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wardesTTuYIA 1AN1IIEUInvelsALaELIaIRRT WY dena
eusuamandniiazanas denavlidurunisadniuiy
safsfuualduvesiiufivinisinunsiianas lusasiiaay
Foanisuandanensineasiisty nansenuveguugiivias
11NABNITLAIYLAUTALAZHAIUINITYD ST

nsifvdudatugungifgainluszesisudunes
58893 UG (Reproductive stage) fiNanseNUoE19UINGD
nsuAniiy wagszornsaiyivlafanzdenaingumgii
g4 feddnmmenigs vilffsuazianisuianie (Hatfield
& Prueger, 2015) ag19lsdnrudTuruuianssuuay
waluladSurusniiléfunsdauaiuainniny uagienvu
dieldlunsuflatlgmiinaniafunandauazandunu ns
wanfivluszuulsadoudedauaunsalunismvaugungd
waranuTuduInsfmraudentsiasaivinuaznisling
wanvesiy iunisudnfivdnuuimienils (Namhormchan &
Muangchan, 2020) Tun1saiuaugungiiivdesnisdmsy

"Corresponding author
E-mail address: sompornrdi@npu.ac.th (S. Kongna)

nssaivlalulsaseu n1sugnitvlulsaseu wiald 2 wuy
Ao 1) lsasounvula ulsuSeundiazndsnnduntne
Hostuunas ernAsemldazain dszuulidfivuuusiag
war 2) Tsadounuula (HulseSeuiinds vdsnundnidunuy
TUssuasndolussla wuudeou viewuuuds dszuudu q 1
szuunuh Preangunpiuaniiuaruduniely ssuunsli
Uil vaeqnTusineimis szuuliy e spuuii ufne
Asuaulaeenled wagsyuuvauduwuuszive [Wudu
(Namhormchan, 2019) Tngn1sviaauLdusvusziveidu
3%'ﬂ'1iamqmmﬁLLazmm%ué’uWwﬁ‘ﬁd']&JLLaniwé'J’mwéTaa’m
mﬂ‘ﬁ'?jm (Tejero-Gonzalez & Franco-Salas, 2021) Jandu
T fildlunisudaudurinainadu (Cooling pad) Ao wiu
waglaafindmunannszaiudsnisadndesiinsdaduliiie
andaunusanandauninduluannaddgliinalan
$ou uonani Sefidunulunisndngalaousuiinudu
dusuldeululsaiousuin 0319 4 Wes 817 5 WS feagly
UHUYIAINLEY 6 LHU (VUIANTI9 30 WURLLAS X 8717 60
\wuRluns) mndnnsingednunfifanunsaldeuld 3-5 Y s1a0
ROUKY 650-2,500 UM (Alibaba, 2022) FeuriurAnubuds
Lﬁué’aﬁ’ﬂﬁ'iﬂums%’uﬁw AsnsEasavestn msluaves
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9IM1ALAZIN a‘qwaiﬂsJmqsiaqmmﬁuaxmm%ué’mﬁwﬂu
Tsadeulimunzausenisdyivlavesin Sasufidnuiiey
vianduiidguandalunisangumngiunldunuiagnszay
i oudlodgnasanaandunnlduselead (Reuse) Tag
nsfnwgadlussfanmdofionmaninnunsiunlduslewd
U7 97 g lifiAnanaglaneu uasuafiving
01 IngluvssmalnefiayTanudeimenisinens wio
Fau7a (Biomass) Uszuialay 60 a1udu (Department of
Alternative Energy Development and Energy Efficiency
Ministry of Energy, 2021) n1sgniindusnlduszleviagng
AuAleliAnnsWau gy

Mndeyatisinuun nuirfanildlunisndauduinim
Bulumsugniivuazdeadnilulsadouiinmguardilg
14 Yan dansgd A diunugs Torgnisldaud du nis
U1595nw187n wazinuesnsliaiunsandnldiedls luvned
nsfnuuAeafunsihagudediananisinuesalsluns
viryaniildsunisangamgilulsasoudedlinindn dady
FandisluTunaminuazfunue fuiagnguiigs arunsondn
Ifosiadu unauidunissunuauidedldfanndeld
nansinwasinldndnuiuangayilulsudeu §aezdu
Uselewddainunsvieyanad aulalunisandununisvin
inwasluanmlsaiou wazannsnandadodanndeuiidena
sonisasaivlauaznananveiis Insunauddiaueds
Aaurnisldun uvianuduluszuuranudusuussimve
nannsaAgoILHuAMIE Ul A sHEALH U ALY

FanmanisinuasuazauantRuiuihnudy Jedefiinalu
n1sugniivlulsaseulaenisldssuuriainudunuuszine
WiguiigudsgansamvedldTan uazuuimianisiianusiy
arudululduselov
Fiwunaslausnmauduluszuuyinrundusuyszive
syvurauuuuvszmegnldadwan Tuddud
Tunauazefdeidenaeiulneuluzuiuu veadosay
vundsarfvantaniuilddulunwunlulssimaniaig
wagUdesemimiuiingenans ydniwaielmilfinaios
e uLuussved ldndsnuanldfusg1aunsvane
13 eshanufunuussivedalmsiuauladnwviduide
yeadnsUnsvesanizeluing Sruauannlumnissui 20 waxd
Fwnsmstdanukasnisine (Table 1)

913 Taunislduaznisfinerukurianudunuan
n1sUsrgndldssuuriaiudu $inguszasdndnlunisan
gamgilulssSou iessuuesdadulngsjudiulusunisld
Fansssuvnaifegluriesdunnaiiaduusiuianudud f
Usgdnsnmlunisangamgiifiannnududivenihdd fa
Ay udeihldugunisndniiaalnedsiuszansawia
wnzaufunslfouvesnguilinudiolflinananiigeduly
Wuiinsvhunsasuiniy Sainisldeuegsunsnanslu
TseSaunuaskaniiy nsvimhsudadad Tsenugeainnssy
LLasﬁuﬁﬂaNLL%’ﬂuLﬁm (Tejero-Gonzalez & Franco-Salas,
2021)

Table 1 Evolution of use and study of temperature reducing plates in evaporative cooling systems

Year Evolution uses and education. Reference
Abroad
1906 Used padding making from wool to absorbed water for household uses. Zellweger (1906)
1993 Design basic a passive cooling tower. Givoni (1993)
2010 Created cooling pad from pine apple leave with different of PAE and CMC ratio. Khampan et al. (2010)
2013 Fruits and vegetables are preserved using evaporative cooling systems to reduce temperature and Liberty et al. (2013)

increase humidity for reduced deterioration and extend the shelf life of fruits and vegetables.

2018 Testing cooling pad made from activated charcoal and loofahs. Aziz et al. (2018)
Thailand
2007 Study mulberry paper physical properties for the evaporative cooling system. Maneewan (2007)
2008 Design and development cooling pad made from coconut husk use in the greenhouse. Kanla (2009)
2011 Study efficiency of cooling pad made from coconut husk for chicken house. It reduced the Premjai & Poolkrajang (2011)

temperature outlet to 5 degrees Celsius.

VanNI5a A YeURUYIIAIIUEY
Tuszuuyheuduluuseive wanvesnsldauwsuyn
< . & v I @ 4
AL (Cooling pad) Ao n1sudasrudauduaiuLiunes
lunelsasou Feo1n1Anteuaniiuiwaziay (Outdoor air)
gnieagan (Fan) WivelioniAluanugnguvesunurinaIy
Wuieninlaemsaildainauuu (Water spray) Tinsgane

wazszupadlfdafuihriedufunubu (Water tank) uaz
fnsidayudsundualdlnalaglddy (Pump) oo
Sounazuian i anuduiidenfasdouaineiniadeu
Wuernedu (Outlet cool and humid) Liesannisseineds
danalieanselsesoutduaa (Babaremu et al., 2018)
(Figure 1)
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Figure 1 Evaporative cooling process.
Source: Kapilan et al. (2023)

Tunszurumsiaubusuusene gumgivesenie
vutrazanaslaglifinisiudsunuas gumgiinsziunzden
(Wet bulb temperature) 1unsguiuns “evdnnnuiouass
ommdlasnsiiinuiunaledudluluwiuiamduly
Uity nszuaunsilifendinssuiunsduende
WUfin (Adiabatic process) aaungiinszilrzilenveseiniemiy
Aasiidssavilfgumgdienniranasen T1 10u T2 Weeinie
i uwwhanuduezinmuuaninavesgumgiifdu
Sou (T1) wazdmudu (T2) awddu viligaumgiiamnsaanas
161 (Kapilan et al, 2023) agwiulsiusuihanudududinats
ddlunislumsgaduuasnsssmeveni ueududuing
Tuornadsezsiligumgfianas Faldddnideduuanndnm
Fan@duszadns amlunistuind aud uinaand ud &
Usyansnnga
I rsmaEnusuiAIINEY

Rupani et al. (2017) lavin1sAnen52Us1035n150ER
wwiaudulaglduyanszurunisudauduiaudu
ooniu 2 3 suBnistuguisiuinenudu Usznaude

1) msfswene Wumsiidhwiag unatadin viedau
nszan) Aaduusudminiudazuiudusouiiusouds
Aruntuazaunadagliuaun1isuniibag A 1ung iy
aduiuuduhusutaganiuiFendeusulinniBafaudude
uuneldussnafagldyanii3endn Expansion block 1ienm
widrvdendinarasgniundedladlvldanumuiveusiu
vranufunuiifesnis anduiundulidasenluuuids
dwitlifinnfazgnisdneeniuniveaead eaglaPuusiu
Wanudusuanuvtifigeans (Figure 2)

2) mstugUasugniin 1uiBnisisiutagituguls
Tasnisnn wu faulanzuiugnnasddnvaziduasunia
Snwnrveawadiioanuuuly dngnnillvasenuiaingnnan
FaLdunsiununueivesuuynmduiidesnis udanild
Annnovidordonlunsazusiu

direction

Figure 2 Honeycomb terminology.

Source: Rupani et al. (2017)

ntuRugninudauiuliliniugmiuaiy
niveuiwhanududenis Wenvsesesidounisain
v o @ ' [T % o ¢ =1
wdrvrldiluuduuuwiwianuuiiszgnalasiduusus i
1 50U TudagUuinisudniieaesag 5.00 YBINITHAAKKLIN
2 dogvaad v 1a - aa &
Anudundsldisleganvnilideounieninisnstiuglaouy
gnyndvuseunisinunuinnitiazeiniveluniminig
nIeNIWeNsEnIwY aulufnstunuantiu 9 undouiu
wannifaiidedintunistidminnavivlutuneunisinni
' oA v ' .
seyinaununagldussnagalald (Figure 3)

Corrugated Block

gLl el -

L
S

Corrugated Sheet

Roll  Corrugating Rolls

Figure 3 Corrugation method of core manufacturing.

Source: Rupani et al. (2017)

TagnNmITINYATUaANINTAUNUIAIINEY
TutagUuunuiauduneneiandu 2 ngu Rupani
etal. (2017) laun ngulavs wazngualane lnglungulany
Usznoauludietanusyian eqdifon inanaunuiad se
Tnunden Anuiiutulaeiilufoegiidoudsusinsnsialy
ufansaiiay 9aunuiauidud doanisazd oed
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UsgAvBammmunuiougs (216 ssmiwaidea) Tuvus sy
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nanansedloudai fvurnurstanuunealeass (Plain
weave) #39a18L384 45 8361 (Biaxial) @150 MINUYIIAIIY
Buiidesnisaruuisasiisunwadian Tnswduannudu
Twesnaraivhandlowiiaedesasnuusadouldini
wiagnuusnaldesniviadivhaindlewtianense luwae
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IWaunsearumngiudeufsaramnsathunldlduenanid
fafi¥anduildviusiuianudundsisiuiudes Wy neuns
A ewvavea lua1s wie tanand nlufstanlmiogns
A1suaulnlues (Rupani et al., 2017)
Tuvasiffudsiinisdnwnislifanmsninnunsid
oglurtesdunldlunsndnsdionisanuiuvianudulag
Wnazdeuldnszane i esannudndnenaznilaialulu
N99Ma19 31NN1SANEIUBY Franco-Salas et al. (2019) wuin
AsvuTesusuriAnuiunszauiinaddudeunsyanidu
van 3 ¥ wWisuigudunisvinuvesudulvdluuidiesiu
WUIINTI393NBIBINANILNTUIB AN TEIIzAnaL BN
manzireunde Janisazauvenndeiilvinisiuaiouves
arnAend uluniuses vlvussduanas Sevay 170.04
aeelsfiny Usedn3nimanududinetoiniAreunuses
Wity Sevaz 6.60 Wewnnanlunsduiaszuinsenmaty
haniy widdienldaeigduiytiuhliindedtadui
wnenssegeeilufildlulsudeunianisinens
mahfagudeldnianisinensidunldndaunurii
anuduiielvfiduyuiiuasiuszansamdsuminfuiily
vinanainiududnmadennilslvifuinunsns Tae Dhakulkar
et al. (2017) léTins1zsiuszan3anaead osviaiudy
wuuszinelasasdasldunuiauifuvesian 4 vin
Aunnsineiy Uszneudie ukunszawwaglaa téuleliue
any waztdulouznin 91NNaNITIATIERNUIN LHUNTZANY
waglaa wazwiuleliveamuliauulddusifinauduld
gaun uazunulougnindarudulosiign lususifoaty
Khampan et al. (2010) lav1n15U$udganuud susauuy
Wenvesnseawludulssaduduunuyianudunuussive
\WuLieatu Dhamneya et al. (2017) ldAnwiunuvitAauiu
Luusng q AvhenTasmdeldnienisinuns anildlunis
Ainsrzsiidieg 5 Ussiam laur 1) @uledundae 2) duledes
3) dulongndnn 4) Wdulona uag 5) naeA1wiale nafnu
wud dulouzninfivssdnsamnisienuduiesay 73.44
ulendae Tusz@niamnmshanuduosas 67.73 dulen
afdusgdnsnamnisyanudusesay 67.00 tdulodoed
Uszdnsamnisianududesas 65.65 uavurudad o

o A

UsgAnSnmnisvinanuiiusevay 40.29 JUssanSandusad

A58 1.30 WwasAeIud uduvanududuleses
TidszanBamenudusgadefisutuusiuhenaudunuuis
9 uenani Kouchakzadeh & Brati (2013) l&fin1sdnwn
Ussidiuanuivnzasvessudauaite i duTanusiuviiaay
Wuwvuszimeniadendldlulsudeu lnefinsindenis
VAFOULUURLAY Tseonuuun e Usefiuuszansninaes
Wi ue U wazUssidulseans annisvanudunazaiiu
wAnA19ve AL T uduing nan1sd nwiuansldiiud
UsgAvBamnissruisanufoulasiadsfiignluanumuiuiy
vaaruiusiud 209.58 Alandu ausnaeguuniiosas
70.00 #2oAuL5aau 1.38 wasaedund waznislnavessi
0.19 AlansumIunfinen1519UNT VoMK D
aziiuldTUsEAns nmve sk uv A B uTivinuan
nTaanensinuasiuseansnnlndiAgamTeuindtunuyi
Audufivhanannszae uammﬁﬁaﬁﬁuvsumwamﬁwﬂ:h
esnnidutanfivldainyuvu aenadesiuauide Salins
et al. (2021) wuanauiiuszansnmlndiAgsnuuruyiAm
Wuluviesmain miﬂﬁqq%’ﬂmm"’md’] Ald31esndn a1ud
Al 3189tessuy 6,713.37 v luvae i unuvinaddy
nsyauilanldane 913.38 unseuden 1 M519UAT wazdl
UsgBnBnmnisszunsenaniatu lnediuanunsoangumgd
liSovay 77.45 wazurwimuduluriowmainangamngila
Yosay 57.40 FaiidmunelunisldinaluladAddunueli
nuasansadnfalddadudutagnisildfuanuaula
LffENa]mﬁqmauﬁmumicﬂmsﬁum'm%‘”uuasiwwmﬂm
1T 099033 uge (Hemwong, 2013) (Table 2) ety
nsfnwRmuwuy e duliiusEaniaings wazauise
TdFaamianisinunsvesiosduninanazelifinisldauls
walulsadou mevhwhiuuadat Tssnugnamnssy wagitui
nansudslndios FeazdwmainenisanuSuavezmieldni
nsinemsinulaniusuianale
Hoveiidnansldszuvhprusuuvussmelulsasou
Namhormchan & Muangchan (2020) la'e5un871
gamafifinansznulnenssenisiauInisas sinevesiiy &

3 U
A

gamgiilulsaoumsUgnimunzauaziusgiuyiinueaign

3

e

=~ '

Ugn Nvudazvdlafinszuiunisiauinisnevauesrogungil

a o

AR U ALUANA19TENINNg UMY INa1TulaYNa19AY
naenaugumgiiiads 24 Falus dswanszmusionisiaiadule
vy anmgdeorniadadiunuinedauinlunisesniuy
Tassadlsufouinizignuazssuumuaug il way
AL uduing (Vapour pressure deficit-VPD) Tnemudu
Furinsfimsnzdviuniseiyidulnvesiiy eglurasosas
60.00-90.00 A7 w1117 08az 60.00 919V LW N vLAa
AuA3Enanth wasmnaTwduduivsgandiesay 95.00
Wunawnilasianizegnislunainaiuszdmaliide
Wianasimuieg1esaadald wazdanuindnsinisluaves
omAfidazdieiinyszansawlunimihauBudednnnis
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(Hassan et al., 2021) uona 1T 979189 71UN 197 N
WisuiisuUsEansnmnisdudiveseinialuszuugumaid
wuussmeiiusgansamlunisangumgiigeniiseuuniunuen
fifisrandiindn dnnsléiuasndsnudesnda (Franco et al.,
2014) Fedn1s@nwriannnee Afs1ARuazinded i uay
neliAnvsssolandurzdsmarlinnslandouiininuiy
luraziieriulainisfinyives Aziz et al. (2018) Wisuiiey
n13AnB1ve N U AU UL UUSEIEUTENB UMY wodLNY
lang Fuiud Jaaiesidn Yeuening idulovuung dule
Yanszian iduleUrdudunungdy duleaa nszarvigaglaa
wanasn uazuiy wudndilugnseauieaglaadusednsam
fidumdniu dunuei warUszdnsamaud uiaga
fiuszanSamnisiamiduiiduinis ewas 80.00 uawdad

Table 2 Efficiency of cooling pad under different materials

wadenaiinANuTuBndIe witsdinnsldusurhauudivi
NNnsEaweaglagdziinisldediaunsvaty waussansan
warorgnslinuresusiwhamubuwuussmemaiiay dox
avegeamduiesannilithnges uisn aminy uasiud
azaumegaiiibiinnisgaduveuiuanangunglvih
Torgnsléanuduas nszameaglaadeudieiisnngederi
TiiRudunuveensld uenandnisudnusiuriaubures
winwagladldnszawlumswdnilvdedinisdadulddwmiu
Asthu v enseauisaruniatuiunisanguilandou
uagnindsunlasannswandenlasnss dufunisiifag
wasldmenainunsiifiarwauiselunisgduiiangamad
Tulsndou feilns@nuiidrdnlunisianldlunsudauny
anududmiunisldlulsadeulueuinn

Packing type Flow Operating parameters Wind speed Performance parameters
e Range
P $ cop Humidification efficiency (%) DP

(PA)

Coconut fibers Cross Air velocity 1.4 m/s 2.10 + 69.39 % * 39.19 +

Cellulose Cross Air velocity 1.8-4.0 m/s 2.50 : 85 % * 70.00 +

Eucalyptus Fiber Cross Air velocity 0.1-1.2 m/s a0s A 65% g 60.00 A

Charcoal Counter Air velocity 4-6 m/s 1.41 Rise to optimum value then 87.00 +

fall 57.40 %
Cellulose Counter Air velocity 4-6 m/s 3.17 Rise to optimum value then 75.00

+ fall 77.45 %

Remarks: 1. Coefficient of performance (COP) 2. Change in pressure (DP).
Performance parameters increase with the rise in air velocity.

Performance parameters decrease with the rise in air velocity.

Source: Salins et al. (2021)

wwImNnIsEuIR I ueIndagnienisinea sluly
Uszlgo]

wiuanguvadluszuuraudusuussive ad
nsAnuieldlunsuAdgnilunsimsinensiadiunis
WA sadniuazdrunisadairlulsaiou nefnnsdnuvives
Premjai & Poolkrajang (2011) la@nw1Usz@ns n1wuwe uvin
anubuanagsssumddmivlsaioudesln Insndnuu
AU UINNTUNENIIINAZUAAY 2INATTANYINUT LAY
virauuiivhiunanniuugnirudieduannaunuusu
anudusuunszaeiinnuaunsalunisangumngdves
91017 WUk urA I uaaldUssanm 5 sseaneadua
eanunsnmuaugamniivesenianielulsaieulsiliaudi
Avuald fio 25-35 asrnaifod uardamuiiuruiinnuiu
nmuuzniafvsgansamaislunisviianmbuey i
Uszunaufesaz 71.00 Indidssduuiuianudusuunszane
Aldiululsaiousss Jaduszansamnishanudusy i
Usenuiesay 75.00 duuNUIAMEULUUKNAUAINITD
angauuillauszunu 3 ssrwadea Uszdnsamnisinaiiy
\uoyfifesay 26.56 §ea1u1samuauemugivesone

melulsadouldlmAuadidvualiwuieaty Tuvaefidu
n15UgnA Y Yamfang et al. (2021) ld@nwin1suszynaly
SEUUAMSYIANMULEULUUTEIMES WA UTEUUNTHIANULE U
wwusalounldlulsedowdsluunuinssuunisiaiuiu
LLUUizmaqmmﬁmmml,azmmsz‘fyuﬁ’mﬁwémmﬂt,a?{zfl,u
Tsadeudildannnisdnwifie 27.9 ssmwaidea 27.5 aemn
waldeua uaz 27.4 sernwadoa lnedaAnududuingSes
av 83.91 Sevay 85.61 uaz Sevay 83.29 muddu Tuvasd
Puttaraksa et al. (2017) la@nwdnen1nnnsyiaudunuy
sumelulsafoulgnansoluediuniou a1nn1s@nwInydn
syuuvauduLuusTIeaIntsoangangdenieluy
Tsadeulddand 1.1-2.7 osrnwaidoa wavdanud uduing
amAfiutudesas 7.50 uaziiloldsaufunidiensiauas
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Figure 4 Some example of cooling pads make from a) banana fiber b) coconut fiber ¢) luffa and d) charcoal.

Source: Aziz et al. (2018); Dhamneya et al. (2017); Salins et al. (2021)
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ABSTRACT
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The use of evaporative cooling systems in greenhouse cultivation is a promising option
for addressing agricultural challenges in the face of global warming. However, a notable issue
is the high cost of cooling pads, making this technology The use of evaporative cooling systems
in greenhouse cultivation is a promising option for addressing agricultural challenges in the
face of global warming. However, a notable issue is the high cost of cooling pads, making
this technology inaccessible to small-scale farmers. This article aims to compile, analyze,
and summarize the evolution, principles, and production methods of utilizing agricultural waste
materials as evaporative cooling pads. It also compares the efficiency of using agricultural waste
materials as cooling pads, highlighting their potential to reduce temperatures by 3 to 8 degrees
Celsius. In comparison, conventional paper-based panels typically achieve a reduction
of approximately 5 degrees Celsius. The efficiency of using agricultural waste materials
for evaporative cooling depends on various factors, including the internal structure of the material,
the pore size and pore volume, water absorption and evaporation capabilities, moisture retention
capacity, and resistance to clogging. Additionally, the sustainability of these materials relies
on their ability to minimize accumulated debris and their cost-effectiveness, enabling widespread
adoption among small-scale farmers. In conclusion, this research synthesizes findings from studies
that utilize efficient agricultural waste materials for sustainable evaporative cooling.
The development of low-cost materials holds the key to ensuring that small-scale farmers can
access and benefit from this technology, ultimately contributing to the establishment of sustainable
and cost-effective agricultural practices in the future for small-scale farmers. This article aims
to compile, analyze, and summarize the evolution, principles, and production methods of utilizing
agricultural waste materials as evaporative cooling pads. It also compares the efficiency of using
agricultural waste materials as cooling pads, highlighting their potential to reduce temperatures
by 3 to 8 degrees Celsius. In comparison, conventional paper-based panels typically achieve
areduction of approximately 5 degrees Celsius. The efficiency of using agricultural waste materials
for evaporative cooling depends on various factors, including the internal structure of the material,
the pore size and pore volume, water absorption and evaporation capabilities, moisture retention
capacity, and resistance to clogging. Additionally, the sustainability of these materials relies
on their ability to minimize accumulated debris and their cost-effectiveness, enabling widespread
adoption among small-scale farmers. In conclusion, this research synthesizes findings from studies
that utilize efficient agricultural waste materials for sustainable evaporative cooling.
The development of low-cost materials holds the key to ensuring that small-scale farmers can
access and benefit from this technology, ultimately contributing to the establishment of sustainable
and cost-effective agricultural practices in the future.
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