, L)
b alaly 33 olocsll gl 40l1 53 .05 o 53 CadSl g el ol SThgs g adglslge aals 5 wdsi 5l lisabd (512
ooliziul 3 adg5 (sl 1, slotg slapll e g Lo b (ol (slmos 91,3 e 9 STg5 (rml e JUasl JE sl Loy
ol g Stle iyl B g Ghygn Lulpd e ol 43 wlie p ohige daplll (alales S e W 02 (259
ol 5 (Al o abals ol o)l ks 05T oles sl dyaze ;3 5 o sla Jule 355l lnebsl 5 (S
@ ba e Dpyie (Joalh wgyee ol 4 b 0l iEign Brae 5 ol dswg 3 mpe slo il (S STy
) ls M ‘.}‘)" .‘a.’lj.w G W )5“9 4 ‘) l)5)| 4.:&[79‘ )LJ.A LJ‘}’LS‘” 9 Sl A_)sLﬂwc lize 6L®)5M5 » LQO).w?-
2ol Pl (l3e laplill 5 Glnl g plo cudlas 5 STy ral culige b i o (soges sl alals 2 0938 55 ol
European Commission, 2016) »,.5 || ,3 a>g5 8,50 W 0> §| Lol> glaos 15118 8 pan g adgy S8 gzl pgus
Olaeds o i 5395 gyl g Lils 5o slayei8 4o (European Commission, 2009; European Commission, 2011,
Sygo b glpial 6 )lade Ulap] 2 5 wlior Casody (5585 slaglsa plal 5l (e b S (0 SOl
yoeb ol A5 0 wlgs o dS b o i | ol> slo Jgams (Kayhani & Rafiei, 2022) coul oo Qi (S5 5.8
e R (e ol sleos 58 Jald i 5 )18 oolitul 8 y90 (S 0S lg3eds abon 5l 2859 Slag s nlo s
aial slaowl g ooy ooy b aex 3l oSy a3 3l Jols slocaS )5 5 oadsdg ane sla oyi
Ol g eal slapll Cole ) Oygo 0 w00y b oddy 635 8 e e ple g boyis I (B cires diun
bl Lol ol b s aias eslinul (SThes sl lsieas aiilgi oo olF 5 pls Cdls s wsllacks sla 3l
4ol oyl m g 9 (European Commission ,2001) cewl 65,5 guad Lg,l asolos! slaygilB L 1) 095 ST,45
Jfa.a Sgdze o)’l_?‘ ‘)5.:.|o ‘5‘)5’ L L&bo)..i’..:- LSL'Q"‘))D‘)A dfa.o o)'l.?-l la d.‘a)‘) ) y--q JLM: Sgan 44 o)Lo..i'.a
Y5 5 QLS lg5eis (IS G yae Cailes i) rizmen g o (wSe g yeb SThs 0 S il laes 4l 8
oSy g (Slhem olse sles doblS o sl 00 5 jacio YoV Jlo ST o 1) (BoS leseii e Sligs o
o8l craylax jo wilsl ol (Kayhani & Rafiei, 2022) wigi oo (o3l (2138 lgo cmyib uslil Lawgs bl
Silis 0,8 olo nisS azgr SThes o 1) JolS 0,8 g oud S 5,Y Gras o)zl VAAY Lo Gyas Sgs
5 odsi a5 (MOA, 20128) 5,5 1,21 1, S1s5 adsl slge Cond JIVVY o )lad 5lB ¥ VY Lo 5 am (55 sleS
slaais ;o oo 03,9l slacygls ples b ol ol ool adgl slge SIUS Caw ypd ,0 a5 STye adgl olge B pae

Jstoms Syl oamcie cYLI o 5o 5 138 olosles 093 plal Sgs 6 iz 5 STy ilags o il

VYo



OHed 5 (5595 e

(pfine 228 by 9 ouiions) plo STho3 4y ole y2 (33933 gl 5 138 (lejlo (P18 (bl ol (138 Slge ol J 15
a5 53 S35 s iS5 olge iy 5 4ol 2 kbl ALt s 32 sla 3og38l Ceon3 L il
Gy 8l (bl gz Al 5 ouBSis 50 &) ol S Ko 5,3 e LS yol S 5 (slaplis
{(Association of American Feed Control Officials, 2020) ¢l 00,5 il ;o je2we plo STye5

5 slid Slge agi 4y HFALS G as slazel Lildl g s> 5 byludl codles i jslaiaas dys | ayaloul
G913 syl s TN Lo bl 5 ol 428l IS 5,555k S el STy 5 138 el i J 58
Sl @l b alal) p3 00 b las 5l plsie bgopaly YoV e Jlo )5 505 yaiie bl s losy Olsrsas
4 borye slapglds pots b alal) o lasly @8ly 50 wadioo Jold 1) byl o Glomy 5l (c2du o5 w0 S yasie
Slos 5l osliiul a5 el 65,8 polo gl BB mibn] Shgllawsl 5 Slyss ULl « Slos ile bros,gl
ooyt a5 45 el O lailiw] gt o aaS axsl @ ax g5 b ol jiml) lao pi (S ales 51 1l ST,95
S Slhpr g l3e eole plsie b Moo Madlin 655 0,005 95z g 09 Jolis 1) o pi L pls apdis |y
a0l jo (Shes 5 (wldé ool lgie @) boyis HBauSady olp |y sblage sl g, sleal, b asliog.s
Ll 00ls 13 SBasS ol Lasl o b))l

ST 3 10 3190 Gian

9 S8y g n Rl @l plgiedr joubo g pls SThos 9138 )3 (lialees 91,8 5 o yia jleslitul 4z 51
0394 ‘A@.Tsa Cawd 4y Slgs svo i jlas o S1aé sl Jgamme B yae b Cowlus olonl 5 el o,ly0 ]
Gl 2)l0 3925 (2l SIS Wi 138 Glaiedy b ot B pae dine o labile a5 (Gl pl alex jldey9aS 5l (S o
S 0pS oo p 3 sl dpen (L850 slaoyia b Sl (See &5 (plond 5 () Jletol lajlas da SIS
gy ilie lartas (59, AL )90 9 0adics 5l 2 slao i ) Al pe (EuBlo y ala o 0 pi a3gS 5l 0 le
Sl ole 5 ooyt (3155 olSss glacs 25 b (STis 2138 sladgame (Fogll rrizeen 5 00l a8 S 5 a4 oy
e (Sl oyt (5918 0590 50 (ST IS (aigm Sl (1S S 4 Sl (S &S 2l S L (6 Lo
el Syss alie 5 iblags sla_bs, (Schluter etal., 2017) o Jai sgzg ixio Ll yo o] alsi 4 15é e
wile gle )5 slajlos copizren uBls walsS (09,800 slajlad alS 3 (cae (1B (St sleo i 41355 Sl
JFS b wslgs e 003 S gl 5 (35S Lol pen oty (nl G celie (055 b oo S At (ailiex
B (Shes sl oyt il el g 6Bl Gl 50 d 0y8 b o se 2l S (sl 5 Langs STy
Slotng Ol e g o ygild Toswie o (63,9l 9138 ylojlw w3l (5155 el (Klunder et al., 2012) axsl axsls
Shhgm 918 lyie 4 bopio (83 5145 Giluis b 5 (&S S5 slapladl 5 s gla )l deo yio w5 (sl

(FAO , 2021) 5 s 0925 S Slosiy

1. International Platform of Insects for Food and Feed (IPIFF)
2. Food and Agriculture Organization of the United Nations (FAO)

\V&



Shs> Gooyiz il s pFoe b (25 7 slatdl g 1ol b 485 6l p &l )sle 50,500,

(519,52 (e

TS5 50 TS lskaals M pushenly atile ol ) ke 4 Ceol (Ses (hos b Shyen) slee i
sl oo laaisly S5 g gy« g g o oS58 shedlinal ST 2l Y aligagdgms Mooyl & ustis S L]
S5 @ Jlpl b (Klunder et al., 2012) ol oo ,y9, Jaue ciiloge e sl 1 51 56 2l o Loy ] Liia
ol sl (238 02y Jsb 53015 S8 I e laJele nl Cudlad (2alS 5 1S 4 Wlgios S5 slahs,
ooyt oy fliny gadge (al 5 Conl (238 (el £5d50 10 otn Jole w513 5l G (T SThs> slae i L
Lo 5 Jlors 592 (ol 4 Wlgion (3,5 E e 5 (3T a0 45 Wiz pp el bgype 0aiE e b aldy Bras ool
000l 0 )lig0 Lo Jgarme (ul ol (Slae (6,0g5 5 (gt (o) o Ceblage 0,55 Suley Djgo o Lol wasS S
At pylia Lo S ol p 50 o jgal 10 censl (pogen Jule o (SThos sloo i 50"l gamgal (slags ST aigds
S Jbb plies wigyoe B4 (Shor sleoyio ¢l el a5 ole )5 Jglate slagts) 5l sl (e
Sllas 5l (g (53,5 S ez (o9, b g oo |) 3iS (o0 o a5 g 055 o0 sz 45 L gl Gl wiloy iiley
ookl 51 2l SL slo gl 925 3,50 53 (LANF 3 S Bbp wad g y5l8 (S slaeyia o obeS
S s 4 85 (oS 0ais sl 8 e pi ) (9 See slooat VT lsie 1T s jus pay iadlS 5 1 g
(Osimani et al., 2018) s |5 5454 o gs oo

el o i Hay o ez B cunlil ( oldd el Con jo pae ot 5l SO —wl.m).b}@lB 5 bSS

W2 528 @85 b jlagcdgu iz olUlys gt o adgi bag BB Lawgs a5 ates slaygili slocudsilio o a5z 6
At (g% 3 el 00l (o Ly )8 1 s b andis slatalosl o (ST laoyio 5l (S g
Wigd o dJg5 Penicillium g Aspergillus Fusarium sla x> 5l ins a5 oo,z B aslys oo o i a5 0l
Sy ) el g 95 Gl G ez 5 g beopis o bLs | ol by (Sith et al., 1994) w0 gl |,
G5 o Woyde () slo)lSgjle AaST 6l p (Jue 500 o g (bl Jgaze (sl ln e g
Sloyis a5 Gladss Ty ;0 Sl (Sas byaiz B o batlews o3lesSh sl bl 5 oolial o bage
s> soyis 5l S eenlplo (Schliiter et al., 2017) axsl axils sy aubioe Ghyen o] o S|s>
b oo S 58T aiile) ol axils Glgas 5 hes! Coodlos pp aiilgs oo &5 e g ol b Jdoay ailys
sl 2l el e o S5 ) (e sl i
Olsieds bl e 5 Sl ol 50 (50,8 St Gl bome 50 ol (6525 )18 aiilo « (Tilaga e (55518 Laal o
D5l 0alSiS 5 o)l (SThst sleeyis o La iz 8 casiSudy S ol g Wlgi oo (SLLS slas
PS5 s5ale Ve 5l i) flome Jlade | eyl jg0 5 0y aiile (STyo5 (slaeyd Sl (B 0 S T (Sogll s
Ol 4 &5 Sloy ohga ( Shet sleorio sladyame o) 1 cuilul Copoe ulply Sl (e SekS o
(Kachapulula et al., 2018) uiS SaS "7 56SuS 5T sl 4 WilgF o g oo Bpae Sl oolel (slalde/ i

oo SL asile s sla Sogll g b yhas (aigh o Bpan [5iS padiz ;0 0pda a3gS (paiz a5 ol 4 axgils

1. Bacillus (Bac.) 2. Campylobacter (Camp.) 3. Micrococcus (M.) 4. Acinetobacter (Acin.)
5. Proteus (Pr.) 6. Escherichia (E.) 7. Pseudomonas (Ps.) 8. Enterobacter (Enter.)
9. Staphylococcus (Staph.) 10. Endospore-forming bacterium

11. Bacillus cereus 12. Clostridium sordellii 13. Mycotoxins 14. Aflatoxicosis
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An Innovative Approach to Sustainable Poultry Nutrition
and the Circular Economy through the Use of Edible Insects

Molaee Parvarei, M., Zahraei Ramazani, A.R., Sharifi, S.D. and Sofei Zadeh, M.2

The rapid growth of the global population, escalating environmental concerns, and
increasing limitations in conventional protein sources have intensified the need to identify
alternative and sustainable feed resources for livestock and poultry. The poultry industry
is a key sector within the agricultural subsector, and the volume of investment in Iran's
poultry industry is second only to the oil and petrochemical industry. Supplying poultry
feed is considered part of the country's food security. Given the current conditions, one
of the most significant problems facing the country's poultry industry is the shortage of
necessary feed resources. Currently, one of the most pressing challenges faced by the
poultry industry is the shortage and rising cost of essential feed ingredients such as
soybean meal and corn, which may further limit producers’ access in the near future.
Edible insects have emerged as an innovative option due to their high protein content,
essential amino acids, beneficial fatty acids, and the ability to be produced on an industrial
scale with a low environmental footprint. Incorporating insects into poultry diets can not
only improve growth performance, immune function, and product quality but also support
circular economy principles by converting organic waste into high-value biomass,
thereby reducing environmental pollution. Despite these advantages, several challenges
remain, including the need for standardized production protocols, assurance of microbial
and chemical safety, consumer acceptance, and compliance with regulatory
frameworks.This review article examines the nutritional potential, environmental and
economic benefits, and existing challenges associated with edible insects, highlighting
their role as a green and sustainable strategy for the poultry industry within the framework
of a circular economy.

Key words: Circular economy, Edible insects, Nutritional value, Poultry feed.
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The Role of Food Security and Sustainable Agricultural
Development in Resilience against Geopolitical Stress and War

Khoshgoftarmanesh, A.! and Ahmadi Eskandari, B.2

This article describes the role of food security and agricultural production systems as
a key objective in indirect wars and as a factor of superiority in direct warfare. In fact, the
main research question was what role the agricultural sector, as the primary source of
food production, plays in the stability of political systems and resilience against
geopolitical stress. The present study has been conducted using a review method and by
examining up-to-date scientific sources. Relying on data from international organizations
such as the Food and Agriculture Organization (FAO) and the International Monetary
Fund (IMF), as well as socio-economic theories, it demonstrates how targeted disruption
of the food supply chain, as one of the critical pillars of a country's economy, can lead to
political and social instability. The article argues, based on empirical evidence, that food
security is not only an important economic pillar but also a vital geopolitical tool that
global actors use to exert pressure on national governance. Finally, it proposes solutions
such as changing certain perceptions regarding the role of agriculture, promoting
sustainable agricultural development with an emphasis on self-sufficiency in strategic
products, taking precautions in the cultivation of non-strategic crops, reforming subsidy
policies, adjusting the pattern of agricultural exports, and strengthening targeted regional
cooperation to achieve sustainable food security and enhance political stability.

Key words: Food security, Self-sufficiency, Sustainable agriculture, War.
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2. National Agricultural Research Organisation (NARO)
4. National Agriculture Research System (NARS)
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3. National Agriculture Research Council (NARC)
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Agricultural Innovation System and Its Challenges in Iran

Zand, E., Daneshian, J.}, Bazargan, K., Montazer, G.
and Ebrahimzadeh Mosavi, S.M.?

Agricultural Innovation System (AIS) is an integrated set of elements, processes, and
relationships that plays a significant role in enhancing the productivity and sustainability
of the agricultural sector by effective transfer and utilization of knowledge and
technology. This system includes education and skills in science and technology, research
and development, innovation and related activities, scientific and technical services, and
administrative and support activities in the field of science and technology. The primary
function of the AIS is to address the issues of the agricultural sector and translate them
into tangible outcomes, including increased productivity, improved product health,
enhanced producer income, and responsiveness to environmental and climatic challenges.
Iran's AIS, despite nearly a century of activity and extensive academic and research
network, skilled personnel, and significant number of university graduates, faces
numerous challenges. These include the absence of a unified and holistic policy-making
institution, weaknesses in support systems, evaluation mechanism, international
relationships, capacity building of farmers, and the technology transfer network. These
issues have led to decreased satisfaction with the system. In this article, while explaining
the dimensions and history of Iran's AlS and addressing the strengths and weaknesses of
each of its pillars, recommendations for improving the system are presented. These
include fostering a holistic perspective, establishing a unified policy-making body,
strengthening cross-sectoral collaboration, expanding international relationships,
effective mechanisms for technology transfer, allocating financial resources and
supporting knowledge-based companies, enhancing private sector participation, and
reforming government policies in real needs of the agricultural sector.

Key words: Agriculturaal policies, National inovation system, Productivity, Sustainable
development, Technology transfer.
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Analysis of the Gully Erosion Status in Iran and its Relationship
with Land Use Changes Over the Past Twenty Five Years

Nazari Samani, A.A.,> Abdollahpour, Z. and Arab Khedri, M.?

Gully erosion is among the most severe forms of land degradation. Yet at large spatial
scales, its relationship with land-use patterns has rarely been assessed, using a
comparative approach. This study evaluated the effects of different land-use types on
gully erosion expansion across second-order basins of the Iranian Water Resources
Research Organization during the 2000s and 2010s. This scale was selected because of
the critical role of watersheds in erosion management and the availability of reliable
spatial datasets. Gully locations were identified using Google Earth imagery, existing
databases, and field surveys, and were overlaid with land-use maps for both decades.
Stepwise regression analysis was applied to examine the relationships between absolute
and relative gully erosion areas and land-use categories. The results showed that the total
updated gully-eroded area in Iran reached approximately 4.47 million hectares. During
the 2010s, the extent of dryland farming, irrigated agriculture, forests, and residential
areas increased. In both decades, rangelands contained the largest absolute gully erosion
area, covering 1867511 ha in the 2000s and 1789917 ha in the 2010s. However, based on
the concentration ratio index, the highest erosion intensity occurred in river margins,
stream channels, and miscellaneous lands. A significant positive relationship was
identified between dryland farming and both absolute and relative gully erosion areas.
Overall, the findings confirm a strong dependence of gully erosion on land-use type.
Dryland farming areas, stream channels, degraded rangelands, and barren lands were
recognized as the most vulnerable land uses, while the Qareh-Qom watershed was identified
as the highest management priority among Iran’s second order basins.

Key words: Dryland farming, Irrigated agriculture, Land degradation, Rangeland.
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Evaluation of the Canopy Cover Role in the Restoration
of Zagros Oak Forests on the Basis of Natural Regeneration
Establishment Pattern

Hosseini, A.1:2

Natural regeneration is one of the fundamental processes contributing to the
sustainability and continuity of forest ecosystems and plays an important role in forest
renewal and maintenance of forest structure. During recent decades, Zagros oak forests
have experienced a severe decline in natural regeneration due to human pressures,
climate change, and reduction of canopy cover, resulting in weakened regeneration
capacity. The objective of this study was to analyze the spatial pattern of natural
regeneration and evaluate the role of ecological factors, particularly canopy cover, in
seedling establishment success. In addition, the applicability of these patterns for forest
restoration programs was investigated. This study was conducted as part of a five-year
research project in the Dalab forests of llam province, Iran. The research was carried out
from 2015 to 2019 in eight sites located under three topographic conditions. In the first
stage, the establishment pattern of natural regeneration of woody species was examined
through field surveys. In the second stage, seeds of Persian oak (Quercus brantii Lindl.),
wild pistachio (Pistacia atlantica Desf.), maple (Acer monspessulanum L. subsp.
cinerascens), and wild almond (Amygdalus scoparia Spach.) were sown in different
microhabitats according to the identified natural regeneration pattern. The results
showed that the highest density of natural regeneration and planted seedlings occurred
beneath tree canopies and on north-facing slopes at elevations below 1500 m above sea
level. Seedling establishment success was considerably lower in open areas without
canopy cover than in other establishment sites. The similarity between natural and
artificial regeneration patterns indicated that restoration measures based on natural
ecological processes and seed placement in protected microhabitats can improve
restoration success. Overall, the findings emphasize the importance of canopy-based
restoration approaches and spatial heterogeneity in the sustainable management of
Zagros forests. Therefore, protection of existing canopy cover, control of livestock
grazing, and targeted direct seeding beneath tree canopies are recommended as key
strategies for the restoration of Zagros oak forests.

Key words: Direct seeding, Forest restoration, Microhabitat, Natural regeneration,
Persian oak, Zagros forests.
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