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REF: Akademik Tesvik

Tlgili makama;
2. Uluslararas Siirdiiriilebilir Tarim Kongresi, 4-5 Mart 2025 tarihleri arasinda Igdir’da 16 farkl
iilkenin (Tirkiye 82 bildiri- Diger iilkeler 91 bildiri) akademisyen/arastirmacilarinin katilimiyla

gerceklesmistir

Kongre 16 Ocak 2020 Akademik Tesvik Odenegi Yonetmeligine getirilen “Tebliglerin sunuldugu
yurt icinde veya yurt disindaki etkinligin uluslararasi olarak nitelendirilebilmesi icin Tiirkiye
disinda en az beg farkh iilkeden sozlii teblig sunan konugsmacinin katihm saglamasi ve tebliglerin
yaridan fazlasimin Tiirkiye disindan katihmecilar tarafindan sunulmasi esastir.” degisikligine uygun

diizenlenmistir.

Bilgilerinize arz edilir,

Saygilarimla

kel

Prof. Dr. Sefa ALTIKAT

Igdir University, Faculty of Agriculture Dean

CONGRESS PRESIDENT

Congress website: www.iksadkongre.com/sustainable
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Kongre diizenleme kurulu

Tlgili Makama

4-5 Mart 2025 tarihleri arasinda diizenlenen 2. Uluslararasi Siirdiiriilebilir Tarim
Kongresinde asagida unvan ve isimleri yazili olan 6gretim elemanlari kongre diizenleme kurulunda
gorevlendirilmistir.

Geregini bilgilerinize arz/rica ederim

Diizenleme Kurulu

Prof. Dr. Ibrahim DEMIRTAS - Igdir University, Tiirkiye
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ONLINE

Meeting ID: 829 5595 6031
Passcode: 030405
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Onemli, Dikkatle Okuyunuz Litfen

= Kongremizde Yazim Kurallarina uygun gdnderiimis ve bilim kurulundan gecen bildiriler icin online (video
konferans sistemi Uzerinden) sunum imkani saglanmigtir.

=  Online sunum yapabilmek icin https://zoom.us/join sitesi Uzerinden giris yaparak “Meeting ID or Personal Link
Name" yerine ID numarasini girerek ofuruma katilabilirsiniz.

= Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.

= Zoom uygulamasi kaydolmadan kullanilabilir.

= Uygulama tablet, telefon ve PC'lerde calisiyor.

= Her ofurumdaki sunucular, sunum saatinden 5 dk éncesinde ofuruma baglanmis olmalarn gerekmektedir.

=  TUm kongre katilimcilar canli baglanarak t0m oturumlarn dinleyebilir.

=  Moderatdr — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler - TEKNIK BILGILER

= Bilgisayarinizda mikrofon olduguna ve ¢alishgina emin olun.

=  Zoom'da ekran paylasma &zelligini kullanabilmelisiniz.

= Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID
numarasi génderilecektir.

=  Katiim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir.

= Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir.

Important, Please Read Carefully

= To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal

Link Name" and solidify the session.

= The Zoom application is free and no need to create an account.

» The Zoom application can be used without registration.

= The application works on tablets, phones and PCs.

» The participant must be connected to the session 5 minutes before the presentation time.

= All congress participants can connect live and listen to all sessions.

= Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

Points to Take into Consideration - TECHNICAL INFORMATION

* Make sure your computer has a microphone and is working.

= You should be able to use screen sharing feature in Zoom.

= Attendance certificates will be sent to you as pdf at the end of the congress.

= Requests such as change of place and time will not be taken intfo consideration in the congress program.

kkk

Zoom'a giris yapmadan énce |Utfen érnekteki gibi salon numaranizi, adinizi ve soyadinizi belirtiniz
Before you login fo Zoom please indicate your hall number, name and surname

exp. H-5, Radmila Janici¢
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ONLINE PRESENTATIONS

04.03.2025 / HALL-1 / SESSION-1 -
ANKARA LOCAL TIME: 14 0 - 16 00
HEAD OF SESSION: Prof. Dr. Sefa ALTIKAT
AUTHORS AFFILIATION TOPIC TITLE

Prof. Dr. Sefa ALTIKAT

Igdur University TURKIYE

CHANGE ON ALFALFA AGRICULTURE:
2023 AND 2025 COMPARATIVE
ANALYSIS BASED ON SATELLITE

DATA

Prof. Dr. Sefa ALTIKAT

Igdur University TURKIYE

THE EFFECT OF ALFALFA SOWING ON

SOIL ORGANIC MATTER CONTENT IN

IGDIR PROVINCE: A REMOTE SENSING
BASED EVALUATION

Assist. Prof. Dr. Derya GULOGLU

Isparta University of Applied Sciences
TURKIYE

SOIL CONSERVATION MEASURES IN
SUSTAINABLE AGRICULTURE

Assist. Prof. Dr. Haydar BALCI
Lect. Dr. Muhsin YILDIZ
Lect. Dr. Murat KARA

Van Yiiziincii Yil University TURKIYE

EFFECTS OF PROLINE AND SALICYLIC
ACID APPLICATION ON YIELD AND
PLANT GROWTH IN GREEN ONION

CULTIVATION

Assist. Prof. Dr. Haydar BALCI
Lect. Dr. Murat KARA
Lect. Dr. Muhsin YILDIZ

Van Yiiziincii Yil University TURKIYE

EFFECTS OF LIQUID VERMICOMPOST,
SALICYLIC ACID, AND PROLINE
APPLICATIONS ON THE GROWTH OF
GREEN ONION (ALLIUM CEPA L))

Seyma KAYA

Feride MERCAN

Assoc. Prof. Dr. Akide OZCAN
Prof. Dr. Mehmet SUTYEMEZ

Kahramanmatras Siitcii imam
University TURKIYE

EFFECT OF HIGH TEMPERATURE ON
WALNUT CULTIVATION

Agr. Eng. Abdullah IREC
Prof. Dr. Celalettin GOZUAGIK

Igdur University TURKIYE

DAMAGE SITUATION OF PEACH
TRUNK BLOODBITE,
PTEROCHLOROIDES PERSICAE
(CHOLODKOVSKY) (HOMOPTERA
APHIDIDAE) IN APRICOT AND PEACH
ORCHARDS OF IGDIR PROVINCE

Agr. Eng. Abdullah IREC
Prof. Dr. Celalettin GOZUAGIK

Igdwr University TURKIYE

DAMAGE SITUATION OF
MEDITERRANEAN FRUIT FLY,
CERATITIS CAPITATA (WIEDEMANN)
(DIPTERA: TEPHRITIDAE) IN PEACH
GARDENS OF IGDIR PROVINCE

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

04.03.2025 / HALL-2 / SESSION-1 =5
ANKARA LOCAL TIME: 14 00 - 14 00
HEAD OF SESSION: Prof. Dr. Ahmet Zafer TEL
AUTHORS AFFILIATION TOPIC TITLE

Ergiin OZUSLU
Prof. Dr. Ahmet Zafer TEL

Gaziantep Islam Science and
Technology University TURKIYE
Igduwr University TURKIYE

DETERMINATION OF EUNIS HABITAT
TYPES OF SOME NATURAL
PROTECTED AREAS IN ADANA
(TURKIYE) PROVINCE

Lect. Musa KARADAG
Dr. Yunus BASAR
Prof. Dr. Mehmet Hakki ALMA

Igduwr University TURKIYE

PHYTOCHEMICAL CONTENT OF
LAURUS NOBILIS LEAVES AND
EXTRACT; POTENTIAL FOR USE IN
VALUE-ADDED COSMETICS, HEALTH
AND FOOD PRODUCTS

Dr. Murat TAK
Prof. Dr. Ahmet Zafer TEL

Igdur University TURKIYE

RARE AND ENDEMIC PLANTS OF
AKDAG (ADIYAMAN/MALATYA)
FLORA

Assist. Prof. Dr. Emine ATALAY

Selcuk University TURKIYE

SEED COATING TECHNOLOGIES
FROM A SUSTAINABLE AGRICULTURE
PERSPECTIVE

Assist. Prof. Dr. Necibe KAYAK
Prof. Dr. Onder TURKMEN

Sakarya University of Applied Sciences
TURKIYE
Selcuk University TURKIYE

USE OF MICROBIAL AGENTS AGAINST
SOIL SALINITY STRESS IN
VEGETABLES

Ayse ALTINKAYA
Melahat Ozge OZEN
Nur ULGER

Biisra ULGER

Multi Tohum Tar. Singing. Tic. Inc.
Antalya, TURKIYE

TOMATO YELLOW LEAF CURL VIRUS
(TYLCV) AND CONTROL METHODS IN
SOLANACEAE

Res. Assist. Tansu ALKAN
Prof. Dr. Siileyman Savas DURDURAN

Nigde Omer Halisdemir University
TURKIYE
Necmettin Erbakan University
TURKIYE

ANALYSING EXPERT OPINIONS ON
AGRICULTURAL SUPPORTS IN RURAL
AREAS IN KONYA CLOSED BASIN

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

04.03.2025 / HALL-3 / SESSION-1 25
ANKARA LOCAL TIME: 14 0 - 14 00
HEAD OF SESSION: Prof. Dr. Ramazan GURBUZ
AUTHORS AFFILIATION TOPIC TITLE

Agr. Eng.Ayfer GUNEY SARITAS
Prof. Dr. Ramazan GURBUZ

Igdur University TURKIYE

INNOVATIVE BIOCONTROL
STRATEGIES FOR SUSTAINABLE WEED
MANAGEMENT

Agr. Eng.Ayfer GUNEY SARITAS
Prof. Dr. Ramazan GURBUZ

Igdur University TURKIYE

INTEGRATION OF COVER CROPS IN
WEED SUPPRESSION AND SOIL
FERTILITY

Assoc. Prof. Dr. Mehmet Zeki KOCAK
Prof. Dr. Biinyamin YILDIRIM

Igdur University TURKIYE

USE OF FLAXSEED (Linum
usitatissimum L.) WITH HIGH ADDED
VALUE

Assoc. Prof. Dr. Mehmet Zeki KOCAK
Prof. Dr. Biinyamin YILDIRIM

Igdur University TURKIYE

THE EFFECT OF ESSENTIAL OILS FROM
MEDICINAL AND AROMATIC PLANTS
ON PLANT GROWTH

Res. Assist. Dr. Muhammed ikbal CATAL
Prof. Dr. Adil BAKOGLU

Recep Tayyip Erdogan University
TURKIYE

EVALUATION OF THE FORAGE

QUALITY AND NUTRITIONAL VALUE

OF THE PASTURE AREA OF ULUTAS

NEIGHBORHOOD OF iSPIR DISTRICT
IN ERZURUM PROVINCE

Aslihan KULOGLU
Assoc. Prof. Dr. Aysun CAVUSOGLU

Kocaeli University TURKIYE

TISSUE CULTURE STUDIES ON
CYCLAMEN SPP.

Assist Prof. Dr. Ruhsen AYDIN
KARAAGAG
Ahmet Taner KALE

Kastamonu University TURKIYE

EVALUATION OF THE EFFECTS OF
SHEEP MANURE, WORM
COMPOSITION AND MELASSES
APPLICATIONS ON BLACK ARONIA
(Aronia Melanocarpa) YIELD.

Lect. Dr. Hasret OZTURK

Igdwr University TURKIYE

A REVIEW OF IGF-I GENE VARIABILITY
AND ITS IMPACT ON SHEEP
BREEDING IN TURKEY

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

04.03.2025 / HALL-4 / SESSION-1 =5
ANKARA LOCAL TIME: 1400 - 14 00
HEAD OF SESSION: Sarra Farjallah
AUTHORS AFFILIATION TOPIC TITLE
Karima JMAILI THE USE OF WHEY TO ENHANCE
Khawla WADDI TOMATO AND WHEAT SEED

Prof. Dr. Bouchaib BAHLAOUAN
Prof. Dr. Alla SILKINA
Prof. Dr. Nadia BOUTALEB

Hassan Il University MOROCCO

GERMINATION: A PATHWAY TO
VALORIZING DAIRY BY-PRODUCTS
FOR SUSTAINABLE AGRICULTURE

Samira KAROU

Department of Soil Science and
Environment, Higher School of
Agronomy ALGERIA

UPDATE OF ALGERIA'S SOIL MAP AT
A 1/500,000 SCALE: APPLICATION OF
GOOGLE EARTH IMAGERY

Waffa ABDELMOUMENE

Nabila BELYAGOUBI-BENHAMMOU
Zineb KAID

Asmaa DICH

Larbi BELYAGOUBI

Abou-Bekr Belkaid University ALGERIA
Djillali Liabes University ALGERIA

COMPARATIVE ASSESSMENT OF
ANTIOXIDANT ACTIVITY AND
PHYTOCHEMICAL PROFILES OF
AQUEOUS EXTRACTS FROM ATRIPLEX
HALIMUS LEAVES AND STEMS

BELLIL Zahra

MEYER Sylvain

TILLOY Valentin

BELLIL Dassine

MAIRI Assia

De CHAMPS Christophe
BARRAUD Olivier
TOUATI Abdelaziz

Bejaia University ALGERIA
Limoges University FRANCE
Reims-Champagne-Ardenne

University FRANCE

OCCURRENCE AND
CHARACTERIZATION OF ANTIBIOTIC-
RESISTANT SALMONELLA ISOLATES
FROM FRESH PRODUCE IN
AGRICULTURAL ENVIRONMENTS

Sarra Farjallah

Tunis El Manar University TUNUSIA

DNA MOLECULAR MARKERS AND
THEIR APPLICATIONS IN
INVESTIGATING THE GENETIC
VARIABILITY OF THE NEMATODE
HETERAKIS GALLINARUM FROM
TUNISIA

Sarra Farjallah

Tunis El Manar University TUNUSIA

EPIDEMIOLOGICAL SURVEY AND
MOLECULAR CHARACTERIZATION OF
MONOGENEAN PARASITE SPECIES
INFESTING SPARUS AURATA FROM
TUNISIA

Muhammad Mazhar Igbal
Muhammad Abdullah
Tehmena Rashid

Hafiz Qaiser Yasin
Shafig-ur-Rehmn

Water Management Training Institute
PAKISTAN
Agriculture University PAKISTAN

ANALYSIS OF HYDRO-
METEOROLOGICAL TRENDS ACROSS
MAJOR KOPPEN CLIMATE CLASSES
USING GLDAS DATA AT A GLOBAL
SCALE

Deghiche-Diab Nacima

Saad Somia

Belhamra Youcef Islem
Ouamene Tarek Abdelmoneim
Karoune Samira

Djoudi Madjed

Kechebar Mohamed Seif Allah
Djazouli Zahr Eddine

Scientific and Technical Research
Center on Arid Regions (CRSTRA)
ALGERIA
Blida 1 University ALGERIA

VALORISATION OF BIOPESTICIDE
FROM DITTRICHIA VISCOSA (L.)
GREUTER 1973 FROM ALGERIAN ARID
REGION

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS
04.03.2025 / HALL-5 / SESSION-1

ANKARA LOCAL TIME: 14 00 - 14 00

aTs

e

HEAD OF SESSION: Assoc. Prof. Dr. Nadira OUKALA & Assoc. Prof. Dr. Victoria PASTOR

AUTHORS AFFILIATION TOPIC TITLE
AOUFI Farida ANTIBACTERIAL AND ANTIFUNGAL
Dr. TAMERT Asma ) o ACTIVITY OF PLANT (MARRUBIUM
ABDI Yamina Relizane University ALGERIA VULGARE) FROM THE FAMILY OF

BARBARA Ferdaws

LAMIACEAE IN WESTERN ALGERIA

Assoc. Prof. Dr. Nadira OUKALA
ORERO BAYO Marta
Assoc. Prof. Dr. Victoria PASTOR

M’hamed Bougara University ALGERIA
Jaume | University SPAIN

ENDOPHYTIC BACTERIUM BACILLUS
CEREUS -MEDIATED SALT TOLERANCE
IN WHEAT PLANTS

Nacéra TADJINE
Prof. Dr. Saida MESSGO-MOUMENE

Blida1 University ALGERIA

IN VITRO EVALUATION OF THE
ANTIFUNGAL POTENTIAL OF MYRTUS
COMMUNIS L. AGAINST TOXIGENIC
MOLDS OF HYDROPONIC BARLEY

HADJLOUNE Houria
KACI Ahcéne

Agropastoralism Research Center
(CRAPast), The “Agropastoral and
Rural Economy” ALGERIA
National Higher Agronomic School
(ENSA), Department of Rural Economy
ALGERIA

THE INFLUENCE OF INSTITUTIONAL
DYNAMICS AND GOVERNANCE
STRUCTURES ON THE SUPPLY CHAIN
OF THE MILK SECTOR IN ALGERIA:
CASE OF THE DAIRY HODNA-LAIT
(M'SILA)

Famela A. Foyo

Bernadette I. Fillartos

Cristine Angeli T. Mangampat
Jane M. Balubar

Cavite State University PHILIPPINES

INNOVATIVE BAKING: UTILIZING
KAMIAS AND BANANA-ENRICHED
FLOUR IN CAKE RECIPES INSPIRED BY

Klenton R. Torrevillas, MIHM LEMON CAKE
Muhammad Bilal Hussain . .

Marwa Waheed G°"emme';f4i‘l’s";z’flU""’ers‘ty NUTRITIONAL AND

Farhan Saeed Riohah International Universi PHARMACOLOGICAL PROPERTIES OF
Muhammad Afzaal P oA KI;T N tverstty CANTALOUPE PEEL: AN OVERVIEW

Mariam Islam

Abdul Ahad Ansari
Haris Hasan Khan

Aligarh Muslim University INDIA

ADVANCEMENTS IN REMOTE
SENSING FOR CROP AND SOIL
HEALTH MANAGEMENT IN
SUSTAINABLE AGRICULTURE

N Anusuya

V'S Angulakshmi
M Priyadharshini
G Easterin Shejina

P.S.G.R. Krishnammal College for
Women INDIA

GREEN MEDIATED SYNTHESIS,
CHARACTERIZATION AND
APPLICATION OF MANGANESE OXIDE
NANOPARTICLES USING CITRUS
LIMON PEEL EXTRACT

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS Yy
=)

04.03.2025 / HALL-6 / SESSION-1 -
ANKARA LOCAL TIME: 14 00 - 14 00
HEAD OF SESSION: Dr. Ihaddaden Akli
AUTHORS AFFILIATION TOPIC TITLE

Dr. Ihaddaden Akli
Prof. Dr. ABLA Safia
Prof. Dr. Abdoun Fatiha

Abdelhafid Ihaddaden University
ALGERIA
Algiers University ALGERIA
University of Sciences and Technology
Houari Boumediéne ALGERIA

PHYSIONOMIC CHANGE OF
VEGETATION AND DIVERSITY INDEX
IN TWO CONSTRAINED
ENVIRONMENT OF THE SEMI-ARID IN
ALGERIA

Thinhinan KHEDIM

University of Sciences and Technology
Houari Boumediene ALGERIA

THE CASE OF ROSY GARLIC (ALLIUM
ROSEUM L.) POLYPLOID COMPLEX IN
ALGERIA

MRABTI Imane
GRIJJA Hassan
BENZAHRA Hayat
AIT BADDOU Sanae
BRHADDA Najiba
AFECHTAL Mohamed
ZIRI Rabea

Ibn Toufail University MOROCCO
National Institute for Agricultural
Research, Regional Center for
Agricultural Research of Kenitra
MOROCCO
Ibn Toufail University MOROCCO

PRECISE IDENTIFICATION OF THE
COTTONY CUSHION SCALE, ICERYA
PURCHASI IN MOROCCO THROUGH

THE ADVANCED APPLICATION OF

DNA BARCODING

Dr. Ahlem DEBIEB

Prof. Dr. Leila KADIK
Prof. Dr. Michel GODRON
Dr. Zineb DJERRAD

Dr. Nacere ADI

University of Sciences and Technology
Houari Boumediene ALGERIA
University of Sciences and Technology
Houari Boumediene ALGERIA
Paris Diderot University FRANCE

THE RESILIENT FOREST AFTER THE
FIRE: ANALYSIS OF THE STRUCTURE
AND DIVERSITY OF THE EL-
HAMDANIA CORK OAK FOREST-
ALGERIA

EL BAHJA Fatima

ZIRI Rabea

BRITAL Rania
HAMRANI Meriem

EL AMMARI Mohamed
FAHAD Kaoutar

Ibn Toufail University MOROCCO
National Institute for Agricultural
Research, Regional Center for
Agricultural Research of Kenitra
MOROCCO

STUDY OF CERATITIS CAPITATA
WIEDEMANN (DIPTERA:
TEPHRITIDAE) POPULATION
DYNAMICS IN THE EL GHARB REGION
OF MOROCCO FOR FUTURE PEST
MANAGEMENT

Meriem RAFYA
Prof. Dr. Naima ZEHHAR
Prof. Dr. Fatiha BENKHALTI

Cadi Ayyad University MOROCCO

THE NEGATIVE EFFECT OF SOIL
AMENDMENTS WITH SOLID
RESIDUES OF ROSMARINUS

OFFICINALIS L. ON THE GROWTH OF
SOLANUM LYCOPERSICUM MILL.

Kaouthar ELBIRGUI
Houssam ASSIOUI
Oussama RAFIK

Hassan Il University MOROCCO

INVESTIGATING THE ANTIOXIDANT
POTENTIAL OF EBENUS PINNATA
AITON: IN VITRO AND IN VIVO

Nadia IOUNES ASSESSMENTS OF HYDROETHANOLIC
Samir IBENMOUSSA EXTRACTS

MRABTI Imane o IMPROVEMENT OF DNA EXTRACTION
GRUJA Hassan ,’\[I’:ﬂf)‘:g;";’l’:l’:zfe';g A’ngﬁgfrz FOR THE PYRIFORM SCALE INSECT,
BRITAL Rania Research, Regional Center for PROTOPULVINARIA PYRIFORMIS, FOR
BRHADDA Najiba sedrchl, ¢ MOLECULAR IDENTIFICATION OF
ZIRI Rabea Agricultural Research of Kenitra CITRUS PESTS IN MOROCCO USING

AFECHTAL Mohamed

MOROCCO

DNA BARCODING

Sarra Farjallah
Khadija Doukali

Tunis El Manar University TUNUSIA
Carthage University TUNUSIA

EPIDEMIOLOGICAL SURVEY AND
MOLECULAR CHARACTERIZATION OF
MONOGENEAN PARASITE SPECIES
INFESTING SPARUS AURATA FROM
TUNISIA

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS
05.03.2025 / HALL-1 / SESSION-1

ANKARA LOCAL TIME: 10 % - 12 00

HEAD OF SESSION: Assoc. Prof. Dr. ismail ALASERHAT

AUTHORS

AFFILIATION

TOPIC TITLE

Eda OZCALICI
Assoc. Prof. Dr. ismail ALASERHAT

Agri Agricultural Quarantine
Directorate TURKIYE
Igduwr University TURKIYE

COTTON LEAFWORM, Spodoptera
littoralis (Boisduval) (LEPIDOPTERA:
NOCTUIDAE) AN IMPORTANT
QUARANTINE PEST CAUSING HIGH
LOSSES IN VEGETABLES

Hava ULUGBEY
Assoc. Prof. Dr. ismail ALASERHAT

Agri Agricultural Quarantine
Directorate TURKIYE
Igdur University TURKIYE

ASIAN CITRUS PSYLLID, Diaphorina
citri Kuwayama (HEMIPTERA:
PSYLLIDAE), AN IMPORTANT

QUARANTINE PEST CAUSING HIGH

LOSSES IN CITRUS FRUIT

Assist. Prof. Dr. Berna BAS

Gaziantep University TURKIYE

SOILLESS PLANT CULTURE
TECHNICAL METHODS

Assist. Prof. Dr. Berna BAS

Gaziantep University TURKIYE

IS VERTICAL FARMING SUSTAINABLE?

Agr. Eng. Hanife CECEN
Assist. Prof. Dr. Murat KARACA

Sector Tarim Agricultural, Konya
TURKIYE
Selcuk University TURKIYE

WEED CONTROL IN CANNABIS

Mustafa CETINER
Prof. Dr. Ahmet Zafer TEL

Igdwr University TURKIYE

FLORA AND ENDEMIC PLANTS OF
ATATURK DAM BASIN
(SANLIURFA/TURKEY)

ilknur iSCi

Res. Assist. Glilcan KAYMAK BAYRAM
Zeki ACAR

ilknur AYAN

Ondokuz Mayis University TURKIYE

THE ROLE OF LOCAL GOVERNMENTS
IN SUSTAINABLE AGRICULTURE: THE
ISTANBUL CASE

Firas ALJANABI
Assoc. Prof. Dr. Mert DEDEOGLU

Selcuk University TURKIYE

PREDICTING LAND SUITABILITY FOR
WHEAT CULTIVATION USING THE
RANDOM FOREST MODEL

ilyas KILINGER

Dr. Ozgiir OZMEN

Dr. Anil Mehmet BALTACI
Prof. Dr. Mehmet ARSLAN

Kayseri Seker R&D Center, TURKIYE
Erciyes University TURKIYE

DETERMINATION OF YIELD AND
QUALITY PARAMETERS OF SUGAR
BEET PARENTAL LINES UNDER
LIMITED IRRIGATION

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS 2o
05.03.2025 / HALL-2 / SESSION-1 -
ANKARA LOCAL TIME: 10 % - 12 00
HEAD OF SESSION: Prof. Dr. Etibar MEMMEDOV
AUTHORS AFFILIATION TOPIC TITLE
Nakhchivan State University
Asso.c. Prof. Dr. Elsever Asadov 'AZERBA'IJAN o SCU%I\:II:APT;(\)TIJKIIEE: I)LIJ:DI-\I( Ocl)\lFE\S/c;)Al\l/\IJIIED
Sevgi Kolayh Karadeniz Technical University FRUITS
TURKIYE

Assoc. Prof. Dr. Mirmahmud SEYIDLI
Assoc. Prof. Dr. Jabbar NAJAFOV

Nakhchivan State University
AZERBAIJAN

SPIDER MITE - TETRANYCHIDAE IN
THE VINEYARDS OF THE
NAKHCHIVAN AUTONOMOUS
REPUBLIC OF AZERBAIJAN AND
MEASURES TO FIGHT AGAINST IT

Akim AKHUNDOV
Assoc. Prof. Dr. Sahib HACIYEV
Assoc. Prof. Dr. Elnara SEYIDOVA

Nahcwvan State Uviversity
AZERBAIJAN

ECOLOGICAL ASSESSMENT OF THE
SOILS OF ABRAGUNUS DEPRESSION

Logman BAYRAMOV

Nahcivan State University
AZERBAIJAN

RESEARCH AND GENE FUND
COLLECTION OF STONE FRUIT
PLANTS CULTIVATED IN THE
TERRITORY OF NAKHCHIVAN
AUTONOMOUS REPUBLIC

Prof. Dr. Etibar MEMMEDOV

Nahcivan State University
AZERBAIJAN

THE ANTHELMINTIC EFFECT OF
PREPARATIVE FORMS OF
TANACERUM VULGARE L. ON
GASTROINTESTINAL NEMATODES IN
SHEEP

Novruzlu Aytan
Ali Gurbanov

Nahcivan State University
AZERBAIJAN

THE ECOLOGICAL RESULTS OF
IMPACT OF THE ARPACHAY
RESERVOIR IRRIGATION SYSTEMS TO
THE ENVIRONMENT

Assoc. Prof. Dr. Ali TAHIROV
Assoc. Prof. Dr. Yunis RUSTAMLI

Nahcivan State University
AZERBAIJAN

IMPACT OF GLOBAL CLIMATE
CHANGE ON BEEKEEPING

Assoc. Prof. Dr. Yunis RUSTAMLI
Assoc. Prof. Dr. Ali TAHIROV

Nahcivan State University
AZERBAIJAN

IN THE REPUBLIC OF AZERBAIJAN
LEGAL BASIS OF SWITCHING TO
ORGANIC BEEKEEPING

Ayaz Hajiyev

Academy of Public Administration
under the Presidency AZERBAIJAN

THE TERM “"GREEN ECONOMY"” IN
SUSTAINABLE DEVELOPMENT

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

05.03.2025 / HALL-3 / SESSION-1 e
ANKARA LOCAL TIME: 10 - 12 00
HEAD OF SESSION: Prof. Dr. Celalettin GOZUACIK
AUTHORS AFFILIATION TOPIC TITLE

Goniil USTA GEBES
Prof. Dr. Celalettin GOZUACIK

Igduwr University TURKIYE

BIOLOGICAL CONTROL OF STORED
PRODUCT DAMAGE

Ezgi Glinay SARGUT

Van Yiiziincii Yil University TURKIYE

HOMEOPATHY IN PLANT

Assoc. Prof. Dr. Reyyan Yergin OZKAN PROTECTION
SUSTAINABILITY OF SALEP
Ali CELIK Kahramanmaras Siitcii imam PRODUCTION THROUGH

Assoc. Prof. Dr. Furkan DINGER

University TURKIYE

AGRIVOLTAIC APPLICATIONS: THE
KALE TARIMGES MODEL

Ali CELIK
Assoc. Prof. Dr. Furkan DINCER

Kahramanmaras Siitcii imam
University TURKIYE

INTEGRATION OF RENEWABLE
ENERGY AND AGRICULTURE WITH
AGRIVOLTAICS: THE CASE OF
KAHRAMANMARAS BULANIK
TARIMGES

Lect. Nagihan KILIC
Prof. Dr. Celalettin GOZUAGIK

Igduwr University TURKIYE

THE IMPACT OF CLIMATE CHANGE
ON INTEGRATED PEST MANAGEMENT
(IPM) IN TURKEY

Lect. Nagihan KILIC
Prof. Dr. Celalettin GOZUACIK

Igduwr University TURKIYE

PESTS OF GREENHOUSE VEGETABLE
GROWING IN IGDIR PROVINCE

Pinar ADIGUZEL
Assoc. Prof. Dr. Senay KARABIYIK
Prof. Dr. ilknur SOLMAZ

Cukurova University TURKIYE

APPLICATIONS TO ENHANCE POLLEN
QUALITY IN WATERMELONS WITH
DIFFERENT CHROMOSOME
STRUCTURES

ilayda Gizem AKIN
Prof. Dr. Ozge SIZMAZ

Ankara University TURKIYE

USE OF THE ASTAXANTHIN IN
TILAPIA (OREOCHROMIS NILOTICUS)

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS EY Y
A

05.03.2025 / HALL-4 / SESSION-1 -
ANKARA LOCAL TIME: 10 % - 12 00
HEAD OF SESSION: Dr. K. SELVAM
AUTHORS AFFILIATION TOPIC TITLE
EFFECT OF NEW GENERATION
VIGNESH K
. FUNGICIDES AGAINST Pyricularia
Zr)\.sli.l:Ecli_VAM Palar Agricultural College INDIA oryzae CAUSES BLAST IN RICE (Oryza
sativa L.)
. SURVEY ON FERTILIZATION
25,;(-\;}:2“@ Ibn Toufail University MOROCCO PRACTICES AND NUTRIENT
MRABTI Imane Regional Center for Agricultural MANAGEMENT IN VALENCIA LATE

EL bahja Fatima
IBRIZ Mohammed

Research of Kenitra MOROCCO
Ibn Toufail University MOROCCO

CITRUS ORCHARDS: A CASE STUDY
FROM THE GHARB REGION
(NORTHEASTERN), MOROCCO

M.M Akibu YIELD AND STORABILITY OF ONION
M.S. Na-Allah Kebbi State University of Science and ECOTYPES AS INFLUENCED BY
A.Muhammad Technology NIGERIA IRRIGATION INTERVAL IN SUDAN

I. ). Yusuf SAVANNA ZONE OF NIGERIA
ZAGGOUMI Hasna

BOUDA Said Sultan Moulay Slimane University THE GENETIC CHARACTERIZATION OF
NEG Imane MOROCCO THE MOROCCAN CAROB TREE
MARGHALI Sonia El Manar University TUNUSIA (CERATONIA SILIQUA L.) USING ISSR
TRIFI Neila MARKERS

HADDIOUI Abdelmajid

Muhammad Muzammil Nazir
Munaza Yasmeen
Igra Farzeen

Government College University

THE STUDY OF ANTIDIARRHEAL
POTENTIAL OF HELICTERES ISORA
AND PERSICARIA VIVIPARA

Sana Inam PAKISTAN METHANOLIC EXTRACTS IN SWISS
Asma Ashraf ALBINO MICE

Said Babou ANTILIPIDEMIC AND NEPHRO-
Miloud Chakit HEPATOPROTECTIVE ACTIVITIES OF

Abdelhalem Mesfioui
Youssef Sqalli Houssaini

Ibn Tofail University MOROCCO

ROSMARINUS OFFICINALIS
ETHANOLIC EXTRACT IN WISTAR

RATS
i:i'li::tg‘;ki . TOXICITY ASSESSMENT OF
Radia El Gui Ibn Tofail University MOROCCO ETHANOLIC EXTRACT OF

Abdelhalem Mesfioui
Youssef Sqalli Houssaini

ROSMARINUS OFFICINALIS LEAVES IN
FEMALE WISTAR RATS

Fjorela MEMA

Selma MYSLIHAKA
Peci NAQELLARI
Nikoleta KALLAJXHIU
Silvana TURKU
Anxhela DAUTI

Aleksandér Xhuvani University of
Elbasan ALBANIA

GEOBOTANICAL DATA ON FLORA
AND VEGETATION IN SOME AREAS
OF ELBASAN

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS % 2
05.03.2025 / HALL-5 / SESSION-1 N

ANKARA LOCAL TIME: 10 % - 12 00
HEAD OF SESSION: Dr. Radhia ARAB

AUTHORS

AFFILIATION

TOPIC TITLE

Kaouthar ELBIRGUI
Houssam ASSIOUI
Oussama RAFIK

Ali ZOURIF

Houda ELALAMI
Hanane ENNAJI
Nadia IOUNES
Samir IBENMOUSSA

.Laboratory of Chemistry and
Biochemistry, Nutrition, Environment
and Health MOROCCO
Hassan II-University MOROCCO

INVESTIGATING THE ANTIOXIDANT
POTENTIAL OF EBENUS PINNATA
AITON: IN VITRO AND IN VIVO
ASSESSMENTS OF HYDROETHANOLIC
EXTRACTS

Muslim Yusuf
Sulaiman Sani Yusuf
Abdulaziz Hassan Maidabino

Umaru Musa Yar'adua University
NIGERIA

PHYTOCHEMICAL SCREENING AND
ANTIBACTERIAL ACTIVITY ON THE
ETHANOLIC EXTRACT OF GUIERA
SENEGALENSIS LEAVES

A. Attahiru
A.U Birnin-Yauri

Kebbi State University of Science and

PHYTOCHEMICAL CONSTITUENTS OF

M. Mahdi-Adamu Technology NIGERIA MORINGA OLEIFERA ROOTS EXTRACT
A. Yahaya
M. Mahdi-Adamu . . . .
F. Halidu Kebbi St‘;zif:, ’:)‘;’:’ s‘%g’;ﬁnce and | NUTRITIONAL AND PHYTOCHEMICAL
A. Attahiru Usmans: Do f?;i o Universit ANALYSIS OF OREGANO (ORIGANUM
A. Yahaya 4 4 VULGARE) LEAVES

NIGERIA
R. Adamu

IOANA POROSNICU
Madalina DAVIDESCU
Bianca-Maria MADESCU

Lasi University of Life Sciences
ROMANIA

MIGRATION, CLIMATE CHANGE AND
SUSTAINABLE AGRICULTURE:
CHALLENGES AND OPPORTUNITIES
FOR ECONOMIC DEVELOPMENT

Soumaya Atouife
Jamila Elbiyad
Halima Belaoufi
Abdellah El Habazi
Rekia Belahsen

Chouatb Doukkali University
MOROCCO

UNDERSTANDING MOROCCAN
POPULATION'S PERCEPTION AND
AWARENESS OF ORGANIC FOOD

Hana ZAKKOUMI
Assoc. Prof. Dr. Yazid MAHDAOUI
Assoc. Prof. Dr. Houria HADJ-ARAB

University of Sciences and Technology
Houari Boumediene (USTHB) ALGERIA
Algiers 1 Benyoucef Benkhedda
University ALGERIA

MORPHOLOGICAL DIVERSITY AND
STYLAR POLYMORPHISM IN
NARCISSUS SPECIES
(AMARYLLIDACEAE) FROM
NORTHERN ALGERIA

Dr. Radhia ARAB
Nour-el-Houda KHELIFI
Aicha AOUINA

Mouhamed Boudiaf University
ALGERIA

REPELLENT ACTIVITY OF ESSENTIAL

OILS OF TOW SPICES OF ALGERIAN

KITCHEN AGAINST STORED CERALS
BEETLE

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

05.03.2025 / HALL-1 / SESSION-2 =5
ANKARA LOCAL TIME: 12 30 - 14 30
HEAD OF SESSION: Assist. Prof. Dr. Baris EREN
AUTHORS AFFILIATION TOPIC TITLE

Assist. Prof. Dr. Baris EREN
ibrahim YILDIZHAN

Igdur University TURKIYE

EPIGENETIC INHERITANCE OF
ENVIRONMENTAL CHANGES IN
PLANTS: MECHANISMS AND
IMPLICATIONS

Hasine KUCUKYILDIRIM
Abdulkadir BUYUK

Harran University TURKIYE
Igduwr University TURKIYE

WASTE MANAGEMENT IN
AGRICULTURE: RECYCLING OF
ORGANIC WASTE AND COMPOSTING
TECHNIQUES

Assoc. Prof. Dr. Asuman CAPAR

Sivas Cumhuriyet University TURKIYE

SUSTAINABLE AGRICULTURE AS A
REGULATORY AND SUPPORTIVE
ACTIVITY OF PUBLIC
ADMINISTRATION

Lect. Afsin AYHAN
Prof. Dr. Banu GIGEK KURDOGLU

Kastamonu University TURKIYE

MULTI-CRITERIA DECISION-MAKING
METHODS (MCDM) FOR
SUSTAINABLE ENVIRONMENTAL
MANAGEMENT: OPTIMIZED
DECISION SUPPORT SYSTEMS WITH
RSTUDIO

Lect. Rustu CALLI

Assist. Prof. Dr. Emirhan OZDEMIR
Lect. Mitat Can YILDIZ

Assoc. Prof. Dr. Aliihsan SEKERTEKIN

Igdwr University TURKIYE

DETECTION AND ANALYSIS OF
BURNED AREAS WITH SENTINEL-2
SATELLITE IMAGERY AND FIRE
SEVERITY MAP: 2025 LOS ANGELES
FIRE

Lect. Mitat Can YILDIZ

Assist. Prof. Dr. Emirhan OZDEMIR
Lect. Riistii CALLI

Assoc. Prof. Dr. Aliihsan SEKERTEKIN

Igdur University TURKIYE

BIBLIOMETRIC ANALYSIS OF THE USE
OF SATELLITE-BASED REMOTE
SENSING TECHNOLOGIES IN CROP
MAPPING (2018-2025)

Assist. Prof. Dr. Orhan GUNGOR

Burdur Mehmet Akif Ersoy University
TURKIYE

EFFECTS OF BATTERY TECHNOLOGIES
ON AGRICULTURAL MACHINERY:
EFFICIENCY, SUSTAINABILITY AND
FUTURE PERSPECTIVES

Osman iINAN
Assist. Prof. Dr. Sema KONYALI

Independendent Researcher Istanbul
TURKIYE
Tekirdag Namik Kemal University
TURKIYE

DEVELOPMENT OF FOOD FROM PAST
TO PRESENT AND FOOD SECURITY

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

05.03.2025 / HALL-2 / SESSION-2 =5
ANKARA LOCAL TIME: 1230 - 14 30
HEAD OF SESSION: Assoc. Prof. Dr. Adnan AYDIN
AUTHORS AFFILIATION TOPIC TITLE

Giilcan TAS
Assoc. Prof. Dr. Adnan AYDIN

Igdur University TURKIYE

DETECTION OF DNA MARKERS IN
MEDICINAL SAGE (Salvia officinalis L.)
FOR USE IN EPIGENETIC STUDIES

Assoc. Prof. Dr. Adnan AYDIN

Igdur University TURKIYE

MOLECULAR MARKER TECHNIQUES
FOR THE DETECTION OF DNA
CYTOSINE METHYLATION

Fatih KUMBASAR

Mehmet CAN

Res. Assist. Glilcan KAYMAK BAYRAM
ilknur AYAN

Zeki ACAR

Ondokuz Mays University TURKIYE

THE IMPORTANCE OF RANGELANDS
AS CARBON SINKS

Halit Burak YUKSEKDAG
Hayrullah OZBEK
Mustafa Can SARIOGLU
Mustafa ARSLAN
Mustafa BOLUK

Kayseri Sugar Factory TURKIYE

SUSTAINABLE AGRICULTURE AND
SUGAR BEET: AN ANALYSIS OF
CARBON FOOTPRINT, WATER USAGE,
AND EFFICIENCY

Hayrullah OZBEK

Halit Burak YUKSEKDAG
Oguzhan ULU

Anil Mehmet BALTACI

Kayseri Sugar Factory TURKIYE

EFFECT OF BIOLOGICAL AND
ORGANIC FERTILIZERS ON YIELD AND
QUALITY IN ORGANIC SUGAR BEET
FARMING

Prof. Dr. Koksal KARADAS
Assist. Prof. Dr. Osman Dogan BULUT

Igdur University TURKIYE

SiiRT PISTACHIO PRODUCERS’
DEMOGRAPHIC CHARACTERISTICS
AND PRODUCTION PROBLEMS: THE
CASE OF SiiRT PROVINCE

Assist. Prof. Dr. Osman Dogan BULUT
Prof. Dr. Koksal KARADAS

Igdr University TURKIYE

EXAMINATION OF FARMERS'
KNOWLEDGE AND AWARENESS ON
THE ENVIRONMENTAL EFFECTS OF
PESTICIDE USE: THE CASE OF IGDIR

PROVINCE

Dr. Aysun UYSAL
Prof. Dr. Sener KURT
Tugba HANEDAN

Hatay Mustafa Kemal University
TURKIYE

ABIOTIC STRESS FACTORS AND THEIR
EFFECTS IN STONE FRUIT ORCHARDS
OF AMIK PLAIN

Dr. Aysun UYSAL

Res. Assist. Yusuf GUMUS
Prof. Dr. Soner SOYLU
Assoc. Prof. Dr. Merve OGUZ
Prof. Dr. Emine Mine SOYLU

Hatay Mustafa Kemal University
TURKIYE

DETERMINATION OF IN VITRO
ANTIFUNGAL ACTIVITY OF WOOD
VINEGAR AGAINST ROSALLINIA
ROOT ROT DISEASE AGENT IN FIG
TREES

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

05.03.2025 / HALL-3 / SESSION-2 -
ANKARA LOCAL TIME: 1230 - 14 30
HEAD OF SESSION: Prof. Dr. Aydin AKKAYA
AUTHORS AFFILIATION TOPIC TITLE

Prof. Dr. Aydin AKKAYA

Mus Alparslan University TURKIYE

REASONS FOR WHITE SPIKE
FORMATION IN WHEAT AND
DIAGNOSIS

Prof. Dr. Aydin AKKAYA

Mus Alparslan University TURKIYE

WHEAT BASED INTERCROPPING

Res. Assist. Dilek DOGAN
Prof. Dr. Celalettin GOZUAGIK

Igduwr University TURKIYE

HARMFUL INSECTS OF THE
HETEROPTERA (HEMIPTERA)
SUBORDER SEEN ON FRUIT TREES IN
IGDIR PROVINCE

Assist. Prof. Dr. Tahsin UYGUN
Assist. Prof. Dr. Mesut COSLU
Assist. Prof. Dr. Mete YiGIT
Assoc. Prof. Dr. Iker UNAL

Burdur Mehmet Akif Ersoy University
TURKIYE

DETERMINATION OF ORANGE FRUIT
RIPENESS LEVELS USING DEEP
LEARNING-BASED INSTANCE

SEGMENTATION METHOD

Muhammet OTER
Prof. Dr. Celalettin GOZUAGIK

Igdur University TURKIYE

PESTICIDE USE IN IGDIR PROVINCE

Res. Assist. Dr. Ezgi DEMIRAL

Dogus University TURKIYE

A CRITICAL ANALYSIS OF TURKEY'S
AGRICULTURAL POLICIES IN THE
CONTEXT OF COMBATING CLIMATE
CHANGE AND SUSTAINABLE
AGRICULTURE

Alev ALDEMIR

Prof. Dr. ismail KIYAK
Faruk AYDIN

Ahmet KIRIK

Marmara University TURKIYE
Filizhane Biotechnology R&D
Agricultural Applications Tic.Ltd. §ti,
Istanbul TURKIYE

PORTABLE MINI-SCALE VERTICAL
FARMING SYSTEM DESIGN:
GROWING MICROSPROUT IN SOIL-
LESS MEDIA

Assist. Prof. Dr. Asli ISLER KAYA

Turkish German University TURKIYE

SUSTAINABLE AGRICULTURE FOR
OILSEED CROPS

Yagmur TURKMEN
Prof. Dr. Filiz ERTUNC

Ordu University TURKIYE
Ankara University TURKIYE

INCIDENCE OF GRAPEVINE PINOT
GRIS VIRUS IN WESTERN BLACK SEA
REGION, TURKEY AND
PHYLOGENETIC ANALYSIS BASED ON
COAT PROTEIN AND MOVEMENT
PROTEIN GENE

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS EY Y
A

05.03.2025 / HALL-4 / SESSION-2 -
ANKARA LOCAL TIME: 12 30 - 14 30
HEAD OF SESSION: Dr. Sundhararajan R.
AUTHORS AFFILIATION TOPIC TITLE
LAZREG Halima
SEBAA Hanane Siham University of Sciences and Technology
CELIK Muhammed Suleyman Oran Mohammed Boudiaf ALGERIA PHENOLIC COMPOUNDS OF

Yildiz llyas

Ramazan ERENLER
ABDEDDAIM Katia Khadidja
DJABEUR Abd Erezzak

Igduwr University TURKIYE
University of Sciences and Technology
Oran Mohammed Boudiaf ALGERIA

OPUNTIA STRICTA CLADODES

Soukaina El Bourachdi
Abdelhay El Amri

Ali Raza Ayub

Fatima Moussaoui
Amal Lahkimi

Sidi Mohamed Ben Abdellah
University MOROCCO
Ibn Tofail University MOROCCO
Beijing Institute of Technology CHINA
Sidi Mohamed Ben Abdellah
University MOROCCO

DEVELOPMENT OF A NOVEL LOW-
COST ADSORBENT
CHITOSAN@EDTA@CELLULOSE
COMPOSITE TO EFFECTIVELY REMOVE
METHYL ORANGE DYE FROM
WASTEWATER: EXPERIMENTAL AND
THEORETICAL INVESTIGATION

Hafiza Zara Saeed
Muhammad Wajid
Musrat Shaheen

Government College University
PAKISTAN

EFFICACY OF ESSENTIAL ELEMENTS
AGAINST SUCKING INSECT PESTS OF
COTTON UNDER DIFFERENT
CONDITION

Dr. Sundhararajan R.
Mrs. Jothilakshmi. R.
Mr. S.G.Raman

Mohammed Sathak AJ College INDIA

GREEN INNOVATIONS IN MEDICINAL
AND AROMATIC PLANT RESEARCH

Farrah Deeba

Muhammad Huzaifah Khalid
Anas Sarwar Qureshi
Muhammad Adil

Agriculture University PAKISTAN
Riphah International University
PAKISTAN

THERAPEUTIC STUDY OF
CENTRATHERUM
ANTHELMINTICUMN FOR THE
CONTROL OF SUBCLINICAL MASTITIS
IN BUBALINE

Sadiq, M.S
Singh, I.P
Ahmad, M.M
Sani, B.S
Nazifi, 1.K

Department of Agricultural Economics
and Agribusiness NIGERIA
Federal Inland Revenue Services
NIGERIA

SEED-TO-SHELF VENTURES: BUILDING
A YOUTH-LED AGRIBUSINESS MODEL
FOR FARM-TO-MARKET
TRANSPARENCY

Oyewole Mojisola Fauziyah

Ibadan University NIGERIA

ACCEPTABILITY OF ORANGE FLESHED
SWEET POTATO CONFECTIONARIES
AMONG FACULTY OF AGRICULTURE
STUDENTS, UNIVERSITY OF IBADAN.

NIGERIA

GUNASEKAR G

Tamil Nadu Agricultural University
INDIA

EVOLUTION, BEHAVIOR AND
ECOLOGY OF FEATHER MITE

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.
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HEAD OF SESSION: Dr. Le Dinh Trong & Assoc. Prof. Dr. Pham Duc Thuan

AUTHORS

AFFILIATION

TOPIC TITLE

Fedwa BEGHDADI
El-Hadj DRICHE

Hassiba Benbouali University of Chlef
ALGERIA

PHYSIOLOGICAL AND BIOCHEMICAL
CHARACTERIZATION OF SOME
STRAINS OF ACTENOBACTERIA
ISOLATED FROM AN ALGERIAN

SAHARAN SOIL WITH A POTENTIAL

FOR INHIBITION OF CERTAIN FUNGI

AND PHYTHOPATHOGENIC BACTERIA

Zineb El Hamri
M. Karaoui

M. Alami

M. Assouag

Moulay Ismail University MOROCCO

THE IMPACT OF ADDING WALNUT
SHELL POWDERS ON THE
MORPHOLOGY, THERMAL

PROPERTIES, AND MECHANICAL
PERFORMANCE OF POLY(LACTIC
ACID) (PLA)

Dhivya C.
Arunkumar R.

Tamil Nadu Agricultural University
INDIA

TECHNOLOGY TRANSFER AND ITS
ROLE IN ENHANCING GLOBAL
AGRICULTURAL PRODUCTIVITY

Oluwaseun Adekoya Adelaja
Babafemi Raphael Babaniyi
Olayinka Abigail Ajongbolo

Federal University of Technology
NIGERIA
National Biotechnology Research and
Development Agency NIGERIA

BIOSORPTION OF METHYL RED,
THYMOL BLUE AND THEIR DYE
MIXTURES USING MODIFIED
ELEPHANT GRASS, Pennisetum
purpureum

Youssef El Hilali Alaoui
Said Bouda

Hajar Mhammedi

Adil Essarioui

Sultan Moulay Slimane University
MOROCCO
National Institute of Agricultural
Research MOROCCO

FUSARIUM ANTAGONISM IN SOIL
AND RESOURCE COMPETITION DRIVE
THE SUPPRESSION OF BAYOUD
DISEASE IN MOROCCAN DATE PALM
PLANTATIONS

Dr. Le Dinh Trong
Assoc. Prof. Dr. Pham Duc Thuan

Dong Thap University VIETNAM
Can Tho University VIETNAM

THE IMPACT OF THE U.S.
DEVELOPMENT AID ON THE
AGRICULTURE OF SOUTH VIETNAM
(1954-1975)

Amira DEBAGHI
Prof. Dr. Saida MESSGO-MOUMENE

Saad Dabhleb Blida 1 University
ALGERIA

VALORIZATION OF AGRICULTURAL

RESIDUES FROM TOMATO PLANTS

GROWN WITH ENDEMIC BACTERIAL
ISOLATES

Dona Mary Eldhose
Sejian V

College of Veterinary and Animal
Science INDIA
Rajiv Gandhi Institute of Veterinary
Education and Research INDIA

PLANT SECONDARY METABOLITES TO
REDUCE ENTERIC METHANE
EMISSION IN DAIRY CATTLE

Nassima BAHA
Sabrina BEHAIRI
Roumaissa MOULKAF
Massakib BEKKAYE

University of Sciences and Technology
Houari Boumedienne ALGERIA

APPLICATION OF NEW
BIOTECHNOLOGICAL PRACTICES FOR
SUSTAINABLE AGRICULTURE:
BIOFERTILIZATION

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS EY Y
A

05.03.2025 / HALL-1 / SESSION-3 =5
ANKARA LOCAL TIME: 1500 - 17 00
HEAD OF SESSION: Assoc. Prof. Dr. Hilal GASIMOV
AUTHORS AFFILIATION TOPIC TITLE

Agalarova Seama

Nahcivan State University
AZERBAIJAN

CLINICAL USE OF HORMONES

Cavadxan QASIMOV
Osrof OLOKBOROV

Nahcivan State University
AZERBAIJAN

THE IMPORTANCE OF AGRICULTURE
IN THE SUSTAINABLE ECONOMIC
DEVELOPMENT OF THE NAKHCHIVAN
AUTONOMOUS REPUBLIC

Assoc. Prof. Dr. Hilal GASIMOV
Assoc. Prof. Dr. Anvar IBRAHIMOV
Dr. Mursel SEYIDOV

Assoc. Prof. Dr. Namig ABBASOV

Nahcivan State University
AZERBAIJAN

USEFUL PROPERTIES AND USES OF
SPECIES BELONGING TO THE GENERA
BARBERRY (BERBERIS L.) AND IRGA
(AMELANCHER MEDIK) COMMON IN
THE AREA HAVUSH VILLAGE

Dr. Mursel SEYIDOV

Assoc. Prof. Dr. Hilal GASIMOV
Assoc. Prof. Dr. Namig ABBASOV
Assoc. Prof. Dr. Anvar IBRAHIMOV
Fidan HUSEYNOVA

Nahcivan State University
AZERBAIJAN

NATURAL RESOURCES OF FRUIT
PLANTS BELONGING TO THE GENERA
APPLE (MALUS MILL.), PEAR (PYRUS
L.) AND CHERRY (PRUNUS L.) FOUND
IN THE HAYFIELD AND FOREST EDGE
AREAS

Assoc. Prof. Dr. Namig ABBASOV
Assoc. Prof. Dr. Hilal GASIMOV

Dr. Mursel SEYIDOV

Assoc. Prof. Dr. Bahruz MAMMEDOV
Semennaz ABBASLI

Nahcivan State University
AZERBAIJAN

SPECIES OF THE GENUS LONICERA L.
IN THE FLORA OF THE NAKHCHIVAN
AUTONOMOUS REPUBLIC, THEIR
PHYTOCHEMICAL PROPERTIES AND
PROSPECTS OF USE (AZERBAIJAN)

Dashgin GANBAROV
Safura BABAYEVA

Nahcivan State University
AZERBAIJAN

USAGE DIRECTIONS OF SPECIES
BELONGING TO THE GENUS
ALCHEMILLA L. IN THE FLORA OF THE
NAKHCHIVAN AUTONOMOUS
REPUBLIC

Leyla IBRAHIMOVA

Nahcivan State University
AZERBAIJAN

AGRO-PRODUCTION
CHARACTERISTICS OF SOILS IN THE
NAKHCHIVAN AUTONOMOUS
REPUBLIC (ON THE EXAMPLE OF
SHAHBUZ AND ORDUBAD DISTRICTS)

Aydan MAHARRAMLI
Assoc. Prof. Dr. Mahir MAHARRAMOV

Nahcivan State University
AZERBAIJAN

THE ROLE OF BEES OF THE GENUS
HYLAEUS FABRICIUS, 1793 IN
POLLINATION OF CORIANDER AND
FENNEL PLANTS IN NAKHCHIVAN
AUTONOMOUS REPUBLIC

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

05.03.2025 / HALL-2 / SESSION-3 =5
ANKARA LOCAL TIME: 1500 - 17 00
HEAD OF SESSION: Assoc. Prof. Dr. Aysun ALTIKAT
AUTHORS AFFILIATION TOPIC TITLE

Assoc. Prof. Dr. Aysun ALTIKAT

Igdur University TURKIYE

NANOPESTICIDE USAGE IN
SUSTAINABLE AGRICULTURE: AN
ENVIRONMENTALLY FRIENDLY
ALTERNATIVE?

Assoc. Prof. Dr. Aysun ALTIKAT

Igdur University TURKIYE

CLIMATE THREATS ON
AGRICULTURAL PRODUCTION:
EXTREME WEATHER EVENTS AND
WATER MANAGEMENT

Prof. Dr. ismail GUVENC
Arzu AKBAS
Soner AKCAN

Kahramanmaras Siitcii Imam
University TURKIYE

AGRICULTURE IN KAHRAMANMARAS

Agr. Eng. Zekiye ALTUNTEKIN
Prof. Dr. Celalettin GOZUACIK

Igdwr University TURKIYE

FRUIT SPECIES DAMAGED BY SAN-
JOSE SCULBI (QUADRASPIDIOTUS
PERNICIOSUS COMST.) (HEMIPTERA:
DIASPIDIDAE) SEEN IN ORCHARDS IN
IGDIR PROVINCE AND THEIR
DAMAGE STATUS

Agr. Eng. Zekiye ALTUNTEKIN
Prof. Dr. Celalettin GOZUACIK

Igdur University TURKIYE

DAMAGE SITUATION OF PEACH
SHOOT MOTH, ANARSIA LINEATELLA
(ZELLER) (LEPIDOPTERA:
GELECHIIDAE) IN PEACH GARDENS
OF IGDIR PROVINCE

Assist. Prof. Dr. Boran KARATAS

Van Yiiziincii Yil University TURKIYE

IMPACTS OF TEMPERATURE
FLUCTUATIONS ON AQUACULTURE
AND MITIGATION STRATEGIES

Nihal Ceren ALICI
Prof. Dr. Mehmet Ali KIRPIK

Kafkas University TURKIYE

EFFECTS OF VERMICOMPOST
APPLICATIONS ON YIELD
PARAMETERS OF KAVILCA WHEAT

All participants must join the conference 10 minutes before the session time. Every presentation should last no longer than
10-12 minutes. Kindly keep your cameras on till the end of the session.



ONLINE PRESENTATIONS

05.03.2025 / HALL-3 / SESSION-3 =5
ANKARA LOCAL TIME: 1500 - 17 00
HEAD OF SESSION: Assoc. Prof. Dr. Tuncay KAYA
AUTHORS AFFILIATION TOPIC TITLE

Res. Assist. Ridvan TiK
Assoc. Prof. Dr. Tuncay KAYA

Igduwr University TURKIYE
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Abstract

This study investigates the spatial and temporal trends of key hydrometeorological variables—
evapotranspiration, soil moisture, precipitation, temperature, and runoff—across global land
areas, categorized into five major Kdppen climate classes. Monthly data from the Global Land
Data Assimilation System (GLDAS) were analyzed to evaluate long-term trends using the
Mann-Kendall test and Sen's slope estimator. Results reveal significant spatial and temporal
variability in trends, driven by regional climatic characteristics.

In tropical climates, evapotranspiration and precipitation exhibit increasing trends, whereas soil
moisture and runoff show moderate declines, reflecting amplified water scarcity. Dry climates
demonstrate significant warming trends with marked decreases in soil moisture and runoff,
highlighting vulnerability to desertification. Continental climates experience notable increases
in temperature, coupled with declining runoff and mixed trends in soil moisture and
precipitation. Temperate climates exhibit pronounced increases in evapotranspiration and
temperature, with precipitation trends varying regionally. Polar climates indicate substantial
warming trends, accompanied by significant reductions in snow-driven runoff.

Spatially, warming trends dominate across all climate classes, with dry and polar regions
showing the steepest increases. Variability in precipitation trends across regions suggests
complex interactions between climate drivers. The findings underscore the need for region-
specific water resource management strategies to mitigate climate change impacts on hydro-
meteorological processes.

Keywords: GLDAS, Koppen climate classes, Mann-Kendall, Sen's slope, evapotranspiration,
soil moisture, precipitation, surface runoff
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Abstract

Introduction and Purpose: Ebenus pinnata Aiton, a perennial herb native to North Africa and
the Iberian Peninsula, is commonly known as Sofat Ibagra. This plant has a rich history of
traditional use in folk medicine for treating various ailments, including inflammation, wounds,
and digestive disorders. Despite its traditional applications, scientific research on the
pharmacological potential of Ebenus pinnata Aiton remains limited.

This study aims to elucidate the phytochemical composition of Ebenus pinnata Aiton and
investigate its potential biological activities, specifically focusing on antioxidant properties.

Materials and Methods: Antioxidant activity was assessed both in vitro and in vivo. In vitro,
antioxidant capacity was evaluated using the ABTS (2,2'-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid)) assay, which measures the ability of the sample to scavenge free radicals, the
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ferric reducing power (FRP) assay, which measures the electron-donating capacity of the
sample, and the thiobarbituric acid reactive substances (TBARS) assay, which measures lipid
peroxidation products. In vivo, antioxidant activity was assessed by measuring lipid
peroxidation (LPO) levels in serum, an indicator of oxidative stress in the body.

Results: Leaf extracts were administered to mice subjected to H202 oxidative stressor,
following the treatment period, liver tissue was collected, and malondialdehyde (MDA) levels,
a marker of lipid peroxidation, were quantified using the TBARS assay. Results demonstrated
a significant decrease in MDA levels in the mice receiving the Ebenus pinnata leaf extract
compared to the control group receiving the oxidative stressor alone.

Conclusion : This finding suggests that Ebenus pinnata leaf extracts possess in vivo antioxidant
activity, capable of mitigating lipid peroxidation induced by H202 in mice.

Key Words: Ebenus pinnata Aiton ; Phytochemical screening ; Antioxidant activiy

March 04-05, 2025 / Igdir University, Tiirkiye 3



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

EVOLUTION, BEHAVIOR AND ECOLOGY OF FEATHER MITE

GUNASEKAR G
PG Scholar Department of Agricultural Entomology,
Tamil Nadu Agricultural University
ORCID: 0009-0007-2566-8348

Abstract

Birds host many lineages of symbiotic mites, but the greatest diversity is shown by the three
superfamilies of astigmatan feather mites: Analgoidea, Pterolichoidea, and Freyanoidea.
Members of this diphyletic grouping have colonized all parts of the avian integument from their
ancestral nidicolous habitat. Whereas some clearly feed on feather pith or skin, acting as
parasites, other feather mites are paraphages and consume feather oils without causing
structural damage. Sexual dimorphism in feather mites is often extreme, and little is known of
the function of many elaborate male structures. Abundance and location of vane-dwelling mites
is affected by season, temperature, light, humidity, and host body condition. Because
transmission between hosts usually depends on host body contact, it is unsurprising that feather
mite phylogeny often parallels host phylogeny; however, recent cladistic analyses have also
found evidence of host-jumping and “missing the boat” in several mite lineages.

Keywords: Birds, diversity, habitat, mite, feather
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Abstract

The Mediterranean fruit fly, Ceratitis capitata Wiedemann (Diptera: Tephritidae), is a major
pest that causes significant damage to fruit crops in the El Gharb region. Understanding its
population dynamics is essential for developing effective pest management strategies. This
study aims to investigate the life cycle, and environmental factors influencing C. capitata both
in laboratory conditions and through field monitoring outside the crops. Laboratory rearing was
conducted to track the development stages, survival rates, sex ratio. Additionally, an
evolutionary monitoring was carried out outside of crop areas to observe population fluctuations
in natural environments. The data obtained from both controlled and field settings allowed us
to assess the effects of environmental variables such as temperature, humidity, on the
population dynamics of C. capitata. Our findings offer insights into the biology and ecology of
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this pest and provide a basis for developing integrated pest management strategies tailored to

the specific conditions of the ElI Gharb region, ultimately supporting sustainable agricultural
practices.

Keywords: Ceratitis capitata, population dynamics, Mediterranean fruit fly, pest management,
El Gharb region, Morocco
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GREEN INNOVATIONS IN MEDICINAL AND AROMATIC PLANT RESEARCH

Dr.Sundhararajan R
Principal and Professor, Mohammed Sathak AJ College of Pharmacy

Mrs.Jothilakshmi.R
Associate Professor, Mohammed Sathak AJ College of Pharmacy

Mr.S.G.Raman
Associate Professor, Mohammed Sathak AJ College of Pharmacy

Abstract

The increasing global demand for natural products, coupled with the need for sustainable
practices, has led to significant advancements in the research and development of green
technologies within medicinal and aromatic plants. Green innovations focus on
environmentally friendly methodologies for cultivating, extracting, and processing plant-based
bioactive compounds. These technologies aim to reduce the environmental footprint of plant-
derived products while enhancing the efficiency and efficacy of the bioactive compounds
present in these plants. Key strategies include the use of organic farming techniques,
biotechnological innovations, and solvent-free extraction methods, all of which minimize
ecological damage and improve sustainability.

Bioactive profiling of medicinal and aromatic plants plays a crucial role in identifying the
specific compounds responsible for therapeutic effects, including antioxidants, anti-
inflammatory agents, and antimicrobial substances. Recent advancements in analytical
techniques, such as chromatography and mass spectrometry, enable precise identification of
these bioactive molecules, allowing for the development of targeted therapeutic applications.
Additionally, green technologies such as micropropagation and bioreactor-based plant
production systems offer promising alternatives to traditional cultivation methods, promoting
resource efficiency and reducing waste.

This evolving area of research not only supports the sustainable use of medicinal plants but also
contributes to the global push for greener and more sustainable healthcare solutions. The
integration of green technologies with bioactive profiling is expected to revolutionize the
production of plant-based medicines, making them more accessible, environmentally friendly,
and effective in treating a wide range of health conditions.

Keywords: Green technologies, medicinal plants, aromatic plants, bioactive profiling,
sustainable practices, natural products, plant-based medicines, eco-friendly extraction,
biotechnology, sustainable agriculture.
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Abstract

The growing demand for sustainable and eco-friendly methods in nanomaterial synthesis has
prompted the use of plant-based extracts as potential reducing and stabilizing agents. This
research focuses on the green synthesis of Manganese oxide (MnQ) nanoparticles using Citrus
limon peel extract, a readily accessible and cost-effective source of bioactive compounds. The
antioxidants and phytochemicals present in lemon peel facilitate the reduction of metal ions
into nanoparticles while preventing agglomeration. The synthesized (MnO)nanoparticles were
characterized using various techniques including IR, UV-Vis spectroscopy, XRD and SEM.
UV-Vis analysis revealed a distinct absorption peak at 370 nm, confirming the presence of
MnO nanoparticles. X-ray diffraction (XRD) confirmed their crystalline structure, with an
average particle size ranging from 32 to 35 nm. The antibacterial activity of the MnO
nanoparticles was tested against Escherichia coli and Staphylococcus aureus using the agar
well diffusion method. The green synthesis approach offers numerous advantages, including
environmental friendliness, simplicity, and the elimination of harmful chemicals.

Key words: Green synthesis, Manganese oxide nanoparticle, biosynthesis
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Abstract

After the Geneva Agreement on Indochina in 1954, France left Indochina and Vietnam. The
United States quickly replaced it and became the largest aid provider to the Republic of Vietnam
government. US aid in the form of “development aid” played an important role in the economic
development of South Vietnam and greatly influenced the US war policy in Vietnam. On the
positive side, that aid had a strong impact on the transformation of rural areas in South Vietnam.
Modern capitalist economic methods were increasingly developed in rural areas in South
Vietnam. However, in the context of US aid policy in Vietnam, it was completely linked to the
war with the terrible destruction caused by bombs and toxic chemicals that the US army caused
to agriculture and the lives of farmers in South Vietnam. In international relations in Southeast
Asia during this period, the US aid policy caused geopolitical complications, contributed to the
increasingly fierce war in Vietnam and had a great impact on security and politics in the region.

This research paper aims to clarify the US aid policy for the Republic of Vietnam government
in agricultural policy. Research from national archival sources, combined with historical factual
methods, will contribute to clarifying important historical issues of the relationship between the
Republic of Vietnam and the United States from 1954 to 1975.

Keywords: development aid, agriculture, South Vietnam, Republic of Vietnam, US, Vietnam
War

Introduction

Before 1975, the United States government acted as both the “midwife” and the “lifeline” that
nurtured the emergence and existence of the so-called Republic of Vietnam (RVN) in Southern
Vietnam. This “lifeline” was none other than “US aid”. Without American intervention and the
influence of its aid, Vietnam’s history might not have endured more than two additional decades
of suffering and devastation. However, this study does not examine US aid in general, nor does
it focus on its military assistance to the RVN. Instead, the primary concern is the most
economically relevant form of aid - specifically, the assistance that had an impact on the
agricultural economy of the RVN.
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Results and discuss
Types of US Economic Aid to the Republic of Viethnam (RVN)

The most economically significant forms of US aid to the RVN can be broadly categorized
into two types:

- Commercial Import Programme (CIP): Implemented through two mechanisms -
Commercial Aid & Commodity Sales

Commercial Aid: The United States provided foreign currency to the RVN to finance the
import of goods. This was the largest form of economic aid, primarily focused on consumer
products, which contributed significantly to inflationary pressures.

Commodity Sales: Governed by Title I of Public Law 480 (PL-480), this was the second-
largest economic aid program after Commercial Aid. It involved surplus US agricultural
products, which temporarily alleviated food shortages. However, these products were often not
suited to Vietnamese tastes, and some of them created competition that negatively affected
Southern Vietnam’s agricultural production.

- Development Aid: Consisting of Technical Assistance, Project Aid, and Development
Credit.

Technical Assistance: In principle, this form of aid focused on human resources,
knowledge, and methodologies. It was the smallest component of US aid, primarily targeting
agriculture, healthcare, education, and social sectors, making it beneficial for long-term
development.

Project Aid: This was direct US government assistance, implemented through “agreements”
or “action plans.” It generally fell into three categories: Counterinsurgency Programs,
Infrastructure Warfare Programs, and Socioeconomic Development Programs. Despite being
limited in quantity and value, its impacts were often mixed - some projects contributed to
economic development, while others had unintended consequences.

Development Credit: A form of long-term capital lending with low interest rates, beneficial
to both parties, though it was provided in very limited amounts.

From this classification, it is evident that aid specifically aimed at agricultural development
in the RVN constituted only a small portion of the second category - “Development Aid” -
characterized by low quantity and limited value.
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An overview of the proportion of the most economically significant aid within the total
US assistance to the RVN from 1955 to 1975 can be observed in the following summary table:

Fiscal AID? PL 480 Piasjter ecglcl):)?:lic M.ilitary Total
year subsidy aid assistance assistance
1955 320,2 2,2 3224 322.4
1956 195,7 14,3 210,0 176,5 386,5
1957 259.,4 22,8 282,2 119,8 402,0
1958 179.4 9,6 189,0 79,3 268,3
1959 200,9 6,5 207,4 52,4 259,8
1960 170,6 11,3 181,8 72,7 254,5
1961 140,5 11,5 152,0 71,0 223,0
1962 124,1 31,9 156,0 2372 393,2
1963 143,3 52,6 195,9 275,9 471,8
1964 165,7 59,1 5,8 230,6 190,9 421,5
1965 225,0 49,9 15,4 290,3 318,6 608.9
1966 593,5 143,0 57,4 793.9 686,2 1.480,1
1967 494.,4 73,7 98,5 666,6 662,5 1.329,1
1968 3982 1385 114,4 651,1 1.243.,4 1.894,5
1969 314,2 99,4 146,9 560,5 1.534,0 2.094,5
1970 365,9 110,8 178,7 655.,4 1.577,3 2.232,7
1971 387,7 188,0 202,3 778,0 1.945,6 2.723,6
1972 386,8 67,8 133,1 587,7 2.602,6 3.190,3
1973 313,3 1883 29,5 531,2 3.349.4 3.880,6
1974 384,3 269.,9 3,2 6574 941,9 1.599,3
1975 191,3 49,6 240,9 625,1 866,0
Total 5.954.,4 1.600,7 985,2 8.540,3 16.762,3 25.302,6

Table 1: US economic and military assistance to South Vietnam by fiscal year, 1955-1975
(million dollars) [3, p.200]

According to the table, the total volume of US aid to the RVN from 1954 to 1975 was
enormous, exceeding $25 billion. Military aid accounted for more than two-thirds of this total.
Although economic aid was also substantial, amounting to over $8.5 billion, the majority of
this amount did not directly contribute to agricultural development in the RVN.

Aid specifically aimed at agricultural development represented only a very small
proportion. This can be further illustrated through the following statistical table on project aid

categories:

March 04-05, 2025 / Igdir University, Tiirkiye

11



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

Class Project Aid Proj (Z‘i‘é-type PL 481(;-T1tle Total
Relief & rehabilitation 87,7 128,7 330,6 547,0
Political development 284.5 284,5
Public Safety & public adm 159,0
Pacification 125,5
Economic development 516,0 58,9 574,9
Agriculture & natural resources 85,5 58,9
Industrial & mineral 103.9
development
Labor 6,0
Transportation 320,6
Social development 267,4 267,4
Health & sanitation 209,9
Education 57,5
Technical support 231,5 231,5
Other 192.8 197,1 389.,9
Discrepancy® -25,3 -25,3
Total 1.554,6 384,7 330,6 2.269,9

Table 2: Noncommercial aid to South Vietnam by class of project, cumulative to end of period
(million dollars) [3, p.208]

According to the statistics, over a span of more than 20 years, the most directly relevant
form of US aid to the RVN’s agriculture was project aid. However, agricultural-related projects
accounted for only about 5% of the total project aid value, amounting to less than $150 million
- equivalent to approximately 1.7% of total economic aid and just 0.6% of total US aid to the
RVN.

US assistance related to agriculture was also reflected in loan-based aid. However, a
distinctive characteristic of the RVN was that US loans were significantly smaller than grants,
as the United States prioritised its global strategic interests in Vietnam over financial returns.
“From 1958 to 1969, the United States lent Vietnam $90 million” [2, p.17]. Over the course of
20 years, total US credit to the RVN was estimated at nearly $200 million, though only a small
portion of these loans was directly allocated to agriculture or used by borrowers for agricultural
purposes. For instance, US funding partially contributed to the establishment of the National
Agricultural Credit Bureau under Ngo Dinh Di¢m in 1957 and the Agricultural Development
Bank under Nguyén Van Thiéu in 1967. In 1970, the US also provided a loan to Nguyén Vin
Thigu’s regime to implement the “Land-to-the-Tiller” law, etc.

Beyond financial assistance, US agricultural aid to the RVN also included technical
experts accompanying various projects. Specifically, during the period 1966-1973, the total
number of US technical advisors was as follows:
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Number of US AID- Participating Contractor Number of

technicians employed agency technicians | participants
1966 1.014 781 97 136 344
1967 2.074 1.591 219 264 1.160
1968 2.780 1.908 371 501 643
1969 2.864 1.771 306 787 691
1970 2.177 1.480 255 442 974
1971 1.649 1.248 108 293 1.039
1972 1.109 912 67 130 1.223
1973 882 579 81 222 1.030

Table 3: Number of technicians supported by AID project funds, 1966-1973 [3, p.210]

However, it is important to note that the total figures in the table do not exclusively
represent agricultural experts, as they were involved in various projects, with agricultural
initiatives constituting only a small fraction. Additionally, the salaries of these technical
advisors were included in the total funding for each project, further reducing the actual financial
benefits that Southern Vietnam’s agriculture received from US aid.

Beyond the United States, the RVN also received aid from various allied nations and
international organisations. A 1974 study conducted in the RVN reported: “According to the
Ministry of Foreign Affairs, from 1964 to 1970, Vietnam received $145,835,000 from 45
countries” [2, p.13]°. In the following years (1970-1974), these nations continued to provide
aid, amounting to several hundred million dollars. For instance, annual aid figures were as
follows:

1970: $21.80 million
1971: $18.93 million
1972: $61.60 million
1973: $151.40 million

The aid and loan distribution for the RVN in 1974 is outlined as follows:

Nation Aid Loan Total
Australia 9 9
Canada 3 3
Taiwan 2 2 4
Denmark 2 3 5
France 8 12 20
West Germany 8 4 12
Japan 24 35 59
South Korea 3 3
Netherlands 3
Other countries 2 1 3
United Nations 5 5
Asian Development Bank 4 4
Other Multilateral Aid 2 2
Total 68 64 132

Table 4: Aid and Loan Assistance to the RVN from Various Countries and International
Organisations in 1974 (Excluding the US) [5, p.190]

However, not all aid from non-US sources was directed toward agricultural
development in the RVN, as these contributions spanned various sectors. Notable agricultural-
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related aid came from countries participating in the “Colombo Plan” (United Kingdom,
Australia, Japan, etc.) and members of the “Free Bloc”: France: Sent numerous agricultural
and irrigation experts, professors, and scholars; provided scholarships for overseas study;
established laboratories for the Agricultural and Forestry College; and funded experimental
cotton plantation projects, etc. West Germany (FRG): Supplied agriculture and forestry
experts, imported German machinery, and granted scholarships, etc. United Kingdom:
Dispatched experts to research and develop tea factories, provided fishing equipment, supplied
agricultural school facilities, and awarded scholarships, etc. Republic of China (Taiwan):
Supplied tractors, grain storage facilities, farming techniques, production models, and
agriculture-related scholarships, etc. Other contributing nations included Japan, Israel,
Philippines, South Korea, and others. International organisations also played a role, such as:
Asian Cultural Agency (since 1956); Asian Productivity Organization (since 1965); United
Nations, etc.

The Impact of US “Development Aid” on the Agriculture of the RVN

From the historical reality of the 1954-1975 period, it is evident that US development
aid influenced various aspects of the RVN’s agriculture, including land reform, agricultural
credit, the introduction of new rice and crop varieties, cultivation techniques,...and the
agricultural market. For instance, during Ng6 Pinh Diém’s administration, the US played a
significant role in supporting land resettlement projects, the establishment of “prosperous
hamlets” and “strategic hamlets.” Under Nguyén Vin Thiéu, the US helped introduce IR rice
varieties, provided funds for land purchases to implement the Land-to-the-Tiller Law (NCCR),
financed and trained personnel for the establishment of the Agricultural Bank and Rural Bank,
and supported programs such as the New Life Hamlets, Rejuvenated Hamlets, and the Rural
Pacification & Reconstruction Program, etc.

How should the impact of US aid on RVN’s agriculture be assessed? Was it significant
or minimal? Beneficial or detrimental? Sincere or merely strategic?

From the categorisation of US aid, the portion truly beneficial to agricultural
development was only a small fraction of what was classified as “development aid,” particularly
under “project-based aid.” However, as previously noted, the total value of agricultural and
natural resource development projects accounted for less than 5.5% of all project-based aid over
two decades. Furthermore, “project-based aid” was often divided into three main programs:
“Counterinsurgency,” “Infrastructure Support,” and “Socioeconomic Development.” Historical
evidence suggests that not all projects under these categories actually contributed to agricultural
progress. For example, the Strategic Hamlet Program not only failed to foster agricultural
development but also caused severe social disruptions and ultimately collapsed.

Additionally, an analysis of the “National Budget” distribution, based on foreign aid
allocations to RVN ministries, further highlights the lack of investment in agriculture. Even
during the peak years of the Land-to-the-Tiller Law’s implementation, the Ministry of
Agriculture consistently received one of the lowest budget allocations:
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Ministry/Year 1970 1971
Office of the President 3.031.000 160.000
Ministry of Public 1.170.000 915.000
Reconciliation
Ministry of the 177.000 210.000
Interior
Ministry of Education 171.000 -
Ministry of Health 27.000 -
Ministry of
Agriculture 147.000 226.000
Ministry of Public
Works - 1.206.000
Ministry of Finance - 4.800.000

Bang 5: Allocation of Foreign Aid Budget for Selected Ministries of the Republic of Vietham
(RVN) in 1970-1971 [4, p.49]

Thus, the proportion and value of aid beneficial to the development of agriculture in the
Republic of Vietnam (RVN) within the total economic aid in particular, and total US aid in
general, were extremely minimal, not to mention the losses and reductions through various
means. Placed in the context of South Vietnam, where agriculture was the dominant economic
sector, and considering the damages of war that the US simultaneously brought, the amount of
US aid for the agricultural development of the RVN was even more insignificant.

Nevertheless, it must be acknowledged that certain aid under the category of
“development aid” from the United States, other countries, and international organizations for
the RVN in the agricultural sector yielded some results, initially introducing certain innovations
to the agriculture of South Vietnam during that period. Thanks to US aid, as well as support
from other countries and organizations, South Vietnam’s agricultural economy underwent some
transformations compared to before. For instance, in terms of science and technology, South
Vietnam’s agriculture was introduced to new high-yield crop varieties; modern farming
techniques with the initial elements of mechanization; the use of chemical fertilizers was
significantly intensified compared to agriculture in the North during the same period; and
improvements in the preservation and processing of agricultural products were initiated. US aid
also contributed to the early effectiveness of irrigation projects on certain areas of land, the
implementation of technical demonstration projects, support for agricultural-forestry-animal
husbandry schools, farmer training, scholarships for specialists to study abroad, and the
deployment of foreign agricultural experts to South Vietnam, among others. These efforts
helped a portion of farmers and the agricultural sector in South Vietnam gain greater exposure
to scientific and technical advancements, etc. In general, although US development aid, along
with aid from other countries and international organizations, was extremely limited, it still had
certain effects, causing agriculture and farmers in South Vietnam to experience some changes,
including the introduction of new elements. The agriculture of South Vietnam during the 1954-
1975 period was, on one hand, heavily influenced by war, fluctuating with the rhythm of the
conflict, but on the other hand, it also began to show signs of becoming a market-oriented
agricultural economy.

So, what were the limitations of US development aid to South Vietnamese agriculture
at the time?

b

First and foremost, the total value of the aid was far too small, insufficient for a “nation’
whose economic foundation and the majority of its population depended on agriculture.
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Secondly, not all agricultural and rural development aid projects were successful in
“winning the hearts and minds of South Vietnamese farmers,” as the US and the RVN had
hoped. On the contrary, many projects had counterproductive effects, with economic factors
serving merely as a fagade for military and political objectives pursued by the US and the RVN
government. These objectives often ran counter to the aspirations and traditions of the people,
disrupting rural life in South Vietnam and negatively impacting agriculture.

Thirdly, at the same time, military aid and commercialized aid also had severe
consequences, harming agricultural production in South Vietnam. Bombs, defoliants, and
surplus agricultural products provided as aid effectively nullified the already minimal positive
effects of US development aid for South Vietnamese agriculture. Moreover, rigid mechanisms
in procedures, aid reception, imports and exports, etc., also imposed numerous negative effects,
further restricting agricultural production in the RVN.

To add an objective perspective on the limitations of US aid to South Vietnamese
agriculture specifically, as well as the overall impact of US aid on the RVN, we cite an
assessment from a contemporary study conducted under the RVN regime: “After 18 years of
receiving US aid, we still see that Vietnam’s industry remains underdeveloped, agriculture is
in_decline (emphasis added by the author), the budget is in deficit, foreign trade is in
imbalance, and inflation is rising” [1, p. 55].

Conclusion

Finally, did the US government at that time truly intend to provide aid to help the Republic of
Vietnam (RVN) develop its agriculture? Based on the considerations above - especially when
taking into account the political objectives of the US government in its intervention in Vietnam
and the intentions behind its aid to the Saigon administration - it can be affirmed that there was
no genuine intention of assisting the RVN in developing its agriculture. The meager aid
provided to South Vietnamese agriculture amidst the devastation of war was merely an attempt
to win over the rural population of South Vietnam at a minimal cost in the battle for hearts and
minds against the communists, with the ultimate goal of pacifying the countryside. The so-
called development aid, economic aid, and, alongside it, the massive military aid from the US
all served a single political purpose: to pacify and control South Vietnam, turning the RVN into
the frontline in the war against communism and implementing US security and political
strategies. At the same time, this aid transformed the RVN into a market for American capitalist
goods. In essence, what was termed “development aid” from the US for South Vietnamese
agriculture, at best, can only be considered a form of “stabilization aid” aimed at achieving the
aforementioned political objectives.

Examining the various aspects of US (and allied) aid to the RVN in Vietnam’s history remains
relevant even in the present day.
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Abstract

Global migration is increasingly influenced by climate change, which has a significant impact
on the agricultural and livestock sectors. Rural regions, which depend on these sectors for their
livelihoods, are among the most vulnerable to these changes. Extreme weather events, such as
droughts, floods, and temperature fluctuations, directly affect agricultural production and
animal health. The development of mycotoxins, generated by fungi that infest crops and animal
feed, also represents an additional threat to global food security. These conditions caused by
climate change contribute to the forced migration of populations from affected areas, who are
seeking more stable and secure economic conditions. This work aims to highlight the
interdependence between forced migration, climate change, and sustainable economic
development, highlighting both the challenges and opportunities generated by these processes.
Forced migration can be seen as both a challenge and an opportunity for sustainable economic
development. Although migration can lead to forced labor loss in rural areas, migrants who
integrate into the economies of host countries can bring with them advanced skills and
technologies in agriculture and animal husbandry. They can thus contribute to improving
sustainable agricultural techniques and optimizing natural resource management, generating
significant economic benefits. For economic development to be sustainable, economic and
agricultural policies must address both the effects of migration and the challenges of climate
change in an integrated manner. Investment in agricultural research, the promotion of
environmentally friendly technologies, and the adoption of sustainable economic strategies are
essential for building resilient economies capable of responding to these complex challenges.

Keywords: agriculture, climate change, food security, migration, sustainable development.
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Abstract

Moringa oleifera, also known as the drumstick tree or horseradish tree, is a fast-growing,
tropical deciduous tree native to India. It is known for its many uses, including food, medicine,
and cosmetics. Moringa has many pharmacological properties, including anti-inflammatory,
anti-diabetic, anti-cancer, and anti-bacterial. The leaves are used to treat malnutrition and
increase breast milk production. Moringa oil can restore liver enzymes and reduce oxidative
stress. All parts of the moringa tree are edible, including the leaves, flowers, seeds, roots, and
pods. The leaves are rich in protein, minerals, and antioxidants. The seeds are a natural
coagulant and contain up to 40% oil, which is used in cosmetics and as a food supplement. This
research work aimed to investigate the qualitative and quantitative analysis of Moringa oleifera
roots. The plant sample was collected in Unguwar Galadima, “Aliero.” Cold maceration was
the method used for extraction of plant roots, with methanol as solvent for the extraction. The
standard methods were used in carrying out the qualitative and quantitative phytochemical
analysis. The result of qualitative phytochemical screening showed the presence of glycosides,
phenols, flavonoids, steroids, anthraquinones, alkaloids, tannins, saponins, and terpenoids. The
result of quantitative investigation showed the content of glycosides (6.33+0.58 %), phenols
(7.50% 0.50 %), flavonoids (7.33+0.58 %), steroids (3.67+0.58 %), anthraquinones (8.0+0.00
%), alkaloids (13.50+0.50 %), tannins (11.30£ 0.29 %), saponins (9.39 + 1.17 %), and
terpenoids (6.50+ 0.05 %). The presence of biochemical compounds in the roots extracts is an
indication that this plant might contain several compounds that are used in the treatment of
different diseases caused by microorganisms. The presence of this phytochemicals in the roots
extract can be as a guide for further studies regarding this plant.

Keywords: Moringa oleifera, Roots, Qualitative phytochemical, Quantitative phytochemical,
Methanol.
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Abstract

The leaves of Guiera senegalensis are account to possess medicinal properties according to
Nigerian mythology. Medicinal properties of the plant may be attributed to the quality of their
bioactive constituents. This study investigated the phytochemical constituents and antibacterial
activity of the leaves extract of G. senegalensis. Powdered mixture of the leaves of Guiera
senegalensis was subjected to maceration (extraction) using ethanol (90%, v/v). After
extraction, the crude extract was obtained, which is oily and sticky in texture and brownish
green in color. The phytochemical screening of the extract was carried out using standard
methods. The result for phytochemical screening test showed the presence of phenolic, tannins,
saponins, terpenoids, steroids, alkaloids and absence of anthraquinone, and also partially
presence of flavonoids which all accounted to its medicinal properties. The antibacterial activity
test was evaluated qualitatively through agar disc diffusion method against Staphylococcus
aureus and Escherichia coli bacterial isolates. The results showed that E. coli is highly
susceptible to G. senegalensis leaves extract at high concentration of 250mg/ml with highest
zone of inhibition 16mm. The extract showed moderate activity against Staphylococcus aureus
at high concentration of 250mg/ml with a zone of inhibition 14mm. However, the result showed
that the plant G. senegalensis can be a promising source of naturally occurring antibiotics and
hence justify the claim made by traditional medicine and practitioners.

Keywords: Phytochemical, antibacterial, ethanolic extract and leaves
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Abstract

Food processing technologies play a significant role in guaranteeing the quality, sustainability
and safety of global food supply chain. This research explores the recent innovations in these
food processing technologies and their effect on product quality and safety. Several
preservation techniques including pulsed electric field (PEF), high-pressure processing (HPP)
and hurdle technology had been shown to boost microbial safety which further preserve the
sensory parameters and nutrition. Advanced thermal techniques including ohmic heating, radio
frequency heating and microwave heating decrease energy consumption, processing time and
maintain the quality of product. Non-thermal techniques for example cold plasma, ultraviolet
radiation and ultrasound prolong the shelf life deprived of compromising the sensory profile
and nutritional value. Innovative packaging methods contribute freshness, reduce food waste
and prolong the shelf life. This current research highlights the sustainable practices including
optimized water usage, energy-efficient equipment, eco-friendly packaging materials and waste
reduction. Implementation of the above mentioned advanced techniques can reduce waste,
improve consumer confidence and create a worthwhile food supply chain. This research serves
as an appreciated resource for researchers and industry professionals looking for implementing
advanced food processing techniques.

Keywords: Innovative technologies, High pressure processing, Hurdle technology, Ohmic
heating, Cold plasma technology, Ultrasound
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Abstract

Oregano (Origanum vulgare) is a perennial herb that belongs to the mint family, Lamiaceae
and native to the Mediterranean region and some parts of Western Asia, it is widely used for its
strong aroma and distinct, slightly bitter flavor. Oregano is an essential culinary herb in many
global cuisines, particularly in Mediterranean, Mexican, and Italian dishes. It is also known for
its medicinal properties, which have been recognized since ancient times. Oregano has
established itself in folkric medicine as relaxant, antibacterial and can boost the immune system.
Studies suggests that it is an antioxidant that can help prevent cancer. The aim of this study was
to determine the nutritional composition and phytochemical constituents of Origanum vulgare
leaves. The Standard methods were used to in carrying out this research. The result of proximate
analysis showed the content of carbohydrate, Crude protein, Crude lipids (fats and oil), Crude
fibre, moisture and ash respectively (18.23 £0.78 %, 13.44 £0.28 %, 17.00 +£0.70 %, 17.50
+2.00 %, 32.83%+1.76 % and 1.00+ 0.50 %). The result of phytochemical constituent indicates
the presence of tannins, alkaloids, flavonoids, steriod, terpinoids and saponins. The
phytochemical screening identified the key bioactive chemical compounds, flavonoids,
Alkaloids, terpenoids, tannins, saponins and steroids which contribute to oregano’s antioxidant
and antimicrobial properties and other pharmacological activities. The proximate analysis
revealed a balanced composition, highlighting essential nutrients such as protein, lipids, and
carbohydrates, alongside a low moisture content, indicating their potential for preservation and
use in various applications.

Keywords: Proximate, Phytochemical, Oregano Leaves, Terpenes.
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Abstract

The study examined the acceptability of orange fleshed sweet potato confectionaries among
agricultural students at university of Ibadan. A simple random sampling technique was used to
select 233 respondents for the study and data collected through questionnaire were analyzed
using both descriptive and inferential statistics. Result shows that (74.1%) of the respondents
had mean age of 23+4 years, female (52.3%), Christians (80.8%), Yorubas (83.9%), they also
receive mean monthly allowance of 25,217+15,000, Sweet potato chips (91.2%) were more
available to the respondents in the study area. The majority (51.3%) of the respondents had high
nutritional knowledge about orange-fleshed sweet potatoes. The shelf life of preservation of
confectionaries with highest means of 1.24, ranked 1% as the most severe constraint faced by
the respondents in the study area. More than half of the respondents (55.0%) had high level of
acceptance of the varieties of orange-fleshed sweet potato confectionaries in the study area. A
significant relationship exists between respondent’s level of nutritional knowledge about
orange fleshed sweet potato (r=0.259, p=0.015) and the respondents level of acceptability of
orange-fleshed sweet potatoes confectionaries in the study area. A significant difference
(F=1.166, p=0.346) does not exist in the acceptability of different formulations of orange-
fleshed sweet potatoes confectionaries in the study area. The study concluded that majority of
the respondents had high acceptance of the varieties of orange-fleshed sweet potato
confectionaries. It is therefore recommended that nutritional educationists should sensitize
people with nutritional values of OFSP, to enhance the acceptability of OFSP confectionaries
among students and promote the consumption of OFSP confectionaries as nutritious and
delicious snacks.

Keywords: Acceptability, varieties, orange-fleshed, sweet potato, confectionaries.
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Abstract

Introduction and Purpose: Salmonella contamination of fresh produce, including
watermelon, poses a significant public health concern. This study aimed to investigate the
presence and characteristics of Salmonella isolates in watermelon, soil and water samples
obtained from agricultural sources.

Materials and Methods: A total of 1450 watermelon samples were collected from different
farms in Bejaia and subjected to microbiological analysis. Salmonella spp. were isolated using
standard culture methods and confirmed by molecular techniques. The isolates were further
characterized for antimicrobial susceptibility, serotype determination, and genetic relatedness
using whole genome sequencing.

Results: The results revealed the presence of Salmonella in 19% of the total samples, indicating
a potential risk of foodborne illness associated with watermelon consumption. Antimicrobial
susceptibility testing demonstrated varying resistance patterns among the isolates. Serotyping
revealed diverse Salmonella serotypes, suggesting multiple contamination sources. Molecular
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analysis indicated genetic diversity among the isolates, with some strains showing close
relatedness to clinical isolates.

Discussion and Conclusion: These findings underscore the importance of implementing
stringent food safety measures throughout the vegetables production and distribution chain to
mitigate the risk of Salmonella contamination and subsequent foodborne outbreaks.

Keywords: Salmonella, antimicrobial resistance, watermelon, agricultural environments,
genotypic characterization, food safety
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Abstract

Field trials were conducted simultaneously during the 2023/2024 dry seasons at the Kebbi State
University of Science and Technology, Aliero University orchard located at Aliero and The
second experiment were conducted at Usmanu Danfodio University Sokoto Teaching and
research Fadama farm. The area is located at Sokoto State, both locations are in Sudan Savannah
agro-ecological zone of Nigeria. The aim was to study the effects of irrigation interval on yield
and the storability of twelve onion ecotypes (Allium cepa L.). Treatments consisted of three
irrigation intervals (3, 6 and 9 days), and twelve onion ecotypes (Ex-Dikwa, Ex-Kaffe, Ex-
Bama, Ex-Alieru, Ex-Gothege, Ex-Gada, Ex-Wurno, Ex-GHM, Ex-Gaya, Ex-Borno, Ex-
Lahodu, and Ex-Goronyo). Factorial combinations of irrigation intervals were allocated to the
main-plots, while ecotypes were assigned to the sub-plots in a randomized completely block
design, replicated three times. The size of each sub-plot was 1x2m (4m2). Result revealed that
plant height, number of leaves, above ground biomass (AGBM), total biomass (TBM), fresh
bulb weight (FBW), cured bulb diameter (CBD) and bulb diameter (BD) were higher with 3 to
6 days irrigation interval, while weight loose and weight loose in (%) were higher in 3 days
irrigation interval. Higher percentage of rotted bulbs and sprouting were recorded by frequent
irrigation of 3 days interval. Plant height, number of leaves especially at early growth stages,
and number of leaves throughout the crop cycle were higher at 3 days irrigation, eoctypes Ex-
Kaffe and Ex-Dikwa has the highest plant height and leave number at 4, 8 and 12 WAT in the
both locations, also total biomass (TBM), above ground biomass (AGBM), fresh bulb weight
(FBW) recorded the highest weight value followed by Ex-Dikwa. Similarly, 3 days irrigated
ecotypes has the highest weight value followed by 6 days irrigation interval while 9 days
irrigation ecotypes recorded the least weight value. Ex-Borno, Ex-Dikwa and Ex-Kaffe
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recorded the highest weight value after undergoing curing period in the two locations, while
ExGHM, Ex-Lohodu has the least weight value. Likewise in sokoto Ex-Dikwa and Ex-Kaffe
has the highest weight value. In terms of bulb diameter (cm) Ex-Dikwa recorded the highest
value in Aliero while the least was recorded in Ex-Goronyo, similarly in Sokoto Ex-Dikwa, Ex-
Kaffe and Ex-Borno has the highest weight values after curing while Ex-Aliero, Ex-Gothege,
Ex-Gada, Ex-GHM, Ex-Lohodu and Ex-Goronyo followed. In terms of weight loose, Ex-Borno
loses weight drastically for the whole of the storage period followed by Ex-Gaya and Ex-
Goronyo. Equally, Ex-Wurno and Ex-Kaffe recorded less weight loose during the storage
period. As well as high number of rotten, sprouting were recorded in 3 days irrigation interval.
Based on the result of this study, 3 days irrigation scheduling proved the best for more number
of leaves plant height and fresh bulb yield in the study area, ecotypes Ex-Dikwa and Ex-Kaffe
could be adopted due to its potential for higher yielding, while 9 days irrigation interval is the
best for post-harvest storage and Ex-Goronyo were found superior.

Key words: Onion, Ecotypes, Irrigation, Yield, Storability
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Abstract

The carob tree (Ceratonia siliqgua L.) is a species with significant socio-economic and
ecological importance. It possesses cytotoxic, antimicrobial, antioxidant, and anti-
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inflammatory properties, and is used in various sectors, including pharmaceuticals, cosmetics,
biotechnology, textiles, food sciences, and nutrition. It is frequently found in Morocco in
different bioclimatic zones, ranging from humid to desert, with a warm and temperate climate.
To establish a conservation strategy for the carob tree in Morocco, the first step towards its
rational exploitation is to analyze the genetic diversity of the local genetic material. In this
context, 12 populations from different regions of Morocco were analyzed using 18 ISSR
molecular markers. The use of appropriate statistical analysis techniques demonstrated
significant genetic diversity both within (74.20%) and between (25.80%) carob populations.
The mean values of PIC and Rp is 0.47 and 3.33, respectively. In addition, hierarchical
AMOVA revealed very little genetic differentiation between groups of mountain range,
bioclimatic and altitudinal conditions (FCT=1.4%, FCT=5% and FCT=0.1%, respectively). The
results showed that the ISSR markers used are informative and effective in detecting
polymorphism and characterizing the populations of this species. Furthermore, there was very
little genetic differentiation between the groups of geographic, bioclimatic, and altitudinal
conditions.

The data obtained will be useful for defining conservation strategies and breeding programs for
this species.

Keywords: Ceratonia siliqua, population, polymorphism, ISSR markers, Morocco.
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Abstract

Cotton production faced a major challenge from sucking insect pests, which inflicted substantial
economic damage by diminishing both yield and fiber quality. The effectiveness of various
essential elements in controlling primary sucking pests under natural and semi-natural
condition. These elements, were found to boost plant resistance by reinforcing cell walls,
enhancing metabolic functions, and triggering defense mechanisms, thereby mitigating pest
infestations and their associated damage. The foliar applications revealed that silicon and
potassium notably repelled sucking pests by increasing leaf tissue toughness, while zinc and
magnesium enhanced overall plant health, indirectly reducing pest populations. The potential
of essential elements in enhancing cotton crop resilience against sucking pests and promoting
sustainable agriculture.
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Abstract

Introduction and Purpose: The management of whey, a major by-product of the dairy
industry, presents significant environmental and economic challenges due to its high organic
charge. Reusing whey meets the growing demand for sustainable agricultural practices and
offers a valuable solution by making use of its nutrient-rich composition. This study explores
the potential of whey as a biostimulant to improve seed germination and early growth in
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economically significant crops, specifically tomato and wheat, to assess whey’s impact on
germination rates, root length, and biomass production, and to determine the optimal conditions
for its application.

Materials and Methods: Synthetic whey was prepared by heating to 80°C and adding 2%
citric acid for coagulation and filtration. Anaerobic digestion was conducted in a mesophilic
digester at 35—40°C, producing a nutrient-rich digestate (nitrogen, phosphorus, potassium,
calcium). The digestate was diluted into four treatment levels (0%, 25%, 50%, 75%) and applied
to plants grown in controlled conditions. Parameters such as germination rate, plant height, and
root and shoot biomass were measured. The data were statistically analysed to assess the
observed effects and identify potential inhibitory impacts related to digestate concentrations.

Results: Tomato plants treated with whey exhibited a notable increase in vegetative biomass,
particularly in shoot growth, indicating enhanced vigour. Wheat seeds demonstrated improved
germination rates under whey treatment. However, higher whey concentrations showed
inhibitory effects, likely due to its high organic and mineral content, emphasising the need for
optimal dilution.

Discussion and Conclusion: This study confirms whey’s potential as a natural biostimulant
for improving crop performance while addressing dairy waste management challenges.
Optimised whey formulations and concentrations could improve crop productivity and valorise
dairy by-products, reducing environmental impact. Future research should should refine
application protocols and expanding its use across diverse cropping systems.

Key Words: Whey, Sustainable agriculture, Biostimulant, Germination, Tomato, Wheat.
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Abstract

Introduction and Purpose: The growing demand for plant-based dairy alternatives has led to
increased interest in fermented nut-based beverages. Almond milk, particularly when
fermented, offers a promising alternative to traditional dairy products due to its potential
probiotic benefits and rich nutritional profile. This study aims to evaluate the microbiological
and nutritional properties of fermented almond milk produced from three Moroccan almond
varieties and compare them with kefir. The research focuses on assessing fermentation kinetics,
probiotic viability, antioxidant activity, and key physicochemical characteristics to determine
the influence of almond variety on the final product’s quality.
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Materials and Methods: Fermented almond milk was prepared using three Moroccan almond
varieties and probiotic cultures. Fermentation progress was monitored through pH, titratable
acidity, and microbial viability. Nutritional analysis included protein content, lipid
composition, total phenolic content, and antioxidant activity. A comparative evaluation with
kefir was conducted to assess differences in fermentation efficiency and nutritional properties.

Results: The results indicate that almond variety significantly influences fermentation kinetics,
probiotic retention, and nutritional composition. Certain varieties promoted higher microbial
viability and exhibited enhanced antioxidant properties. The comparison with kefir revealed
distinct physicochemical characteristics, with fermented almond milk showing variations in
acidity, microbial activity, and nutrient retention. Differences in lipid and protein profiles
suggest that specific almond varieties may be more suitable for fermentation-based functional
beverages.

Discussion and Conclusion: Fermented almond milk presents a viable probiotic-rich dairy
alternative, with its properties influenced by almond variety. Optimizing fermentation
conditions can enhance its functional benefits. Future studies should explore sensory attributes
and large-scale production feasibility to support the development of sustainable, plant-based
probiotic beverages.

Key Words: Moroccan almond, Probiotics, Kefir, Fermentation, Functional beverage.
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Abstract

The use of fossil resources is one of the main causes of global warming, making it urgent to
find alternative solutions. Biomass has attracted the attention of many researchers due to the
economic and environmental benefits of its use.

Cork oak belongs to the Fagaceae family and is known for its production of cork, a highly
valued material in various industries. However, the use of this material generates a significant
amount of residues. The aim of this study was to characterize the products derived from cork
to assess its potential for bio-oil production.

Cork was pyrolyzed using the double-shot method, meaning it was subjected to two successive
temperatures (350°C and 550°C) on the same sample. The pyrolysis products were separated
by gas chromatography and identified by mass spectrometry.
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The first shot at 350°C mainly produced phenolic compounds and triterpenes, with a high
content of friedelan-3-one. The second shot at 550°C generated a greater amount of pyrolysate,
primarily composed of aliphatic hydrocarbons resulting from suberin degradation.

Cork is an excellent feedstock for bio-oil production due to its richness in aliphatic
hydrocarbons and triterpenes. Moreover, these compounds are widely used in various
industries, including the pharmaceutical and chemical sectors.

Keywords: cork; bio-oil; Py-GC/MS; suberin
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ABSTRACT

Introduction and Purpose: Studying the biometric characteristics of the stems of plant species
has been of great interest to researchers in the wood and paper industry. The use of plant fibers
has been widespread in the fields of composites, buildings, insulation, plastics and automobiles.
The present study aimed to investigate the biometric characteristics of the stem fibers of local
Algerian plant species. The dimensions of these “fibers” vary from one plant to another. Natural
fibers, especially plant fibers, are attracting the attention of researchers more than ever because
plant fibers are economical, available and environmentally friendly. The applications of plant
fiber composites are increasing day by day in various fields.

Materials and Methods: The samples of this study are the leaves and stems from a medicinal
plant, The fibers were extracted with glacial acetic acid and hydrogen peroxide and placed in
the oven for 48 hours, then measured using a micrometer which allowed us to observe different
types of morphologies and variable sizes, 30 fibers were studied and photographed after this
step a statistical study is established to calculate the average.

Results: The results show that this species has fibers of different sizes ranging from (800 mm
to 1920 mm) for the leaves and (from 280 mm to 910 mm) and which allowed us to classify
these fibers in relation to other fibers studied in monocot species such as (fibers having a
different size and shape).

Discussion and Conclusion:Many natural and local species have various beneficial interests
on health and the environment, our research is established with the aim of protecting our
environment and our sea planet.

Key Words: Medicinal plant, fibers, micrometer.
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BIOSORPTION OF METHYL RED, THYMOL BLUE AND THEIR DYE MIXTURES
USING MODIFIED ELEPHANT GRASS, Pennisetum purpureum
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ABSTRACT

The existence of dye effluents in surface water poses significant challenges to environmental
sustainability and public health. The technology of biosorption, which employs natural plant
materials and agricultural by-products, provides a sustainable methodology for the elimination
of colorants from aqueous environments. This investigation assesses the efficacy of Pennisetum
purpureum (commonly known as elephant grass) in the adsorption of methyl red and thymol
blue dyes. The characterization of the adsorbent was conducted through Fourier Transform
Infrared Spectroscopy (FT-IR), UV-Visible spectrophotometry, and adsorption isotherm
analyses utilizing the Langmuir and Freundlich models. Batch adsorption experiments were
performed to evaluate the effects of pH (ranging from 4 to 9), initial dye concentration (10-50
mg/L), contact duration (30-180 minutes), and adsorbent mass (0.05-0.3 g) on the removal
efficiency of dyes. FT-IR analysis indicated that both untreated and potassium persulfate-
treated P. purpureum exhibited functional groups such as carbonyl, carboxyl, hydroxyl, and
amine groups that have the capacity to bind with positively charged ions. The optimal
parameters for the removal of dyes were determined to be a pH of 4, an adsorbent dosage of 0.1
g, a contact time of 30 minutes, an initial concentration of 10 mg/L, and a temperature
maintained at 30°C. The findings underscore the considerable potential of this biosorbent in the
removal of methyl red and thymol blue dyes from aqueous solutions.

Keywords: Adsorbent; Biosorption; Biosorbent; FT-IR; cadmium ions
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Abstract

Introduction and Purpose This study explores the environmental implications of waste
produced from the hydrodistillation process, a common method for extracting essential oils
from medicinal and aromatic plants.

Materials and Methods: The focus is on the effects of the solid residue (SR) of Rosmarinus
officinalis L., a byproduct of this process, on soil properties and the growth of Solanum
lycopersicum, or tomato plants.

Results: The addition of SR to soil was found to alter key soil properties. It slightly decreased
the soil’s pH, making it more acidic, while increasing both the electrical conductivity, indicating
a higher concentration of dissolved salts, and the organic matter content. However, these
changes did not prove beneficial for all types of plants. In the case of tomato plants, their growth
abruptly ceased following transplantation into soils amended with 2% and 4% SR. This suggests
that the plants experienced abiotic stress, a form of non-living stressors such as changes in soil
composition.

Discussion and Conclusion: The findings underscore the need for careful management of
residues resulting from hydrodistillation. Therefore, strategies need to be developed to mitigate
the potential adverse effects of SR on the environment and plant growth. This study contributes
to our understanding of sustainable waste management in the context of essential oil extraction.

Keywords: Rosmarinus officinalis, solid residue, hydrodistillation, plant growth, negative
impact.
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Abstract

Introduction and Purpose: Fire is a disturbance that impacts many terrestrial ecosystems,
especially forests, by altering the floristic composition of plant communities. Some species may
disappear, while others colonize the burned area. This study aims to assess the diversity and
structure of the EI-Hamdania cork oak forest, located in the Chréa National Park in the Blidean
Atlas, after a fire.

Materials and Methods: To do so, we conducted a systematic sampling of four vegetation
transects, using a synchronic approach, in both conserved and burned areas, characterized by a
sub-humid Mediterranean climate at altitudes between 480 m and 700 m. The vegetation
analysis focused on the horizontal structure, qualitatively establishing biological spectra and
calculating biodiversity indices. This highlighted fire indicator species. We then analyzed the
vertical structure, grouping species into distinct strata.

Results and Discussion: The floristic inventory revealed 173 species belonging to 52 botanical
families, with a dominance of Asteraceae, which are general indicators of anthropization. The
predominant presence of herbaceous therophytes suggests environmental degradation.
However, a high biodiversity of heliophytic species was observed after the fire, representing
the early stages of the evolutionary dynamics of the cork oak forest during the post-fire
succession, likes Ampelodesmos mauritanicus, Calycotome spinosa, Cistus salvifolius, Genista
tricuspidata and Erica arborea. Vertical stratification revealed a low density of the tree layer,
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primarily composed of fire-resistant cork oaks "passive pyrophytes”, whose cork enables the
development of a dense herbaceous layer. This reflects the disturbance within the ecosystem.

Conclusion: The results of this work, provide valuable insight into the structure of the cork oak
forest after the fire. We can conclude that we are dealing with a resilient cork oak forest, adapted
to fire. These findings pave the way for informed decisions in restoration and conservation
programs for this important ecosystem, which remains exposed to environmental constraints.

Key Words: Forest fires, cork oak forest (Quercus suber), horizontal and vertical vegetation
structure, biodiversity indices, heliophytic species.
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Abstract

Medicago sativa L., commonly known as alfalfa, is a highly valued perennial forage crop
widely cultivated for its exceptional nutritional profile. As a key species in sustainable livestock
production, its quality directly influences the nutritional value of livestock products. This study
evaluated the effect of specific beneficial bacteria strains on the nutritional quality of Medicago
sativa L. The study was conducted under open-field conditions using a randomized complete
block design with five replicates. Medicago sativa L. plants were inoculated with specific
strains of plant growth-promoting bacteria (PGPB) through seed treatment while a non-
inoculated control group was maintained. Forage samples were collected at the vegetative stage
and analyzed. DM was determined by drying at 105°C until constant weight, while ash content
was measured by incineration at 500°C. CP was quantified using the Kjeldahl method, and CF
was analyzed using the Weende method. The results revealed that these treatments significantly
enhanced the nutritional value of Medicago sativa L. compared to the control. Dry matter
content increased by 0.46% and 2.07% in treated groups. Crude protein content rose from
25.12% in the control to 27.09% and 26.18% in the experimental groups, while Ash content
increased from 13.10 to 14.71% and 13.93%. In contrast, crude fiber content decreased from
23.87% in the control to 20.68% and 22.88% in the treated group. These findings demonstrate
the ability of treatments to boost dry matter, protein, and mineral levels while reducing fiber
content, making the forage more suitable for livestock nutrition. This study highlights the
potential of PGPB as a sustainable alternative to chemical inputs for improving the quality of
forage crops. By enhancing the nutritional profile of Medicago sativa L., PGPB applications
can contribute to the production of high-quality livestock products. Future research should
examine its long-term benefits for livestock health and productivity.

Key Words: Medicago sativa L.; beneficial microorganisms; Nutritive value; Plant Growth-
Promoting bacteria; Forage crop.
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Abstract

Soil mapping aims to define, classify, and group various soil types into cartographic units.
According to the FAO (1990), "A map is the simplest tool to provide an accurate representation
of the geographical distribution of various objects, including soils." At the global scale, few
studies have focused on soil mapping at very small scales. In Algeria, the soil map at a
1/500,000 scale (Durand, 1954) remains a key reference. However, this document, created using
methods now considered outdated, requires revision and updating to enhance its relevance and
accuracy.

The objective of this study is to assess the feasibility of updating the soil map of Algeria
(Durand, 1954). This update was carried out using Google Earth Pro (GEP), which allowed for
the identification of several anomalies and the implementation of necessary modifications
through the advanced features of this tool.

The results reveal the presence of inconsistencies in the original map, and the corrections made
have significantly improved the geographic accuracy and classification of the soils. This update
provides a more accurate and current representation of Algerian soils, better suited to the needs
of environmental analysis and modern cartographic applications.

Key Words: Mapping; Soil Map; Update; Google Earth Pr
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Abstract

Introduction and Purpose : This study evaluates the insecticidal activity of essential oils
extracted from two Mediterranean plants, Lavandula stoechas and Origanum floribundum,
from northern Algeria, against Sitophilus oryzae, a cereal pest. The main objective is to analyze
the effect of these essential oils at different concentrations on the mortality of adult S. oryzae.
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Materials and Methods : The tests were conducted under controlled breeding conditions, with
five concentrations of each essential oil (5, 10, 15, 20, and 25 pl/1 ml of acetone) used for the
experimentation. The results were measured in terms of insect mortality after prolonged
exposure to these concentrations.

Results : The results show that the essential oil of O. floribundum has a significant insecticidal
effect, particularly at low concentrations (5 ul), with mortalities reaching 54%. Furthermore,
insect mortality reached 100% between the 3rd and 6th days of exposure. In comparison, the
essential oil of L. stoechas shows low efficacy at 5 pl, but the effect becomes significant from
10 pl, also reaching 100% mortality after 6 days at a concentration of 25 pl.

Discussion and Conclusion : The results demonstrate that these essential oils possess
insecticidal and repellent properties, with their efficacy increasing proportionally with
concentration. The essential oil of Origanum floribundum proved to be more potent compared
to that of Lavandula stoechas, making it more effective in controlling S. oryzae at lower
concentrations. These findings suggest that these essential oils could serve as natural
alternatives for controlling Sitophilus oryzae in cereal pest management. Their use would
provide a more ecological and sustainable approach compared to chemical insecticides. In
conclusion, the essential oil of O. floribundum appears particularly promising for future
applications in pest control, while L. stoechas could also play a role, although higher
concentrations would be required to achieve similar efficacy.

Key Words: Insecticidal activity, Essential oils, Sitophilus oryzae, Lavandula stoechas,
Origanum floribundum.
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Abstract

Introduction and Purpose: Soil salinity has emerged as a serious issue for global food
security. The current study investigated the plant growth promotion of bacterial strain B.cereus
B2 under salinity stress conditions.

Methods: The present study explored the plant growth-promoting effects, as well as the
biochemical and molecular characteristics of the endophytic bacterial strain Bacillus cereus B2
under salinity stress (0, 300, 600, and 900 mM).

Results: B.cereus B2 showed tolerance of up to 900mM NaCl when subjected to salinity stress.
The bio-surfactant-producing genes sfp and srfAA were amplified in this strain, indicating its
potential to withstand abiotic stresses. Interestingly, seeds inoculation with B.cereus B2
enhanced significantly plant growth even under salinity stress. B.cereus B2 showed distinctive
salinity tolerance and plant growth-promoting traits including Abscisic acid (ABA), indole-3-
acetic acid (IAA), ACC deaminase, siderophore, and exopolysaccharides (EPS) production and
phosphate solubilization under salinity stress. Elevated levels of antioxidant enzymes and
osmoprotectants such us free amino acids, glycine betaine, and proline were noticed in
inoculated plants. B.cereus B2 significantly reduced oxidative stress markers (H202) under
salinity stress in inoculated plants.

Discussion and Conclusion: The current study has demonstrated that B. cereus B2 may
promote plant growth by alleviating salt stress, offering a sustainable and eco-friendly strategy
to tackle salinity challenges in agriculture.

Keywords: salt stress, halo-tolerant PGPR, Bacillus cereus, plant-microbe interactions
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Abstract

The agriculture industry plays a crucial role in global food production and economic stability.
With the rising global population and increasing food demand, traditional farming methods are
becoming inadequate. Recent advancements in Artificial Intelligence (Al) and the Internet of
Things (loT) have introduced automation-driven agriculture, enhancing productivity,
efficiency, and resource optimization. These newly adopted methods decrease the scarcity of
labour, work efficiently, and fulfil the demand for food. Main theme of this paper is to review
the use of Artificial Intelligence and the Internet of Things in different major activities of
agriculture. These activities include soil preparation, irrigation, weeding, monitoring,
harvesting and spraying with the help of sensors, cloud computing, machine learning assisted
databases and other technologies implanted in drones and robots. However, the deployment of
deep learning models in real-time agricultural 10T systems remains a challenge due to the
resource constraints of edge devices. This paper also presents a comprehensive review of deep
neural network models and its compression to enable efficient Al-driven data analytics in smart
farming applications. These techniques help in reducing energy consumption, and enhancing
real-time decision-making for agricultural tasks. Furthermore, we discuss the integration of
lightweight Al models with 10T devices, including drones and edge sensors, to facilitate
scalable and cost-effective solutions for precision agriculture.

Discussion and Conclusion: Maintenance of soil fertility, reducing the usage of pesticide,
water, herbicides, optimum workforce utilization and finally boosting of productivity and
quality is done by these technologies. Hence giving rise to sustainable agriculture with minimal
damage to ecology and environment. The utilization of numerous automatic ways of soil
preparation, water sensing systems, monitoring, harvesting and spraying drones assisted by
machine learning has greater positive impact on sustainable agriculture than traditional
practices.

Key words: Artificial Intelligence, Deep Learning, Drones, Precision Agriculture.
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Abstract

Introduction and Purpose: The rosy garlic (A. roseum L. sens lato) represents a traditional
medicinal herb. All parts of the plant were used in herbal medicine for sulfur compounds
involved in antiproliferative and antimicrobial properties. This species complex native from
the Mediterranean region includes several subspecies and varieties taxonomically difficult to
circumscribe, especially in North Africa due to high polymorphism of local populations. At
last, 12 infraspecific taxa were described following ancient floras including the rare endemic
A. roseum subsp. odoratissimum. Unfortunately, unreasonable ethnobotanical collection,
overgrazing, climate changes and strong anthropization of localities within its range have a
strong impact on the occurrence and survival of its natural populations.

Materials and Methods: This context led us to carry out an ecological and systematic survey
in order to understand the extent of this impact and to identify conservation priorities. Plant
material from 50 populations sampled in contrasted bioclimatic locations was subjected to
multivariate analyses based on morphometric measurements. Chromosome counting was
established for each population. Comparative molecular study covered both of Algerian and
related Mediterranean populations. Phylogenetic analysis based on nuclear ribosomal ITS1-
5.8S-1TS2 DNA sequences, was performed.

Results: Results explain substantial variability of flower segments correlated with diverse bulb
structures suggesting occurrence of different breeding strategies. Morphological analyzes
revealed two main groups structured in a north-south bioclimatic gradient, suggesting
adaptation to arid environments. The phylogenetic tree topology provided a common
evolutionary history of the north African populations, which form a single well-supported clade,
despite the cytogenetic diversity highlighted with two chromosome numbers 2n=16 and 2n=32
as well as structurally variable karyotypes.

Discussion and Conclusion: This work showed the diversity of Algerian material but
highlights the scarcity of natural populations. It is therefore essential to integrate our systematic
evolutionary data into future conservation programs.

Key Words: Diversity, Ecological survey, Phylogenetics, Rosy garlic, Algeria.
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Abstract

The agri-food sector is the one around which the challenges of food security for the population
crystallize and the milk sector is no exception. Moreover, Algeria is the 2nd importer of milk
and derivatives. The milk sector is defined through 4 links (production, collection, processing-
marketing and consumption) supervised and regulated by the public authorities MADR, ONIL,
DSA...etc. The downstream part of the sector is the most dynamic link thanks to the consumer
price subsidy policy and the growth of approved dairies (227 dairies according to ONIL) such
as the case of Hodna-Lait. However, milk production in Algeria does not allow self-sufficiency
(70% of availability is imported). This situation is generally due to the fact that the upstream
part of the sector is the weakest link. In this context, the objective of this study is to evaluate
the strategies adopted by the dairy industries, institutions and governance structures in this
sector and demonstrate whether they will be able to initiate and develop a real dynamic of
integration of the milk sector. The analysis consists of 2 stages: the 1st consists of an external
diagnosis of the environment according to the Pestel approach in order to measure its degree of
influence on the operation of the Hodna-Lait dairy. The 2nd consists of an internal diagnosis of
the dairy according to the SWOT approach, in order to characterize and evaluate the
performance of its supply strategy in its immediate environment. The main results show almost
total control of the dairy supply chain by the State and dependence on the external market
(imports), the Hodna-Lait dairy has 3 sources of supply: ONIL (the State), imports and
collection from its own fleet of breeders in M'Sila (464 breeders spread over the wilaya of
M'Sila). Despite the limits of the generalization of the results, this exploratory research provides
useful information to public authorities to identify gaps in supply chains, develop strategies and
indicate action levers to design and implement policies to promote a sustainable diet in Algeria
in milk and dairy products.

Key Words: Milk supply chain; Hodna-Lait Dairy; ONIL; Breeders; Collectors.
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Abstract

Introduction and Purpose: Nowadays, economic actors as well as consumers are increasingly
interested in reducing waste in the agri-food industry. One of the solutions chosen is the study
of by-products in terms of nutritional composition and bioactive compounds. The objective of
our study is to evaluate the effects of bioactive molecules from by-products of fruit processing
on cognitive dysfunctions induced in mice.

Materials and Methods: Evaluation of antioxidant activity(dpph/ ABTS assays ).Dosage of
bioactive molecules (polyphenols, flavonoids) Study of in vivo toxicity on balb/c mice , every
groupe (6 mice ) had a different concentration of extract comparing with the blank.

RESULTS: Presence of bioactive molecules.expressing the results on ug / mg of extract
according to the standards curves ( galic acid and quercetin) Presence of antioxidant capacity.
Absence of signs of toxicity. No death no skin or eye lesions.

CONCLUSION: The remaining work is to prove the effectiveness of the extract on the nervous
system.

Key Words: bioactive molecules, ethanolic extract, byproduct , antioxidant activity, toxicity.
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Abstract

Methane emissions from livestock species, including cows, sheep, and goats, pose a significant
environmental threat, accounting for the largest share of greenhouse gas emissions from animal
agriculture. The rumen microflora plays a vital role in regulating methane production, and
researchers have been exploring innovative strategies to mitigate these emissions. The
economic viability of using concentrated feeds as a strategy to mitigate methane emissions from
livestock is limited in several parts of the world due to the escalating costs of cereal grains and
their competing uses in human food systems. To mitigate these emissions, researchers have
investigated the potential of plant secondary metabolites, such as polyphenols, terpenoids, and
alkaloids. These naturally occurring compounds have been shown to modulate rumen microbial
communities, reducing methane production. Certain plant species, including those containing
condensed tannins like Leucaena leucocephala, have demonstrated notable methane-mitigating
effects. Additionally, saponins, essential oils, and flavonoids have shown potential in reducing
enteric methane emissions by up to 26% in ruminant livestock. Certain secondary metabolites
have been found to alter ruminal fermentation patterns, increasing the production of propionic
acid and redirecting hydrogen away from methane production, thereby reducing
methanogenesis. Therefore, incorporating these plant compounds into livestock feed could
provide a cost-effective and sustainable solution for mitigating methane emissions from
ruminant agriculture. Plant secondary metabolites, which serve as natural defense mechanisms,
are emerging as a promising and cost-effective feeding strategy for reducing greenhouse gas
emissions from livestock. By incorporating these compounds into livestock feed, farmers can
promote sustainable livestock production while minimizing environmental impact.

Keywords: Methane, Tannins, Saponins, Essential oils, Secondary metabolite
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Abstract

The nematode Heterakis gallinarum is widely distributed across various hosts and regions and
is frequently reported in studies on avian helminths. It is one of the most commonly detected
nematodes in the gastrointestinal systems of galliform birds. Additionally, H. gallinarum acts
as a vector for the protozoan parasite Histomonas meleagridis, the causative agent of
histomoniasis. This disease induces severe lesions in the gut and liver, significantly increasing
host mortality and causing substantial economic losses in the poultry industry. Despite its
importance, molecular research on H. gallinarum populations in Tunisia remains limited. This
study aims to investigate the genetic variability of H. gallinarum samples collected from poultry
across various locations in Tunisia using nuclear and mitochondrial molecular markers (ITS
and COI). Analyses of haplotype and nucleotide diversity reveals low values, suggesting that
the caecal nematode exhibits very limited genetic diversity. Haplotype network and
phylogenetic tree analyses showed no significant geographical structuring of H.
gallinarum populations within Tunisia. Furthermore, mismatch distribution and neutrality tests
indicated that at least one population expansion event has occurred in the history of H.
gallinarum. Both molecular markers showed an absence of genetic differentiation (FST= —
0.02/FST = -0.001, for ITS and COI sequences, respectively) among populations, indicating
considerable gene flow facilitated by the movement of infected birds. This finding highlights
the critical role of poultry trade in promoting gene flow within H. gallinarum populations.

Keywords: Heterakis gallinarum//ITS/COIl/ genetic variability /gene flow/ poultry
trade/Tunisia.
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Abstract

The expansion of marine aquaculture has raised significant environmental concerns, impacting
wild fish communities and increasing the prevalence of pathogens, with potential for pathogen
transmission between wild and farmed fish. This study investigates the occurrence and
molecular identification of gill monogenean parasites in gilthead seabream (Sparus aurata
Linnaeus, 1758) from multiple locations in Tunisia. Unlike previous studies that primarily
relied on either morphological or genetic identification, this study integrates both approaches.
A total of 97 fish were examined, resulting in 451 monogenean specimens recovered from their
gills. Morphological analysis initially classified the monogeneans into two species from distinct
subclasses: Lamellodiscus echeneis (Wagener, 1857) of the Monopisthocotylea and Sparicotyle
chrysophrii (Van Beneden & Hesse, 1863) Mamaev, 1984, of the Polyopisthocotylea. The study
assessed infection rates of L. echeneis and S. chrysophrii in both wild and farmed populations
of gilthead seabream. L. echeneis exhibited a prevalence of 92.3% in wild seabream and 91.1%
in cage-farmed seabream, while S. chrysophrii showed a prevalence of 45% in wild seabream
and 45.61% in farmed seabream. Molecular characterization was performed using nuclear ITS
rDNA markers and a partial fragment of the mitochondrial cytochrome oxidase subunit I (COI)
gene for L. echeneis, as well as the large subunit 28S and COI gene for S. chrysophrii.
Phylogenetic analyses (NJ, ML, and BI) placed all L. echeneis samples from various locations
into a single clade. Similarly, sequences of S. chrysophrii from different sites were highly
conserved, clustering into a distinct clade with strong bootstrap and posterior probability
support. These findings confirm the widespread presence of these monogenean species across
the studied regions. This study provides valuable epidemiological data on L. echeneis and S.
chrysophrii in gilthead seabream from Tunisia, offering precise molecular characterization
using nuclear and mitochondrial markers. These results lay the groundwork for future research
on monogenean parasites in Tunisian waters and other economically important aquaculture
species.

Keywords: Sparus aurata /Infection rates/Molecular characterization/L. echeneis/S.
chrysophrii.
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Abstract

Algerian Saharan soil is an ecological product widely explored as a niche for microorganisms
that produce biologically active natural compounds. Among the microorganisms of
biotechnological interest, actinomycetes or actinobacteria.

The importance of actinobacteria has been highlighted in various fields: industrial, medical and
veterinary, as well as in the field of agriculture and agri-food. Actinobacteria, especially those
with a mycelial structure, are known for the production of antibiotics, especially the genus
Streptomyces.

Other bioactive molecules are also secreted by actinobacteria such as, enzymes, vitamins,
immunosuppressants, insecticides and herbicides, and Streptomyces are the best candidates for
the production of biologically active secondary metabolites. Indeed, this bacterial genus is
responsible for about 70% of the antibiotic molecules used in medicine and 60% of the
antifungals used in agriculture.

The different physiological tests consist of inoculating the isolates on ISP2 medium in the
presence of different NaCl concentrations, at different pH and temperature according to the
method of Athalye et al, (1985). Different moderate concentrations of NaCl (3, 5, 7%) are
added. For pH, the ISP2 medium is adjusted to pH values (5, 9). Growth is visually assessed
after 8 days of incubation at 30°C.

And to determine the biochemical characteristics of our isolates from the tests carried out such
as: use of carbohydrate compounds, assimilation of amino acids, degradation of gelatin,
production of melanoid pigments...

The results of the study of the enzymatic activities of actinomycetes showed that the genera
Streptomyces, Micromonospora, Nocardia and Streptosporangiums possess significant
enzymatic activity (Okpukpara and George-okafor, 2016).

Keywords: Actinobacteria, characterization, Bioactive molecules, Inhibation.
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Abstract

Antibacterial activity was evaluated for three essential oils (M .v) against five Bacterial strains:
E.coli, s.aureus, Pseudomonas aeruginosa, Candida albican, and Aspergillus niger. The study
also evaluated the antibacterial and antifungal activity of essential oils: Essential oil L showed
promising antibacterial and antifungal activity. It inhibited the growth of E. coli, S. aureus, and
Candida albicans with inhibition zones ranging from 12mm to 50mm. However, it had no effect
on Aspergillus niger and Pseudomonas aeruginosa. This suggests potential for essential oil L
as an antimicrobial agent, but Further research is needed. Essential oil S exhibits effective
antibacterial activity against E. coli and Staphylococcus aureus, with increasing inhibition
zones at higher concentrations (100% to 50%). The antibacterial activity of essential oil (M.V)
is négative, indicating that it has no effect on the growth of (E.coli), (s.aureus), or Aspergillus
niger. However, it does exhibit a Slight positive activity against seudomonas aeruginnosaat
concentrations of 50 mg/ml and 100 mg/ml, with inhibition zones of 9mm and 13mm.

Key words: (Marribium vulgare), antibacterial, Candida albicans, Aspergillus niger,
Pseudomonas aeruginosa, (E. coli), (S. aureus)
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Abstract

Nanotechnology represents cutting-edge technology due to its potential to revolutionize various
industries and address complex challenges through manipulation at the nanoscale.
Nanomaterials can enhance microbial activity and biodegradation rates by serving as carriers
for microbial cells, enzymes or nutrients, protecting them from environmental stressors and
improving their accessibility to pollutants. Nanoparticles synthesized from plant extracts, often
referred to as green nanoparticles, have gained noteworthy consideration due to their eco-
friendly and sustainable nature, as well as their potential applications in various fields including
medicine, agriculture, and environmental remediation. This paper focused on the synthesis of
Copper oxide nanoparticle using Citrus sinensis peel extract and investigation of their
antimicrobial activities. The synthesized nanoparticles were characterized to determine their
size, shape, composition and stability using techniques such as UV-Vis spectroscopy, scanning
electron microscopy (SEM), X-ray diffraction (XRD), and Fourier-transform infrared
spectroscopy (FTIR).

Keywords: Copper oxide nanoparticle, Citrus sinensis peel, Green synthesis
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Abstract

Rosmarinus officinalis (Rosemary), an aromatic plant rich in phenolic antioxidant compounds,
is widely used in traditional therapy by Moroccan population. The objective of the current study
was to assess the acute and subacute toxicity of ethanolic extract of Rosmarinus officinalis
(EERO) in Wistar rats.

30 rats were divided into 5 groups (control, 1000, 2500, 3500, and 5000 mg/kg dose). Similarly,
in the subacute toxicity study, 30 rats were divided into 5 groups (control, 200, 300, 500 and
1000mg/kg dose). The sub-acute toxicity study aimed to identify the NOAEL dose, by
following the same signs of toxicity, hematological parameters, biochemical parameters,
markers of oxidative stress, and histological analyses were evaluated.

No significant differences were observed in acute and sub-acute toxicity parameters (body
weight, food, water), nor acute toxicity was any mortality observed, suggesting that the LD50
is greater than 5000 mg/kg. The sub-acute toxicity study showed no significant differences in
hematological, biochemical, and histological parameters, while the extract increased CAT
levels and decreased NO in the liver and kidney.

RO extract is non-toxic up to the doses tested and exerts antioxidant activity, manifested by a
nitric oxide levels decrease and antioxidant enzyme catalase levels increase in in liver and
Kidneys.

Keywords: Rosmarinus officinalis, hematological analysis, acute and subacute toxicity,
catalase (CAT), nitric oxide (NO)
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Abstract

Rice blast, caused by Pyricularia oryzae, is one of the most destructive fungal diseases affecting
Oryza sativa L., leading to severe yield losses globally. The emergence of resistant fungal
strains necessitates the development and evaluation of new-generation fungicides for effective
disease management. This study assessed the efficacy of novel fungicides, including
strobilurins, triazoles, and SDHI (succinate dehydrogenase inhibitors), against P. oryzae under
laboratory and field conditions. Results indicated that fungicides such as azoxystrobin,
tebuconazole, and fluxapyroxad exhibited strong inhibitory effects on spore germination,
mycelial growth, and lesion development. Field applications of these fungicides significantly
reduced disease incidence and improved plant health without causing adverse environmental
effects. The findings suggest that new-generation fungicides provide a promising and
sustainable approach for managing rice blast while minimizing the risks of resistance
development and environmental toxicity.

Key Words: Rice, Blast, Pyricularia oryzae, Fungicide.
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Abstract

Introduction and Purpose: We have analyzed the influence of biodiversity and the
environment factors on species diversity of the pre-forested and pre-steppic Green Oak
formations, along a short gradient of rainfall in two semi-arid constrained regions. We looked
at the changes induced on vegetation i) what are the changes on vegetation cover and vegetation
physionomy ii) and what are the changes on the specific richness and specific diversity.

Methods: We conducted a floristic sampling in two semi-arid regions, following two
approaches: The ecological approach, which defines ecological diversity as a qualitative
component of diversity, where species are grouped based on the similarity of their functional
traits. The specific approach (specific diversity), which is a quantitative approach to diversity,
involving the calculation of alpha diversity using the Shannon-Weaver index.

Results: However, the physionomic changes on vegetation at Theniet E1 Had and Aflou show
that the more environmental constraint is important, the more the changes on diversity of
dominant species are important

Quantitative diversity analysis shows that low specific richness does not necessarly have a
negative effect on diversity, so a region with relatively more rainfall is not synonymous with
better diversity than a region with lower precipitations, it is the heterogeinity of environment
that gives a higher diversity.

Key Words: Biodiversity, Vegetation cover, Alpha diversity, Species richness, constrained
environments.
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Abstract

Over recent decades, significant changes in food production and consumption patterns have
reshaped the global food system, with notable impacts on both the environment and human
health. These shifts have been primarily driven by the need to increase food production to
address food security challenges and the demands of a growing global population. This increase
in production has influenced dietary habits by improving food availability and enhancing food
security. However, these changes have also led to serious environmental issues, including the
depletion of natural resources, deforestation, biodiversity loss, pollution, and climate change.
Furthermore, unsustainable food consumption patterns exacerbate these challenges, both in
terms of quantity and quality.

In this context, organic agriculture has emerged as a promising alternative to promote
sustainable food consumption. This study aims to evaluate Moroccans' perceptions of organic
agriculture through an online questionnaire completed by 423 participants. The findings
indicate that 81.7% of respondents consume organic foods, primarily for their perceived health
and environmental benefits, while 85.5% cited high costs as the main barrier to consumption.
Additionally, the study revealed significant confusion between organic and local products
among 66.3% of participants.

In conclusion, the Moroccan population generally perceives organic food as superior to
conventionally grown products in terms of quality and taste. However, the consumption of
organic products remains limited. Despite the relatively underdeveloped state of organic
agriculture in Morocco, the findings suggest that it holds promise as a pathway toward
sustainable food consumption.

Key words: Organic food; local food; consumption; perception.
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Abstract

Rosemary, Rosmarinus officinalis, from the vernacular name Azir, is medicinal plant used by
Moroccan population, it contains chemical compounds with great nutritional value and multiple
phytotherapeutic virtues. The study aims to assess the effect of ethanolic extract of Rosmarinus
officinalis on lipidic status and blood parameters in rats.

Male rats of Wistar strain were divided into 3 groups: control groups and two groups receiving
the R. officinalis extract, one fed a standard diet and the other receiving a fat-enriched diet. The
ethanolic extract of the Rosmarinus officinalis leaves was administered orally at a rate of
300mg/Kg for the group 2 and 1000mg/Kg for the group3. mg/kg of rat weight for 4 weeks.
Serum parameters were measured using a spectrophotometer including: alanine
aminotransferase (ALAT) and aspartate aminotransferase (ASAT) at 340nm, creatinine (Cr),
cholesterol, glucose, total cholesterol (CHO), triglycerides (TG) at 500nm and urea at 600nm.

The results show that EERO administration for 28 days decreases the levels of ALT and AST
urea and glucose (P<0.05), indicating a nephron-hepatoprotective activities, and without effect
on cholesterol levels in treated rats with 300 mg/Kg and 100mg/Kg in comparison with control
rats however, the triglyceride level was decreased in rats treated by EERO indicating a
antilipidemic propriety of rosemary.

These findings show that EERO has a benefic effect on lipidemic, hepatic and nephrotic
parameters.

Keywords: Rosmarinus officinalis, blood, liver, kidney, biochemical parameter, Rats.
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Abstract

Bayoud disease, caused by the soilborne fungus Fusarium oxysporum f. sp. albedinis, threatens
date palm cultivation in Morocco. Certain soils exhibit a natural ability to suppress this disease,
although the mechanisms remain unclear. This study investigated the functional traits of
Fusarium isolates and the composition of bacterial and fungal communities in two conducive
soils and one suppressive soil to better understand Bayoud suppression. Thirty saprophytic
Fusarium isolates were randomly selected from each soil sample. The in vitro inhibitory activity
of each isolate against the Bayoud pathogen was evaluated, and their growth on 95 carbon
substrates was assessed using Biolog plates. ITS1 and 16S ribosomal genes were sequenced to
analyze fungal and bacterial diversity and composition in each soil sample. The results revealed
that Fusarium isolates from one conducive soil exhibited strong antagonistic activity but slower
growth, indicating trade-offs between inhibition and growth. In contrast, isolates from the
second conducive soil showed growth efficiency similar to the pathogen but less frequent and
weaker antagonistic behavior. Isolates from the suppressive soil demonstrated intermediate
antagonism and the highest growth efficiency. Microbial diversity was greater in suppressive
soils than in conducive soils, with enrichment in microbial taxa such as Fusarium, Aspergillus,
and Actinomycetes, known for producing antimicrobial compounds. These findings suggest
that microbial antagonism and resource competition work together in suppressive soils to limit
the spread of Bayoud disease in Moroccan date palm plantations.

Keywords: Soilborne fusarium, date palm, Moroccan oases, nutritional competition, Fusarium
oxysporum f. sp. albedinis (Foa), Pair niche overlap.
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Abstract

Oilseed waste, a significant byproduct of agro-industrial processing, represents a promising yet
underutilized source of bioactive compounds. This study investigates the antioxidant properties
and phenolic content of various oilseed waste types, complemented by detailed compound
profiling using LC-ESI-QTOF-MS/MS. Antioxidant activities were assessed through
established spectrophotometric methods, while the Folin-Ciocalteu assay was employed to
quantify total phenolic content. Advanced LC-ESI-QTOF-MS/MS analysis enabled precise
identification of key bioactive compounds, including flavonoids, phenolic acids, and other
phytochemicals. The results revealed considerable variability in antioxidant capacity and
phenolic composition among different oilseed waste samples, reflecting their diverse chemical
profiles. This research highlights the potential of oilseed waste as a valuable resource for
bioactive compounds, opening new avenues for applications in functional foods, nutraceuticals,
and pharmaceuticals within a sustainable circular economy framework.

Keywords: waste valorization, Bioactive characterization, Antioxidants Potential
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Abstract

Diarrhea has been a major cause of death, especially among children in developing countries.
Medicinal plants are the major sources of traditional treatment of disease due to abundant
presence of plants and vast side effects of synthetic drugs. The increasing antibiotic resistance
exhibited by microorganisms has led to the phytochemical screening of medicinal plants for
antidiarrheal activity. The roots of Periscaria vivipara and fruit of Helicteres isora are used in
folk medicine. The present study was conducted to analyse phytochemicals and in vivo
antidiarrheal activity of H. isora and P. vivipara was evaluated. The extraction of plant parts
was carried out by using Soxhlet apparatus and methanol as solvent. For evaluation of
phytochemicals GC-MS analysis was carried out. For determining flavonoid and phenolic
compound TFC and TPC were utilized respectively. For evaluating antibacterial activity well
diffusion method was employed. Fresh roots of P. viviapar and fruits of H. isora were dried,
powdered (250 g), and macerated in 500 ml methanol. Mice (32-36 g, 50:50 sex ratio) were
acclimatized for a week and divided into five groups each of six mice: control, standard (1
mg/kg loperamide), and three treatment groups (100, 200, and 400 mg/kg extracts). The control
group received 1 ml/kg saline. Statistical analysis was conducted using GraphPad Prism, with
significance set at p < 0.05. Castor oil-induced diarrhea and gastro-intestinal motility tests were
employed to assess the antidiarrheal efficacy of methanolic extracts of P. vivipara and H. isora.
GC-MS analysis of P. vivipara root methanolic extract revealed presence of Oleic Acid, 6-
Octadecenoic acid, 9-Octadecenoic acid, methyl ester, (E)- and Toluene abundantly. Whereas,
Oleic Acid, 9,12-Octadecadienoic acid (Z, Z)-, methyl ester, Oleic Acid, cis-13-Octadecenoic
acid, methyl ester and Methy| stearate phytocompounds were abundantly present in methanolic
fruit extract of H. isora. Total phenolic and total flavonoid contents at different concentrations
(25, 50, 75 and 100 mg/ml) of methanolic extract of H. isora were 90.09+0.33, 91.17+0.66,
91.39+1.00, 92.76:+0.33 mg GAE/g and 22.76+0.66, 98+0.33, 23.39+0.83 and 24.12+0.66 mg
QE/g respectively. Moreover, total phenolic and total flavonoid contents at different
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concentrations (25, 50, 75 and 100 mg/ml) of methanolic extract of P. vivipara were
120.23+0.33, 121.53+0.66, 123.39+1.03,124.76+1.33 mg GAE/g and 31.76+0.33, 32.14+0.66,
33.26+1.00, 34.68+1.35 mg QE/g respectively. MEPV showed inhibition zones of 12+0.66 mm
and 11+1.0 mm, while MEHI showed 5+0.33 mm and 1441.33 mm against E. coli and S. aureus
respectively, compared to ciprofloxacin's 27+1.33 mm and 28+2.0 mm. Results of antidiarrheal
evaluation revealed that MEHI and MEPV indicated varying degrees of diarrhea inhibition,
with percentages of 11.32%, 26.38% ,52.83% and 21.01%, 34.2%, 42.16% found at serial doses
respectively, compared to loperamide. Both plant extracts showed significant delay in onset of
diarrhea, suppression in weight and number of diarrheal stools in a dose dependent manner.
MEHI and MEPV exhibited significant percentage inhibition in gastrointestinal transit as
33.94%, 36.54%, 41.94% and 18.44%, 27.35%, 40.36% respectively. Moreover, dose
dependent reduction in peristaltic index was observed for MEPV and MEHI. From the
outcomes of this study, it is inferred that methanolic extract from roots of P. vivipara and fruit
of H. isora exhibited substantial antidiarrheal efficacy.

Keywords: Antidiarrheal, Mice, Helicteres isora, Periscaria vivipara, GC-MS, Castor oil,
Gastrointestinal motility.
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Abstract

Global agricultural productivity has witnessed significant transformations due to the rapid
transfer of technology across borders. Technology transfer in agriculture encompasses the
dissemination of innovations such as precision farming, biotechnology, artificial intelligence,
and climate-smart practices, which play a crucial role in improving efficiency, sustainability,
and food security. In an era of globalization, international collaborations, public-private
partnerships, and research institutions have facilitated the exchange of knowledge, helping to
bridge the technological divide between developed and developing nations. This paper explores
the mechanisms of agricultural technology transfer, including intellectual property rights,
foreign direct investment, and knowledge-sharing platforms. It analyzes the role of
multinational corporations, government policies, and international organizations in fostering
technology dissemination. Additionally, it highlights case studies of successful adoption of
agricultural technologies in various regions, demonstrating their impact on productivity,
resource optimization, and climate resilience. Despite its benefits, technology transfer in
agriculture faces challenges such as affordability, lack of infrastructure, resistance to change,
and disparities in access. The paper discusses strategies to overcome these barriers, emphasizing
the need for inclusive policies, localized adaptation of technologies, and capacity-building
initiatives for farmers. By fostering effective technology transfer, global agriculture can address
critical issues such as food security, climate change adaptation, and sustainable resource
management. Strengthening international cooperation and promoting equitable access to
agricultural innovations will be key to ensuring that productivity gains benefit farmers
worldwide, contributing to a resilient and sustainable global food system.

Keywords: Technology Transfer, Agriculture, Productivity and Sustainable food system

March 04-05, 2025 / Igdir University, Tiirkiye 65



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

APPLICATION OF NEW BIOTECHNOLOGICAL PRACTICES FOR
SUSTAINABLE AGRICULTURE: BIOFERTILIZATION

Nassima BAHA
University of Sciences and Technology Houari Boumedienne, Algiers, Algeria,
https://orcid.org/0000-0001-7548-2743

Sabrina BEHAIRI
University of Sciences and Technology Houari Boumedienne, Algiers, Algeria

Roumaissa MOULKAF
University of Sciences and Technology Houari Boumedienne, Algiers, Algeria

Massakib BEKKAYE
University of Sciences and Technology Houari Boumedienne, Algiers, Algeria

Abstract

Introduction and Purpose: In arid and semi-arid regions, salinization is more critical as
precipitation decreases and temperatures increase. It is also caused by agricultural practices,
including poor water management, intensive irrigation, and exposure to seawater. Salinity has
many effects on plant growth by restricting the flow of water to plants (osmotic stress), or by
directly damaging plant cells through the accumulation of specific ions, nutritional imbalance,
or a combination of these factors. Sustainable agriculture, which now incorporates
biotechnological practices, has become a key concept. It involves the use of beneficial
microorganisms, such as plant growth-promoting rhizobacteria (PGPR), which improve plant
growth by various means.

Materials and Methods: In the same context, this study was carried out to investigate the
effects of bio-fertilization by two halotolerant PGPR on the salt tolerance of lucerne (Medicago
sativa L.) at germination and growth stages. At vegetative growth, photosynthetic pigments,
mineral and relative water (RWC), proline, total soluble sugars and soluble proteins contents
were monitored.

Results: In absence of salt stress the PGPR seems to have little or no effect on germination
when inoculated singly. In fact, only a mixture of these PGPR showed a positive effect on
germination. Inversely, all inoculations positively affect growth parameters. In opposite, under
salt stress, all single inoculation and co-inoculation alleviate the adverse effects caused by salt
stress on lucerne germination. Regarding to inoculated plants, salinity affected negatively
growth parameters which remained better than without bacterial inoculation.

Discussion and Conclusion: These results indicate that all inoculations and co-inoculation
with both PGPRs and especially at the proportion 1/2 could mitigate the negative effects of
salinity on alfalfa. Suggesting therefore that this bio-fertilization could be used as a novel
biotechnology that increases plant productivity, constitutes a promising alternative to chemical
fertilizers and also represents an effective way to restore and make good use of soils affected
by salinity.

Keywords: Biofertilization .Salt stress. Lucerne. Plant growth. PGPR
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Abstract

Random Amplified Polymorphic DNA (RAPD) was used to evaluate such relationship among

three genotypes of bitter gourd. Amplification of the genomic DNA from each of the three
genotypes of bitter gourd using all the 10 decamer primers revealed a variety of RAPD patterns.
Out of these 10 primers, five showed stable pattern with a set of major DNA fragments and
were the most effective in detection of genetic polymorphism in the studied populations of
Bitter gourd.The 10 decamer oligonucleotides on an average generated 244 fragments, of which
85 (34.8%) were polymorphic. A range of 15 to 47 bands was amplified from RAPD primer
used in the study. The degree of polymorphism among primers was different. The approximate
size of the amplified fragments ranged from 250 to 1000 bp. Coefficients were utilized to
generate dendrogram by using an unweighted pair group method with arithmetic average
(UPGMA) tree. According to the genetic similarity dendrogram constructed for all 244 traits
for three genotypes detected using 10 primers, all studied Bitter gourd from the three different
varieties of Bitter gourd can be subdivided into two clusters, of which cluster one comprises of
two varieties of Bitter gourd (CBT-36 & PKBT-1), and cluster two comprises of one variety
(BG-7017). The mean genetic distance between varieties of Bitter gourd within cluster 1 is
0.3232 (32 %), within cluster 2 is 0.4419 (44 %). The genetic distance between clusters 1 and
2 was near about 0.1187 (11.8%).

Key words: Amplified Polymorphic DNA, Bitter gourd, genotype, primer ,DNA fragments.
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Abstract

Introduction: Opuntia stricta is a species of large cactus that is endemic to the subtropical and
tropical coastal areas native of the Americas. It’s fruits have a purpul color with a small green
cladodes. It remains under-exploited in Algeria.this plante prefers high temperate and dry
condition areas and can tolerate cold temperatures. This plant is known for its medicinal
properties due to its phytochemical compounds. It contain bioactive components with beneficial
health effects. The aim of this study was to extract total phenolic camponds with water and
identifieded via LC-MS/MS.

Methodology: the cladodes of opuntia stricta were recollected cleaned and cut into small
pieces, then oven-dried at 45°C. the extraction process was the maceration in pure water for 24

hours then it was filtreted and dried via a rotavap and finely identified the different phénolic
compounds via LC-MS/MS .

The results of the extract obtained showed that the phenolic compound composition is as
follows ( Gentisic acid ; Syringic acid ; Vanillic acid ; Vanillin ; trans-ferulic acid) ; with the
respective content (10.24 ; 0.499 ; 6.63 ; 0.895 ; 2.23 ug/mg of extract).

Conclusion: O.stricta cladodes containe differents importante molecules such as phenolic aids
and flavonoids wich can be used as sources of bioactive molecules for pharmacological
purposes and cosmetic product inorder to their effect suc as antioxydant activities and other
biological activities.

Keywords: Opuntia stricta ; phenolic compounds ; bioactive molecules.
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Abstract

Methyl Orange, a toxic and persistent azo dye, poses significant environmental challenges in
aquatic  ecosystems.  This study investigates the efficiency of a novel
Chitosan@EDTA@Cellulose composite, synthesized by linking shrimp-derived chitosan and
cactus-derived cellulose using EDTA as a linking agent. Comprehensive characterization
techniques, including Fourier-transform infrared spectroscopy, scanning electron microscopy,
X-ray diffraction, and Brunauer-Emmett-Teller surface area analysis, were employed. Under
optimal conditions (pH 5, 50 mg/L dye concentration, 55 min, 0.1 g adsorbent), the composite
achieved a maximum adsorption capacity of 55.87 mg/g, significantly outperforming chitosan
(7.29 mg/g) and cellulose (5.69 mg/g). Adsorption followed the pseudo-second-order kinetic
model and the Langmuir isotherm model, with thermodynamic analysis confirming a
spontaneous and endothermic process. Competitive adsorption tests demonstrated more than
90% removal efficiency despite the presence of interfering ions, attributed to the chelating
properties of EDTA and the synergistic effect of the composite structure. Reusability tests
showed a slight efficiency decline from 97.8% to 81.86% after four cycles. Box-Behnken
Design optimization identified adsorbent mass, pH, and dye concentration as key factors in
removal efficiency. Density functional theory analysis clarified the functional group
interactions driving adsorption. These findings underscore the composite’s potential as an
effective and eco-friendly adsorbent for Methyl Orange removal.

Keywords: Adsorption, Box-Behnken Design, Cellulose, Chitosan, Density Functional
Theory, Response Surface Methodology.
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Abstract

Introduction and Purpose: This study aimed to focus on the evaluation of the antifungal
activity of essential oil prepared from Myrtus communis L. leaves harvested from the mountains
of the Medea region in the north of Algeria.

Materials and Methods: The extracts were prepared by maceration of leaves in sterile distilled
water, methanol, chloroform and ethyl acetate. In vitro antifungal activity of the extracts was
evaluated at concentrations of 5, 2.5, 1.25 and 0.625 mg mL-1 by the direct contact method on
the mycelial growth of toxigenic molds of hydroponic barley namely Fusarium aveaceanum,
Fusarium culmorum, Alternaria sp. and Aspergillus niger ethyl acetate and Chloroform extracts
exhibited pronounced antifungal potential. The inhibition potential varied proportionally with
the concentrations.

Discussion and Conclusion: The fungal growth inhibition potentials varied significantly from
15 — 96%. Thus Myrtus. communis ethyl acetate extract could be used in the food industry for
better phytoprotection of barley hydroponic culture and as a natural conservative of its grains
in places of storage.

Keywords: Antifungal activity, Hordeum vulgare, Molds, Polyphenolic extracts, Myrtus
communis L.
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Abstract

Agricultural sustainability is critical to addressing global food demands while ensuring the
conservation of natural resources. Monitoring crop health and soil quality in real time is
essential for maximizing agricultural productivity and minimizing environmental degradation.
The role of remote sensing technologies in crop monitoring and soil health assessment is to
enhance soil nutrition and manage environmental impacts by leveraging multispectral and
hyperspectral satellite imagery and GIS-based spatial analysis. The study examines essential
factors influencing crop growth, such as soil moisture, nutrient content, and early indicators of
crop stress, across various agricultural landscapes.

A key focus is employing the Normalized Difference Vegetation Index (NDVI) and Soil-
Adjusted Vegetation Index (SAVI) as reliable metrics to assess crop vigour and detect early
signs of soil degradation. By integrating these indices with temporal and spatial data, the study
provides insights into dynamic crop-soil interactions, allowing for targeted interventions in
nutrient management and irrigation practices. Precision agriculture methods informed by these
insights, such as site-specific fertilization and efficient water resource allocation, can
significantly reduce input usage while optimizing crop yields.

The potential of remote sensing is to support sustainable agricultural practices by offering a
high-resolution, cost-effective means of monitoring crop conditions and soil health. This
approach helps enhance farm management strategies and aligns with global sustainability goals,
addressing the urgent need for food security and environmental resilience.

Keywords: Remote Sensing, Crop Monitoring, Soil Health, Sustainable Agriculture, GIS,
NDVI, Environmental Resilience
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Abstract

Poly(lactic acid) (PLA) is an environmentally friendly material; however, its widespread
application is limited by its brittleness, slow crystallization rate, and low heat distortion
temperature. To address these shortcomings, this study incorporated walnut shell (WS) powders
into PLA. The influence of WS powders on the morphology, as well as the thermal and
mechanical properties of PLA, was thoroughly examined. Characterization techniques such as
differential scanning calorimetry (DSC), infrared (IR) spectroscopy, polarizing optical
microscopy (POM), and various mechanical property tests were employed. The findings
revealed that WS powders significantly affected the morphology and improved the thermal and
mechanical behavior of PLA. The tensile strength, impact strength, and elongation at break of
the PLA/WS composites initially increased with rising WS powder content, peaking at 0.5 wt%,
where maximum values of 51.2 MPa, 23.3 MPa, and 19.0% were observed, respectively.
Beyond this concentration, these properties declined. Compared to pure PLA, the composites
exhibited reduced spherulite grain sizes and the formation of irregular polygonal structures
during crystallization. Additionally, the melting, cold crystallization, and glass-transition
temperatures of the PLA/WS composites were lower than those of unmodified PLA.

Keywords: Poly(lactic acid), walnut shells, mechanical properties, composites, thermal
properties.
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Abstract

The Elbasan region, located in central Albania, is characterized by a rich diversity of flora and
vegetation, shaped by the interaction of Mediterranean and continental climatic conditions, as
well as a varied geological and topographical landscape. However, human activities such as
natural resource exploitation and urban development can impact the area’s natural habitats and
biodiversity. It is essential to implement measures to minimize these negative effects and
maintain the ecological balance of the region.

This study aims to present geobotanical data on the flora and vegetation of selected areas in
Elbasan. The research focuses on key strategic zones, including Byshek, Qafé-Kérrabé,
Ullishté, Krasté, Xibraké-Lugina e Shkumbini, and Elbasan, where field expeditions were
conducted. Based on the collected data, floristic spectra were constructed to analyze life forms,
floristic elements, and the percentage distribution of plant families in the region.

The findings indicate that the most widespread biological forms are Hemicryptophytes,
Phanerophytes, and Therophytes. Regarding floristic elements, the dominant types include
Eurymediterranean, Eury-Southeast, Central European, and Eurasian species. The most
abundant plant families are Fabaceae, Poaceae, Asteraceae, and Labiatae. Additionally, a
significant number of medicinal plants were identified, primarily from the Asteraceae,
Labiatae, Rosaceae, and Fabaceae families.

Keywords: biological forms, floristic diversity, flora, medicinal plants,
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Abstract

Olive oil is a good source of dietary fat in the Mediterranean diet. It is obtained from the fruit
of the olive tree (Olea europaea L) by mechanical or other means under specific thermal
conditions (Criado et al., 2004).

In Algeria, the olive tree has approximately 32 million trees (Bensemmane, 2009) spread over
an area of approximately 328,884 hectares (FAOSTAT, 2013), or 34.09% of the national
agricultural orchard. Algerian olive growing is mainly found in the northern part of the country,
where most orchards (80%) are located in mountainous areas.

The quality of olive oil depends on several factors such as maturity, extraction method, soil,
climate, variety and also storage conditions. The evaluation of the quality of olive oil involves
a series of important physicochemical parameters including acidity, peroxide index,
saponification index are part of (Gharbi et al., 2015). The quality of olive oil is also
characterized by its particular composition in saturated and unsaturated fatty acids, as well as
its minor compounds which belong to the unsaponifiable fraction (tocopherols, chlorophylls,
etc.) (Mezghache et al., 2010).

March 04-05, 2025 / Igdir University, Tiirkiye 74



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

Olive oil is called green gold because of the beneficial and nutritional effects it presents such
as preventing aging, strengthening the immune system, and preventing cardiovascular diseases
(Ghedira, 2008).

This work was carried out with the aim of carrying out a study on the physicochemical
characteristics of olive oil from the Bouira region, as well as on its fatty acid profile by gas
chromatography.

The results obtained from the analyzes carried out show that the values of refractive index,
saponification index and specific extinction at 232 nm comply with the limits set by the Codex
Alimentarius (2017) for extra virgin olive oil.

It should be noted that the sample studied presented a K270 coefficient and a relative density
slightly higher than the limits established by the Codex Alimentarius (2017). In addition, an
acidity of around 0.64 and p a peroxide index of 14 which are an excellent indicator of good
quality of olive oil.

The results of the present study also show that the fatty acid composition complies with the
standards; Oleic acid is the dominant fatty acid in the oil, with a proportion greater than 66%
followed by palmitic and linoleic acid.

At the end of this study, we note that the olive oil analyzed has a high content of oleic acid as
well as a richness in short-chain fatty acids, which allows it to be classified among extra virgin
olive oils.

Key words: Olive oil, quality, characterization, physicochemical indices, fatty acid
composition.
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Abstract

Milk and dairy products occupy an essential place in the daily diet by their taste, nature,
diversity and particularly their great nutritional value or even their richness in proteins, calcium,

vitamins, trace elements and minerals, in particular yogurt which t is one of the fastest growing
segments in the dairy sector and cheese is no longer the leading product.

It is often consumed as a fresh dessert, light, pleasant to the eye, to the taste and a real alternative
to milk in lactose intolerant individuals, therefore it is suitable for all age groups.
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The products of the hive (honey, pollen, royal jelly...) are also appreciated in terms of food,
medicine and industry, their consumption is gradually increasing thanks to several beneficial
effects that they confer on the health environment.

Among these products; bee pollen, it is first of all a natural product and a remarkable food in
api therapy. These are microscopic seeds contained in the anthers of the stamens. Its colors vary
from pale yellow to black, passing through all shades of brown and red. It is considered to be a
source of antioxidants, such as polyphenols, flavonoids and carotenoids. It is rich in protein,
lipid, mineral salts. A good generator of carbohydrates, mainly fructose and sucrose, and
essential amino acids that the body cannot synthesize.

In this regard, a valuation of the pollen grains incorporated in the yogurt, as well as a
physicochemical, microbiological and sensory characterization of the yoghurt produced were
carried out.

At the end of this work, the aim of which is to study the effect of incorporating pollen into
stirred yoghurt, given its high nutritional value, it has been observed that:

- For pollen: has a water content of 4.41%, a pH of 4.73, which can be as a factor that slows
down the growth and development of some microorganisms, an ash content of 2.6% , and in a
degree of brix of 5.55%, which makes it a natural material of interesting varied composition.
On the other hand, the microbiological analyzes (search for yeasts and molds, salmonella,
Staphylococcus aureus, enumeration of total and fecal coliforms, total germs), reflected the
compliance of the pollen used with the required standards, which provides information on its
good hygienic quality.

- The formulated yogurt has new organoleptic characteristics: a flavor and a texture appreciated
with a nutritional advantage of pollen because it is rich in amino acids, vitamins, minerals,
carotenoids and flavonoids. The yogurt is characterized by an acceptable acidity (88 ° D), a pH
evaluated at 4.56 and a total dry extract of 25.73%. In addition, it is healthy and has a
satisfactory microbiological quality.

- The sensory analysis of the three samples revealed that the tasting panel appreciated the pollen
ground yogurt the most, these results clearly reveal the performance of the organoleptic
characteristics developed due to the addition of pollen within the product finished.

Key words: formulation, pollen, sensory analyzes, physicochemical analyzes, microbiological
analysis
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Abstract

The cultivation of Valencia Late citrus represents a major economic challenge in many
producing regions. However, fertilization management remains largely empirical, leading to
high costs and significant environmental impacts. This study aims to analyze current
fertilization practices among farmers to identify key gaps and propose optimization strategies.
A survey was conducted among 20 producers in the Gharb region, located in northeastern
Morocco, covering the provinces of Kenitra, Sidi Slimane, and Sidi Kacem. The study
examined the types of fertilizers used, application frequencies, and methods for assessing
orchard nutritional needs. The results reveal significant discrepancies between observed
practices and agronomic recommendations, highlighting the need for improved fertilization
management. Furthermore, only 25% of the farms regularly perform soil analyses, contributing
to chronic nutrient imbalances. Implementing soil and plant tissue analysis-based approaches
could enhance nutrient application efficiency, mitigate nutrient imbalances, and reduce
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environmental impacts. These findings underscore the importance of strengthening farmer
training and support to promote a more rational and sustainable fertilization strategy for
Valencia Late orchards.

Keywords: Valencia Late, fertilization, sustainability, citrus nutrition, soil analysis.
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Abstract

DNA extraction from scale insects is particularly challenging due to their small size and waxy
coating. In this regard, a study was conducted between the summer and autumn of 2024 in the
north-west of Morocco to assess the effectiveness of ten DNA extraction methods on scale
insects. The target species of this study, Protopulvinaria pyriformis, is a major pest of citrus
crops in Morocco. The main objective of this research was to identify extraction methods that
are quick, cost-effective, and environmentally friendly.

The results showed that fresh samples of P. pyriformis provided the best DNA yields. Among
the methods tested, the use of NaCl (5M) produced the highest yield, while the Kac and SDS
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methods yielded moderate results, all while being cost-effective and environmentally
sustainable.

The results of this study provide valuable recommendations for selecting the optimal DNA
extraction method for P. pyriformis. These suggestions can help improve the identification and
management of this pest, thereby optimizing pest control and monitoring strategies in
agricultural settings.

Keywords: Protopulvinaria pyriformis, DNA extraction, citrus, cost-effectiveness, Morocco.
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Abstract

DNA extraction from scale insects is particularly challenging due to their small size and waxy
coating. In this regard, a study was conducted between the summer and autumn of 2024 in the
north-west of Morocco to assess the effectiveness of ten DNA extraction methods on scale
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insects. The target species of this study, Icerya purchasi, is a major pest of citrus crops in
Morocco. The main objective of this research was to identify extraction methods that are quick,
cost-effective, and environmentally friendly.

The results showed that fresh samples of I. purchasi provided the best DNA yields. Among the
methods tested, the use of NaCl (5M) produced the highest yield, while the Kac and SDS
methods yielded moderate results, all while being cost-effective and environmentally
sustainable.

The results of this study provide valuable recommendations for selecting the optimal DNA
extraction method for I. purchasi These suggestions can help improve the identification and
management of this pest, thereby optimizing pest control and monitoring strategies in
agricultural settings.

Keywords: Icerya purchasi, DNA extraction, citrus, cost-effectiveness, Morocco.
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Abstract

The Narcissus genus, belonging to the Amaryllidaceae family, is known for its horticultural
diversity, shaped by frequent hybridization and polyploidization events. These evolutionary
processes have made of Narcissus an important model for studying evolutionary patterns, but
have also complicated its taxonomy due to the extensive morphological and sexual variation
observed within the genus. This study investigated the morphological diversity of 48
populations from five Narcissus species in northern Algeria, by analyzing 45 vegetative and
floral traits through biometric analyses. The results showed that N. serotinus and N. elegans
exhibit stylar monomorphism, while N. papyraceus and N. tazetta display stylar dimorphism,
featuring two sexual morphs: L-morph (long style, short stamens) and S-morph (short style,
long stamens). The results also showed that N. cantabricus is characterized by a homomorphic
long-styled floral type. On the other hand, morphometric analysis grouped the five species into
three distinct phenotypic clusters, revealing strong morphological affinities and significant
polymorphism. These findings suggest close genetic relationships between N. tazetta and
N. papyraceus, as well as between N. elegans and N. serotinus. The study highlights a strong
correlation between floral traits and morphological variation within the Narcissus genus, which
offers valuable insights into the evolutionary adaptations driving floral morphology and
enhances our understanding of the relationships among species in this genus.

Keywords: Narcissus, morphological variation, interspecific diversity, stylar polymorphism.

INTRODUCTION

The genus Narcissus, belonging to the Amaryllidaceae family, is known for its remarkable
morphological diversity, driven by frequent hybridization and polyploidization events
(Fernandes, 1968). These evolutionary processes have made of Narcissus a valuable model for
studying evolutionary patterns, the same processes that have also complicated its taxonomy due
to the extensive morphological variation observed within the genus. With approximately 100
species (Breiterova et al., 2020), Narcissus is the most diverse genus in its clade, and its
taxonomy remains controversial. It is subdivided into ten sections, grouped into two major
lineages corresponding to the subgenera Narcissus and Hermione (Blanchard, 1990; Fernandes,
1968; Marques, Aguilar, Martins-Lougao, Moharrek, & Feliner, 2017). This diversity is closely
linked to its unique reproductive system, characterized by heterostyly, a form of sexual

March 04-05, 2025 / Igdir University, Tiirkiye 84



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

polymorphism involving two or three distinct floral morphs with reciprocal positioning of the
reproductive organs (Spencer C.H. Barrett & Harder, 2005).

Heterostyly (a key feature of Narcissus) and other style polymorphisms, previously known to
be present in 28 phylogenetically diverse angiosperm families, including Linaceae,
Oxalidaceae, and Amaryllidaceae (S. C.H. Barrett & Shore, 2008); have recently been
expanded to include a total of 247 genera, belonging to 34 families (Simon-Porcar et al., 2024).
Stylar polymorphism, a transitional stage towards heterostyly, has been widely used as a model
system to study the origin and maintenance of variability within populations (Spencer C.H.
Barrett, Jesson, & Baker, 2000; Webb & Lloyd, 1986). Various systems of stylar
polymorphism, such as stylar dimorphism, distyly, and tristyly, have evolved independently
from ancestral stylar monomorphism in numerous genera, including Turnera, Fagopyrum,
Linum, and Primula (Kappel, Huu, & Lenhard, 2017), but particularly in Narcissus (Graham &
Barrett, 2004). Heterostylous populations often exhibit reciprocal herkogamy, a phenomenon
where reproductive organs are reciprocally arranged (Webb & Lloyd, 1986). In Narcissus,
stylar dimorphism is common, differing from distyly by less pronounced reciprocity in stamen
positioning (Charlesworth, 1992; Darwin, 1897) and the absence of pollen size variation
between morphs (Baker, Thompson, & Barrett, 2000).

Narcissus species are distinguished by their morphological diversity, particularly in the
positioning of reproductive organs and perianth shape (Dhiman, Kumar, Parkash, Gautam, &
Singh, 2019). Traits such as the size, shape, and color of the corona are key to the classification
of Narcissus cultivars (Diaz Lifante & Andres Camacho, 2007; Ma et al., 2023). This diversity
makes Narcissus an unparalleled model for studying floral morphology and the evolution of
stylar polymorphism, offering valuable insights into the mechanisms driving such variability
(Spencer C.H. Barrett & Harder, 2005; Graham & Barrett, 2004). Notably, Narcissus is the only
taxon that exhibits all known types of stylar variations, with an impressive range of floral
morphology (Spencer C.H. Barrett & Harder, 2005). This unique combination of traits
emphasizes the importance of Narcissus in understanding the evolutionary dynamics of floral
diversity and reproductive systems. In this present study, we aimed at the investigation of the
morphological and sexual diversity in populations of the Narcissus species present in Algeria.

METHODOLOGY

This study investigated the morphological diversity of five Narcissus species in northern
Algeria. A comprehensive biometric analysis was conducted to evaluate phenotypic variation
across these populations.

The research focused on Narcissus species present in the Algerian flora, with preliminary
taxonomic identifications guided by key historical floras of the region, including works by
Battandier & Trabut (1895), Desfontaines (1789), Maire (1952) and Quézel & Santa (1962).

Study of morphological variability and intra- and interspecific relationships

The first phase of the study focused on evaluating intra- and interspecific variability by
examining a comprehensive set of morphological traits. A total of 44 qualitative and
quantitative traits were measured, including 10 vegetative, 6 inflorescence, and 28 floral traits
(Table 1). Measurements were conducted on an average of 30 individuals per population (41
populations), with a total of 1172 individuals, ensuring that all sampled flowers were at the
same developmental stage.
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To analyze the data, multivariate statistical methods were employed using R software v. 3.4,
with the packages missMDA, factoextra, and FactoMineR. Principal Component Analysis

(PCA) was performed based on the correlation matrix between variables.

Table 1. Measured characteristics of studied organs in Narcissus species

Organ / Characteristic Abbreviation
Vegetative traits

Number of bulbs Nb
Length of the bulb (mm) Lb
Width of the bulb (mm) Ib
Number of sheath layers Ng
Length of the sheath (mm) Lghf
Width of the sheath (mm) Ighf
Length of the floral stem (from sheath to base of spathe) (mm) Lhf
Width of the floral stem (mm) Ihf
Length of the outermost leaf blade (mm) Lf
Width of the leaf blade at its widest point (mm) If
Inflorescence

Spathe color: whitish to pale brown, brown to dark brown Csp
Spathe: scarious, hon-scarious Tsp
Total length of the spathe (mm) Lsp
Length of the spathe enclosing the inflorescence (mm) Lesp
Width of the spathe at its midpoint (mm) Isp
Number of flowers Nfl
Flower

Tepal color: white, light yellow, dark yellow Cf
Corona color: white, yellow, orange, or saffron Cp
Shape of the floral tube: narrow, cylindrical, conical Fth
Shape of the corona: circular, circular to triangular, triangular Crp
Corona margin: toothed, entire, truncated, sinuate, retuse, crenate Lbp
Length from the base of the ovary to the tip of the outer tepal (mm) LTf
Length of the floral pedicel (from insertion point to the base of the ovary) (mm) Lpd
Length of the ovary (mm) Lo
Width of the ovary (mm) lo
Length of the floral tube (from the top of the ovary to the insertion point of the tepals)  Lth
(mm)

Width of the floral tube (mm) Ith
Height of the corona (mm) Hp
Diameter of the corona (mm) Dp
Length of the outer tepal (mm) Lte
Width of the outer tepal (mm) Ite
Length of the mucro of the outer tepal (mm) Lbte
Length of the inner tepal (mm) Lti
Width of the inner tepal (mm) Iti
Length of the external stamen (including anther and filament) (mm) LES
Length of the external stamen anther (mm) Las
Height of the external stamen filament (mm) Hfs
Distance from the insertion point of the external stamen filament to the base of the

floral tube (mm) Hpfs
Length of the internal stamen (mm) LEI
Length of the internal stamen anther (mm) Lai
Height of the internal stamen filament (mm) Hfi
Distance from the insertion point of the internal stamen filament to the base of the floral Hofi
tube (mm) P
Length of the style (including stigma) (mm) Ls
Total number of ovules in the ovary No
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Morph determination

Morph determination was conducted for all the 48 populations (3758 individuals), with over
100 individuals analyzed per population, except for small populations. The stigma position
relative to the two stamen whorls was determined through direct visual examination of
longitudinal flower sections.

RESULTS AND DISCUSSION
Study of morphological variability and interspecific relationships

The results identified two primary sets of correlated traits: vegetative traits were predominantly
associated with axis 1, while floral traits were primarily linked to axis 2 (Figure 1). Two distinct
groups of individuals emerged from the analysis: N. cantabricus was positioned in the positive
region of axis 2, whereas all other species were distributed along axis 1.
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Figure 1. Principal component analysis (PCA) of the five studied taxa within the genus
Narcissus.

(a) Projection of the 44 morphological variables onto the correlation circle. (b) Distribution
of 1172 individuals (representing 41 populations) defined by PCA axes 1 and 2.

N. cantabricus is characterized by a uniquely wide obconical floral tube, a large corona, long
stamens, and a prominently exserted long style. Its presence in Algeria was historically debated
until it was synonymized with N. bulbocodium by Quézel & Santa.

Partial analysis of groups N. tazetta-N. papyraceus and N. elegans-N. serotinus

To investigate the divergences between phenotypic groups, we excluded N. cantabricus and
conducted a second Principal Component Analysis (PCA). This analysis clearly separated two
phenotypic groups along axis 1: the tazetta-papyraceus group and the elegans-serotinus group
(Figure 2). The two groups primarily differed in traits such as leaf and scape width, bulb size,
spathe size, and the dimensions of floral organs. Despite significant polymorphism, individuals
within the elegans-serotinus group displayed strong morphological similarities. In contrast, N.
tazetta and N. papyraceus were distinguished by differences in floral tube length, corona color,
and overall flower size.
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Figure 2. Principal Component Analysis (PCA) of four species within the genus Narcissus.
(a) Projection of 41 morphological variables onto the correlation circle. (b) Distribution of
1,129 individuals (representing 43 populations) defined by PCA axes 1 and 2.

Partial analysis of phenotypic group N. elegans-N. serotinus

In this analysis, we concentrated on the phenotypic group comprising N. elegans and
N. serotinus, which demonstrated strong morphological similarities (Figure 3). We incorporated
an additional trait —the number of leaves (Nf) per individual— that was not accounted for in the
analysis of the other species.

Individuals primarily differed in filament insertion distance and tepal width, which were
strongly correlated. Notably, individuals in the red zone exhibited intermediate characteristics
of both taxa, differing in flower number and leaf presence, suggesting potential interspecific
hybridization.
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Figure 3. Principal Component Analysis (PCA) of the N. elegans - N. serotinus group.

(a) Projection of 39 morphological variables onto the correlation circle. (b) Distribution of
567 individuals (representing 21 populations) defined by PCA axes 1 and 2.

N. serotinus refers to the hysteranthous species with a lemon-yellow corona (Marques, Feliner,
Draper Munt, Martins-Lou¢ao, & Aguilar, 2010), while the hysteranthous species with an
orange corona should be identified as N. miniatus (Koopowitz, Howe, & Christenhusz, 2017).
This species is hypothesized to have a hybrid origin, with N. obsoletus and N. serotinus as

potential parental taxa.

Partial analysis of phenotypic group N. tazetta-N. papyraceus

The Principal Component Analysis (PCA) conducted on the N. tazetta -
N. papyraceus phenotypic group clearly distinguished the two species along both axes
(Figure 4). Floral traits played a significant role in shaping axis 1, effectively differentiating
individuals of N. tazetta. On the other hand, vegetative traits were instrumental in defining axis
2, allowing for the identification of N. papyraceus individuals. These findings underscore a
pronounced interspecific differentiation between the two species.
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Figure 4. Principal Component Analysis (PCA) of the N. tazetta - N. papyraceus group.
(a) Projection of 36 morphological variables onto the correlation circle. (b) Distribution of
562 individuals (representing 21 populations) defined by PCA axes 1 and 2.

The two species were primarily distinguished by differences in bulb size, floral stem length,
leaf dimensions, floral part measurements, and corona color. Initially, N. papyraceus was
classified as a subspecies of N. tazetta due to their morphological similarities (Maire, 1952).
However, based on current taxonomic databases, N. papyraceus is now recognized as a distinct
species, referred to as N. pachybolbus.

Analysis of Stylar Polymorphism

Longitudinal sections of N. tazetta flowers revealed significant variation in style length, as well
as differences in the positioning of internal and external anthers, which could either overlap or
remain separate. Several sub-morphs were identified, including the SS sub-morph and various
sub-morphs within the L morph (Zakkoumi, Hadj-Arab, & Amirouche, 2023).

Narcissus tazetta and N. papyraceus exhibit stylar dimorphism, with populations displaying
monomorphic, isoplethic, and anisoplethic characteristics (Figure 5). These findings are
consistent with  previous studies on N. tazetta (Arroyo & Dafni, 1995)
and N. papyraceus (Spencer C. H. Barrett, Lloyd, & Arroyo, 1996).
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Figure 5. Morph distribution within the phenotypic group N. tazetta — N. papyraceus. Twenty-
three populations of N. tazetta and Three of N. papyraceus are illustrated.

In contrast, within the N. elegans—N. serotinus phenotypic group, stylar monomorphism
predominates across all 20 populations, indicating that these species are monomorphic and
exhibit a single floral type. These results align with existing literature on
both N. elegans (Graham & Barrett, 2004) and N. serotinus (Spencer C. H. Barrett et al., 1996;
Santos-Gally, Gonzalez-Voyer, & Arroyo, 2013). However, a study by Santos-Gally et al.,
2013, described N. elegans as a dimorphic species, highlighting a discrepancy in the
characterization of its reproductive morphology.

Regarding N. cantabricus, the results revealed that this species exhibits longistylar
monomorphism, which is consistent with previously reported data in the literature (Barrett,
Lloyd, & Arroyo, 1996; Santos-Gally, Gonzalez-Voyer, & Arroyo, 2013).

CONCLUSION

Our study explored two critical dimensions of the Narcissus genus: morphology and stylar
polymorphism. Morphological analyses grouped the five studied species into three distinct
phenotypic clusters, revealing strong morphological affinities and significant polymorphism.
These findings suggest close phylogenetic relationships, with N. tazetta and N. papyraceus
forming one cluster, and N. elegans and N. serotinus forming another. N. cantabricus formed a
unique group and was characterized by a homomorphic long-styled floral type. The analysis of
stylar polymorphism further highlighted distinct reproductive strategies, in which: N. tazetta
and N. papyraceus exhibited stylar dimorphism, featuring two sexual morphs (L-morph and S-
morph), while N. elegans, N. serotinus, and N. cantabricus displayed stylar monomorphism.
Together, these results provide profound insights into the evolutionary relationships, genetic
affinities, and reproductive adaptations within the Narcissus genus, enhancing our
understanding of its diversity and evolutionary dynamics and providing a robust dataset for
future analyses of morphological and taxonomic variability.
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ABSTRACT

The demand for fruit-fortified pastry products has been increasing due to its various utilization
for product development research. Particularly, bananas have a significant amount of utilization
due it's supply locally and the ample nutrients it provides. However, an aspect that remains
relatively unexplored is the utilization of kamias aside from being a souring agent on viand.

This study focused on the enrichment of cake recipes utilizing banana and kamias as alternatives
to lemon cake recipe. Involving five statements of the problems: enrichment, determining
significant difference between 3 formulation, consumer acceptability, physico-chem analysis
and sustainable packaging.

The researchers made three formulations with different percentages of dehydrated powdered
banana and were evaluated by 10 trained panels for sensory evaluation.

The preferred formulation underwent physico-chem analysis, specifically examining the pH
level and nutrition test. Nutrition testing was recorded that it contains adequate amounts of
Vitamin A, Vitamin B6 and Iron, the pH testing yielded varying results as it was overseen
through 3 trials yielding an average ph level score of 5.4, an indication that it is slightly acidic.
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The utilization of banana (lakatan) peel through traditional paper making process underwent
consumer acceptability online survey specifically assessing design resulting in moderately like
and overall acceptability yielding a result of very much like.

In conclusion, this study provides innovative products using raw materials which are not
common in baking as an alternative.

Keywords: Alternative, Enrichment, Kamias, Banana, Dehydrated, Powderized, Sustainable
packaging, Innovative.

INTRODUCTION

Cake is often served as a celebratory dish on ceremonial occasions, such as weddings,
anniversaries, and birthdays. There are countless cake recipes however, the goal is always the
same: to create great cake recipes through a delicate balance of its ingredients - making sure
they have the strength to hold the recipe together, but still create a tender, moist and flavorful
cake. Cake is a form of sweet dessert that is typically baked. In its oldest forms, cakes were
modifications of breads, but cakes now cover a wide range of preparations that can be simple
or elaborate, and share features with other desserts. (Ben-Noun,2019).

Fruits can add a pop of color, flavor, and texture to snack and bakery products, but with
consumers being more mindful of health and wellness, the use of fruits has expanded beyond
the traditional uses. (Friedberg,2024)

Lakatan’ banana is amongst the most important banana varieties in the Philippines. This variety
of bananas is widely known and cultivated due to its good sensory qualities and potential for
the export market. (Sampiano,Durban,2022)

Kamias is a small tree, growing 5 to 12 meters high. Leaves are pinnate, 20 to 60 centimeters
long, with hairy rachis and leaflets. Panicles growing from the trunk and larger branches are
hairy, 15 centimeters long or less. Flowers are about 1.5 centimeters long, and slightly fragrant.
Fruit is green and edible, about 4 centimeters long, subcylindric (subcylindrical), or with 5
obscure, broad, rounded, longitudinal lobes. Averrhoa bilimbi (bilimbi, cucumber tree, or tree
sorrel) is a fruit-bearing tree of the genus Averrhoa, family Oxilidaceae (Oxalidaceae). It is
believed to a native to Maluku Islands of Indonesia but has naturalized and is common
throughout Southeast Asia. (Stuart Jr., 2024)

Food waste has been a global and national problem in the Philippines that occurs at any given
time in the retail or household level (Cabilzo,2023)

Enormous amounts of fruit waste is generated during their production life-cycle due to the
inedible portion and perishable nature, which become a considerable burden to the environment.
(Leong, Chang, 2022)

Dehydrated powdered Banana combined with flour as enrichment to cake ingredients with
Kamias glaze for its sour and sweet taste as an innovation to Lemon cake, those fruits are known
for their nutrients and health benefits. Researchers provided an enriching cake recipe that can
be used as an alternative to lemon cake that also has a nutritious and refreshing taste that the
consumers can try and enjoy by using ingredients that are affordable and that can be found in
backyard or even on local markets.
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STATEMENT OF THE PROBLEM

This study aims to develop and utilize Kamias and dehydrated powdered Banana enriched flour
as enhancement for the ingredients on cake recipes inspired by Lemon Cake.

In addition to this, it aims to enhance the ingredients, stored, utilized for a long time and
lengthen the shelf life of Lakatan, which is prone to overripe quickly.

1. to enhance cake recipes using dehydrated powdered Banana combined to flour as enrichment
with Kamias glaze in terms of:

1.1  appropriate percentage per ingredients
1.2 technology support; (Production flow), and
1.3  financial

2. to determine if there are significant differences between the three formulations of the Kamias
Banana Cake using sensory evaluation, evaluated by ten (10) trained sensory evaluator

2.1 Appearance (Color, Size, Shape)

2.2 Smell/Aroma/Odor (Creamy, Buttery, Little of Banana)
2.3 Texture (Crumbly)

2.4 Mouthfeel (Softness)

2.5 Taste (Sweetness, Sourness)

3. to determine the acceptability of the Kamias Banana Cake with Kamias Glaze to consumer
acceptability test; (50 Hospitality Management students from first year to third year as
respondents)

4. to determine the Physico-chem of Kamias Banana Cake with Kamias glaze. (pH/ degree
brix/ proximate analysis); and

5. to determine if the sustainable packaging is appropriate for the cake .

RESEARCH DESIGN

This study used Experimental Research Design for enhancing dehydrated powdered Banana
combined to flour as enrichment with kamias extract and zest. This study will include controlled
experiments where different ratios of ingredients will be utilized in every formulation to
produce the most preferred kamias banana cake sample. These samples will undergo sensory
evaluation conducted by selected expert panels, employing standardized methods to assess
appearance, aroma, texture, flavor, and overall preference.

Completely Randomized Design will be used to determine which formulation will produce the
best sensory qualities for consumer approval. The ultimate objective is to determine the best
possible formula highlighting the unique qualities of the utilization of banana-enriched flour
and kamias as an enhancement in the cake recipes in lemon cake inspired recipe resulting in a
new flavourful and marketable product.
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Table 1. Kamias Banana Cake Formulation

Ingredients Control Formulation 1 | Formulation 2 | Formulation 3
Banana Powder - 75 grams 150 grams 225 grams
All purpose flour 750 grams 675 grams 600 grams 525 grams
Kamias extract Lemon Juice 60 grams 60 grams 60 grams
30 grams
Kamias zest Lemon Zest 20 grams 20 grams 20 grams
20 grams
Ingredients Control Formulation 1 | Formulation 2 | Formulation 3
Sugar 500 grams 500 grams 500 grams 500 grams
Butter 250 grams 250 grams 250 grams 250 grams
Oil 60 grams 60 grams 60 grams 60 grams
Egg 200 grams 200 grams 200 grams 200 grams
Baking powder 10 grams 10 grams 10 grams 10 grams
Salt 5 grams 5 grams 5 grams 5 grams
Milk 250 grams 250 grams 250 grams 250 grams
Glaze
Confectioners sugar 125 grams 125 grams 125 grams 125 grams
Kamias extract Lemon juice 30 grams 30 grams 30 grams
30 grams

Table 2. Other Ingredients

PREPARATION AND PROCUREMENT OF MATERIALS FOR EXPERIMENT

Materials include the ingredients and its formulation. The ingredients must be quantified. Table
of materials should also be shown.

Table 3. Specification of Raw Materials

Description Characteristics Source
Lakatan dehydrated and powderized. | Binan Bayan, Carmona
used to combine with all | Palengke
purpose flour
Kamias extract - used as a substitute | Ledda's Residence
to lemon juice.
zest - used as a substitute to
lemon zest
Sugar it is used as sweetener Carmona Palengke
Butter it is used to keep the | SM San Pedro

richness, tenderness and

structure
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Oil Used in batter mixture for | Carmona Palengke
creaming

Egg It is used to create structure | Carmona Palengke
and add moisture to cakes

All purpose flour it is the main ingredient and | Carmona Palengke
will give structure to cake

Baking powder it is used as a leavening | Carmona Palengke
agent

Salt it is used to give flavor Foyo’s Residence

Milk used to improve texture and | SM San Pedro
mouthfeel.

Glaze

Confectioners sugar It is used as sweetener for | SM San Pedro
glaze

Kamias juice used as a substitute for | Ledda’s Residence
lemon juice

Table 4. Specification/s of Equipment

EQUIPMENT SPECIFICATION SOURCE
Stove Burner CvSU Kitchen 2
Dehydrator Dehydration CvSU Food Laboratory
Food processor Powderized Hostel Storage
Extractor Extraction Hostel Storage
Oven Baking CvSU Food Laboratory
Refrigerator Storage CvSU Food Laboratory

DATA GATHERING PROCEDURE and PROCESS FLOW

The researchers initiated the research by sourcing the ingredients from Carmona, Cavite, Binan,
Laguna, and San Pedro, Laguna for experimental production. The procedures for variables 1,
2, and 3 are all the same but differ from the formulations. The researchers started the process
by preparing raw ingredients for the dehydration process, carefully choosing good quality
Bananas (Lakatan). Remove banana peels and put banana flesh in a clean bowl. Measure 1,200
grams of the banana flesh then set aside. Boil 3 cups of clean water in a pot. When the water
starts to boil, carefully put the banana and simmer for ten (10) minutes in a medium-low heat.
After 10 minutes, remove the water using a strainer or colander, and put the bananas in a mixing
bowl. Mash the boiled bananas and spread a thin layer on the parchment paper. Dehydrate the
boiled bananas in a temperature of 70 to 75 degree celsius for eight (8) to nine (9) and a half
hours. After dehydrating the bananas, tear them into small pieces or cut them using a kitchen
scissor. Using a food processor, powderized the dehydrated bananas by three (3) batches. Every
batch is powderized for one (1) minute. Using a sifter, sift the powdered bananas to remove
clumping and to ensure it is finely ground.

March 04-05, 2025 / Igdir University, Tiirkiye 98



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

For Kamias fruit, wash the kamias with clean water, trim both ends, and put it in a clean bowl.
Remove excess water. Prepare two (2) mixing bowls for extracting the kamias fruit, one for the
juice and one for the fruits that are extracted. Extract the kamias fruits six (6) times or until it
is fully extracted. Put the extracted juice in a clean container.

Moving on to the baking process, measure all wet ingredients and dry ingredients. In a bowl,
sift the measured dry ingredients such as 10 grams of baking powder, and 5 grams of salt. For
Formulation 1 (F1), sift 675 grams flour and 75 grams banana powder, Formulation 2 (F2): 600
grams flour and 150 grams banana powder, Formulation 3 (F3): 525 grams flour and 225 grams
banana powder. In a separate bowl, cream 250 grams of butter, 500 grams of sugar, 60 grams
of oil, and 20 grams of kamias zest, 50 grams of egg, and 60 grams of kamias juice until light
and fluffy. Combine wet ingredients and dry ingredients then mix well but do not over mix.
Preheat the oven for ten (10) minutes at 325 degree fahrenheit or 163 degree celsius. Grease the
baking pan with oil or butter and line with parchment paper. Pour the batter mixture on the pan
and bake the cake for one (1) and a half hour or until the toothpick comes out clean. Let the
cake cool in a cooling rack at room temperature for ten (10) minutes. Remove the cake from
cake pans and put it on a cake board.

The process for making Kamias glaze starts from measuring 125 grams confectioners sugar and
30 grams kamias juice in a bowl, mix them all together. Drizzle the Kamias glaze on the top of
the cake and attach a label and sticker on the box.

Descriptive Sensory Test utilized by ten (10) trained sensory panelists and will use a 9-point
Hedonic scale questionnaire to evaluate the preferences in each formulation. Affective Sensory
Test conducted to 50 random students in Cavite State University - Carmona Campus to identify
its consumer acceptability with the use of Sensory Evaluation Score Sheet.
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Figure 1. Process flow for Kamias Banana Cake with Kamias Glaze

PROCESSING AND SPECIiFIiCATIiON OF KAMIAS BANANA CAKE WIiTH

KAMIAS GLAZE

Table 4. Processing and specification of Kamias Banana Cake with Kamias Glaze

Process Specification

Preparation of raw materials Select good quality raw materials.

(Banana)

Peeling Removing the outer cover of the banana.

Boiling Boil water in a pot. When the water starts to boil, put
the bananas and simmer for 10 minutes in a medium-
low heat.

Straining Strain the boiled bananas using a strainer or colander.

Mashing . In ‘a bowl, mash the boiled bananas using a fork until
it becomes fine.

Spreading Spread a thin layer of mashed bananas in parchment
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Dehydrating

Tearing
Powderizing
Sifting
(Kamias)
Washing

Trimming
Extracting

(Dry Ingredients)
Mise-en-place
Weighing

Sifting

(Wet Ingredients)
Mise-en-place
Weighing

Creaming

Mixing

Preheating of oven
Greasing and Lining

Baking

Cooling

(Glaze)
Weighing
Mixing

Packaging

Using a dehydrator machine, dehydrate the mashed
bananas at a temperature of 70 to 75 degree celsius for
eight (8) to nine (9) and a half hours.

. After dehydrating the bananas, cut them into small
pieces.

Using a food processor, powderized the dehydrated
bananas by batches.

Sift the dehydrated powdered bananas

Wash the Kamias fruit using clean water.

Trim both ends of the kamias fruit

Extract the kamias fruit using an extractor and put a
bowl to catch the extracted juice. Repeat for six (6)
times or until kamias fruit is fully extracted

.Preparing all dry ingredients needed
Measure all dry ingredients.
Sift all dry ingredients using a sifter, except sugar.

Preparing all wet ingredients needed

Measuring all wet ingredients.

Cream the butter, sugar, oil, zest, egg, kamias juice
until it becomes light and fluffy. Mix well.

Combine all dry ingredients to wet ingredients. Mix
well but do not over mix.

Preheat the oven tfor ten (10) minutes at 325 degree
Fahrenheit or 162.78 degree celsius.

Grease the baking pan using butter or oil and line with
parchment paper. Pour batter mixture.

Bake the cake mixture for one (1) and a half hour or
until the toothpick comes out clean.

Invert cake pans onto the cooling rack and let it cool at
room temperature for at least ten (10) minutes. Remove
the cake from the pan, put it on a cake board and store
it in a refrigerator.

Measure kamias juice and confectioners sugar.

In a bowl, mix well kamias juice and confectioners
sugar. Drizzle the kamias glaze on the top of the cake.
Put the cake on the cake box.

METHODS OF EVALUATION

This research involves conducting experiments that utilize the kamias and dehydrated powdered
banana as enhancement for the ingredients of cake recipes inspired by lemon cake. The
researchers will provide 3 variables to determine the preferred formulation. All samples are
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evaluated by ten (10) trained sensory evaluators using a 9-point hedonic scale in terms of the
appearance, aroma, texture, taste/flavor, and overall preference of the product.

CONSUMER ACCEPTABILITY

The researchers used an Affective Sensory Test and provided 50 samples for 50 untrained
panels. The 9-point hedonic scale will be used to determine how much the final product will be
acceptable to consumers in terms of sensory attributes such as appearance, aroma, texture,
taste/flavor, and overall acceptability. The specific serving size of the cake provided to fifty
(50) untrained evaluators will be 68 grams or one (1) slice since it is the required serving size
and 5 grams for the glaze.

RESULTS AND DISCUSSION
Statement of the Problem 1
1.1 Formulation and Ingredients

The researchers develop an enrichment to the control recipe Lemon Cake, with the use of
kamias as substitute to lemon and combining dehydrated powder banana to flour. The control
recipe is the recipe from the video tutorial of an OFW from Dubai that is uploaded on social
media. With typical ingredients of Lemon cake like flour, sugar, butter, oil, egg, baking powder,
milk, lemon zest and lemon juice.

The researchers made three formulations of Kamias Banana Cake with the help of their adviser,
and these three formulations have the same ingredients but still have different percentages of
enrichment to flour with dehydrated powdered banana and kamias as substitute to lemon.
Formulation 1 contains 10% of dehydrated powdered banana and 90% of all purpose flour,
formulation 2 contains 20% of dehydrated powdered banana and 80% of all purpose flour and
formulation 3 contains 30% of dehydrated powdered banana and 70% all purpose flour. The
most acceptable and preferred formulation was the third formulation (code 514). Other
ingredients such as sugar, egg, butter, baking powder, kamias zest, and kamias juice have the
same percentage within the three formulations.

Table 5: Formulations of Kamias Banana Cake with Kamias Glaze

Dehydrated Powder Banana All Purpose Flour
Variable 1 75 grams 675 grams
Variable 2 150 grams 600 grams
Variable 3 225 grams 525 grams

The researchers noted that the three formulations have differences in terms of sensory attributes.
In formulation 3, data shows that in terms of sweet and sour taste, it is more noticeable than the
formulation 2. While formulation 3 in terms of mouthfeel is more soft than formulation 2.
Additionally the three formulations show differences in terms of texture and crumbliness of the
cake.

Technology (Production Flow)

March 04-05, 2025 / Igdir University, Tiirkiye 102



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

The procedures for variables 1, 2 and 3 are all the same but differ from the formulations. The
researchers began by carefully selecting good quality Banana (Lakatan) as raw material for
dehydration procedures. Banana flesh should be placed in a clean bowl once the peels have
been removed. Measure 1,200 grams of the banana flesh then set aside. Boil 3 cups of clean
water in a pot. When the water starts to boil, carefully put the banana and simmer for ten (10)
minutes in a medium-low heat. After 10 minutes, remove the water using a strainer or colander,
and put the bananas in a mixing bowl. Mash the boiled bananas and spread a thin layer on the
parchment paper. Dehydrate the boiled bananas in a temperature of 70 to 75 degree celsius for
eight to nine and a half hours. After dehydrating the bananas, tear them into small pieces or cut
them using a kitchen scissor. Using a food processor, powderized the dehydrated banana by
three batches. Every batch is powderized for one minute. Using a sifter, sift the powdered
bananas to remove the clumping and ensure it is finely ground.

For Kamias fruit, carefully choose a good quality of Kamias, then wash with water and trim
both ends and put it in a clean bowl. Remove excess water. Prepare mixing bowls for extracting
kamias fruit, one for the juice and one for the fruits that are extracted. Extract the kamias fruit
until it is fully extracted. Put the extracted juice in a clean container.

In the baking process, measure all the wet ingredients and dry ingredients. In a bowl, sift the
measured dry ingredients such as baking powder, salt, flour, and banana powder. In a separate
bowl, cream the butter, sugar, oil, kamias zest egg, and kamias juice until light and fluffy.
Combine wet ingredients and dry ingredients, mix well but do not over mix. Preheat the oven
for 10 minutes at 325 degree fahrenheit or 163 degree celsius. Grease a baking pan with oil or
butter and line with parchment paper. Pour the batter mixture on the pan and bake the cake for
1 and half hour or until the toothpick comes out clean. Let the cake cool in a cooling rack at
room temperature for 10 minutes, then put the cake on a cake board.

For kamias glaze, measure confectioner sugar and kamias juice in a bowl then mix well. Drizzle
the glaze on top of the cake and attach a label and sticker in the box.

1.3 Financial - The table below shows the financial cost of each formulation.

Table 6: Cost of direct material of Formulation 1

Ingredients Brand Used Proportion | Cost as purchased
Sugar SM Bonus 500 grams 40
Butter Magnolia 250 grams 116.25
Ol - 60 grams 6.6
Egg - 200 grams 36
APF - 675 grams 40.5
Baking Powder Calumet 10 grams 4
Salt 5 grams 0.36
Milk Jolly cow 250 grams 23.75
Confectioners Peotraco 125 grams 21.25
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Ingredients Brand Used Proportion | Cost as purchased
sugar
Banana (Lakatan) 75 grams 45
Kamias 110 grams 4.4
TOTAL 338.11

Total Yield: 2 Loaf pan (10 slices per pan, 45 grams each)

Price per yield: 169.05 per loaf

Table 7: Cost of direct material of Formulation 2

Ingredients Brand Used Proportion | Cost as purchased
Sugar SM Bonus 500 grams 40
Butter Magnolia 250 grams 116.25
Oil - 60 grams 6.6
Egg - 200 grams 36
APF - 600 grams 36
Baking Powder Calumet 10 grams 4
Salt 5 grams 0.36
Milk Jolly cow 250 grams 23.75
Confectioners Peotraco 125 grams 21.25
sugar
Banana (Lakatan) 150 grams 90
Kamias 110 grams 4.4
TOTAL 378.61

Total Yield: 2 Loaf pan (10 slices per pan, 45 grams each)

Price per yield: 189.30 per loaf
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Table 8: Cost of direct material of Formulation 3

Ingredients Brand Used Proportion | Cost as purchased
Sugar SM Bonus 500 grams 40
Butter Magnolia 250 grams 116.25
Oil - 60 grams 6.6
Egg - 200 grams 36
APF - 525 grams 31.5
Baking Powder Calumet 10 grams 4
Salt 5 grams 0.36
Milk Jolly cow 250 grams 23.75
Confectioners Peotraco 125 grams 21.25
sugar
Banana 225 grams 135
(Lakatan)
Kamias 110 grams 4.4
TOTAL 419.11
Total Yield: 2 Loaf pan (10 slices per pan, 45 grams each)
Price per yield: 209.56 per loaf
Statement of the Problem 2
Table 9: Summary results of Appearance (COLOR)
Formulations | No. of Mean SD F-test | Critical | P-value | Decision
Sample | Score Value
Variable 1 10 4.30 2.06
Variable 2 10 4.60 1.71 141 3.35 0.26 Accept HO
Variable 3 10 5.60 1.65

According to (Imchen,Singh,2023) Food colour is an important sensorial attribute that has a
direct influence on food selection and acceptability. (It) showed that food colour is, often, used
as an indicator of food quality such as flavour, safety, and nutritional value. The result of
appearance in terms of color shows that Variable 1 had a mean score of 4.30, Variable 2 had a
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mean score of 4.60 , Variable 3 had a mean score of 5.60. The result of P-value is 0.26 which
means P-value is greater than the alpha value 0.05 . Therefore the null hypothesis is accepted.

Table 10: Summary results of Appearance (SIZE)

Formulations | No. of Mean SD F-test | Critical | P-value | Decision
Sample | Score Value
Variable 1 10 7.1 1.91
Variable 2 10 6.8 187 | 006 | 335 | 094 | AcceptHO
Variable 3 10 6.9 1.97 | | | |

The result of Size in terms of Appearance shows that Variable 1 had a mean score of 7.1,
Variable 2 had a mean score of 6.8, Variable 3 had mean score of 6.9. The result of P-value is
0.94 which means p-value is greater than the alpha value 0.05. Therefore the null hypothesis is
accepted.

Table 11: Summary results of Appearance (SHAPE)

Formulations No. of Mean SD F-test | Critical | P-value | Decision
Sample | Score Value

Variable 1 10 7.5 1.27

Variable 2 10 7.3 142 | 014 | 335 | 087 | AcceptHO

Variable 3 10 7.6 1.17 | | |

The shape of the food is a fundamental feature that defines its visual attribute and plays a crucial
role in its sensorial appearance, intrinsic texture, design of packaging material, and overall
acceptability to the consumer. Abnormally shaped food reduces desire to purchase, which may
result in food waste and expiration. In recent years, the food industry has recognised the
significance of food shape, with a growing focus on creating visually appealing food products
that cater to changing consumer preferences. (Koirala, Prakash, Karim, Bhandari, 2023)

The result of appearance in terms of shape Shows that Variable 1 had a mean score of 7.5,
Variable 2 had a mean score of 7.3, Variable 3 had a mean score of 7.6. The result of P-value

is 0.87 which means p-value is greater than the alpha value 0.05 Therefore the null hypothesis
is accepted.

Table 12: Summary results of Aroma (BUTTERY SMELL)

Formulations | No. of Mean SD F-test | Critical | P-value | Decision
Sample | Score Value
Variable 1 10 6.7 0.95
Variable 2 10 6.6 0.84 0.32 3.35 0.73 Accept HO
Variable 3 10 6.3 1.57

The results of Aroma in terms of buttery smell shows that Variable 1 got a mean score of 6.7,
variable 2 got a mean score of 6.6, and variable 3 got a mean score of 6.3. The p-value which
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resulted in 0.73 is greater than the alpha value which is 0.05. Therefore, we accept the null
hypothesis.

Table 13: Summary results of Aroma (CREAMY SMELL)

Formulations | No. of Mean SD F-test | Critical | P-value | Decision
Sample | Score Value
Variable 1 10 6.2 2.25
Variable 2 10 6 156 | 0.03 | 335 | 097 | AcceptHO
Variable 3 10 6 2.26 | | | |

The results of Aroma in terms of creamy smell shows that variable 1 got a mean score of 6.2,
while variables 2 and 3 got the same mean score of 6. The result of the computed p-value shows
0.97 which is greater than the alpha value, which is 0.05. Therefore, we accept the null
hypothesis.

Table 14: Summary results of Aroma ( BANANA SMELL)

Formulations | No. of Mean SD F-test | Critical | P-value | Decision
Sample | Score Value
Variable 1 10 5.6 1.17
Variable 2 10 6.2 1.48 0.31 3.35 0.74 Accept HO
Variable 3 10 5.9 2.28

The results of Aroma in terms of banana smell shows that variable 1 got the lowest mean score
of 5.6, variable 2 got the highest mean score of 6.2, and variable 3 got the second highest mean
score of 5.9. The result of p-value which is 0.74 shows that it is greater than the alpha value of
0.05. Therefore, we accept the null hypothesis.

Table 15: Summary results of Texture (CRUMBLY)

Formulations | No. of Mean SD F-test | Critical | P-value Decision
Sample | Score Value
Variable 1 10 6.5 1.90
Variable 2 10 7.1 1.52 0.90 3.35 0.42 Accept HO
Variable 3 10 7.5 1.58

Texture also plays an important role in consumer preferences. The perception of texture goes
through several steps, starting with the visual appearance of the food product, and then
continues with touch, the first bite, chewing, and swallowing. Texture enhances the food
sensory experience and is a major feature in food and beverage innovation around the world,
(Nachay,2020)

The result of texture in terms of its crumbliness shows that variable 1 got a mean score of 6.5,
variable 2 got a mean score of 7.1, and variable 3 got a mean score of 7.5. The computed result
of the p-value which is 0.42, is greater than the alpha value. Therefore, we accept the null
hypothesis.
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Table 16: Summary results of Mouthfeel (SOFTNESS)

Formulations | No. of Mean SD F-test | Critical | P-value Decision
Sample | Score Value

Variable 1 10 7 1.25

Variable 2 10 6.6 1.07 | 079 | 335 | 047 | AcceptHO

Variable 3 10 7.2 0.92 | | | |

In terms of mouthfeel of the product, variable 1 got a mean score of 7, variable 2 got a mean
score of 6.6, variable 3 got a mean score of 7.2. The computed p-value resulted in 0.47 which
is greater than the alpha value. Therefore, we accept the null hypothesis.

Table 17: Summary results of Taste (SWEETNESS OF CAKE)

Formulations No. of Mean SD F-test | Critical | P-value Decision
Sample | Score Value
Variable 1 10 7.1 1.60
Variable 2 10 6.7 1.16 0.56 3.35 0.58 Accept HO
Variable 3 10 7.3 1.06 | | | |

The result of Taste in terms of the sweetness of the cake shows that Variable 1 had a mean score
of 7.1, Variable 2 had a mean score 6.7, Variable 3 had a mean score of 7.3. The result of P-
value is 0.58 which means p-value is greater than the alpha value 0.05 . Therefore, the null
hypothesis is accepted.

Table 18: Summary results of Taste (SWEET AND SOUR)

Formulations No. of Mean SD F-test Critical | P-value Decision
Sample | Score Value
Variable 1 10 6 1.70
Variable 2 10 5.8 140 | 050 | 335 | 061 | AcceptHO
Variable 3 10 6.5 1.72 | | | |

The result of Taste in terms of sweetness and sourness shows that Variable 1 had a mean score
of 6, Variable 2 had a mean score of 5.8, Variable 3 had a mean score of 6.5 . The result of P-

value is 0.61 which means p-value is greater than the alpha value 0.05 . Therefore the null
hypothesis is accepted.

Table 19: Summary results of Overall Quality (ACCEPTABILITY)

Formulations No. of Mean SD F-test | Critical | P-value Decision
Sample | Score Value
Variable 1 10 7.2 2.68
Variable 2 10 7 265 | 223 | 223 | 223 | AcceptHO
Variable 3 10 7.9 2.81 | | | |
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The summary result of the overall quality of the product shows that variable 1 got the second
to the highest mean score of 7.2, variable 2 got the lowest mean score of 7, and variable 3 got
the highest mean score of 7.9. The computed result of p-value is 2.23 which means the p-value
is greater than the alpha value. Therefore, we accept the null hypothesis.

Table 20: Summary results of Overall Quality (ACCEPTABILITY)

Formulations No. of Mean SD F-test | Critical | P-value Decision
Sample | Score Value
Variable 1 10 7.2 2.68
Variable 2 10 7 265 | 223 | 223 | 223 | AcceptHO
Variable 3 10 7.9 2.81 | | | |

The summary result of the overall quality of the product shows that variable 1 got the second
to the highest mean score of 7.2, variable 2 got the lowest mean score of 7, and variable 3 got
the highest mean score of 7.9. The computed result of p-value is 2.23 which means the p-
value is greater than the alpha value. Therefore, we accept the null hypothesis.

Statement of the Problem 3

Table 21: Interpretation and Average of Sensory Attributes

Parameters Mean Score Interpretation
Appearance 8.56 Very Much Like
Aroma 8.36 Very Much Like
Texture 8.14 Very Much Like
Taste 8.46 Very Much Like
Overall Preference 8.44 Very Much Like

APPEARANCE: Consumers consider the appearance of the food first, the visual appeal of the
product such as the shape , color , texture and the overall appearance of the product .Appearance
plays an important role in food especially to get the attention of the customer. The mean score
of appearance resulted in 8.56, and is interpreted as Very Much Like.

AROMA: The aroma of the product is one of the biggest factors in consumer acceptability. A
certain aroma can influence the moods and emotions, creating a pleasant and relaxing overall
experience of the product. The mean score of aroma resulted in 8.36, and is interpreted as Very
Much Like.

TEXTURE: The texture of the product is one of the crucial roles in consumer acceptability. It
can signify the freshness, creamy ,crumbly and softness of the product while also significantly
contributing the overall experience to the product. The mean score of texture resulted in 8.14,
and is interpreted as Very Much Like.

TASTE: Taste is considered as the most critical factor in determining consumer purchase
decisions. A good combination of every flavor in a product is essential for overall satisfaction.
A well-balanced flavor of the product is most likely to be enjoyed by consumers. The mean
score of taste resulted in 8.46, which is interpreted as Very Much Like.

OVERALL PREFERENCE: The overall acceptability is the combined sensory attributes of
the product such as appearance, aroma, texture, and taste. The computed result of mean score
of overall preference is 8.44, and is interpreted as Very Much Like.

March 04-05, 2025 / Igdir University, Tiirkiye 109



INTERNATIONAL CONGRESS ON SUSTAINABLE AGRICULTURE-II

Statement of the Problem 4
Nutritional value of Kamias Banana Cake with Kamias Glaze

Nutritional analysis is the process of determining the nutritional content of food, (This)
measures the actual levels of nutrients in the prepared food, thus providing a high level of
accuracy of the analysis. The analysis accounts for the changes in nutritional value that occur
due to the cooking and processing of the food. This is of extreme value as calories tend to
increase or decrease during the cooking process depending on the method used. (Dimitrova,
2019)

The process of nutrition tests begins in identifying the most preferred formulation which
involves conducting sensory evaluation to trained panels. This proceeded in determining the
measured serving size for a 1 loaf of cake. There are 10 slices and each slice contains 45 grams
of cake.

Once the most preferred formulation is determined the test will run through the required format
given by the nutritionist-dietitian listing down the ingredients and its used portion. The test
thoroughly records the amount of each ingredient used per yield. The nutritional components
was then analyze, this include key nutrients such as adequate amounts of Vitamin A, Vitamin
B6 and Iron, Calories and Sodium has a high intake for each slice making it not advisable for
people with elevated blood glucose, An allergy advice was given as it contains wheat and milk.

ESTIMATED ENERGY AND NUTRIENT CONTENT

on T MACRONUTRIENTS
Energy (keal) | CHO (g) | Fiber (g) | Sugars (g) | Protein (g) | Fat(g) SFA (g) MUFA (g) | PUFA () | Chol (mg)
Kamias 0.63 0.12 0.05 0.07 0.02 0.01 0.00 0.00 0.00 0.00
Banana, Lacatan 7.09 1.67 0.19 0.88 0.08 0.01 0.00 0.00 0.00 0.00
All purpose flour 46.20 9.67 0.35 0.04 1.65 0.11 0.02 0.01 0.04 0.00
Sugar, white 50.00 12.49 0.00 12.46 0.00 0.00 0.00 0.00 0.00 0.00
Butter, unsalted 44.81 0.00 0.00 0.00 0.05 5.07 3.16 1.46 0.19 13.44
Oil, Coconut 13.38 0.00 0.00 0.00 0.00 1.49 1.24 0.09 0.03 0.00
|Egg, chicken 6.95 0.07 0.00 0.02 0.62 0.47 0.15 0.11 0.04 21.40
Baking Powder 0.42 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Salt, fine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Milk, cow, whole 4.06 0.30 0.00 0.28 0.21 0.23 0.10 0.04 0.01 213
Sugar, powdered 12.50 3.13 0.00 3.06 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 186.04 27.55 0.59 16.82 2.63 7.37 4.66 1.72 0.31 36.96
Serving Size | 1 slice (45 g)
No. of servings per pack 10
Amount Per Serving 3 9%REI/RNI*
S .(k““ t 2£0 t L. e Contains adequate amounts of Vitamin
Calories from Fat (kcal) | 66.6 | 4 .
To'talrfa'ti(fg)w S 7.4 A, V:tgmln B6, anq Iror? ‘ )
Saturated fat (g) 1 a7 e Calories and Sodlurp in a slice are high,
"~ Cholesterol (mg) | 37 ] Intake must be limited to only two (2)
Total Carbohydrates (g) | 27.5 slices each day.
Dietary Fiber (g) | 0.6 3%
Sugars (g) | 16.8 May not be advisable for people with
Protein (g) 2.6 4% elevated blood glucose
Sodium (mg) | 84.6 | 17%
Potassium (mg) 76.0 | 4% Allergy advice:
Iron (mg) ] 0.8 ] 6% This product contains wheat and milk
Vitamin A (mcg RE) | 54.2 | 8%
Vitamin B6 (mg) ! 0.1 6%
Vitamin C (mg) 1.8 3%
*Percent Recommended Energy Intake and Recommended Nutrient Intake are
based on PDRI reference for adult male aged 19-29 years old

Maria Criszel Joy L. Alpe, RND
Registered Nutritionist-Dietitian

Figure 2. Nutritional Value of Kamias Banana Cake with Kamias Glaze
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Table 22: Result of the pH test of the Most Preferred Formulation

Attempt Results
Trial 1 5.46
Trial 2 5.39
Trial 3 5.35

AVERAGE 5.4

According to Rodrigues, 2024 pH testing is the process by which the acidity or alkalinity of a substance
it (is) determined, pH is highly influential in food and beverage production and its variability can cause
critical disparities in quality, consistency and safety of the food products. For these reasons, pH is one
of the parameters most frequently controlled during production and quality control before release. Taste
is radically influenced by pH, since pH levels can help to regulate sweetness and sourness perception.

Additionally, In food safety, pH plays a crucial role in inhibiting the growth of spoilage
microorganisms. For these reasons, most regulatory agencies impose rules for the pH levels of
certain commercial foods, since generally acidic foods (pH < 4.6) are considered safer and allow
longer shelf lives.

The utilization of banana as enrichment in cake recipe pH level was observed by conducting three
distinct trials, yielding varying results to attain the average pH level.

The range of the pH scale is 0 —14. A solution with a pH of 7 is neutral; one with a pH of less than 7 is
acidic. A solution is basic if its pH is higher than 7. (Tantray, Nissa, 2023)

The pH testing yielded a result of 5.46 for the first trial, 5.39 for the second trial and 5.35 for the third
trial, this came up with the average ph level score of 5.4. This outcome indicates that it is slightly acidic.

Statement of the Problem 5

Sustainable packaging minimises environmental impact whilst maintaining its functional requirement.
It can take the form of recyclable or reusable packs or involve reducing material and resource use. All
forms of packaging used to present, protect, ship or store products can be sustainable if designed
correctly. (Dobson,2024)

Table 23. Results of Sustainable Packaging Acceptability Survey

Parameters Parameters Interpretation
Design 7.9 Moderately like
Acceptability 8 Very much like

The researcher conducted an online survey for acceptability of sustainable packaging for cake
using banana peel (Lakatan) and following the traditional paper making process to produce a
sustainable packaging for the cake. The results for design of the packaging is 7.9 and interpreted
as Moderately Like in terms of its appearance and size. While the acceptability of the packaging
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resulted in 8 that is interpreted as very much like. It is based on what it shows in the picture that
the researcher provides.

CONCLUSIONS

The results of the experimental research in enhancing lemon cake recipe as control, indicated
consumers preferences within the three variables of kamias cake with enrichment of dehydrated
powder banana combined to flour as a new option to consumers. The three formulations were
used to determine the most preferred variable. The most preferred variable was the formulation
3 which contains 30% of dehydrated powder banana and 70% all purpose flour that resulted in
a significant distinction from the other formulation.

The researchers studied which fruit or flavor would enhance and suit the taste of the kamias.
After considering the various fruit options that can be used as enhancement to flour, Lakatan
Banana was selected for its nutritional value and because it has not been properly utilized in
different recipes. Kamais was used as it has similarities to lemon and because it has not been
utilized in baking pastries.

It conducted a sensory evaluation of the most preferred variable, and the overall acceptability
satisfied the consumers. The most preferred variable shows significant difference from the other
formulation.

The nutrition testing shows that the cake has adequate amounts of vitamins such as vitamin A,
B6, and Iron. But a slice of this is also high in calories and sodium and its intake must be
limited to only two (2) slices a day. It also has allergy advice for containing wheat and milk,
and not advisable for people with elevated blood glucose.

Checking the acidity level of food using pH testing, utilization of banana as enrichment in cake
recipe pH level was observed by conducting three distinct trials, yielding varying results to
attain the average pH level.

Conducting an online survey for acceptability of sustainable packaging using banana peel
(Lakatan) and following the traditional paper making process shows that the Design is
moderately like and the Acceptability is very much like.

RECOMMENDATIONS

This study recommended that future researchers can use the other types of banana in making
baked products or pastries in terms of Financial; the “lakatan” banana that was utilized was in
medium-range price and cheaper alternatives are still encouraged. As, conducting further tests
to support their study is advisable.

In dehydrating the bananas, the researchers highly recommend using high quality parchment
paper. Usage of wax paper is not recommendable in dehydrating the banana as it can stick
thoroughly on the wax paper.
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Future researchers are encouraged to powderized the dehydrated banana for a total of 2 minutes
if the first minute process wasn't that successful, thru this, the powder's outcome was better in
terms of appearance and is more fine.

Future researchers and home bakers are encouraged to try alternative sweeteners such as stevia,
that has no sugar content to lessen the sugar intake.

In terms of sustainable packaging, future researchers can remake the packaging and make it
more appealing in terms of appearance in color,aroma and to further add durability.

Encourages local farmers to maintain the quality of bananas to further promote local resources
as it can benefit them by selling it to the market and encourage others to utilize it on various
research.
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Abstract

The increasing demand for transparency in agricultural supply chains has spurred the
development of innovative agribusiness models that ensure accountability from seed to shelf.
This paper explores a youth-led agribusiness model that leverages digital technology,
sustainable farming practices, and entrepreneurial skills to enhance farm-to-market
transparency. The study critically analyzes the role of blockchain, 10T, and data analytics in
ensuring traceability and quality assurance in agribusiness. Additionally, it evaluates the socio-
economic impact of youth-led agribusiness ventures on rural development, employment
creation, and food security. Drawing from empirical studies and recent case analyses, the paper
provides a theoretical and conceptual framework to guide the development of sustainable,
transparent, and technology-driven agribusiness models. The study concludes with policy
recommendations for governments, financial institutions, and private sector stakeholders to
support youth engagement in agriculture through funding, capacity building, and market
integration initiatives.
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Introduction
Background of the Study

Agriculture remains a critical sector for economic development, food security, and
employment; particularly in developing economies (FAO, 2023). However, persistent
challenges such as supply chain inefficiencies, market opaqueness, and weak farmer-buyer
linkages hinder the sector’s growth. Smallholder farmers-who contribute significantly to global
food production-often, face price exploitation, low bargaining power, and a lack of market
intelligence, making it difficult for them to compete in larger agribusiness markets (World
Bank, 2022).

To address these issues, the Seed-to-Shelf Ventures model has emerged as a promising youth-
led approach to agribusiness. This model integrates digital technologies, sustainable farming
practices, and innovative business strategies to enhance farm-to-market transparency. Studies
indicate that digital platforms such as blockchain-based traceability systems, loT-enabled
farm monitoring, and mobile agribusiness applications are transforming traditional
agricultural supply chains, ensuring fair pricing and quality control (Obebo, 2023). The success
of youth-driven agribusiness models, such as Digifarm and Toggfram, highlights the potential
of technology-enabled transparency in the agriculture sector (Obebo, 2023).

Despite these advancements, the agricultural sector remains unattractive to many young people
due to high startup costs, limited access to finance, and inadequate technical knowledge
(IFAD, 2022). Recent research suggests that youth-led agribusiness incubators, financial
support schemes, and digital marketplaces could provide an enabling environment for young
entrepreneurs to enter and thrive in agriculture (Lumen, 2020).

Problem Statement

While agriculture presents a significant opportunity for youth employment and economic
empowerment, engagement in the sector remains low due to multiple barriers. According to
IFAD (2022), factors such as restricted access to credit, poor infrastructure, and the
perception of farming as unprofitable have discouraged young people from venturing into
agribusiness. Additionally, supply chain inefficiencies have led to widespread market
opacity, where small-scale farmers receive minimal returns despite rising consumer prices
(Shen et al., 2024).

Another growing concern is consumer demand for greater transparency in food sourcing,
driven by concerns over food safety, environmental sustainability, and ethical sourcing
(Zhong et al., 2023). Current agribusiness models lack the necessary mechanisms to provide
full traceability of agricultural products from farm to retail shelves. For instance, studies on
farm-to-market roads and rural logistics highlight that inadequate infrastructure has
worsened inefficiencies in rural agribusiness operations (Cawley, 2020).

Therefore, there is an urgent need to establish youth-led, technology-driven agribusiness
models that enhance transparency, efficiency, and fair pricing in the agricultural value chain.
Addressing these challenges could not only attract more young entrepreneurs to the sector but
also improve economic outcomes for farmers and consumers alike.

Recent Studies Supporting the Argument

Several recent studies underscore the importance of youth engagement and technological
innovation in agriculture:

e Obebo (2023) discusses how Digifarm, a youth-led agribusiness platform, integrates
digital tools to enhance traceability and transparency in Kenya’s urban food systems.
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e Shen et al. (2024) examine the role of farm-to-market road networks in reducing
inefficiencies and promoting better accountability in rural agribusiness.

e Lumen (2020) explores financial and infrastructural challenges affecting youth
participation in agriculture in the Davao region.

e Zhong et al. (2023) highlight consumer-driven demand for transparent supply chains
and ethical food sourcing.

By leveraging these insights, the Seed-to-Shelf Ventures model can offer a scalable,
technology-driven agribusiness framework that addresses transparency issues while
empowering youth entrepreneurs in the sector.

Research Objectives
1. To explore the role of youth-led agribusiness in enhancing farm-to-market transparency.

2. To assess the impact of digital technologies (e.g., blockchain, 10T) in ensuring
traceability in agribusiness.

3. To evaluate the socio-economic benefits of youth engagement in agriculture.

4. To propose policy recommendations for promoting sustainable, technology-driven
agribusiness ventures.

Theoretical Framework

This section explores three key theoretical perspectives that provide the foundation for
understanding youth-led agribusiness models and their role in ensuring farm-to-market
transparency. These theories explain how youth participation in agribusiness, technological
innovation, and policy interventions contribute to sustainable and transparent agricultural
supply chains.

Sustainable Livelihoods Theory (SLT)

The Sustainable Livelihoods Theory (SLT) asserts that individuals’ ability to sustain their
livelihoods depends on access to five core assets: human, social, natural, financial, and physical
capital (Scoones, 2019). In the context of youth-led agribusiness, these assets manifest as:

e Human capital: Skills, training, and knowledge that enable youth to engage in
agribusiness.

o Social capital: Networks, partnerships, and mentorships that facilitate market access
and knowledge exchange.

o Natural capital: Access to land, water, and biodiversity, which are essential for
sustainable farming.

« Financial capital: Availability of loans, grants, and investment opportunities to support
agribusiness startups.

o Physical capital: Infrastructure, machinery, and digital tools that enhance agricultural
productivity and supply chain efficiency.

Recent studies have emphasized the importance of digital and financial inclusion in enhancing
the livelihoods of young farmers. For instance, research by Villalba, Venus, & Sauer (2023)
highlights how fintech solutions and microcredit platforms have enabled rural youth to
access financial resources, thereby increasing their participation in agribusiness. Additionally,
Mulligan & Berti (2023) argue that innovative food supply chain hubs improve local food
systems, benefiting smallholder farmers by ensuring equitable access to markets.
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Moreover, the ecosystem approach to sustainable livelihoods suggests that policies promoting
youth agribusiness should focus on enhancing digital literacy, financial training, and
regulatory support to build resilient agripreneurs (Chitaka, 2024).

Supply Chain Transparency Theory (SCT)

Supply Chain Transparency Theory (SCT) posits that transparent supply chains increase
trust, efficiency and sustainability (Mol, 2015). Transparency is particularly crucial in
agriculture, where food safety, ethical sourcing, and traceability are key concerns. According
to Grabs & Carodenuto (2021), consumers are increasingly demanding real-time visibility
of agricultural production, which has led to the adoption of blockchain, 10T, and Al-driven
monitoring systems in agribusiness.

Key components of SCT in youth-led agribusiness include:

e Traceability systems that enable farmers to document and verify their production
processes.

« Digital marketplaces that facilitate direct interactions between farmers and consumers,
eliminating exploitative intermediaries.

o Certification and compliance monitoring to ensure adherence to sustainable farming
and fair trade standards.

A study by Mangla et al. (2022) on blockchain adoption in agri-food supply chains
emphasizes that transparency enhances trust, reduces fraud, and promotes sustainable
farming practices. Additionally, Khan, Behrendt, & Papadas (2024) highlight that
intermediaries play a crucial role in managing sustainability compliance in multi-tier food
supply chains, further reinforce the need for robust digital transparency frameworks.

Recent advancements in loT-based smart farming have further strengthened transparency
mechanisms. Quayson, Bai, & Sarkis (2020) discuss how sensor-based monitoring and
remote tracking technologies have improved quality assurance, waste reduction, and fair
pricing in agricultural supply chains.

Entrepreneurial Ecosystem Theory

Entrepreneurial Ecosystem Theory explains how a combination of policy frameworks,
financial access, market linkages, and human capital development fosters entrepreneurship
(Stam, 2018). Youth-led agribusiness models thrive when they are supported by a favorable
entrepreneurial ecosystem, which includes:

¢ Regulatory policies that provide tax incentives, subsidies, and funding for agripreneurs.
e Incubation centers and agribusiness accelerators that offer training and mentorship.
e Access to venture capital and crowdfunding platforms that support startup financing.

e Collaborative networks between academia, government, and private sector
stakeholders to drive innovation.

A study by Okoye (2021) emphasizes that entrepreneurial ecosystems in agriculture must
integrate technology, knowledge-sharing platforms, and policy interventions to support
young farmers. Similarly, Hussain & Scott (2024) found that emerging smart agricultural
hubs serve as catalysts for youth entrepreneurship by providing training, access to digital
platforms, and market linkages.

Furthermore, RandhirsinhMohite & Bhola (2023) argue that rural agricultural ecosystems
must focus on agri-tech innovation, cooperative models, and youth-driven agribusiness
clusters to drive inclusive economic growth. Their research highlights that governments should
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simplify bureaucratic processes for agribusiness startups, ensuring young farmers can
easily register businesses and access financial support.

Summary of Theoretical Contributions

SLT explains how access to financial, human, and social capital enables youth
engagement in agribusiness.

SCT highlights how digital transparency tools improve efficiency, trust, and
sustainability in agricultural supply chains.

Entrepreneurial Ecosystem Theory emphasizes the importance of supportive
policies, financial mechanisms, and market integration in fostering youth-led
agribusiness models.

These theories collectively provide a holistic framework for developing a scalable,
sustainable, and transparent Seed-to-Shelf agribusiness model, ensuring youth participation
and economic viability in modern agricultural markets.

Conceptual Framework

The conceptual framework in this study provides a structured model for understanding how
youth-led agribusiness ventures integrate technology, entrepreneurship, and sustainability
to enhance farm-to-market transparency. The framework also highlights the role of mediating
variables such as policy support and financial access in ensuring successful implementation.

3.1 Key Variables in the Conceptual Framework

Independent Variables (Drivers of Transparency in Youth-Led Agribusiness)

1.

Technological Innovations

Blockchain Technology: Ensures product traceability, reduces fraud, and enhances
consumer trust (Rogito & Nyakora, 2023).

Internet of Things (IoT): Smart sensors monitor farm conditions, reducing post-
harvest losses and improving supply chain efficiency (Mullu, 2023).

Al-driven Analytics: Optimizes pricing strategies, predicts demand, and supports
precision farming (Bell, 2024).

Youth Entrepreneurship

Training and Capacity Building: Entrepreneurship education programs help young
farmers adopt innovative agribusiness models (Mullu, 2023).

Funding Access: Startups need microfinance, venture capital, and subsidies to scale
operations (Basir & Musa, 2024).

Market Linkages: Digital marketplaces connect youth agripreneurs directly to
consumers, minimizing exploitation by intermediaries (Mdoda et al., 2024).
Sustainable Farming Practices

Organic Agriculture: Enhances soil fertility, reduces chemical dependency, and aligns
with consumer preference for healthy, eco-friendly food (Eze et al., 2024).
Regenerative Agriculture: Practices such as agroforestry and cover cropping improve
biodiversity and water conservation (Cruickshank et al., 2022).

Carbon Credit Systems: Incentivizes sustainable farming through carbon offset
payments (Mokhema et al., 2024).

Mediating Variables (Enablers of Agribusiness Success)

Policy and Institutional Support
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Regulatory Frameworks: Governments play a role in enforcing transparency and
sustainability standards in agribusiness (Kitambo, 2022).

Subsidies and Incentives: Financial grants, tax reliefs, and research funding stimulate
youth participation in agribusiness (Raphuti, 2023).

Financial Access

Microfinance and Venture Capital: Access to credit empowers young farmers to
invest in technology and expand operations (Mdoda ef al., 2024).

Government and NGO Grants: International organizations support youth-led
agribusiness projects with seed funding and technical assistance (Dietershagen &
Bammann, 2023).

Dependent Variables (Outcomes of Transparency in Agribusiness)

Transparency in Agribusiness

Traceability Systems: Consumers can verify product origin and production methods
(Rogito & Nyakora, 2023).

Accountability Mechanisms: Digital platforms ensure fair trade by eliminating
middlemen exploitation (Mdoda et al., 2024).

Economic Empowerment

Job Creation: Youth-led agribusiness models create employment, especially in rural
areas (Erz, 2023).

Rural Development: Improved access to finance and markets leads to economic growth
in local communities (Kitambo, 2022).

Recent Studies Supporting the Framework

The

Rogito & Nyakora (2023) highlight the role of corporate governance in promoting
youth participation in agribusiness by enhancing market transparency.

Mullu (2023) found that youth involvement in agritech solutions (such as loT-based
monitoring systems) significantly reduces farm-to-market inefficiencies.

Basir & Musa (2024) discuss the role of Islamic finance models in providing
sustainable credit solutions for young farmers in Africa.

Eze et al. (2024) emphasize how organic farming adoption by youth-led enterprises
can enhance agricultural productivity while maintaining ecological balance.

Cruickshank et al. (2022) propose value chain analysis as a tool for ensuring
transparency in youth-led agribusinesses.

Dietershagen & Bammann (2023) investigate the potential of the bioeconomy sector
to drive youth employment and entrepreneurship in sustainable agriculture.

conceptual framework illustrates how technological innovations, youth

entrepreneurship, and sustainable farming practices drive transparency in youth-led
agribusinesses. However, the success of these ventures depends on enabling policies and
access to finance, which mediate their impact on traceability, economic empowerment, and
rural development.

By adopting blockchain, 10T, Al-driven analytics, and regenerative farming practices,
young agripreneurs can enhance farm-to-market efficiency and fairness while contributing
to global food security and sustainable agriculture.
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Below is the visual representation of the conceptual framework for Youth-Led Agribusiness
and Farm-to-Market Transparency.

Financial Access (Grants,
Microfinance, Venture Capital)

Policy & Institutional Support Technological Innovations
(Subsidies, Regulations) (Blockchain, 10T, Al)

Transparency in
Agribusiness (Traceability,

_— AN

Sustainable Farming Practices Youth Entrepreneurship
(Organic, Regenerative) (Training, Funding, Market
Access)

T~ |

Economic Empowerment
(Income Generation, Rural

Figure 1: Conceptual framework

e Independent Variables (Drivers):
o Technological Innovations (Blockchain, 10T, Al)
o Youth Entrepreneurship (Training, Funding, Market Access)
o Sustainable Farming Practices (Organic, Regenerative)
o Mediating Variables (Enablers):
o Policy & Institutional Support (Subsidies, Regulations)
o Financial Access (Grants, Microfinance, Venture Capital)
o Dependent Variables (Outcomes):
o Transparency in Agribusiness (Traceability, Fair Trade)
o Economic Empowerment (Income Generation, Rural Development)

Research Methodology

This section outlines the research methodology employed in conducting the review paper on
youth-led agribusiness models and farm-to-market transparency. The methodology
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follows a systematic review approach, integrating qualitative and quantitative data from peer-
reviewed literature, case studies, and policy reports.

Research Design

This study adopts a systematic literature review (SLR) design, which involves a structured
and comprehensive synthesis of existing academic and industry research on the topic.

e Objective: To analyze the role of youth-led agribusiness ventures in enhancing
farm-to-market transparency through digital innovations.

e Approach: The review examines empirical studies, case studies, and policy
frameworks related to technological adoption, agribusiness entrepreneurship, and
supply chain transparency.

A PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
framework was used to ensure a rigorous selection and synthesis of literature (Moher et al.,
2009).

Data Collection Strategy
Search Strategy

To identify relevant academic and industry sources, a structured database search was
conducted using the following databases:

e Academic Databases:
o Google Scholar
o Scopus
o Web of Science
o PubMed
o ResearchGate
o ScienceDirect
o |EEE Xplore
e Agriculture & Development Reports:
o Food and Agriculture Organization (FAO)
o International Fund for Agricultural Development (IFAD)
o World Bank Open Data
o CGIAR and IFPRI reports
Search Terms & Keywords
The following Boolean search strategy was used:

("youth-led agribusiness” OR "agripreneurship") AND (*“farm-to-market transparency” OR
"agriculture supply chain transparency™) AND ("blockchain™ OR "digital agriculture™ OR "loT"
OR "AI") AND ("policy frameworks" OR "rural development” OR "economic empowerment")

o Filters applied:
o Publication Year: 2020-2024
o Language: English
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o Document Type: Peer-reviewed articles, case studies, policy reports
Inclusion and Exclusion Criteria
To ensure relevance and quality, the review applied the following criteria:

Criteria Inclusion Exclusion

Timeframe Studies published from 2020- Studies published before
2024 2020

Scope Studies on youth agribusiness, Studies without focus on
digital transparency youth or transparency

Geographical Coverage Global, with a focus on Africa, Studies focusing only on

Asia, and Latin America high-income countries
Methodology Empirical studies, case studies, Opinion pieces or articles
and policy papers lacking data
Language English Non-English studies due to

translation constraints

A total of 120 articles were initially identified, and after screening and eligibility checks, 38
articles were selected for full review.

Data Extraction and Analysis
1. Data Extraction Strategy
o A data extraction sheet was used to collect information on:
= Study objectives
= Methodology used
= Key findings on digital transparency
= Economic impact of youth agripreneurship
= Challenges and policy implications
Analytical Approach

o Thematic Analysis: Categorized findings into technology adoption,
entrepreneurship impact, and policy gaps.

o Comparative Case Study Analysis: ldentified patterns and differences
among agribusiness models across regions.

o Citation Network Analysis: Evaluated frequently cited research papers to
understand key theoretical contributions.

Limitations of the Review

Limited Scope on Regional Data: Some low-income countries lacked published research on digital
agribusiness models.
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1. Reliance on Secondary Data: The study did not conduct primary field research, relying
on existing literature.

2. Potential Publication Bias: The review focused on published peer-reviewed studies,
which may not capture informal sector agribusiness innovations.

The systematic review methodology provided a comprehensive analysis of youth-led
agribusiness models using a structured approach to literature selection, data extraction and
thematic synthesis. This method ensured reliability, transparency, and academic rigor in
assessing the role of digital transparency in farm-to-market systems.

Results and Discussion

This section presents findings from recent studies on the impact of digital technologies on
farm-to-market transparency, the socio-economic impact of youth-led agribusiness, and
the challenges and policy gaps that hinder youth participation in agribusiness.

The Role of Digital Technologies in Farm-to-Market Transparency

Digital technologies such as blockchain, 10T, and Al-driven analytics have revolutionized
agricultural value chains by improving traceability, accountability, and efficiency (Tian,
2022). Blockchain-based platforms, such as AgriLedger, IBM Food Trust, and TE-Food,
have demonstrated success in eliminating fraudulent practices, enhancing consumer trust,
and improving food safety (Wang et al., 2023).

Key Findings on Digital Technologies in Agribusiness Transparency
Blockchain for Supply Chain Transparency

e Real-time tracking of agricultural products has reduced fraud and inefficiencies
(Farmanesh et al., 2023).

e Smart contracts in agribusiness have ensured fair pricing and timely payments to
farmers (Sharma et al., 2023).

loT-Based Smart Farming

e loT-enabled farm sensors provide real-time data on soil conditions, crop growth,
and weather patterns, helping farmers optimize productivity (Olowa, 2023).

e GPS tracking of farm produce reduces post-harvest losses by ensuring efficient
transportation and distribution (Tian, 2022).

Al-Driven Market Forecasting

e Al-based platforms analyze market trends, predict crop demand, and optimize
pricing models for youth-led agribusinesses (Ashton et al., 2023).

e Al algorithms in precision farming reduce costs and increase efficiency by
recommending optimal planting schedules (Mabhaudhi et al., 2022).

Real-World Applications

o IBM Food Trust uses blockchain to ensure traceability in food supply chains, reducing
fraud and increasing efficiency.

o AgriLedger helps farmers store immutable transaction records, eliminating middlemen
exploitation.

e E-Soko connects smallholder farmers to real-time market prices, ensuring fair pricing
transparency.
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Socio-Economic Impact of Youth-led Agribusiness

Youth participation in agribusiness plays a crucial role in rural employment, income
generation, and food security (IFAD, 2022). Studies have shown that investing in youth-led
agribusiness models not only creates jobs but also improves rural economies and market
access for smallholder farmers (Ajayi et al., 2023).

Key Findings on Socio-Economic Benefits of Youth-Led Agribusiness
Job Creation & Income Generation

e Youth-led agribusiness ventures have created direct and indirect employment,
reducing youth unemployment rates in rural areas (Olowa, 2023).

e Agripreneurship incubators like the Tony Elumelu Foundation and the African
Agribusiness Incubation Network have empowered thousands of young farmers through
training and funding (Ajayi et al., 2023).

Market Expansion & Economic Growth

e Digital marketplaces like FarmCrowdy and Twiga Foods have connected young
farmers directly to consumers, eliminating unnecessary intermediaries and ensuring
fair trade (Mabhaudhi et al., 2022).

e Government-led initiatives like Kenya’s Youth in Agribusiness Strategy (YAS) have
improved access to finance and technology for young agripreneurs (Farmanesh ef al.,
2023).

Food Security & Sustainable Agriculture

e Adoption of climate-smart farming techniques has increased agricultural
productivity, ensuring food security for growing populations (Sharma et al., 2023).
¢ Youth-led agribusiness startups in Nigeria, Kenya, and South Africa have adopted

organic and regenerative farming practices, improving soil health and biodiversity
(Ajayi et al., 2023).

Case Study: The Success of Digital Agribusiness Platforms

e FarmCrowdy (Nigeria): A youth-led digital platform that connects investors with
farmers, increasing productivity and market access.

e Twiga Foods (Kenya): Uses digital tools to streamline food supply chains and ensure
fair trade for young farmers.

e Hello Tractor (Africa-wide): A mobile-based tractor-sharing service that provides
mechanization access to young farmers.

Challenges and Policy Gaps

Despite technological advancements and economic opportunities, youth-led agribusinesses face
significant challenges that hinder their full potential. The primary challenges include high
capital requirements, weak market linkages, and policy inconsistencies (FAO, 2023).

Key Challenges Affecting Youth Agripreneurs
Limited Access to Finance

e Many young farmers lack access to affordable credit due to stringent collateral
requirements from financial institutions (Olowa, 2023).

e Microfinance institutions and venture capital firms remain hesitant to invest in youth-
led agribusiness due to perceived risks (Farmanesh et al., 2023).
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Market and Infrastructure Barriers

e Poor road networks and inadequate storage facilities lead to high post-harvest losses
in rural agribusiness (Ashton et al., 2023).

e Smallholder farmers struggle to access formal agricultural markets, often facing
unfair pricing from middlemen (Sharma et al., 2023).

Lack of Technological Adoption & Digital Literacy

e Many young farmers lack digital literacy, limiting their ability to leverage blockchain
and Al technologies for agribusiness (Mabhaudhi et al., 2022).

e The high cost of agritech tools and lack of awareness hinder the widespread adoption
of digital solutions (Ajayi et al., 2023).

1. Policy Inconsistencies & Regulatory Challenges

e Weak policy frameworks for youth agripreneurs result in limited government
support (FAO, 2023).

e Inconsistent agricultural trade policies across regions make it difficult for young farmers
to access export markets (Farmanesh et al., 2023).

Policy Recommendations to Address Challenges

e Enhance Youth Financing: Governments and financial institutions should establish
youth-friendly agricultural loans with low-interest rates.

e Improve Infrastructure: Investment in rural roads, cold storage, and transport
networks will reduce post-harvest losses.

e Expand Digital Literacy Programs: Training in blockchain, Al, and IoT
technologies will empower young farmers.

e Streamline Regulatory Frameworks: Simplified business registration and tax
incentives for youth-led agribusiness will foster innovation.

The findings underscore that digital technologies (blockchain, 10T, Al) significantly enhance
farm-to-market transparency by reducing fraud, improving efficiency, and ensuring
traceability. Meanwhile, youth-led agribusiness ventures contribute to job creation,
economic growth, and food security. However, challenges such as financing constraints,
market inefficiencies, and policy gaps remain significant barriers to youth participation in
agribusiness.

By addressing these barriers through policy reforms, financial incentives, and digital
training programs, governments and stakeholders can empower young agripreneurs,
ensuring sustainable and transparent food systems for the future.

Case Studies on Youth-Led Agribusiness and Digital Transparency

This section presents real-world case studies from various regions where youth-led
agribusiness models have successfully integrated digital tools for transparency, economic
empowerment, and market efficiency.

Digifarm (Kenya): Blockchain for Smallholder Farmers

Overview:

Digifarm, launched by Safaricom, is a mobile-based digital platform that provides
smallholder farmers with access to markets, credit, and agronomic information. It
leverages blockchain technology to ensure transparent transactions and fair pricing
(Obebo, 2023).
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Key Features:

e Uses blockchain ledger systems to record transactions and prevent fraud.

e Connects farmers directly to buyers and suppliers, eliminating intermediaries.

e Provides access to mobile credit and input financing, allowing youth farmers to
expand production.

Impact:

e Over 1.3 million smallholder farmers in Kenya have benefited.

e Farmers report 30% higher profits due to reduced exploitation by middlemen.

e  Women and youth agripreneurs have gained financial inclusion through micro-loans
and digital payments.

Source: CGIAR Report on Youth Agribusiness in Kenya

Twiga Foods (Kenya): 10T-Based Supply Chain Management

Overview:

Twiga Foods is an agribusiness e-commerce platform that connects farmers with retailers
using 10T and Al-driven analytics. It ensures farm-to-market transparency by providing
real-time data on supply chains (Scheiber, 2023).

Key Features:

e Uses IoT sensors to track food quality, location, and storage conditions.
e Al-driven demand forecasting helps reduce post-harvest losses.
e Digital payments ensure fast, transparent, and traceable transactions.

Impact:
e Increased farmer income by 45% through direct-to-retail sales.
¢ Reduced food spoilage and inefficiencies in perishable goods transportation.
e Integrated over 15,000 smallholder farmers into formal markets.

Source: SLU University Report on South African Food System Transformation

Vijabiz Project (Kenya): Youth Entrepreneurship in Agribusiness

Overview:
The Vijabiz Project, supported by FAO and CTA, trained over 300 youth-led agribusinesses
in market linkages, digital literacy, and financial management (Lohento, 2021).

Key Features:
e Focused on youth agri-cooperatives to ensure group-based entrepreneurship.
o Integrated mobile platforms for price transparency and digital payments.

o Partnered with innovative financial service providers to offer agribusiness micro-
loans.

Impact:

e Increased youth-led agribusiness profitability by 60%.

o Improved market access through e-commerce integration.

e Supported women entrepreneurs, ensuring gender inclusivity in agribusiness.
Source: Vijabiz Project Report

E-Soko (Ghana): Digital Market Access for Smallholder Farmers
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Overview:
E-Soko is a mobile-based agribusiness platform that connects smallholder farmers to real-
time market prices, digital financial services, and supply chain data (Mdoda et al., 2024).

Key Features:
o [Farmers receive daily price updates via SMS, ensuring fair trade.
o Uses Al-driven price forecasting to optimize selling decisions.
o Facilitates direct sales to consumers, increasing farmer profits.
Impact:
e Over 500,000 farmers in Ghana use E-Soko.
o Farmers' incomes increased by 30% due to price transparency.
e Reduced market exploitation by intermediaries.
Source: SAJESBM Report on Youth Participation in Agriculture

AgriLedger (Global): Blockchain-Powered Food Traceability

Overview:

AgriLedger is a blockchain-based supply chain platform that ensures end-to-end
transparency in food systems. Initially piloted in Haiti, it is now being expanded globally
(Basir & Musa, 2024).

Key Features:
e Uses blockchain to track food products from farms to shelves.
o Provides real-time updates on food origin and quality assurance.
e Smart contracts ensure farmers receive fair compensation.
Impact:
e Reduced food fraud and counterfeiting by 80%.
e Improved consumer trust in organic and fair-trade products.
e Increased farmer revenues by 40% through direct-to-market sales.
Source: Youth Agripreneurship Report

These case studies demonstrate the impact of youth-led agribusiness when digital
technology and entrepreneurship are combined to improve farm-to-market transparency.

e Blockchain solutions (AgriLedger, Digifarm) ensure traceability and fair pricing.
e loT-driven agribusiness (Twiga Foods) reduces food losses and enhances logistics.
e Mobile market platforms (E-Soko, Vijabiz) improve direct-to-consumer sales.

By adopting technology-driven, youth-led agribusiness models, stakeholders can increase
transparency, boost rural economies, and drive sustainable agriculture globally.

5.5 Emerging Case Studies on Youth-Led Agribusiness and Digital Transparency

Below are new case studies showcasing innovative youth-led agribusiness models that
integrate digital transparency solutions across various regions.
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Greenplanet Primary Cooperative (South Africa)
Location: Orange Farm, South Africa
Source: Chibonore (2022)

Overview:

Greenplanet Primary Cooperative is a youth-driven agricultural enterprise focusing on
organic farming and food security in South Africa. The cooperative uses digital marketing
and blockchain technology to improve transparency and direct consumer engagement.

Key Features:

o Digital tracking system to trace organic food sources and ensure fair pricing for
farmers.

e E-commerce platform that allows customers to purchase fresh produce online.
e Youth training programs in agribusiness and digital literacy.
Impact:
o Improved market access for rural youth farmers.
e Increased farmer incomes by 35% through direct online sales.

o Enhanced consumer trust in organic farming through blockchain-verified supply
chains.

Toggfram Model Farms (Kenya)
Location: Urban and Peri-Urban Kenya

Source: Obebo (2023)

Overview:

Toggfram is a youth-led farm-to-market agribusiness model focused on urban food systems
and supply chain transparency. It integrates loT-based monitoring and Al-powered
analytics for efficient agribusiness operations.

Key Features:
e loT sensors monitor farm conditions, optimizing crop production and reducing losses.
e Al-based demand forecasting ensures price stability and reduces food waste.
o Digital supply chain platform connects youth farmers directly with urban markets.
Impact:
e 30% reduction in food waste due to optimized harvesting and distribution.
e 20% increase in youth employment in urban agribusiness.
o Enhanced traceability of food products, improving consumer confidence.
1. ICT-Enabled Agribusiness in Zimbabwe
Location: Zimbabwe
Source: Mokhema et al.(2024)

Overview:
This project focuses on youth-led agripreneurship in Zimbabwe, using mobile applications
and digital marketplaces to promote transparency and financial inclusion.
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Key Features:
e Mobile-based financial services to provide youth-friendly agribusiness loans.
e Al-powered decision-support tools to improve crop management.
o Social media-based marketing to connect farmers with buyers.
Impact:
e Increased youth participation in agribusiness by 40%.
« Enhanced financial inclusion, enabling young farmers to access credit.
o Strengthened local food supply chains through direct farm-to-market links.
Youth Dairy Initiative (East Africa)
Location: Kenya, Uganda, Tanzania
Source: Van der Lee et al.(2020)

Overview:
A youth-led dairy farming initiative leveraging digital tools to improve efficiency and market
transparency.

Key Features:
o loT-based dairy monitoring to track milk production and quality.
« Blockchain-enabled traceability system ensuring fair pricing.
o Digital payments for dairy farmers, reducing middleman exploitation.
Impact:
e 15% reduction in milk spoilage through real-time tracking.
e Increased profits for young dairy farmers due to direct-to-market sales.
o Boosted consumer confidence in dairy product quality and safety.
2. E-Farmers Hub (Nigeria)
Location: Nigeria

Source: Bell (2024)

Overview:
A youth-led agritech startup providing smallholder farmers with digital solutions to access
real-time market prices and financing.

Key Features:

e Mobile app for direct sales, eliminating middlemen.

e Al-powered farm advisory services to improve productivity.

o Blockchain-based supply chain tracking for food safety and certification.
Impact:

e 40% increase in farmer earnings due to improved price transparency.

e 5,000+ smallholder farmers integrated into formal markets.

o Greater consumer trust in food sourcing and safety.

2. Youth-Led Digital Agribusiness in Nakuru County (Kenya)
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Location: Kenya

Source: Kariuki (2023)

Overview:
A case study on youth enterprise development in agribusiness, focusing on digital financing
and e-commerce platforms for small-scale farmers.

Key Features:

e E-commerce integration for direct farm-to-market transactions.

e Microfinance solutions for young farmers to access capital.

e Mobile-based training programs in agribusiness management.
Impact:

e 609% increase in youth-led agribusiness ventures.

o Expanded financial access through government-backed loan programs.

« Higher food supply chain efficiency through digital tracking.

These new case studies highlight the diverse ways in which youth-led agribusiness ventures
are leveraging technology to improve transparency, efficiency, and economic outcomes.

e Greenplanet Primary Cooperative (South Africa) — Blockchain-based organic
farming transparency.

e Toggfram (Kenya) — Al and IoT for urban agribusiness.

o ICT-Enabled Agribusiness (Zimbabwe) — Digital finance for rural youth.
e Youth Dairy Initiative (East Africa) — loT-powered dairy production.

e E-Farmers Hub (Nigeria) — Al-driven farm advisory services.

o Digital Agribusiness (Kenya) — E-commerce and microfinance for smallholder
farmers.

These examples demonstrate the potential of digital solutions to transform youth
agribusiness by enhancing farm-to-market efficiency, boosting incomes, and improving
food security.

Conclusion

The Seed-to-Shelf agribusiness model presents a viable approach to enhancing transparency
and sustainability in agricultural value chains. By leveraging digital technology and fostering
youth entrepreneurship, the model can address food safety concerns, reduce inefficiencies, and
empower rural communities. However, strategic policy interventions and institutional support
are necessary to scale up these ventures.

Policy Implications and Recommendations
Government Policies

o Develop youth-friendly agricultural financing schemes, including low-interest loans and
grants.

« Strengthen legal frameworks for blockchain adoption in food supply chains.

e Implement training programs to enhance youth skills in agribusiness and digital
farming.

Private Sector and Financial Institutions
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e Encourage impact investing in youth agribusiness ventures.
o Develop public-private partnerships (PPPs) to support agritech innovations.

o Foster collaboration between agricultural startups and food retailers for supply chain
integration.

Research and Development
o Invest in agribusiness research to explore sustainable farming innovations.
o Establish incubators for agripreneurs to test and scale up business models.
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Abstract

Sub-Clinical Mastitis is an inflammatory disorder affecting parenchymal cells of mammary
gland, and is a major challenge in dairy business.This study examined the efficacy of
Centratherum Anthelminticum in subclinical mastitis, and its potential to improve the quality
of milk in buffalo. For this purpose, thirty animals were tested for subclinical mastitis with
California Mastitis Test (CMT), and nine were found CMT positive. These nine animals were
divided into three groups; G1 group treated with Tylosin, G2 treated with Combination
Tylosin+Centratherum Anthelminticum, while G3 treated with Centratherum Anthelminticum
alone for 7 days. All animals in GI and G2 became CMT negative after treatment, while one
animal in G3 remained positive. Standard Plate Count (SPC) is used to measure udder
inflammation. Milk Solids Not Fat (SNF), lactose, milk fat, and milk protein levels were also
measured. The results indicate that SNF, lactose, milk fat, and milk protein levels found non-
significant in the milk of sub-clinical mastitic treated buffalo, but milk fat content increased in
G2 to some extent. The White Blood Cell (WBC) count decreased significantly in both G2 and
Gl, while Red Blood Cell (RBC) count increased significantly in G2. In conclusion, the
combination of Tylo sin and Centratherum anthelminticum (G2) appeared to be most effective
in treating subclinical mastitis in buffaloes but remained non-significant to improve milk
quality. Further detailed studies are suggested to investigate the potential of Centratherum
Anthelminticum in improvement of milk quality and milk production in dairy animals.

Keywords: Subclinical mastitis, Centratherum Anthelminticum, lactose, fat, RBC, WBC
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Abstract

Recycling food and agricultural waste lowers the loss of natural resources and, by producing
redesigned goods, greatly aids in the growth of new green markets. The peels of cantaloupe
(Cucumis melo L.) cultivars were examined and successfully described for high-added
biomolecules to confirm their potential use as profitable biomasses in order to cycle valuable
molecules Flavonoids, phenolic components, carotenoids (a-, f-, and B-cryptoxanthin), lutein,
zeaxanthin, vitamins like vitamin C, and a plethora of minerals like potassium, magnesium,
calcium, sodium, iron, zinc, manganese, copper, and more are all abundant in cantaloupe peel.
These ingredients have numerous pharmacological advantages, such as anti-oxidant, anti-CVD,
anti-inflammatory and anti-cancer qualities. Pectin, which is utilized in many culinary products,
is also present in its peel. Thus, by valuing this kind of waste (peel) we may help create a more
sustainable and healthy future.

Keywords: Cucumis melo.L, antioxidant, anti-inflammatory, anti-CVD, Lutein, zeaxanthin
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Abstract

Marine microalgae are important primary producers with significant ecological and
biotechnological applications. This study examines the growth dynamics of marine microalgae
in batch cultures under controlled laboratory conditions. Key factors influencing growth, such
as light intensity, temperature, nutrient availability, and salinity, were investigated. The
experiment utilized selected marine microalga species cultivated in a batch system over a
defined period. Growth was monitored through cell density measurements and chlorophyll-a
concentration. The results indicated distinct growth phases, including lag, exponential,
stationary, and decline phases. Optimal growth conditions varied among species, highlighting
their physiological adaptations. Nutrient depletion and environmental stress were primary
factors limiting biomass accumulation. The findings provide insights into the scaling-up of
microalga cultivation for various applications. These results are relevant for aquaculture,
biofuel production, and carbon sequestration initiatives. Understanding microalga growth
patterns can improve culture management strategies. Further research on optimizing culture
conditions could enhance biomass yield and biochemical composition.

Keywords: Marine microalgae, Batch culture, Growth dynamics, Biomass production, Nutrient
availability, Environmental factors.

Introduction

Marine microalgae are microscopic photosynthetic organisms that play a crucial role in aquatic

ecosystems as primary producers, contributing to global carbon cycling and oxygen production
(Falkowski & Raven, 2007). These microorganisms have gained attention for their
biotechnological applications in aquaculture, biofuel production, pharmaceuticals, and
wastewater treatment (Chisti, 2007). Their ability to adapt to diverse environmental conditions
makes them an attractive resource for sustainable bioprocesses. Understanding the growth
dynamics of marine microalgae is essential for optimizing their cultivation and enhancing
biomass productivity (Becker, 2013).

Batch culture systems are commonly used in laboratory settings to study microalga growth and
physiological responses to different environmental conditions (Richmond, 2004). In such
systems, microalgae experience distinct growth phases: lag, exponential, stationary, and
decline, each influenced by factors such as nutrient availability, light intensity, temperature,
and salinity (Goldman, 1979). Investigating these parameters helps in identifying optimal
conditions for maximizing biomass yield and improving the efficiency of large-scale cultivation
systems (Chen et al., 2011).

Environmental factors significantly affect microalga growth, with nutrient depletion being one
of the primary limitations in batch cultures (Droop, 1974). Nitrogen and phosphorus are
essential macronutrients that influence cell division and chlorophyll synthesis, directly
impacting biomass accumulation (Falkowski, 1994). Additionally, abiotic stressors such as
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salinity fluctuations and light variations can alter metabolic pathways, affecting biochemical
composition and productivity (Tredici, 2010).

The aim of this review article is to analyze and summarize existing research on the growth
dynamics of marine microalgae in batch cultures under controlled laboratory conditions. It
seeks to highlight the key environmental and physiological factors influencing microalgal
growth, including light intensity, temperature, nutrient availability, and salinity. By examining
various studies, this review aims to provide a comprehensive understanding of microalgal
growth phases, biomass accumulation, and the challenges associated with cultivation.
Additionally, it explores the implications of optimizing culture conditions for biotechnological
applications such as aquaculture, biofuel production, and carbon sequestration (Borowitzka,
2018). Through this synthesis, the article aims to support the development of efficient culture
management strategies and identify future research directions for enhancing microalgal
productivity.

Literature Review
Growth Phases of Marine Microalgae

Marine microalgae exhibit four distinct growth phases: lag, exponential, stationary, and decline
(Goldman, 1979). The lag phase is characterized by cell adaptation to new environmental
conditions, while the exponential phase sees rapid cell division due to optimal nutrient
availability (Becker, 2013). In the stationary phase, growth slows as nutrients become limiting,
leading to a decline phase where cell death exceeds reproduction (Falkowski, 1994).
Understanding these phases helps in optimizing cultivation systems for maximum biomass
yield.

The Role of Light Intensity in Microalga Growth

Light intensity is a critical factor influencing microalga photosynthesis and biomass production
(Tredici, 2010). Excessive light can cause photo inhibition, reducing photosynthetic efficiency,
while insufficient light limits growth (Richmond, 2004). Studies indicate that different
microalga species have specific light saturation points beyond which growth does not improve
(Chen et al., 2011). Optimizing light intensity is essential for large-scale microalga cultivation.

Nutrient Availability and Biomass Production

Nutrients such as nitrogen and phosphorus are vital for microalga growth and metabolism
(Droop, 1974). Nitrogen supports protein synthesis, while phosphorus is essential for energy
transfer and nucleic acid formation (Falkowski, 1994). Studies show that nutrient depletion
leads to reduced chlorophyll content and lower biomass accumulation (Borowitzka, 2018).
Understanding nutrient dynamics allows for better culture management in commercial
applications.

Temperature and Salinity Effects on Growth

Temperature influences enzymatic activity and cellular metabolism in microalgae (Goldman,
1979). Optimal growth temperatures vary among species, with most marine microalgae thriving
between 20°C and 30°C (Becker, 2013). Salinity also plays a crucial role, as fluctuations can
induce osmotic stress, affecting cell division and biochemical composition (Tredici, 2010).
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Studies highlight the need for species-specific optimization of these parameters for large-scale
cultivation.

Applications of Microalgal Biomass

Microalgal biomass has diverse applications, including biofuel production, aquaculture, and
pharmaceuticals (Chisti, 2007). Lipid-rich microalgae are suitable for biodiesel production,
while protein-rich strains serve as high-nutrient feed for aquaculture (Borowitzka, 2018).
Advances in biotechnology have enabled genetic modifications to enhance biomass yield and
biochemical composition (Richmond, 2004). Understanding growth dynamics is crucial for
improving these applications.

Factors Affecting Microalgal Growth

1. Light Intensity — Essential for photosynthesis; too much or too little can limit growth (Tredici,
2010).

2. Temperature — Affects enzymatic activity and metabolic rates (Goldman, 1979).

3. Nutrient Availability — Nitrogen and phosphorus are critical for cell division and biomass
production (Droop, 1974).

4. Salinity — Variations can cause osmotic stress, impacting cell function (Becker, 2013).
5. pH Levels — Extreme pH values can disrupt cellular processes (Richmond, 2004).

Growth Phases of Microalgae in Batch Cultures

The growth dynamics of marine microalgae in batch cultures follow distinct phases, influenced
by environmental conditions, nutrient availability, and species-specific physiological
characteristics. Understanding these phases is crucial for optimizing biomass production and
culture management strategies. The four primary growth phases in batch cultures are the lag
phase, exponential phase, stationary phase, and decline phase.

Lag Phase

The lag phase represents the initial adaptation period after inoculation, during which
microalgae adjust to the new culture conditions. During this phase, cells undergo metabolic
activation, enzyme synthesis, and acclimatization to environmental factors such as light
intensity, temperature, and nutrient composition. While cell division is minimal, biochemical
processes necessary for active growth are initiated. The duration of the lag phase varies
depending on factors such as inoculum density, culture medium composition, and prior growth
conditions. A prolonged lag phase may indicate suboptimal conditions or physiological stress
(Smith et al., 2018).

Exponential Phase

The exponential (or logarithmic) phase is characterized by rapid cell division and biomass
accumulation. During this phase, microalgae exhibit their highest specific growth rate, as
nutrients are abundant and environmental conditions are optimal. The rate of cell division
follows an exponential pattern, where population size doubles at a constant rate. Key factors
influencing the duration and intensity of this phase include light availability, nutrient uptake
efficiency, and CO: supply. Growth models such as the Monod equation and Droop’s quota-
based model are often used to describe microalgal kinetics during this stage (Jones & Wang,
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2020). Maximizing this phase is critical for large-scale biomass production in biotechnological
applications (Lee et al., 2019).

Stationary Phase

As nutrient availability decreases and environmental stress factors accumulate, microalgae
transition into the stationary phase. In this phase, cell division slows or ceases, and biomass
concentration stabilizes. Growth limitation occurs due to factors such as nitrogen or phosphorus
depletion, self-shading from increased cell density, or changes in pH and dissolved oxygen
levels. Some microalgae species produce secondary metabolites, lipids, or stress-response
pigments during this stage, which can be advantageous for biotechnological applications such
as biofuel production or pharmaceutical compound extraction (Kim et al., 2021).

Decline Phase

The decline (or death) phase marks the eventual decrease in cell viability and biomass
concentration. This phase occurs when nutrient depletion, accumulation of toxic metabolic
byproducts, or environmental stressors lead to cell lysis and mortality. In some cases, the
decline phase can be delayed through adaptive responses such as sporulation or resting cell
formation. However, excessive culture aging can reduce productivity and lead to contamination
risks in large-scale operations (Brown & Patel, 2017) . Understanding the decline phase is
essential for determining the optimal harvesting time for maximum biomass yield and product
quality (Gomez et al., 2022) .

By analyzing the growth phases of microalgae, researchers and biotechnologists can develop
strategies to optimize culture conditions, prolong the exponential phase, and enhance overall
biomass productivity. Further studies on stress adaptation mechanisms and metabolic shifts
during these phases can provide insights into improving microalgal applications in aquaculture,
biofuels, and environmental sustainability (Rodriguez et al., 2023).

Challenges and Limitations in Batch Culture Systems

Despite the advantages of batch culture systems for microalgal growth studies and commercial
applications, several challenges limit their scalability and efficiency. Key constraints include
nutrient depletion, environmental stressors, and contamination risks, all of which affect
biomass productivity, culture stability, and biochemical composition. Addressing these
challenges is critical for optimizing large-scale microalgal cultivation.

Nutrient Depletion

Nutrient availability is one of the most critical factors determining microalgal growth and
biomass accumulation. In batch cultures, nutrients such as nitrogen, phosphorus, and trace
elements are supplied at the beginning of cultivation but are progressively depleted as cell
density increases. The exhaustion of essential nutrients leads to growth inhibition and metabolic
shifts, often triggering lipid accumulation or secondary metabolite production in certain species
(Smith et al., 2019). Nitrogen limitation, in particular, has been widely studied due to its impact
on protein synthesis and chlorophyll production, resulting in reduced photosynthetic efficiency
(Jones & Wang, 2021) .To mitigate nutrient depletion, researchers have explored controlled
nutrient supplementation strategies and semi-continuous or fed-batch systems to maintain
optimal growth conditions (Lee et al., 2020) .

Environmental Stressors

Microalgal cultures are highly sensitive to fluctuations in environmental conditions such as
light intensity, temperature, pH, and dissolved oxygen levels. Sudden changes in these
parameters can induce oxidative stress, impairing cellular function and growth. Light stress, for
example, can occur due to excessive exposure, leading to photoinhibition and reactive oxygen
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species (ROS) accumulation, which damages cellular components (Kim et al., 2022)
.Conversely, insufficient light penetration at high cell densities results in self-shading, limiting
photosynthetic activity and reducing productivity (Brown & Patel, 2018) .Additionally,
temperature fluctuations can influence metabolic rates, with suboptimal temperatures slowing
enzymatic activity and extreme conditions causing cell death. Maintaining stable environmental
conditions is essential for achieving consistent biomass yields in large-scale cultivation (Gémez
etal., 2023) .

Contamination Risks

Contamination poses a significant threat to batch culture systems, especially in large-scale
operations. Bacterial, fungal, and protozoan contaminants compete with microalgae for
nutrients and can cause culture crashes. Additionally, unwanted algal species may outcompete
target strains, leading to reduced purity and productivity (Rodriguez et al.,, 2021).
Contamination risks are heightened in open systems, where airborne spores, dust, and microbial
contaminants can easily enter the culture medium (Singh & Zhao, 2020). To minimize
contamination, sterile techniques, regular monitoring, and the use of closed photo bioreactor
systems have been implemented in industrial microalgal cultivation (Chen et al., 2023).

Addressing these challenges is crucial for optimizing batch culture systems and enhancing the
scalability of microalgal production. Future research should focus on developing adaptive
culture management strategies, implementing advanced bioreactor designs, and exploring
genetic modifications to enhance microalgal resilience. By overcoming these limitations,
microalgae can be more effectively utilized for applications in biofuels, aquaculture, and
environmental sustainability.

Applications of Marine Microalgae Cultivation

Marine microalgae have gained significant attention for their applications in biotechnology,
industry, and environmental sustainability. Their rapid growth rates, ability to produce valuable
biochemical compounds, and potential for carbon capture make them an essential resource for
various sectors. Key applications include aquaculture feed production, biofuels and bio
product synthesis, and carbon sequestration for climate change mitigation. These
applications highlight the economic and ecological significance of microalgae cultivation.

Aquaculture Feed Production

Microalgae are an essential component of the aquatic food chain and are widely used as live
feed in aquaculture. Species such as Tetraselmis, Nannochloropsis, and Isochrysis are rich in
proteins, essential fatty acids, and carotenoids, which enhance the health and growth of fish,
shrimp, and mollusks (Garcia et al., 2021). Microalgae-based feed improves larval
development, enhances immunity, and reduces reliance on fishmeal, which is often sourced
unsustainably from wild fish stocks (Huang et al., 2022). Advances in biotechnology have also
enabled the development of microalgae-derived aqua feeds that enhance omega-3 fatty acid
content, further supporting sustainable aquaculture practices (Xie et al., 2023).

Biofuel and Bio-products

Microalgae have been extensively studied as a renewable biofuel source due to their high lipid
content and ability to grow in non-arable land with minimal freshwater input. Certain species,
such as Chlorella vulgaris and Nannochloropsis oculata, can accumulate up to 60% of their
dry weight as lipids, which can be converted into biodiesel (Wang et al., 2020). Besides
biodiesel, microalgae also produce bioethanol, bio hydrogen, and biogas, providing multiple
pathways for renewable energy generation (Singh et al., 2021). Beyond biofuels, microalgae
are also a valuable source of bio products, including pharmaceuticals, nutraceuticals, and
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natural pigments such as astaxanthin and phycocyanin, which have applications in the food and
cosmetics industries (Ahmed et al., 2022) .

Carbon Sequestration and Climate Mitigation

Microalgae contribute significantly to carbon sequestration by absorbing CO: through
photosynthesis and converting it into biomass. Large-scale cultivation systems, such as photo
bioreactors and open ponds, have been proposed for capturing CO: emissions from industrial
sources, effectively reducing atmospheric carbon levels (Zhao et al., 2023). Additionally,
microalgal biomass can be converted into biochar or biofertilizers, further enhancing carbon
storage and promoting soil health (Gomes et al., 2021) . Some studies suggest that integrating
microalgal cultivation with wastewater treatment can provide a dual benefit of CO. mitigation
and nutrient removal, contributing to circular bio economy models (Fernandez-Linares et al.,
2022).

The diverse applications of marine microalgae underscore their potential in sustainable
industries, particularly in food production, renewable energy, and climate change mitigation.
Future research should focus on improving cultivation techniques, enhancing strain
engineering, and scaling up production systems to maximize the economic and environmental
benefits of microalgae.

Conclusion

Marine microalgae play a crucial role in ecological and biotechnological applications, offering
promising solutions for sustainable aquaculture, biofuel production, and carbon sequestration.
This review highlights the key factors influencing microalgal growth, including light intensity,
temperature, nutrient availability, salinity, and pH levels, all of which significantly impact
biomass productivity. The growth dynamics of microalgae in batch cultures follow distinct
phases—Ilag, exponential, stationary, and decline—each influenced by environmental and
physiological conditions.

Despite their potential, batch culture systems face several challenges, such as nutrient depletion,
environmental stressors, and contamination risks, which can limit scalability and efficiency.
Overcoming these limitations through advanced bioreactor designs, genetic engineering, and
optimized culture strategies can significantly enhance microalgal productivity.

The diverse applications of marine microalgae, particularly in aquaculture, renewable energy,
and climate change mitigation, emphasize their economic and environmental importance.
Future research should focus on optimizing cultivation techniques, improving strain selection,
and integrating microalgal production with sustainable industrial practices. By addressing these
challenges and harnessing the full potential of microalgae, their large-scale cultivation can
contribute to a more sustainable and bio-based economy, ultimately benefiting global food
security, energy production, and environmental conservation.
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Abstract

The goal of this work was to investigate the effect of treated wastewater irrigation on the
physiological and agronomic properties of Millets area major source human food and are an
excellent source of all essential nutrients like protein ,carbohydrates, fat, minerals,and
bioactive compounds. An experimental reuse study was performed using raw (RWW) and
treated urban wastewater (TWW) by Trickling Filter ( TF ) process to irrigate Millet in
comparison to well water (WW) as a control over a period of 5 months. The water quality was
determined for irrigation based on sodium adsorption ratio (SAR), sodium percentage (Na %)
and residual sodium carbonate (RSC) indicating that all treatments were suitable for irrigation
purposes. In this study, we also assessed the agro-physiological and biochemical proprieties of
the crops. Hence, the highest productivity of millet and leaf area were obtained in response to
irrigation with RWW and TWW compared to WW; while macro-elements (TP, TKN, and K)
were also affected in millet irrigated with RWW compared to TWW and WW. However, the
plants irrigated with well water accumulate more Ca, Na, and Mg than those irrigated with
RWW and TWW. All the crops irrigated with three water treatments showed a relatively similar
concentration of micro-nutriments. The prevalence of total chlorophyll content in the plants
increased with well water irrigation. Nevertheless, the biochemical parameters (protein and
sugar content) were adversely affected in millet irrigated with RWW as compared to TWW and
WW. Moreover, the use of treated urban wastewater improves the physicochemical properties
and fertility of the soil compared to well water and enhances crop productivity.

Keywords: Millet; irrigation; treated wastewater reuse; physiological proprieties; Trickling
Filter.
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ABSTRACT

Introduction and Purpose: The increasing awareness of the environmental and health hazards
associated with chemical fertilizers and pesticides has intensified the search for sustainable
agricultural alternatives. Among these, biostimulants—particularly beneficial bacteria—have
demonstrated significant potential in enhancing plant growth, resilience, and productivity while
minimizing chemical inputs. This study investigates the effects of endemic bacterial isolates as
biostimulants on the quality of Solanum tuberosum L. (potato), focusing on the "Spunta"
variety. The research evaluates the impact of two bacterial treatments compared to an untreated
control group, with a particular emphasis on tuber composition.

Materials and Methods: The experiment was conducted using seed tubers of the "Spunta™
variety. Bacterial suspensions were applied to seed tubers at planting and to young sprouts upon
emergence. The study assessed key quality parameters, including tuber water content, dry
matter content, organic and mineral composition, and sugar levels. Data were collected and
analysed to determine the differences between the bacterial treatments and the control group

Results: The application of endemic bacterial isolates resulted in significant improvements in
tuber quality. Treated plants exhibited higher water content, increased dry matter accumulation,
and enhanced organic and mineral composition, including elevated sugar levels. These findings
indicate that bacterial treatments positively influence tuber development and overall quality.

Discussion and Conclusion: The results demonstrate that endemic bacterial isolates enhance
the quality of Solanum tuberosum L. tubers by improving water content, dry matter, organic
and mineral composition, and sugar levels. These improvements suggest that bacterial
biostimulants can increase the nutritional value and post-harvest quality of potatoes while
reducing reliance on chemical inputs. This approach aligns with sustainable agricultural
practices by leveraging naturally occurring bacterial isolates to enhance crop quality. Further
research is recommended to optimize application methods and assess the broader implications
of bacterial biostimulants in crop production

Key Words: Biostimulants; Endemic Bacterial Isolates; Tuber Quality.
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OZET

Giris ve Amac: Toprak organik madde icerigi (SOC), tarimsal siirdiiriilebilirlik, toprak
verimliligi ve karbon depolama kapasitesi agisindan kritik bir gostergedir. Yonca (Medicago
sativa), derin kok yapis1 ve biyokiitle iiretimi sayesinde toprak organik madde seviyelerini
artirma potansiyeline sahip bir bitkidir. Bu ¢alisma, Igdir ilinde yonca ekili alanlarda 2023 ve
2025 yillan1 arasinda SOC seviyelerindeki degisimi belirlemek amaciyla uzaktan algilama
teknikleri kullanilarak gerceklestirilmistir. Calisma, yonca ekiminin toprak organik madde
icerigi Uzerindeki etkilerini degerlendirmeyi ve siirdiiriilebilir tarim uygulamalarina katki
saglamay1 hedeflemektedir.

Gerec¢ ve Yontem: Calismada, 2023 ve 2025 yillarina ait uydu goriintiileri analiz edilerek
yonca ekili alanlara ait SOC haritalar1 olusturulmus ve renk Olgekleri temel alinarak
degerlendirmeler yapilmistir. Piksel bazinda fark analizi gerceklestirilerek toprak organik
madde seviyelerindeki degisim oranlar1 hesaplanmistir. Degerlendirme ig¢in istatistiksel
analizler ve mekansal karsilastirmalar yapilmis, SOC seviyelerindeki degisimlerin yiizdelik
oranlar1 belirlenmistir.

Bulgular: Elde edilen veriler dogrultusunda, 2023 yilina kiyasla 2025 yilinda yonca ekili
alanlarda toprak organik madde miktarinda genel bir artis gézlemlenmistir. Ozellikle bazi
alanlarda SOC seviyelerinde %18’e varan bir artis tespit edilirken, diisiik SOC igerigine sahip
bolgelerde azalma oldugu belirlenmistir. 2023 yilinda %0.15 - %0.2 SOC igeren alan 434 m?
iken, 2025 yilinda bu alan 5269 m?'ye yiikselmistir. 2023 yilinda %0.137 - 9%0.15 SOC igeren
alan 3542 m? iken, 2025 yilinda bu alan 2627 m?'ye gerilemistir. %0.05’in altinda SOC igeren
alan miktarinda kayda deger bir azalma gézlemlenmistir.

Tartisma ve Sonug¢: Calismanin sonuglari, Igdir ilinde yonca ekili alanlarda toprak organik
madde igeriginde belirgin bir artis yasandigini1 gostermektedir. SOC seviyelerindeki artislar,
yoncanin toprak biyokiitlesine katkisini ve toprak yapisini iyilestirici etkisini desteklemektedir.
Ancak, bazi bolgelerde gézlemlenen SOC kayiplari, tarimsal faaliyetler, su yonetimi ve toprak
isleme teknikleri ile iliskilendirilebilir. Siirdiiriilebilir yonca tariminin tesvik edilmesi, organik
madde icerigini destekleyici tarim tekniklerinin uygulanmasi ve uzun vadeli SOC izleme
caligmalarinin artirilmasi onerilmektedir. Uzaktan algilama tabanli analizler, yonca ekiminin
toprak saghigi lizerindeki uzun vadeli etkilerini belirlemek icin kritik bir arag¢ olarak
degerlendirilmektedir.

Anahtar Kelimeler: Yonca, Toprak Organik Madde, Uzaktan Algilama, Toprak Sagligi,
Stirdiiriilebilir Tarim, Igdir.
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ABSTRACT

Introduction and Objective: Soil organic matter content (SOC) is a critical indicator of
agricultural sustainability, soil fertility and carbon storage capacity. Alfalfa (Medicago sativa)
has the potential to increase soil organic matter levels due to its deep root structure and biomass
production. This study was carried out using remote sensing techniques to determine the change
in SOC levels between 2023 and 2025 in alfalfa cultivated areas in Igdir province. The study
aims to evaluate the effects of alfalfa cultivation on soil organic matter content and contribute
to sustainable agricultural practices.

Materials and Methods: In the study, SOC maps of alfalfa cultivated areas were created by
analyzing satellite images of 2023 and 2025 and evaluations were made based on color scales.
The rates of change in soil organic matter levels were calculated by performing pixel-based
difference analysis. Statistical analyses and spatial comparisons were made for the evaluation,
and the percentages of changes in SOC levels were determined.

Results: In line with the data obtained, a general increase in soil organic matter content was
observed in alfalfa cultivated areas in 2025 compared to 2023. Especially in some areas, an
increase of up to 18% in SOC levels was determined, while a decrease was determined in areas
with low SOC content. In 2023, the area containing 0.15% - 0.2% SOC was 434 m?, while this
area increased to 5269 m? in 2025. While the area containing 0.137% - 0.15% SOC was 3542
m? in 2023, this area decreased to 2627 m? in 2025. A significant decrease was observed in the
amount of area containing less than 0.05% SOC.

Discussion and Conclusion: The results of the study show that there is a significant increase
in soil organic matter content in alfalfa cultivated areas in Igdir province. The increases in SOC
levels support the contribution of alfalfa to soil biomass and its effect on improving soil
structure. However, SOC losses observed in some areas can be attributed to agricultural
activities, water management and tillage techniques. It is recommended to promote sustainable
alfalfa farming, implement farming techniques that support organic matter content and increase
long-term SOC monitoring studies. Remote sensing-based analyses are considered as a critical
tool to determine the long-term impacts of alfalfa cultivation on soil health.

Keywords: Alfalfa, Soil Organic Matter, Remote Sensing, Soil Health, Sustainable
Agriculture, Igdir.

Giris

Toprak organik madde igerigi (SOC), tarimsal iiretkenlik ve ekosistem siirdiiriilebilirligi
acisindan kritik bir gosterge olup, toprak verimliligini, su tutma kapasitesini ve karbon
depolama potansiyelini dogrudan etkilemektedir (atif). SOC'nin artirilmasi, tarim alanlarinda
uzun vadeli verimlilik saglamanin yani sira karbon sekestrasyonu yoluyla iklim degisikligi ile
miicadelede de Oonemli bir strateji olarak kabul edilmektedir (atif). Tarim uygulamalarinin,
ozellikle de uzun omiirlii ve genis kok sistemine sahip bitkilerin, SOC iizerindeki etkileri
giderek daha fazla arastirilmakta ve bu baglamda yonca (Medicago sativa) gibi bitkilerin rolii
one ¢ikmaktadir.

Yonca (Medicago sativa), baklagil familyasina ait olup, tarim sistemlerinde toprak organik
maddesinin (SOM) artirilmasinda 6nemli bir rol oynayan ¢ok yillik bir bitkidir. Yonca ekimi,
kok sisteminin derinligi ve biyokiitle liretimi sayesinde toprak organik karbon (SOC) ve
mikrobiyal biyokiitle karbonu (MBC) gibi 6nemli toprak bilesenlerini zenginlestirerek toprak
sagligini iyilestirmektedir (Song, Fang, Yuan & Li, 2021; Jia, Li, Wang & Xu, 2006).

Yonca yetistiriciligi yapilan topraklarda yapilan uzun siireli ¢alismalar, organik madde birikimi
ve besin mineralizasyonu agisindan olumlu etkiler gozlemlendigini ortaya koymustur. Ornegin,
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Song et al. (2021) tarafindan yapilan bir aragtirmada, yar1 kurak bir ortamda uzun siireli yonca
yetistiriciliginin toprak organik madde miktarini artirdig1 ve topraktaki azot (NH4*-N) oranim
yiikselttigi tespit edilmistir. Benzer sekilde, Jia et al. (2006) tarafindan gergeklestirilen bir
aragtirma, yonca ekiminin toprak mikroorganizma biyokiitlesini (MBC) artirarak mikrobiyal
aktiviteyi tesvik ettigini gostermistir.

Ozellikle Vasileva ve Kostov (2015) tarafindan yapilan bir ¢aligmada, mineral ve organik
giibrelemeyle desteklenen yonca tariminin, toprak organik karbonunun (SOC) yani sira, toplam
azot (TN) ve ¢0ziinlir organik karbon (DOC) oranlarini artirdig1 rapor edilmistir. Ayn1 sekilde,
Ghimire, Norton ve Pendall (2014) tarafindan yapilan bir ¢alisma, yonca-¢ayir karisimlarinin
geleneksel tarim yoOntemleriyle kiyaslandiginda, toprak organik madde miktarin1 daha iyi
korudugunu ve toplam azot seviyelerini artirdigini ortaya koymustur.

Ancak, uzun siireli yonca ekiminin bazi durumlarda toprak organik madde seviyelerinde
dalgalanmalara neden olabilecegi de gosterilmistir. Wang, Li ve Jia (2006) tarafindan yapilan
bir caligmada, 10 y1l boyunca yetistirilen yoncanin siiriilerek topraga karigtirtlmasinin ardindan,
organik madde igeriginin hizla azaldig1 belirlenmistir. Bu durum, stirdiiriilebilir toprak yonetimi
stratejilerinin 6nemini vurgulamakta ve uygun rotasyon uygulamalarinin gerekliligine isaret
etmektedir.

Sonug olarak, bilimsel bulgular, yonca bitkisinin toprak organik madde dengesini koruma ve
artirma potansiyeline sahip oldugunu gostermektedir. Bununla birlikte, uzun vadeli etkilerin
optimize edilmesi i¢in uygun ekim, giibreleme ve toprak isleme tekniklerinin dikkate alinmasi
gerekmektedir.

Toprak, ekosistemlerin devamlilifi agisindan hayati bir bilesendir ve tarimsal
strdiiriilebilirligin temel tas1 olarak kabul edilir. Toprak organik maddesi (SOM), toprak
verimliliginin korunmasi ve iyilestirilmesinde kritik bir rol oynar. Topragin fiziksel, kimyasal
ve biyolojik ozelliklerini dogrudan etkileyerek su tutma kapasitesini artirir, toprak yapisini
iyilestirir ve besin dongiisiinii destekler (Singh, Chauhan & Bisen, 2014). Siirdiiriilebilir tarim
baglaminda, toprak organik maddesi, tarimsal liretimin g¢evresel etkilerini en aza indirirken
uzun vadede toprak sagligin1 koruma potansiyeline sahiptir.

Organik madde, toprakta karbon dongiisiiniin en 6nemli bilesenlerinden biri olarak hem karbon
kaynag1 hem de karbon yutagi gorevi gormektedir. Kiiresel dl¢ekte, toprak organik maddesi,
diinya iizerindeki tiim bitki ortiistinde bulunan karbon miktarinin dort ila alt1 kat1 kadar karbon
depolayabilir ve bu yoniiyle iklim degisikligiyle miicadelede onemli bir unsur olarak
degerlendirilmektedir (Bajya, Jakhar & Bhateshwar, 2023). Bu degisken bilesen, tarim
topraklarinin biyolojik aktivitesini destekleyerek toprak mikroorganizmalari i¢in bir enerji
kaynag1 olusturur ve siirdiiriilebilir gida {liretimini tesvik eder.

Toprak organik maddesinin azalisi, toprak erozyonu, besin kaybi ve su tutma kapasitesinin
diismesi g