310 00T g w con0 ) o 9, (5 5 9Lid |

OY o sdS > Ac gozxo

S,
,.Aluu *

dik gt [ unesco| ISC) Q0 W,,Ih =) 98 2

0425078220 \ ' y MUge ohal SLS 3o i, CIVILICA

-L’ — T Shiraz University






\

>

ol ousuiils NF+F olo 390 40 1Y 9 1Y o bumo 9 (b ulio ((6559LAS )0 (Loiman gd (o 0,505 pdgl %
e, |

s oGNS (5559l Yy
el

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and Shiraz University
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

oY ke o..)._,,S.‘g AL 9.02%x0

b 20U 63yl o (Lgiuan Jigr (o 0,55 g
Sy § bz g

RN 9 Aned
soilB g0 Lo e 1SS
O2d0mal arlae uoige
e 563 Guaige
015 Il ookigee

6».\-0.}‘ o.)\ﬂ uu..u.efo

\f’f OLO)}?).Q.W



0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl ﬁ
s oGNS (5359l b (o
Jf,ﬁ —s

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and Shiraz University
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

—

—
1] 0/ ... L]
Val At

Shiraz University
(83098 53 (Eghan (98 (o 0,55 (gl Yo oSy dcgamo
Com j duxo 9 (o2l @il
VF+F oo,y st VYW g 1Y

3y oSG0 (55 )9 LiS 0usiils

sl Byine Sl o>

3,5 9 ol Wglas ol &

‘6)9t'é 9 er‘ o ,e OYL“é 9 u‘;u“-"’sﬁ ‘Qb“"‘"ui".’."*s‘ dy‘ﬁ Cod L’ 9 gsét‘” "LL“‘ Pr as oo JSL“’ ‘) 3)}9 6‘“’5
3V F olojgr o VW g VY slasg) 50 o danzro 9 (b @slio (5559l )0 (Lo Sigh (o 0,50 g
5 Ol OS Gohy (Ll 5l (roz W Jolo ¢ pale (olows 5 a5 1S 5l olRadls (55,5l easadls
il yno )0 Eoian 592 059 A eingd S5, Sl (S pSose D9 a4 leal b AT Cunl glaisen b Lol
2,00 51,8 Lo (59) iy 45 (gloan] 305 o losles plS ey bzl cbla> g rk plie 5l il lasly (65,5l88

g sradl asll gils Jold (gl (g imn U cuils oD o;.lf ol 900,95 0,8 O O g &, olé ‘plc @‘}é‘r@ L
LiSol, wilszy 0,555 oyl ol 1S 5 Vs cterbio Consl sal 0,57 o0l3 o 5 glaid ) lee (slagsSad (5,5 IS 5
gl 5o o0 S ail5lid 5 ole GeS o gl 5Ll Al 0,58 (0l 4 (gl e 3L 5AS S dame
Al Mol 5 o
9 X )‘ ] c\S W) JLM:)‘ o).i;S d.sl.‘>).u\) L AJL(LA Y\\ .)L.\Ju “.JYLDA U‘P‘JS ﬁM—C‘ )l B 45 "\MLQSA 6“09" L iﬁ)y
oK
ol 4 355 alyad 5 52 45 b S llagee 5 oliolor (BT ISS 1 oS Stagsy (oaled 5 ol 5 ol Caled
pmled o (S10,08 dilosas iloaisy Lg o XS

(539l 58 (Lguan Sigr (o 0505 (rlgl (oole o

o j Lo g (b @l



@l 0aSlild NFF olo jo9 1o 1Y 9 1Y (o ) bumo 9 (b 2ol ((6559LiS j0 (Loan (igd o 0,5 pdgl &

Y=
.}& &
. . I . . . Jb=s
The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and Shiraz University

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

0 )5S ylawls g (T usas 155 5

e
,,abm “.

Le->“
unesco,  \&/ | Y=
uuy_:vl sl )/,,0/ 713

Shiraz University

wgo (09

“‘e CIVILICA

+

) gty

g2l S 5 i)

Islamic World Science Citation Center

Al gin& xien > “1(\\\’»

. N &
5~



D[

\

0SS NP+ olo you b VY 9 1Y e ) dumo g (b 2obio (6559l j0 Loiwan sig o 0, 58 LY

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

—— : ' /7
0,55 sl 920

Eaman wed s Joo b (55,3l (590 1 w3 9 aabo <o oo

Egman g0 G 55 (65,9l ks (gLl 9 (GG Ol ki (Sl peS> sla Ly
(b S LpiiansST g (6559LiS 50 O @l siadsgh— oulBl o oo

—Coms ) 9 golaidl glavely (b))l 9 (oodBl Olpedi Jdon' ((owliobled (Som s
S0 g0 b b aalie 9 639LaS 5o (ol (o

S gman gk ey ;e8I b S lasly g el <o o 9 Gl

£ 3l cblas g il (5359l 10 g low g WBT Lo 10 (Caiuan iga Op,l8
b b sl o oo g 0l § Congllao ¢ Cuw 3

9 b aboo 5l cblas g jlauly (65,9LiS anwei 5o Ludl i il g Woslo DS s
Sy BT 3 gilwainty 9 Gilwdoe a0 (g 6,3l (L gan Sogh
S 9l

Slgo CadnS” J5LS o (Gt Sguer )0 (Laan g2 SL(GTPeST O 0,1
<lae

$Eyman Gigd b (18 Coduol 511 9 10E g0 (poli 0 guzmiy jo JUnz s Joxd
6291 P Ol )5 g ac )30 30 LOL, g bpile (>1yb 43 (Loman (bed o,l8
by drwgi 9 5559l (390l 9 g9y sloygline wlous iyl g Lgiuan Sign
boro (b @il I CBlis )0 glojlgnle polai (3loy 9 590 31 pwmdaw 5,18
o g8 (5 )gliS g o )

Egman So90 b (orub LM g aamoams § Ol pblie I (6 Ky 9 lw oo

9 LUy iCaw) Lo 9 (b Bl (55y9liS L dgh )0 (Louan igd
N ol

<N X X < < S <N XX

< S

Shiraz University



Environment, 3-4 September 2025, College of Agriculture, Shiraz University

owlod Jlojlw tsle v

&b e 50 o LI Lo yule jis's /A =
oy 5 oRbes yd) o) 9 Siler pd)) 4 ‘L‘
(8 5,5LiS oaSliils (Gl s 08510

Lssu"‘*“-’M)-'Sé WG)RL‘!)W}SQ

gac 5 sl Szl zo)
(éj)sLiS IXCSAKY ;a.l.c uL.b

(85,9Les oaSlisls sole

yac g pales Sl 100)
oaSisls ol cla

@l 0aSlild NFF olo jo9 1o 1Y 9 1Y (o ) bumo 9 (b 2ol ((6559LiS j0 (Loan (igd o 0,5 pdgl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and



s

0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

olod (212l AoS (rdgtunno

ol aslae uaige

el S Jsiue

s9rsle dexl udige

Ol a5 axly Jgtams

s> Siee o

&bl el Jotamo

ool ely waigee

Sy9td axly Jotums

R el didas odige

alo; 5 (sogee Laly) >y Joie

g loly waige

Pl 5 (i ndy a2ly Jotnme

o ool3T waigee

Sl gal Jotmo

f:)‘} [(EIRVEN

i wxly Jotuns

Slosk Hinz dozo (odige

2978 el

@35 3>y Jotns

o>l 5U2 uaigs

Sl g (A Jotons

ol arlae uaige

IR T P 00w yudifee
Solo LaSls iy

0SS slafib Jorume

&l s Lodipee ohlisl asly Jgtus
el 503 oiaee oo joal g (b o>
oJJLo).é f‘"ﬁ‘m‘)’l PR w&;
Si9p SB)le olige
sy Loy odine
Lg)‘l.:.il& Lé)m oS C;lf)lJS J?i’*‘"

Lls aible osige

P

S

Shiraz University



0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

Ooyde Sy ol&isls 6l Lo o> S 3 oRils oy Loyduas 1S
Agein (g, olRKzils oS Loyde oS 3 oRils sl jualS 280
oy oy ool pand Lz S 3 oRils olgzcybog (yualy S0
Ageis (swg 8 olRils Slig,d sheals ol 1S 3 oRils Sle e 55
o5 olRiils b e S 3 oKils stlcas palaese 2SS
Oyde Sy olisls JUETONCLNE TR VWIS 3 oRils osliz,a L,S 5 58
Oyde Sy olBisls olgz>Bg (suge S 3 oy Gy Jogmy 55O
&b o&iils RV PRV PRI 3 oKils PN LIV VORISLL R
ko)l Bz olBisls oolj shlaas (345 1SS 3 oKils cdlae e 350
QK;M@LA56))5L~5§515015\M|¢ Lgd.w;.il.g‘}rso )|).A.~.;olim.:|.> )li’;w)..\m):;fo
OB S b mlin g (55,5LaS pole olKuils ool i o 1SS 3 oKils Goluo 0,0l S
Land Divisions, Department of Resources, ke = s sl T Lo
Queensland Government, QLD, Australia Ao Jole 5SS I ORI o33y roli 553
oliile,S (g3, o&uils Gy Sl S 3 oy Slo adya0 25
ale 5 5,5laS Sojgel 5 Dlinhons 3 5 ‘ ) . . e .
) g gl 2S5 3l s o8l SlP oS S5 5 S
6B 5 Jlowesler bl (b
Leo 5,8LiS gl o oladion |
&Ee 9.68))9 ‘ u‘jﬁ‘ 9 i3Sy 90 kenkes Sgamodan S 3 oKils Shé aablds S
o)l bl (b
Ol ol&iils wjl;.cks:l,ﬂ.jl.arl.c);fa

P

S

Shiraz University



0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl

3y SIS (55 yqlins’ F::—
4 <
The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and i )

Shiraz University

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

owlod o918 aiws” slacl

Sy el 450 b5 Loyoes 1150
ooly shlaas Bgi, 5o Sl Eaess S
woole gola iSs whe aabls S5

hie G IS

9ol J] e S5O

L5k s dezme 5SS

Sl aeblds 250
She sl lsde 8o soloiel desmo S
Syl iy S5O S e 550
Gl A i8> s eSS
Gl oly iz Jlo 55
(e b 25 ool 28 1,55 25
Sl adas 5o g, dilow 357
by Jsl Slase, sls> 55 & bz plo b5 25
ol iol 7S Ol oasS 55 7S
Soye> Jgmy 553 o3l; Jg pobi iS50
D% psd (] ae 23S0 o2l s 1S
Sk e S 3 A (lgs) S50
Seote dpme IS

D gl Jadte SO

S N dete A (g

LS By yre 3l oikigee

o> 5U,8 uiige

o) asls uaige

JOS g s

las 5 00> Q%)T Bt

SLS byl e

R Ol ardae woige

(o> 5 Ol el g

Gooxe L udige




\

>

ol ouSiild JFF olo 390 40 1Y 9 1Y o bumo 9 (b ulio ((6559LAS )0 (Loiman gd (o 0,505 pdgl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

ol OYlo Cow o8
Axduo Olege
\ Deep learning-based insect classification with YOLOv11-CLS: Applications in
agricultural pest management and ecological conservation
Y Radial basis function neural network for sugarcane yield prediction
v Al-powered hybrid zoning: Optimizing pristine conservation in Abbas abad wildlife
refuge
f (08 Ll 16 590 axlllan) yuisle (5 S0l (SlCSuSS l oolisnl b S e Coghs,y 5,91 5
N Habitat suitability modeling for medicinal and weedy plant species using machine
learning: A spatial Al approach for sustainable agroecosystems
8 Ol 0 S0g, b (egman hgn p (e 380 kel o poe (6 S peeal iy aileles
$5,9uS ol Brae (50 00
g o sedlil b 0F iy jelite s g 99 bame S5 3 (pmrblide Sljg e (sl
b k)
L_,;su.._'a égl.bo )L)..,l; PRI AI-DSS WL.:).,) 9 W) ngLuLg)l; LJL..:uo LgL(b5l§9.> 0).3)[5
A ) - -
(Oleds el ol & lassol i 60,90 aslllas)
] oigr leslawl b liwjer bl (65,0laS jo (ol Mol § S S (o 5lwaige
Sym slosls Jd=i 5 coias
) )5,..5 LgLia).ouT a.).uT el > @»L) 9 oI ‘)L.i'._é LSLQQ""L‘” ).,| 6)9"\‘)“-""
1\ Baos 550l g Loias (e leolusl b aiy slaasls Slolis
W b plinl o egriae (g2 0, L Lidles S (gl sl gy £955 Dlpasd g,y el
- aslllas 0 )90 adlaie) rdle (65 0b slo by, jleslinnl b S folu)d 5leJoe 5 b))
(OllS sl a5 45 0l w0
A machine learning-based analysis of the effect of aerosol optical depth and climatic
¥ variables on vegetation condition using remote sensing data: A case study of
croplands in Shushtar, Khuzestan
9 ol slradlie Judow l oolainl b o )5 slalae o S codles a3 ls oo i
I )
Q‘ﬁ‘ (Olwle deiiz> (69,90 ax]las u*“’l'“ Lg).:f.bLi 6LQJAA
1P Gl G930 5 etle 6550k o ysSl (e Gl (dremrecin - SO 3elsST oiS (g 5ludas
v Pl ailg, (darmacans 5i 0515 0 (egtan (se p (e slashs, b))
1A (ONN) (S2gJgl5 orae a5 g 50 (slaosls 5l (550, b (soins 155 (smiiom

DT
Je=—1s

Shiraz University



s

0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

olghe

Ik

Y.

\g|

Yy

Predicting and optimizing reactive oxygen species metabolism in Punica
granatum L. through machine learning: Role of exogenous GABA on antioxidant
enzyme activity under drought and salinity stress

Oledeo! 50 adlaie o Ol &l o pow ilwdialisn gz Sy pie doli &l

o Joe jloolawl b ol olasdl g (65,9liS yidw 10 @l joss godgi (sloaely oo i

SEy-as rigR

Optimized deployment of real-time weed detection models on heterogenous edge
devices

A=)

Shiraz University



\

>

ol ouSiild JFF olo 390 40 1Y 9 1Y o bumo 9 (b ulio ((6559LAS )0 (Loiman gd (o 0,505 pdgl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

axduo Olens
vy (sEohan oo oSl jlealitul b e grbans il 5 il (slos (g3l Jute
V¥ o 4 dnins 09l Bblie plulid )5 egias (9o 3 )5
Yo e E0 g 50 5o0bog Slas0ls S pdy Djgpd g Cuoen
v# Lo il g Lo )5 jlail iz iy els 9 (813 pole o (eghan Shgm 08
vy 39S 3 Sl Bran giluaige > (Lyman Gigp S
YA Future outlooks in applications and prioritization strategies for the use of Artificial
intelligence in natural disaster management
g2 s Shlen slanlen 3 ol e Ul 5 (it 5o (Sorae Sigp o)
Ol ) dame Dz b5
o 9 rele gl Cupe 3 il 6Tk 5 (oghae g RSB Sontl 2 590
So (55l
“ o Sogll (il 5o sl Zoinl s il (S0l (ostan Sigp 0,5 Contl ()50
et glio 5l (AU 2y
Al arg 03l 5 (Sham (ras laaSed jleslital b A (st
'y Bl see Gl Eavae Jiso 5 edle ol b 28 dlge oS Sogs L)
4 e sloolay Sl eslinul b (65,5laS slaptan ;0 Dbl 5 ol aedise il
" Lo 5 sloybndss slas low 9 BT o pow 255 L s i slo S
Sy Eauan (her p Siuw Aris g Agrio Plantix 158l s 5 av o Sles Coro  audai dslin
" LS slas o alolis
v Cld (2L ligy Dliss b3l 5o Glojlgale pgloal (3lo g 90 5l Gremw )8
oliile S
vy How to use artificial intelligence for biodiversity conservation
YA do olad ) Su s 4O Ay omas S b
va =hy OlS Mol sl (esrae (D90 5 5ol e a5k ) lacd i
¥ olalS olar sl Vb Uls b (oisid (b))l )0 (eghae g2 008
£ The role of artificial intelligence and machine learning in improving ecosystem
services: A review of recent researches
Al Sman sish (5 3kd il oolatul b gy sLis ailis ely5 2o o

DT
Je=—1s

Shiraz University



\

>

ol ouSiild JFF olo 390 40 1Y 9 1Y o bumo 9 (b ulio ((6559LAS )0 (Loiman gd (o 0,505 pdgl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

axdo olore
Y O by SRl gl adgi (ilwane j0 (yias hee )5 p Seileian (555,
A Sl (65,9laS 50 095 9 0T B ran giluaig 0 (yian Sigr 05 (6590 (w0
o Exmae S9p oI5 & (20 L wlowy el Cu e 2 55550
7 B30 (55)5liS ;o (Sarae hed )8
1% Application of artificial intelligence for food security

‘A Gl b ol (b o mlie gzl 5 Gl 5o (ootas (hgp gladow o8
slojlsale 5 coy sloools
fa ) oLl asllhe ;5 (ssias Sgr o8
o Sbianngs jwe )5 slojglive Sloas i)l 65,5liS gus i )0 (Esias Sheo )8
&) Conyj e 5l cblax )0 o5 glazm o i egran So98
R O Gk ol glie aeBsm Co e 10 Seias Gise o )lS
ELTY TR
" (S s $ln @97l il 65)slaS Jlul dnngs )5 (estan (heo A
S9!l 9 (5590
o S lolid )0 Gres 6250 5 (eBle xS0k ez Lo Shg, 00,8
P Glomsng 5l (U slags Lo
8 2 Slald alf 5 CodsS S )0 Eyeas (i p (Sl Sedisn oK 3 )18
he mlo
AS Sl ol b ablio sl ola)lSol) i65,5leS Ol mlie Cu oo )3 (egian (g o p)lS
diaign sl 5 Bpan il 3 ko

oY Using artificial intelligence and machine learning in forest management
OA 2l aids jo 590 5l o g (Loan yhsa 5l oolaiul
Ut o lapi ol sl esliinl b 50 slacale liond 5 (ploed 505 55lwaige
S0 axdllae SG i )slaS Sl g (eghan
o, woras e e sladle SIS sl egias e sleliil po (BT Sl
slac o slaosls
S s mas sloaSi glgil 5loolaiwl bl jpd jo ailale S L olie (i
4 FarsMet sleools 4y 5 saudai dslllas
sy Early detection of sugarcane smut using hyperspectral imaging and deep learning

techniques

DT
Je=—1s

Shiraz University



\

>

ol ouSiild JFF olo 390 40 1Y 9 1Y o bumo 9 (b ulio ((6559LAS )0 (Loiman gd (o 0,505 pdgl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

Ao Oloe
oy ot 9 Jelod jo egi e ae GldaS b g S 5 o Joe 4 slie
Lo 54 ey
¥ elae ol ey )| jalaieds (65,5liS o Slas Sgugy )0 Loan hgr o )8
o gl Capde g (S 555 5l cBlax )5 egian (s g Laoslo WS 3 )5 5 (559,
§5 Application of artificial intelligence in providing food security: A review
PV Gasn sl 0 ol ol g ol atedign (B3lon b sale edgicn ) (resS 5 (s00p8,
A A )10 Jabgd u*“l* LS‘)-.’ LS})BL‘:‘S Lgl.(b;i»o o.)‘oJ.:lz.?
oq a8 oy (bS5 )0 egian Jigp 5 SSlegs ¢y90 5l Glomiw 018
b @l 5 55,58
Ve Applications of deep learning in high-throughput seed phenotyping for quality
assessment: A comprehensive review
v Artificial intelligence: Transforming data-driven plant breeding for enhanced
efficiency and precision
auds U ol olge fyew¥ge 8 5l olie Rl o 0 S5 SLj sleJos o)l
\Al
oq.;bLg)’L.u g
\Al o )8 ab) (gl Al j (amas oAl g (6 SIS sl 0,5l 0 IS (5550
vr 2 SE G Jeol g cdlw b Co i Gl Erimas (e sl )Xl 5l eola ]
Olije3 bl (655LaS” Bblis
va &l e o (098 oo adgi o (UAV) pyslai g (glojlsale ygloal )5 (o)
vs <l gl Sy e 5 JloSas g )0 (Samas Gher o5
vy sais] g ol dacas 8 (i Lasme 5 (ormbs mlie o oo ;5 J5595 9 (5man Lhgo
L)
VA Monitoring and managing drought stress in wheat using artificial intelligence:
A review of recent advances
ol—woye> ;0 ANFIS o o315l oolai il L o poloi glo e (gladlaie Julos
va
2P sbye oee
A sheze Gl B 435 3l g9 pesipl 9 oMb 10 Sl sl lacd iy (595

DT
Je=—1s

Shiraz University



\

>

ol ouSiild JFF olo 390 40 1Y 9 1Y o bumo 9 (b ulio ((6559LAS )0 (Loiman gd (o 0,505 pdgl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

aivo olee
M 295 3 R 9 (Foas Sugo (59l 5l ooliiul b (65,5LaS slaailels (590 00 il
AY Integrating remote sensing and smart agriculture for land use and land cover
classification
AT Integration of i_ndigepogs _knowledge and bioe?hics iq smart agricultural
governance: An interdisciplinary approach to foresight policy-making
e e 98 S GxSo s b S e 5 (53,585 53 smeosls (oS s o5z lz
et 5 S Slla>de
Ao 4y ootan Gher b ol o CutS ol (gilwatgy 5 ol b wiadige il peS>
A? e 10 39290 pgews (AT )3 (Lghas Shga O p)l5
AY ! ol delign Co o (o bl Ci il g iile (6 S0l slas gl 0,8
A 2L 6)5l8 e 5 M5 3 (otan ier slas S
A9 SB5eald pole 5 (§y950eld 50 (g Shgn (dee slao S
Ak S Dlla>de 5 (55,5l S imgl 13 (Soras Shso )5
q) Applications of artificial intelligence (Al) in food packaging
Y Sl o pae )0 0ol obl glacis B g caias (ug
. Slgzul (65,90 asllas GRACE o lsals 5l osliinl b ey ol 0,35 Ol psds e
OB o2 bl 95
af Eian Lsd 5 oSO il slags sl 5l eolinul | e wlio s Lsl &y
8 Foan (igp sl jlesliul b Al szl o alis; Sy, gile e
iz F0LLS adg )0 (Leian Sher o)l o)y
ay 3 (Egan yogr (5,58 05 ol lS wdg o (earan Gisr Sloo ST )
S yatesS bl cu e
A tliwgy dnngi 5 (55)5laS Cato ) (oian Sher U
R s 3509y b (K, o Kl ol wiadign olie slaganaing (Byxe
Oedle (5 S0k
Yoo by odgs 1als 0 wiedsasle 5 )gld A8
) @l mbo o pdina o) Bl sl 5082 )0 (Eyvae i 08
1.y $3,5L5S DY gaza sy culio S aige SBl > (o5ras g0 05 S
)y 0dds J S o laze 10 i Cu e g ool Ldoa yo Ll o sl o )8
1o iletizr 50 2l okl iy a5k 1ygmme00ld oS 5,805, b dtadgn (55,5l (6 Kioass]

b

DT
Je=—1s

Shiraz University



s

7
L

\ 3

0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and

Environment, 3-4 September 2025, College of Agriculture, Shiraz University

olye

Yo A
)4

.

"m

Ny

"y

¥

o
\\lg
WYy

NA

na

\Ye

AR}

Yy

Yy

P bl Copon g paid (8 (Lghac shge oy S
baualad pae Ll 55 03 b (o) Gy )9 (i 50 (Ean D90 Slo e dulie
ol g 263,50 axlllae) SSP (slgy ies 51 onliasl L Los 5 o)l polie s auddl yoais 51

(g‘)‘b
LS ool5ia 3 (egias Sism o p)lS

oyl Bao ST L ol drng Shaala obiewws ;o (egias (hea G (o) 2
Integrating artificial intelligence with classical entomology: Enhancing insect
biodiversity monitoring for sustainable agriculture in Iran

S o Sles St 50 eble 650k g (Loan hgr slo oo 85 Sl 5950
Beos (550 b ST sl 651 5|

o glrools jfoslainl b S il yosd o (Eaian uge slaalbos obj)

S92 (29l QLS o Cngllae o i 9 Jeld 0 ndle (65 0b sl Joe 0 )18
BRT 4 RF SVM Lgl.asr@.’;%ﬁﬁl »

Sleslainl b w8 ksl o (Silybum marianum) Jlecs Lo oS oS ) Casgllas (55l Jow
WOFE 4 FR sl e

S gl 5o e adgi g pgmg S p (SThe SIS Gile e o (Lgian sogr o p)l8
SS9 ooles Dl puas ¢ Sl peS> j0 egian Shgo

b LM g ey Dl bl (o gias Ghen L

Applications of artificial intelligence in weed control: Brief overview on progresses
and perspectives

Artificial intelligence applications for tailored crop-specific lighting in indoor
agriculture

Innovations in hydroponic agriculture: The role of Artificial Intelligence in
optimizing nutrient management

An advanced instrument for UV-Vis spectra digitization: A progression towards
establishing a saffron metabolite database for Al-driven quality assurance
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Deep learning-based insect classification with YOLOv11-CLS: Applications in
agricultural pest management and ecological conservation

Touraj Mokhtarpour (Corresponding Author) !, Ariya Mokhtarpour?, HamzeAli
Shirmardi 3, Seyed Ahmad Mosavi Vardanjani

' M.Sc. Department of Forest and Rangeland Research, Agricultural and Natural Resources
Research Center of Chaharmahal and Bakhtiari Province, Shahrekord, Iran
mokhtarpour.touraj@gmail.com
2B.Sc. in Computer Engineering, National Skill Shahid Mohajer University, Isfahan, Iran
ary.mokhtarpour@gmail.com
3 Assistant Professor, Department of Forest and Rangeland Research, Agricultural and
Natural Resources Research Center of Chaharmahal and Bakhtiari Province, Shahrekord, Iran
shirmardil355@gmail.com
“Ph.D. Student in Forestry, Faculty of Natural Resources and Watershed Management,
Shahrekord University, Shahrekord, Iran
Ahmad.71.mo@gmail.com
Abstract

Automated insect species classification is critical for sustainable pest management, biodiversity
monitoring, and precision agriculture. This study presents a systematic evaluation of five variants
of the YOLOv11-cls deep learning models (nano to extra-large) for fine-grained classification of
54 insect species, including agricultural pests, pollinators, and biological control agents. A curated
dataset comprising over 3,000 images was employed, with rigorous preprocessing and stratified
data splitting into training, validation, and test sets. The models were trained under standardized
conditions using transfer learning, advanced data augmentation, and dynamic learning rate
scheduling to ensure optimal convergence and generalization. Results demonstrate a clear trade-
Off between model size and performance. Larger architectures, such as YOLOv11x-cls, achieved
superior accuracy metrics, including 1.5 ms/image, making them suitable for resource-constrained
environments such as edge computing and mobile applications. Notably, all models attained near-
perfect top-5 accuracy (>0.99), indicating robust multi-class discrimination capabilities. The
integration of these models into a web-based application enables real-time species identification
with visual feedback, offering scalable solutions for field researchers, extension agents, and
smallholder farmers. Given Iran’s ecological diversity and the lack of entomological expertise in
many rural areas, this system provides a valuable tool for improving decision-making in crop
protection and conservation of beneficial species. Lightweight models are particularly well-suited
for deployment in remote regions with limited computational infrastructure. Despite promising
results, limitations include reliance on relatively small class-specific image counts (~60 per class
on average) and the use of static images that may not fully capture real-world variability. Future
work will focus on synthetic data generation, domain adaptation, and integration of multimodal
inputs such as hyperspectral imaging to enhance resilience and cross-species generalization. These
findings underscore the importance of tailoring model selection to application-specific
requirements, balancing accuracy and efficiency in Al-driven workflows for sustainable agriculture
and ecological monitoring.

Keywords: Artificial intelligence, Insect classification, Precision agriculture, YOLOvI1I,
Biodiversity conservation.
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Radial basis function neural network for sugarcane yield prediction

Alireza Ashtiani-Araghi !, Abbas Rohani (Corresponding Author) 2

! Department of Agrotechnology, Aburaihan College of Agricultural Technology,
University of Tehran, Tehran, Iran
ar.ashtiani(@ut.ac.ir
2 Department of Biosystems Engineering, Faculty of Agriculture, Ferdowsi University
of Mashhad, Mashhad, Iran
arohani@um.ac.ir

Abstract

Crop yield prediction in terms of fresh weight is one of the many applications of machine
learning in agriculture. Accurate yield prediction models are crucial as they guide growers in
making appropriate decisions on what and when to cultivate under varying circumstances
influenced by climatic and crop growth parameters, and market conditions. Production of
sugarcane involves activities that heavily rely on accurate and timely cropping and harvest
forecasting. This study aims to introduce a machine learning model, that estimates sugarcane
yield based on various agronomic data collected in southwest Iran. Radial basis function neural
network (RBF-NN), a simple shallow feedforward neural network that is distinguished for its
simple structure, universal approximation, and fast learning speed, was employed to develop a
yield prediction model. By utilizing datasets containing 9 types of input variables and
determining optimal values for network hyperparameters, including the number of hidden
neurons and initial bandwidth value, different algorithms were examined for network training.
The RBF-NN trained by the Levenberg—Marquardt algorithm, containing 75 neurons in the
hidden layer and a bandwidth value of 0.9, while using 80% of the total data for training,
achieved the highest accuracy, efficiency, and the least amount of estimation errors. Sensitivity
analysis revealed that chemical fertilizers had the most significant impact on the yield
estimation, while the opposite was true for electrical conductivity of the soil and month of the
harvest.

Keywords: Artificial neural network (ANN), Harvest forecasting, Machine learning,
Predictive modeling, Smart farming.
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Al-powered hybrid zoning: Optimizing pristine conservation in
Abbas abad wildlife refuge

Reza Peykanpour Fard (Corresponding Author) !, Alireza Soffianian 2, Mohsen Ahmadi 3,
Saeid Pourmanafi #

'PhD candidate, Department of Natural Resources, Isfahan University of Technology, Isfahan
84156-83111, Iran
r.peykanpour@na.iut.ac.ir
2 Professor, Department of Natural Resources, Isfahan University of Technology, Isfahan
84156-83111, Iran
soffianian@cc.iut.ac.ir
3 Assistant Professor, Department of Natural Resources, Isfahan University of Technology,
Isfahan 84156-83111, Iran
mahmadi@iut.ac.ir
4 Associate Professor, Department of Natural Resources, Isfahan University of Technology,
Isfahan 84156-83111, Iran
spourmanafi@iut.ac.ir

Abstract

This study advances conservation zoning in the Abbas Abad Wildlife Refuge (AWR), a critical
arid ecosystem in central Iran, by integrating artificial intelligence (AI) with a hybrid pixel-
and object-based methodology and the Ordered Weighted Averaging (OWA) method. Targeting
the pristine conservation zone, we utilized Landsat-9 imagery (30m resolution) to generate 229
optimally sized segments, ensuring ecological accuracy and computational efficiency. Habitat
suitability for nine key species, including Persian leopard, Asiatic cheetah, Urial sheep, and
Asian houbara, was modeled using MaxEnt, revealing high-elevation zones as vital habitats for
biodiversity preservation. Multi-Criteria Decision-Making (MCDM) with OWA, paired with
Al models (BRT, ANN, CART, XGBoost, and RF), facilitated precise spatial assessment. The
Random Forest (RF) model outperformed others, achieving an overall accuracy of 0.93 and a
Kappa coefficient of 0.91, validated by 60 ground points that confirmed robust alignment with
field observations. The OWA method’s low inconsistency coefficient (<0.1) and emphasis on
fauna criteria produced reliable suitability maps. Unlike traditional pixel-based approaches,
which often suffer from salt-and-pepper noise, our hybrid methodology delivered cohesive
zoning outcomes, enhancing the management of complex arid ecosystems. This Al-driven
framework provides a scalable, innovative model for conservation planning in protected areas,
effectively balancing biodiversity preservation with practical implementation. Future research
could integrate dynamic environmental factors, such as seasonal climate variations, involve
local communities in MCDM processes to align with socio-economic needs, and explore deep
learning techniques, like convolutional neural networks, to further enhance classification
accuracy, setting a new standard for sustainable environmental management in arid regions.

Keywords: Conservation zoning, Artificial intelligence (AI), Ordered weighted averaging
(OWA), Hybrid pixel-object approach, Abbas abad wildlife refuge (AWR).
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Habitat suitability modeling for medicinal and weedy plant species using machine
learning: A spatial Al approach for sustainable agroecosystems

Emran Dastres (Corresponding Author) !, Mohsen Edalat 2, Ali Sonboli 3, Hassan
Esmaeili*, Mohammad Hossein Mirjalili 3

! Department of Agriculture, Medicinal Plants and Drugs Research Institute, Shahid Beheshti
University, Tehran, Iran
emrandastres66(@gmail.com
2 Plant Production and Genetics Department, School of Agriculture, Shiraz University, Shiraz,
Iran
m.edalat53@gmail.com
3 Department of Biology, Medicinal Plants and Drugs Research Institute, Shahid Beheshti
University, Tehran, Iran
a-sonboli@sbu.ac.ir
4 Department of Agriculture, Medicinal Plants and Drugs Research Institute, Shahid Beheshti
University, Tehran, Iran
h_esmaeili@sbu.ac.ir
> Department of Agriculture, Medicinal Plants and Drugs Research Institute, Shahid Beheshti
University, Tehran, Iran
m-mirjalili@sbu.ac.ir

Abstract

The integration of artificial intelligence (Al), particularly machine learning algorithms
(MLAs), into agriculture presents transformative opportunities for sustainable land and crop
management. Among these, habitat suitability modeling plays a crucial role in understanding
the ecological preferences and potential spread of medicinal plants, as well as the management
of weeds, which are of significant environmental and agronomic interest. This study employs
a spatially explicit modeling framework that incorporates topographic and bioclimatic
variables and a suite of 30 individual and ensemble MLAs to predict habitat suitability across
diverse agroecosystems. By focusing on a broad set of species rather than a single taxon, we
emphasize methodological generalizability and scalable application. Ensemble algorithms,
particularly Random Forest and Gradient Boosting Machines, consistently outperformed
individual models, achieving high accuracy (AUC > 0.90) in most scenarios. The outcomes
support informed decision-making for the management of weedy species (for control or
containment) and conservation or cultivation of medicinal plants, contributing to sustainable
agriculture and biodiversity preservation. This Al-driven approach offers a powerful decision-
support tool for land managers, researchers, and policymakers aiming to optimize
agroecological planning under current and future environmental conditions.

Keywords: Artificial intelligence, Machine learning, Medicinal plants, Weeds, Habitat
modeling.
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A machine learning-based analysis of the effect of aerosol optical depth and climatic
variables on vegetation condition using remote sensing data: A case study of croplands
in Shushtar, Khuzestan

Amirhossein Haddadi (Corresponding Author) !

! Department of Civil Engineering, Sharif University of Technology, Tehran, Iran
Amir.Haddadi8 1 (@sharif.edu

Abstract

Understanding how atmospheric pollution and climate variability shape vegetation health is
essential for sustainable crop management in stress-prone regions. In this study, monthly
satellite and reanalysis records of NDVI, aerosol optical depth (AOD), air and land-surface
temperature, precipitation, wind speed, soil moisture and surface pressure were compiled for
the croplands of Shushtar, Khuzestan. Two predictive frameworks were developed: a multiple-
linear-regression model to capture first-order (linear) effects and an XGBoost model to resolve
higher-order (non-linear) interactions. Variable influence was examined with two
complementary tools: one-way ANOVA, used to test the statistical significance of each factor,
and tree-based SHAP values, used to rank and interpret their contributions within the XGBoost
ensemble. ANOVA confirmed that AOD, soil moisture, temperature and precipitation exert
significant control on NDVI, whereas wind speed showed no meaningful effect. Both SHAP
analysis and the linear coefficients indicated a consistent, moderate-to-strong negative impact
of AOD on greenness, reflecting the light-screening and stress effects of dust. Precipitation and
soil moisture carried the largest positive influences, while high temperatures reduced NDVI,
especially during the hot, dusty summer months. The XGBoost model outperformed the linear
alternative (test R? of 0.75 versus 0.68), demonstrating its ability to capture non-linearities and
complex variable interactions. SHAP diagnostics further clarified that seasonal and monthly
timing explains the bulk of predictable variance, with AOD and moisture variables providing
the strongest physical controls once calendar effects are accounted for. By using ANOVA,
linear regression, XGBoost, and SHAP together, this study builds a clear toolkit for separating
linear and non-linear effects on vegetation. The results show that both air pollution and shifts
in weather- and water-related conditions play key roles in determining crop health across
Shushtar’s semi-arid croplands.

Keywords: NDVI, AOD, Satellite dataset, XGBoost, SHAP analysis.
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Predicting and optimizing reactive oxygen species metabolism in Punica granatum L.
through machine learning: Role of exogenous GABA on antioxidant enzyme activity
under drought and salinity stress

Saeedeh Zarbakhsh (Corresponding Author)!, Ali Reza Shahsavar!

! Department of Horticultural Science, College of Agriculture, Shiraz University, Shiraz, Iran.
sacedeh.zarbakhsh@yahoo.com, shahsava@shirazu.ac.ir

Abstract

Drought and salinity stress have been proposed as the main environmental factors threatening
food security, as they adversely affect crops' agricultural productivity. As a potential solution,
the application of plant growth regulators to enhance drought and salinity tolerance has gained
considerable attention. y-aminobutyric acid (GABA) is a four-carbon non-protein amino acid
that accumulates in plants as a response to stressful conditions. This study focused on a
comparative assessment of several machine learning (ML) regression models, including radial
basis function, generalized regression neural network (GRNN), random forest (RF), and
support vector regression (SVR) to develop predictive models for assessing the effect of
different concentrations of GABA (0, 10, 20, and 40 mM) on various physio-biochemical traits
during periods of drought, salinity, and combined stress conditions. The physio-biochemical
traits included antioxidant enzyme activities (superoxide dismutase, SOD; peroxidase, POD;
catalase, CAT; and ascorbate peroxidase, APX), protein content, malondialdehyde (MDA)
levels, and hydrogen peroxide (H2O>) levels. The non-dominated sorting genetic algorithm-II
(NSGA-II) was employed for optimizing the superior prediction model. The GRNN model
outperformed the other ML algorithms and was therefore selected for optimization by NSGA-
II. The GRNN-NSGA-II model revealed that treatment with GABA at concentrations of 20.90
mM and 20.54 mM, under combined drought and salinity stress conditions at 20.86 and 20.72
days post-treatment, respectively, could result in the maximum values for protein content (by
0.80 and 0.69), APX activity (by 50.63 and 51.51), SOD activity (by 0.54 and 0.53), POD
activity (by 1.53 and 1.72), CAT activity (by 4.42 and 5.66), as well as lower MDA levels (by
0.12 and 0.15) and H2O: levels (by 0.44 and 0.55), respectively, in the ‘Atabaki’ and ‘Rabab’
cultivars. This study demonstrates that the GRNN-NSGA-II model, as an advanced ML
algorithm with a strong predictive ability for outcomes in combined stressful environmental
conditions, provides valuable insights into the significant factors influencing such
multifactorial processes.

Keywords: Hydrogen peroxide, Machine learning, Malondialdehyde, Peroxidase,
Optimization tool.

R}

P

UED l-'
S

Shiraz University


mailto:shahsava@shirazu.ac.ir

>

oo 0uSiils N olo e 10 1T 5 1Y coumns ) Lano 5 st @il (553l )3 S giumo Ligd ko 0,555 oyl %
3 3 s oSS (g3 9L v~

\ -fo'o &
Je=—1s

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and Shiraz University
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

Oleduol § i dibio 30 ST @ilio Cu e (g )lwdioigh Cp> Sy oo doliy &l

T 6alad Loy ! (ghamnd o 93) (Sl s 0015 L8y
o3 31 9 sk lie 0aSLAls (il (st 05,5 sl (puiipe 5 pole (550 yzdls !
Olpl eolals oasls

Sahart743@gmail.com

U‘)"‘ ‘uLA.AJlS Olima_)‘\) u..ua) '3915: 9 GLHL: GL.A IRV cm_L: LS"‘"')"“'Q(A 09; bl Y
ghazavi@kashanu.ac.ir

ol

(2lnS s slaglm b sl glaans )0 (bl 65,5laS lackd 5 (S plgiea lehol 55 dalate
(o8l Jalse o 50 a5 alaglon sl oog azlse g s)lopese 5 ol plie CodS tals
ol oS plaizgs 1) (e sla)lizle )5 a5k po) g 48F USS elexl g (e
5 las ylid lailaie ol jo Ol glie o pae 5luaiadisn sl aalr slasliy @l Baa b i)y
Sy oo 0 4 (Big Data) boslo M Jdoi g 590 51 iomiw (I0T) Luisl i ol (Al e gian (g iils
~as sasl ¢ (Learning Machine) ool (6,50l slopi ol 5 oSS L solpiin o)l
Ngame o 5l hnj ) gl Comdg wol Bran lasgSl wls b oud (>l (ANN) esia
Ll aiS giludinge 1) (So e Siloprenal g 03,5 Julod by Djgoa | (oealSl Lailh g (65 50l88
Ss 2 &5 Sl DS8) Jbpeeal 9 j97m (S Jelod cwiedion by ol 4 aw Jold pincs o]
a3 oo s Baiod slaansl S oo Ll Sllee slo Sl @ll g Julow o jglae 5o (catiin i
Sgats oy Vo U Ol Brae ols Wil o ol mlio Copie b coias (hgn slag sl pleol a5
&t eI DSl oalicol ¢ paizram il azsls Jlisay |, laiiisd abes 5|5 o 5L cissbons
coolaidl Loyl oo b el ooy ands o)LLy 05le co mol 3 1) 28l sl >l 5l oo el slags L
2 AT LUl ool g aeliy cul Glal>se (giluesly sl Oledal 3,0 ddlie 85 slei]
Gl olpl Sidans @bl o O b Copae @l bl Glleir (ooias (92 slagaisilys

23,5



>

oo 0uSiils N olo e 10 1T 5 1Y coumns ) Lano 5 st @il (553l )3 S giumo Ligd ko 0,555 oyl %
3 3 s oSS (g3 9L v~

\ -fo'o &
Je=—1s

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and Shiraz University
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

Hleoliiwl b oyl ol olasdl g (55,9l sy j0 a8l st (gud gl (sl (Sus i
S gman (yigd b Ju

T 509l Loy e < (Jghmno 0ot 93) 0313z 18 b )5

Olpl Gl 3l olBiils (65,5LiS 0aSiidls «(65,9liS oladl yizw Lozils !
zakariafarajzdeh@gmail.com

el Gl lud o&isls (g5,0laS 0aSisls (s ),9leS sladl isu (5,558 (gl |
alirezakeshavarz100@gmail.com

oS>

arwgi Jl 50 Glo,5aS )0 ohigay Gl ul enl @ Bl Sss onuay ol damedenn Gl (et
Lol 19,55 30 (65 e Dbl ks 15555 5 oyl b ablie gl (Sl cud)b sl as T sl
ol 00 45 ) @l ot anoretins s g ol OIS o)l sl goanie slahs) 5 Lo
5590 Hlo araiied ob; by Glaosls 5 st 5 oduzn oolatnl 8,90 slo o cdél olaidl 054> o
Sy 9 gbaiBl glrools 5 Lo pite wul dod (g)lmial (i aldl sS Silo ki (n St 2 (0958
Sl Ban | alllan ol 5 23,5 S Jleo 5 e 3l slagSll B 4o gL e
lrosls ol plxl caian [ogo g pwile (6 ,50L p e SNl 5l oolainl b 3Kl slo Jow 8L
9 olpl oladl S mdaw jo 1) oud8l s sodgy Ol aS Call YeYN-Ye 2 6,90 gly oolainl 0,90
SSP3- SSP2-4.5 ¢ )Lew as Jolis 15 Lo s (slogy )l .l ol &8l)1 (65,4LiS csxiin sl iz 15
y 8,5 18 oolatul 090 Laias yugr p Siuw b Jow 3l s b a0 SSP5-8.5 4 7.0
AL 55 5 ez s Sl Lo (5 oninls e oolisiol b oS sin aalllas (sloatily ol
o] S 5 5 B0l Sz 5 MLP (sloJas b o3 D 51 jinS (st sl b ol 51
Uas (] (285 Ojg0 (i Sy ool ooliinl b a5 (g5 )5liS sloidu ) 0 90 50 .0l g2
o8l cds pl Wlgh so caiicnS 5 s e SRep 0l Dbl Ao 0 V5l 56S goawie 8)lse o
YL s jo aiie HolB ool oS 5 sl Jow a5 008 adiine (65,0liS WY gaze pga> (0 e
SV g s llan o B3 & g L atled i |y 0 Olime YU B3 L 5 Las (s nial
o e ol 51 oolisal  segimn s ine slo e 5 olinal b 31 5 sl sty & (s i

S9d o0 dpogi (S3las JSox 9 MLP (slaJow oS 5 055

oedile 680k (sadss b s (5 lual rguals (B 5lg

AR



atle

0usiGlo NP+ ¥ olo jo - VY g 1Y (e ) buxo 9 (cruud @olo (5559LiS 0 Loiuan oo o 0,58 gl %
e, |

s oGNS (5559l Yy
el

Shiraz University

The First National Congress of Artificial Intelligence in Agriculture, Natural Resources, and
Environment, 3-4 September 2025, College of Agriculture, Shiraz University

Optimized deployment of real-time weed detection models on heterogenous
edge devices
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3 Department of Computer Engineering, Faculty of Engineering, Shahid Chamran University
of Ahvaz, Ahvaz, Iran
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Abstract

Weed management constitutes a fundamental component of modern precision agriculture, as
uncontrolled weed growth can substantially reduce crop yields. Advanced deep learning-based
object detection models, particularly the YOLO family, have demonstrated high efficacy in
real-time weed identification within autonomous agricultural robotic systems. This study
provides a study of utilizing heterogeneous IoT devices for YOLO-based weed detection
models, trained using the Weeds dataset. The models are optimized under various quantization
levels and inference frameworks. Experimental results reveal that an appropriate combination
of edge device, quantization level and inference framework achieve the highest performance
and energy efficiency, while maintaining high weed detection precision. Moreover,
simultaneous execution of models on accelerated devices delivers the highest multi-model
performance, while maintaining high energy efficiency.

Keywords: Weed detection, Edge Al device, YOLO, Inference frameworks
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Future outlooks in applications and prioritisation strategies for the use of Artificial
intelligence in natural disaster management

Kamran Nasirahmadi (Corresponding author) %, Seyed Mohsen Hosseini 2, Shaghayegh
Zolghadri 3

! Department of Environment, Faculty of Civil Engineering, University of Science and
Technology of Mazandaran, Behshahr, Iran
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Abstract

Nowadays, artificial intelligence (Al) enables smarter and faster crisis management decisions.
With the help of these models, preventive measures in critical situations (such as early warning
systems (EWS), evacuation planning, and resource allocation) are facilitated, and the
fundamental challenges associated with natural disasters are easier to address. The study aimed
to use various research, case studies, and practical reports to examine the usefulness of Al in
different stages of disaster management. The present study offered a comprehensive
exploration of Al applications in natural disasters. The search for related articles (during 2000-
2024) was performed using relevant academic databases in English, e.g., Scopus, Web of
Science, and Science Direct. After meticulous screening, deduplication, and application of the
inclusion and exclusion criteria, 108 studies were included in the quantitative synthesis.
Finally, 73 articles related to the topic were selected for more detailed analysis. In addition to
exploring the motivations, recommendations, challenges, and limitations of recent
advancements, the research provides a specific Al applications taxonomy in natural disasters.
Besides, it provided an overview of recent techniques and developments in disaster
management using explainable artificial intelligence (XAl), data fusion, data mining, machine
learning (ML), deep learning (DL), fuzzy logic, and multicriteria decision-making (MCDM).
This systematic contribution lays the groundwork for future Al-based natural disaster
management works.

Keywords: Long short-term memory, Recurrent neural networks, Forecasting, Crisis
communication.
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How to use artificial inteligence for biodiversity conservation

Mansoureh Malekian (Corresponding Author) *

! Department of Natural Resources, Isfahan University of Technology, Isfahan, Iran
mmalekian@iut.ac.ir

Abstract

The rapid advancement of artificial intelligence (Al) has opened new avenues for biodiversity
conservation, making it a powerful tool in the fight against species extinction and habitat
destruction. Machine learning algorithms are increasingly being utilized for camera trap image
analysis to identify and track wildlife. Al-driven data analysis tools are assisting in the
monitoring of endangered species and the prevention of poaching. The combination of
environmental DNA technologies with Al analysis can significantly improve species detection,
particularly for invasive or cryptic species. This paper argues that Al has the potential to
revolutionize wildlife conservation and illustrates how Al technologies enhance conservation
efforts. Additionally, gaps in current knowledge will be identified, and future research
directions will be suggested.

Keywords: Biodiversity, Environmental DNA, Conservation challenges, Machine learning
algorithms, Wildlife monitoring.
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The role of artificial intelligence and machine learning in improving ecosystem services:
A review of recent researches

Mohammadamin Izadipoor (Corresponding author) !, Elham Yousefi?

1 PhD Student in Environmental Sciences, Department of Environment, Faculty of
Agriculture and Natural Resources, University of Birjand, Birjand, Iran
Mohammad-amin.izadi-poor@birjand.ac.ir
2 Assistant Professor, Department of Environment, Faculty of Agriculture and Natural
Resources, University of Birjand, Birjand, Iran
e_yusefi_31@birjand.ac.ir

Abstract

Numerous studies have been conducted on ecosystem services and artificial intelligence. This study
aims to review the role of artificial intelligence (Al) and machine learning (ML) in enhancing ecosystem
services. The study uses reputable journals, including Google Scholar, Scopus, Web of Science, and
Magiran. Results demonstrated that Al, through its ability to process remote sensing, social media, and
field data, enables more accurate modeling, identification of hidden patterns, and prediction of
spatiotemporal trends in ecosystem services. These technologies play a critical role in detecting
ecosystem services and improving sustainable natural resource management. However, challenges such
as data quality, data accessibility, model interpretability, lack of result reproducibility, the need for
interdisciplinary approaches, and ethical and social concerns remain. Overall, despite current
limitations, Al has opened novel horizons for comprehensive analysis, informed decision-making, and
sustainable management of ecosystem services.

Keywords: Ecosystem services, Machine learning, Artificial intelligence.
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Application of artificial intelligence for food security

Mahboobeh Jalali (Corresponding author) !

! Soil Science Department, Faculty of Agriculture, Lorestan University, Khorramabad, Iran
jalali.mah@lu.ac.ir

Abstract

Emerging technologies associated with Artificial Intelligence (Al) have enabled improvements
in global food security situations. To intricate novel paradigm-shifting tactics correlating
artificial intelligence and agriculture, the primary focus should rely on the predominant real-
life implementation of Al research models addressing global food security and safety
challenges. Artificial intelligence postulates noteworthy tactics improving precision agriculture
models, crop-disease management, postharvest food loss reduction, smart inventory execution
and global food quality assurance routes. It is estimated that future impact of Al on food safety
and security will ominously increase providing better nutrition utilizing minimum Agri-
Resources. Present study underlines Al influence in transforming sustainable future by
minimizing food loss by developing a predictive and focused food security forecast following
assorted socio-economic and environmental dynamics. From seed to fork a robust deep-
learning systemic Al powered innovation models enhance global opportunities reshaping food
industry and creating a resilient strategic transformation addressing food security following
climate change challenges.

Keywords: Artificial intelligence, Food loss reduction, Precision agriculture models.
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Using artificial intelligence and machine learning in forest management

Yousef Taghi Mollaei (Corresponding Author) !, Seyed Kazem Bordbar?,
Mohammadreza Negahdar Saber?

! Research Expert, Agriculture and Natural Resources Research and Education
Center province
Taghimollaei@yahoo.com
2 Assistant Professor, Natural Resources Department, Fars Agricultural and
Natural Resources Research and Education Center (AREEO), Shiraz, Iran

Abstract

Acrtificial intelligence (Al) in sustainable forest management is emerging as a powerful tool to
address critical environmental challenges. Ongoing global change poses significant challenges
for forest research and management, including deforestation and illegal logging, indigenous
rights and land grabbing, forest degradation and invasive species, as well as land-use conflicts
and human-wildlife conflicts. Addressing these major challenges requires a combination of
policies, international collaborations and transformative tools such as Al. Hence, the use of Al
tools in local communities should be promoted by providing training and resources to forest-
dependent communities, enabling them to participate in monitoring and conservation efforts.
Furthermore, governments should support the integration of Al technology into their national
forest policy and ensure that modern technologies are prioritized as part of their strategy for
the sustainable management of forest resources.

Keywords: Artificial intelligence, Machine learning, Modeling, Sustainable forest management.
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Early detection of sugarcane smut using hyperspectral imaging and

deep learning techniques

Amal Fazliarab (Corresponding Author) !, Hossein Moazzen !

! Iranian Sugarcane Research and Training Institute (ISCRTI), Ahvaz, Khuzestan, Iran
amalfazliarab89@gmail.com

Abstract

Sugarcane, a member of the grass family known for its high sucrose content, is a valuable
source for producing white sugar and by-products such as molasses and bagasse. However,
diseases affecting sugarcane crops can render them unproductive, making rapid disease
detection essential. One of the most significant diseases is sugarcane smut, caused by the
fungus Sporisorium scitamineum. This disease poses a serious threat to sugarcane-growing
regions in Iran and worldwide, with potential yield reductions ranging from 30% to 100%.
Early detection and prompt response to sugarcane disease outbreaks are critical for achieving
sustainable agricultural practices, enabling farmers and agricultural professionals to take timely
measures to prevent disease spread and minimize yield losses. However, this task is challenging
because many sugarcane diseases are difficult to detect in their early stages due to the absence
of visible symptoms. Traditional disease detection methods are labor-intensive and time-
consuming. With the advent of artificial intelligence (Al), advanced tools are now available to
diagnose diseases more accurately and efficiently. This article provides a comprehensive
analysis of several key publications on the application of Al, emphasizing new and advanced
methods for the early detection of sugarcane smut disease. The study also examines the
challenges, issues, and prospects associated with these methods. The findings highlight the
importance of Al-based systems, particularly those utilizing image processing and deep
learning, which have shown promising results in agriculture. By applying Al algorithms,
farmers and agricultural specialists can identify diseases with high accuracy, reduce losses, and
optimize the use of agricultural chemicals.

Keywords: Artificial Intelligence (Al), Disease outbreak, Hyperspectral images (HSIs), Whip
smut.
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Application of artificial intelligence in providing food security: A review

Maryam Pourbagher !, Roghayeh Pourbagher (Corresponding Author) ?

! Department of Engineering, Faculty of Computer Engineering, Golestan Institute of Higher
Education, Gorgan, Iran
Mar.pourbagher@gmail.com
2 Department of Agricultural Engineering Research, Golestan Agricultural and Natural
Resources Research and Education Center, AREEO, Gorgan, Iran
Roghayeh.pourbagher@gmail.com

Abstract

Today, with the help of artificial intelligence (Al), it is possible to create a revolution in
achieving food security and sustainable food production. This review provides a summary of
the application of Al in four areas: sustainable agriculture, improving food safety, evolving
culinary arts, and improving supply chains. The capacity of Al to analyze vast datasets can
optimize supply chains by predicting demand, streamlining logistics, and minimizing waste. In
sustainable agriculture, Al algorithms can enhance resource management through precision
farming techniques, optimizing irrigation, fertilization, and pest control, thereby increasing
yields while reducing environmental impact. Furthermore, Al contributes to improved food
safety by detecting contaminants and predicting potential outbreaks, ensuring safer products
for consumers. Even the culinary arts are evolving with Al, as it assists in recipe development,
personalized nutrition, and innovative food pairings. By leveraging these advancements, Al
offers promising pathways toward a more secure and sustainable food future.

Keywords: Artificial intelligence, Food safety, Food security, Waste reduction.
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Applications of deep learning in high-throughput seed phenotyping for quality
assessment: A comprehensive review

Afshin Zaman (Corresponding Author) !, Yahya Emam 2

! Ph. D student, Department of Plant Production and Genetics, School of Agriculture, Shiraz
University, Shiraz, Iran
afshin.zamani@shirazu.ac.ir
2 Professor, Department of Plant Production and Genetics, School of Agriculture, Shiraz
University, Shiraz, Iran
yaemam@shirazu.ac.ir

Abstract

Seed quality plays a critical role in achieving successful agricultural production. High-
throughput phenotyping (HTP) techniques facilitate the rapid and non-destructive assessment
of seed traits. The integration of HTP techniques with deep learning (DL) methods enables
rapid and accurate evaluation of seed quality. The advent of DL technologies has created new
opportunities for processing large and complex datasets more efficiently, leading to enhanced
precision in seed quality assessment. This article provides a review of the principles underlying
various HTP methods used for non-destructive seed analysis. It also summarizes recent
advancements in DL-based approaches for seed quality inspection. The findings highlight that
integrating DL with HTP offers a robust framework for extracting detailed phenotypic
information, which can be effectively applied in agriculture for crop genetic improvement,
quality parameter evaluation, and the identification of high-performing seeds.

Keywords: Deep learning, HTP technique, Seed phenotyping, Seed quality.
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Artificial intelligence: Transforming data-driven plant breeding for enhanced efficiency
and precision

Mohsen Brajehfard (Corresponding Author) %2, Maryam Salami ?

! Department of Biotechnology and Plant breeding, Sugarcane and By-products Development
Research Training Institute of Khuzestan, Khuzestan, Iran
mohsenbrajeh@yahoo.com
2 Department of Plant Production and Genetics, School of Agriculture, Shiraz University,
Shiraz, 7144165186, Iran

Abstract

Climate change, population growth, and limited agricultural resources make the adoption of
advanced technologies in plant breeding a necessity. Artificial Intelligence (Al) has recently
emerged as a transformative tool, demonstrating significant potential across multiple domains,
particularly in plant breeding. As a novel technology, Al has played a pivotal role in enhancing
plant breeding programs. Some applications of Al in plant breeding programs include:
germplasm management, genomic selection, phenotype evaluation, and Al-assisted omics such
as genomics, transcriptomics, metabolomics, and phenomics. The combination of Al and
classical plant breeding approaches generates highly reliable data. Despite these advantages,
the integration of Al in plant breeding faces several challenges, including model
interpretability, the scarcity of structured datasets, and the underdevelopment of robust
algorithms. Nevertheless, the integration of Al has led to enhanced accuracy and efficiency in
breeding programs. Research findings indicate that Al is not merely a complementary tool to
traditional breeding methods, but also serves as the foundation for a new generation of data-
driven strategies in crop improvement.

Keywords: Artificial intelligence, Plant breeding, Machine learning, Genomic selection.
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Monitoring and managing drought stress in wheat using artificial intelligence:
A review of recent advances

Somayeh Shabani !, Yahya Emam (Corresponding Author) 2

1 Ph. D student, Department of Plant Production and Genetics, School of Agriculture, Shiraz
University, Shiraz, Iran
somayee@hafez.shiraz.ac.ir
2 Professor, Department of Plant Production and Genetics, School of Agriculture, Shiraz
University, Shiraz, Iran
yaemam@shirazu.ac.ir

Abstract

Wheat (Triticum aestivum), as of the most important crop in global food security, is severely
affected by drought stress a problem exacerbated by climate change and decreasing water
resources. Traditional methods for drought assessment, due to limitations such as operational
scale, low accuracy, and insufficient speed, fail to meet the demands of modern agriculture. In
contrast, advanced technologies such as artificial intelligence, remote sensing, and the Internet
of Things have enabled precise, real-time, and comprehensive analysis of environmental
conditions in agricultural fields. Models including deep neural networks, such as Convolutional
Neural Networks (CNN) and Long Short-Term Memory (LSTM), alongside machine learning
algorithms utilizing spectral, thermal, and RGB image data, have revolutionized the detection
and prediction of drought stress. Tools such as drones, loT-connected sensors, and satellite
imagery collect extensive and diverse datasets, providing timely and effective decision-making
opportunities for farmers. Furthermore, explainable artificial intelligence models, by clarifying
the decision-making processes of algorithms, have enhanced trust in these systems. Although
challenges such as data heterogeneity and climatic variability persist, innovative approaches
like transfer learning and data fusion from multiple sources offer suitable solutions for
achieving sustainable agricultural development. This review summarizes the applications of
artificial intelligence in managing wheat crop under drought stress and outlines a novel
perspective for more precise and efficient agriculture.

Keywords: Drought stress, Artificial intelligence (Al), Remote sensing, Internet of things
(10T), Smart irrigation.
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Integrating remote sensing and smart agriculture for land use and
land cover classification
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3, Sayyed Mahmoud Enjavinezhad 4, Seyed Javad Naghibi °, Ashraf Malekian ©
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Abstract

As the global population continues to rise and agricultural production must increase to meet
this demand, the need for improved management of agricultural resources is substantial. The
first step in resolving this issue is to collect accurate data regarding the status, quality, quantity,
and use of land resources. To address this need, remote sensing (RS) and smart agriculture have
emerged as a combination of increasingly important tools to improve the quality and access of
agricultural and natural resources data. Through the application of modern technology in farm
and land management, smart agriculture combined with novel agricultural practices helps
create safe and healthy food. The overall integration of smart agriculture with RS—Iargely due
to the considerable spatial cover of satellites monitoring the land—reduces extensive and
expensive field surveys and supports accurate land use and land cover classification (LCC).

Keywords: Land cover classification (LCC), Remote sensing (RS), Smart agriculture.
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Integration of indigenous knowledge and bioethics in smart agricultural governance:
An interdisciplinary approach to foresight policy-making

Hojatollah Latifmanesh (Corresponding Author) !, Zahra Kazemi 2, Hamid Alahdadi 3

! Department of Agronomy, Faculty of Agriculture, Yasouj University, Yasouj, Iran
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2 Department of Agronomy, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran
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3Department of Agronomy, Faculty of Agriculture, Yasouj University, Yasouj, Iran
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Abstract

With the advancement of digital technologies, smart agricultural governance has emerged as
one of the most critical approaches to addressing contemporary challenges in food security and
environmental sustainability. However, the introduction of data-driven technologies without
considering local, cultural, ethical, and ontological dimensions can perpetuate knowledge
inequalities and increase the vulnerability of local communities. Using a descriptive-analytical
approach and a systematic review of scientific sources, this study examines the necessity of
integrating indigenous knowledge, bioethical principles, and participatory frameworks into the
processes of smart agricultural governance. Findings indicate that social acceptance, the
effectiveness of emerging technologies, and long-term sustainability can only be achieved by
recognizing epistemic diversity, promoting knowledge justice, and ensuring the autonomy of
local communities. Finally, the paper offers recommendations for developing context-sensitive
data systems, safeguarding farmers’ data ownership, and designing policies based on
interdisciplinary dialogue.

Keywords: Agricultural digitalization, Knowledge justice, Local community autonomy.
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Applications of artificial intelligence (Al) in food packaging

Zahra Mansouri Kermanshabhi 1, Mahsa Jokar!, Mohammad-Taghi Golmakani
(Corresponding Author) !, Hadi Hashemit

! Department of Food Science and Technology, School of Agriculture, Shiraz University,
Shiraz, Iran
golmakani@shirazu.ac.ir

Abstract

The combination of Artificial Intelligence (Al) in smart food packaging plays a critical role in
enhancing food quality and freshness by enabling efficient real-time monitoring systems. This
advancement helps extend shelf life and reduce financial losses caused by spoilage, which are
fundamental for consumer consent and well-being. Although the current research on intelligent
packaging for food freshness is still in its early stages and faces challenges such as sensor
limitations and low sensitivity, a dual-pronged strategy has emerged combining advancements
in sensor technology with cutting-edge Al. This cooperative methodology holds the capacity
to transform food packaging by enhancing its cognitive abilities, operational effectiveness, and
influence on food safety. With continued breakthroughs, the integration of Al and smart
packaging portends a future with elevated benchmarks in quality, security, and ecological
responsibility. Fundamentally, Al is redefining how food items are packaged, supervised, and
disseminated, bestowing considerable advantages upon the sector, such as reinforced food
safety, diminished waste, and a superior consumer journey.

Keywords: Artificial intelligence, Deep learning, Food packaging, Machine learning.
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Integrating artificial intelligence with classical entomology: Enhancing insect
biodiversity monitoring for sustainable agriculture in Iran

Samaneh Salimi (Corresponding Author) ¢, Bita Jafari 2

! Plant Protection/Agricultural Faculty, Urmia University, Urmia, Iran
smanhslymy085@gmail.com
2 Medical Sciences/Urmia University, Urmia, Iran
jfrybyta6@gmail.com

Abstract

Insect biodiversity is a cornerstone of ecosystem resilience and agricultural sustainability,
contributing to pollination, pest regulation, and nutrient cycling. Traditional entomological
methods, while foundational, face limitations in scalability, speed, and accessibility. The
integration of Artificial Intelligence (Al)—particularly machine learning and computer
vision—offers transformative capabilities for automated insect identification and real-time
monitoring. This paper presents a comprehensive review of Al applications in entomology,
emphasizing their relevance to Iran’s diverse agroecological zones. We explore global
advancements, assess regional challenges such as data scarcity and infrastructure gaps, and
propose strategic frameworks for interdisciplinary collaboration. By leveraging Al alongside
classical taxonomy, Iran can enhance pest management, conserve biodiversity, and advance
precision agriculture. Notably, the development of an Al-based software system for insect
systematics and automatic generation of identification keys, currently in the process of patent
registration by the lead author, represents a pioneering innovation in this field. Future directions
include developing annotated datasets, deploying smart traps and drones, and fostering Al
literacy among entomologists and farmers.

Keywords: Artificial intelligence, Entomology, Image -classification, Pest monitoring,
Predictive modeling.
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Applications of artificial intelligence in weed control: Brief overview on
progresses and perspectives

Mohammad Esmailpour (Corresponding Author) !, Mehdi Joudi ?

! Department of Plant Production and Genetic, College of Agriculture, Jahrom University, PO
BOX 74135-111, Jahrom, Iran
esmailpour@jahromu.ac.ir
2 Department of Plant Science and Medicinal herbs, Meshgin—Shahr College of Agriculture,
University of Mohaghegh Ardabili, Ardabil, Iran
joudi@uma.ac.ir

Abstract

Weed management remains a critical challenge in agriculture, directly affecting crop
productivity and environmental sustainability. Traditional methods (i.e. mechanical, chemical,
and cultural) are often labor-intensive, environmentally taxing, and limited by inefficiencies.
Recent advancements in artificial intelligence (Al) offer promising solutions to address these
issues through enhanced detection, mapping, and control strategies. This review summarizes
current progress in applying Al techniques—including machine learning, deep learning,
computer vision, and robotics—to weed control. It highlights key research developments, such
as the deployment of convolutional neural networks for weed identification, Unmanned Aerial
Vehicles (UAVs)-based spatial weed mapping, and autonomous robotic systems for targeted
weed removal. While Al technologies offer promising advancements in weed control, several
challenges remain, including data scarcity and quality, algorithm generalizability, infrastructure
limitations, economic feasibility, and regulatory requirements. However, future directions
emphasize integrating Al with Internet of Things (IoT) technologies, developing explainable
models, and fostering multidisciplinary collaborations. Addressing these issues will be crucial
for the widespread adoption of Al in weed management. Additionally, balancing technological
integration with environmental sustainability and operational efficiency will be essential for
the future success of Al-driven weed management systems.

Keywords: Autonomous robots, Herbicide, Machine learning, Sustainable agriculture.
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Artificial intelligence applications for tailored crop-specific lighting in
indoor agriculture

Mohammad Esmailpour (Corresponding Author) ', Mehdi Joudi 2, Hamid Mohammadi 3
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joudi@uma.ac.ir
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Abstract

Indoor farming presents a promising avenue toward sustainable and localized food production
by offering controlled environmental conditions. Among the critical factors influencing crop
yield, artificial lighting stands out due to its significant energy demands and direct impact on
plant physiology. Traditional lighting regimes, often static and generalized, fail to adapt to the
dynamic needs of plants across various developmental stages. Unlike traditional lamps, modern
LEDs can emit tailored blends of wavelengths—Dblue, red, far-red, green, and even UV. This
flexibility is the foundation for personalized approaches, making every light photon count.
Recent advancements in artificial intelligence (Al) techniqgues—such as machine learning,
deep learning, reinforcement learning, and evolutionary algorithms—offer transformative
solutions for optimizing lighting in real time. These Al-driven approaches leverage sensor data
and predictive modeling to dynamically adjust spectral composition, light intensity, and
photoperiods, aligning artificial lighting with the physiological requirements of plants at each
developmental phase. These personalized light managements improve biomass vyield,
accelerate growth rates, and reduce energy consumption and also offers a powerful way to push
yield, flavor, and nutrient density in indoor crops. However, despite promising results,
challenges persist in data acquisition, model scalability, and real-world implementation.
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Abstract

Artificial intelligence (Al) has emerged as a pivotal technology transforming hydroponic
nutrient management systems, offering unprecedented opportunities to enhance precision,
efficiency, and sustainability in modern agriculture. The integration of sophisticated Al
techniques—including fuzzy logic, machine learning, deep learning, and reinforcement
learning—within hydroponic systems can automate and optimize nutrient delivery. These
technologies enable the dynamic adjustment of nutrient ratios, tailored to crop developmental
stages and environmental conditions, thus minimizing resource wastage and improving crop
yields. The benefits of Al-based systems extend across varying scales—from large commercial
operations to small urban farms—supporting resource conservation and reducing labor costs.
Nevertheless, several challenges impede widespread adoption, notably issues related to data
quality, sensor reliability, model interpretability, and user acceptance. Addressing these
constraints requires ongoing research focused on developing robust sensors, explainable Al
algorithms, and user-friendly interfaces. Future advancements, including multi-modal data
fusion, Internet of Things (10T) integration, edge computing, and standardized benchmarking
datasets, promise to propel Al-enabled hydroponic farming toward greater scalability and
global impact. Ultimately, fostering interdisciplinary collaborations among agronomists,
engineers, data scientists, and policymakers is essential to accelerate innovation, ensure system
robustness, and promote sustainable agriculture.

Keywords: Internet of things, Machine learning, Precision agriculture, Sustainable farming.
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Abstract

The verification of authenticity and quality of saffron, the most precious spice globally, has
become a challenging task, especially for small-scale producers that necessitate dependable on-
site monitoring to avert fraud. A significant obstacle to the advancement of contemporary,
data-driven solutions is that decades of essential UV-Vis spectral data for saffron's primary
metabolites are confined as static numbers in published literature, rendering them inaccessible
for Al modeling. To address this issue, we present an Al-assisted software tool specifically
designed for the extraction, digitization, and enhancement of these old spectra. The software
combines an intuitive graphical interface with a sophisticated image processing pipeline,
incorporating automated curve skeletonization and accurate k-d tree point tracing to guarantee
precise data acquisition from low-quality photos. A thorough data refinement process enables
users to implement advanced smoothing, diverse interpolation techniques, baseline correction,
and interactive point editing to recover pristine, high-fidelity spectral curves. We effectively
employed this method to digitize and enhance several saffron metabolite spectra from various
publications, resulting in a curated, machine-readable database. This fundamental dataset is
crucial for training sophisticated Al models aimed at quality control and anti-adulteration,
establishing the technological basis for automated fraud detection and real-time quality
assurance in the saffron supply chain.

Keywords: Data digitization, Quality control, Saffron authentication, Image processing.
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Application of artificial intelligence in agriculture, natural resources, and environment

Ehsan Elahimoghaddam (Corresponding Author) !, Zeynab Mohkamit, Marzieh
Sharifi-Rad?

! Department of Agriculture and Plant Breeding, Agriculture Institute, Research Institute of
Zabol, Zabol, Iran
eemoghaddam62@gmail.com, zaynabmohkami@uoz.ac.ir, marzieh.sharifirad@gmail.com

Abstract

The agricultural sector faces challenges due to the rapid growth of the population, climate
change and natural resources. Artificial intelligence (Al) emerged as a transformative force
capable of considering these important issues by advanced data -based technologies. This
review examines various applications of Al in agriculture, natural resource management and
environmental stability. Major Al technologies such as machine learning, computer vision,
Internet of Things (1oT), and robotics are examined for their roles in accurate agriculture, crop
monitoring, resource adaptation and climate change modeling.Al enables efficient water and
soil management, biodiversity conservation, pollution control, waste management and growth
of renewable energy systems. Despite its promising capacity, adoption of Al in agriculture has
led to many obstacles, including high cost, limited data infrastructure, skill deficiency and
moral concerns related to data privacy and automation. This paper highlights recent progress,
current challenges, and future research directions to facilitate the integration of Al for durable
and efficient agricultural practices worldwide.

Keywords: Artificial intelligence (Al), Environmental sustainability, Machine learning,
Precision agriculture, Resource management.
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Ethical governance of artificial intelligence in agricultural higher education:
Challenges, mitigation strategies, and a path forward

Seyed Mohammad Javad Sobhani (Corresponding Author) !, Morteza Taki 2

! Department of Agricultural Extension and Education, Agricultural Sciences and Natural
Resources University of Khuzestan, Mollasani, Iran
mj.sobhani@asnrukh.ac.ir
2 Department of Agricultural Machinery and Mechanization, Agricultural Sciences and
Natural Resources University of Khuzestan, Mollasani, Iran

Abstract

The integration of artificial intelligence (Al) into agricultural higher education offers
transformative potential for modernizing curricula, enhancing research, and preparing students
for Al-driven agri-tech industries. However, this rapid adoption introduces significant ethical
challenges that remain inadequately addressed in policy and practice. This article examines the
ethical implications of Al use in agricultural education, focusing on academic integrity,
algorithmic bias, data privacy, equitable access, and the risk of undermining critical thinking
skills. Drawing on recent empirical studies and ethical decision-making frameworks, the paper
identifies a critical gap in institutional policies, particularly the absence of discipline-specific
guidelines compared to fields like medicine or law. A synthesis of current research reveals that
while Al tools enhance learning efficiency, their misuse threatens authenticity and fairness,
especially in resource-constrained and rural institutions. To address these concerns, the study
proposes a multi-stakeholder mitigation strategy encompassing the development of Al ethics
frameworks, pedagogical redesign emphasizing experiential learning, equitable access
initiatives, and faculty training. The findings underscore the need for proactive governance that
balances innovation with ethical responsibility. By embedding ethical literacy into curricula
and fostering inclusive Al practices, agricultural universities can ensure that technological
advancement aligns with core values of equity, sustainability, and food security. The paper
concludes with recommendations for future research and policy development in this emerging
domain.

Keywords: Artificial intelligence, Agricultural education, Ethical governance, Academic
integrity, Technology adoption.
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