SICORP # T#ii5# (= + Aranjuelo

W (9 E S RS2 7 2 2 5 A (SICORP)
EIG CONCERT-Japan H:[FI#fF%¢

T et

RS

i)

1. WFEREA  TRURES) T2 2 BB IR O HRIZEE 4 2 afhirsE )
2. WIS : 2017 4 4 4 ~2021 459 /]
3. ERBIWIEES

H A TF— I
K4 gk T iE sy !
WRFEREE =V Hifz B R WFERHE
(1 2 F5E)
7% ity BXKER B B K7 [ 5 FHR . X
S [F e K E A
EEY NZAZ A ~um | FBEE | IR RE [ 55 FE8R R
LR TEHE 7 # HEEEER, K
Bt i AT
WHFESINE mis e FHEB) | R RE [ 55 FE8R R
¥+ b - 5k
WrFES N R R RFBE | HR KT EEZES
+
WFSEHIE B D B INF TR 5K 54
FHFA T — A
K4 Pk i w5554
wrgefkgs | ker Group CSIC/UPNA o it
ARANJUELO head Agrobiotechnology | (/)% - gk
Institute FETFSE)
F72% José Luis Professor | University of M7 = /
kFE#FzeE | ARAUS Barcelona AT
LEx=4Y
7
=5 Bertrand Presidency | University of Paris- A A RE— A
HFEIRFgeE | GAKIERE Sud, Institute of iy
Plant Sciences
W52 N4 | Eckart Group Helmholtz Center- T VHEH
PRIESACK leader Munich, Institute of
Biochemical Plant
Pathology
R T o 2SI sEE 3% 44

4.

[ e [FATF ZE DR

IRUEC WFE 7" 1t &= 7 M, bRkx ZRBREE TSI T 28 DA pENER K OMVE I DN F%
SRR EZ G 2B R, ERFH, DFRIR VR y 7 2RET D, £ R
3T A =2 OEAt e BB LIZBOF MR E Rl b T 5 72O O T RTT VOB 21T

Do

HARANZIE, BAR CIR R ) 134 RFIEZ ATV BRI D A ~A 2 F— L (CSIC IdAB -



SICORP # T#ii53E (=} - Aranjuelo #f#)

SR BRTRE) FALFXHBY D ST U LR RS D, 7T AT — A (8
URE) 1ZAZ RO — LT, £ LT RAYF—b (L AF Y G EAL R
FRRIEI) IXET AR LGS 5,

HERDBFFEF — LA AR SR IR Y filte 2 L2 X 0 R A 0 ORIINGS L OZEd
%7 v —SVERBET RIS % AW O i R EVE S ORI A D Bl L BT O BRE 234
e o,

5. EBRILRIBFFEDO LR
5-1  [EBILRIFIFED AR B L ORRN A

20 DA X B (AR - T 7V IR A T 4 - DX AR=T), 50 D/ 2
LAXBER Bk« ¥\ EEABEOEVENENE) BELO10FEDO Y MLrTF oA
(— %KD Hordeum chilensis &7 = 7 52 AX ORZHERE) # % E A4 4 be o A TRE
FIZRB W TR, B, 7 COJRESE DRk~ 2R BB Sl ONTHEAR SR THRS L. B0,
AEEL - AL, T AEWFRROR B 2 AT LTz, ARRFZEIC K 0 1B O A ENE & sl & B
BT D720 Ofk% R CORBIAGHE 7 = b2 LB, FilEE AR OFERB LW
VEW & BB T O b 23S FlRE & 72 o 7,

5-2 EBILFEIZEIC & SRR

HEFIE 2 T 512 hz 0 . BEER-CWF ik 2 H 35 2 & CHEHREZBR L,
BRIZIZ, BART — L0834 R &MEHE LTI 21TV, A, U F— A AF LH LWy
BMTHDL MY MTULEPFERNRE Uiz, IRTIEOR E LT, Bkx 722 gl 7
Ty hAR—A (Fa—2efE) ZBMEL@BIGTOT7 2 ) XA T LE=8 Y s
Fonsd, MAT, 77 AF—ENAZR I 7 ZAGHIZERL, R4 Y OF—LNET
BT Y Lo, A7 a v =7 MBI AR IS - FAEDO ML —=0 T 8 E
INTEY, eVl b F—L2OMENDON EIc k&L 5 Lz, A7y =7 b4
TROBFFEeRSCHEFHRENT 107 #F (BRI 19FR) 28z, ELFEFZEIC L DHERRIT 5
IZhoTz LA,

5-3  [EFRILFERITERR DI M ANR &A% DRE

IO e Y e NI, EESCHESTHEHTE2H LA E BT LW AT L2 BT
ZEEENE L, EREBIOEBICBIT D S F I ERRESLFETTOAL R, 24X B
FOR YU R AT Y AORFA ORI T TATIEL. L0 B2 2 7
BYREORIUCEHE L, JBELE FTONEE WERREINTZH LN ALF LA XD
S EERN LTz, F, BEEREL, LVEENTNA ANV—T y DA A= T
BIORVE— b ZTHEWRNZRRE LTz, 200 ORI, 1EMFES R8T D 88727
TV = arEbiob L, B, RENE L OIS E T 26 A rORF e S8
DRENDLHO EMFIND,

IRUEC DHFEE AL A S BIZERBSHE LR AXA v A=A MY T | ~NLbF— 7
4T RCEE, FU, TAVA, BAR, REOWIET V— T & DR R a Y
— VT LA L, TBRERAE T O SN EEEMOIE - BE - BRSOV TIRAT RS
TIREHEME D @ W R BV RHE O FHR M 7 7 v —F O BH% (CropYQualT-CEC : H2020-
MSCA-RISE-2019) | (2B A7 a v =7 FNEBB LT, A7 vy =7 hOREH X, Dr. lker
Aranjuelo Michelena (A1 > CSIC IdAB) T, #HHAKEIXEU A0/ 3— hF—L LTHH

ERAR



SICORP #& T#5# (=4 - Aranjuelo #fEH)

Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Project title : [Towards a multi-approach study focused on Improving Resource Use
Efficiency in Cereals under Climate Change |
2. Research period : April 2017 ~ September 2021
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Toshiaki Professor | Niigata University Leader Japan
MITSUI (Research of
rice)
Co-PI Kentaro Assistant | Niigata University Field
KANEKO Professor experiments,
brown rice
traits
Co-PI Marouane Assistant | Niigata University Field
BASLAM Professor experiments,
physiological
experiments,
starch structure
analysis
Collaborator | Takeshi Assistant | Niigata University Field
TAKAMATU experiments,
biochemical
and molecular
biological
experiments
Collaborator | Takuya Graduate | Niigata University Field
INOMATA Student experiments
Total number of participants throughout the research period: 5
Partner-side
Name Title Affiliation Role in the
research
project
Pl Iker Group CSIC/UPNA Project
ARANJUELO head Agrobiotechnology | Coordinator,
Institute Leader
Europe
(Research of
wheat and
tritordeum)
Co-PI José Luis Professor University of Field
ARAUS Barcelona phenotyping
and monitoring
Co-PI Bertrand Presidency | University of Paris- | Metabolome
GAKIERE Sud, Institute of
Plant Sciences
Collaborator | Eckart Group Helmholtz Center- Modeling
PRIESACK leader Munich, Institute of
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Biochemical Plant
Pathology
Total number of participants throughout the research period: 4

4. Summary of the international joint research

The aim of this research is to identify agronomic, physiological and molecular
bottlenecks that control grain productivity and quality and nutrient utilization efficiency
under various environmental conditions, including drought, elevated temperature and
[CO2]. We also develop a prediction model to optimize nutrient utilization efficiency
considering changes in climate parameters.

Specifically, the Japanese side conducts rice research on the whole, the Spanish team
conducts research on wheat and a new natural cereal (tritordeum), the French team will
contribute metabolomic analyses, and the German team will build models.

Through collaborative and complementary research between Japan and EU, this
research is expected to develop technology for optimizing high productivity and nutritional
value of agricultural crops corresponding to an increase in the world population and a
changing global environment.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

To analyze and evaluate agricultural, physiological / biochemical, and molecular biological
phenotype, 20 rice genotypes (wild, African, indica, japonica), 50 bread wheat genotypes and
10 tritordeum (resulted from an interspecific cross between the diploid Hordeum chilensis
and durum wheat) were cultivated under various environmental conditions such as drought,
high temperature, and high CO, concentration with various fertilization in fields and/or Biotron
artificial meteorological rooms. This study has enabled the development of phenotypic
evaluation protocols at various scales to optimize crop productivity and nutritional value, the
creation of new genotypes and the optimization of crop management practices.

5-2 Synergistic effects of the joint research

In conducting joint research, we pursued synergistic effects by sharing genetic resources
and research facilities. Specifically, the Japanese team conducted research using rice as a
material, and the Spanish team focused on wheat and the new grain tritordeum. The
characteristics of the research method include phenotyping and monitoring in the field using
various aerial analysis platforms (drones and satellites). In addition, the French team
contributed to the metabolomics analysis and the German team was responsible for model
building. The exchange activities in this project include training for researchers and students,
which greatly contributed to the improvement of the research capabilities of the project team.
The total number of research papers published in this research project exceeded 107 (19 on
the Japanese side), and it should be judged that the synergistic effect of the joint research
was sufficient.

5-3 Scientific, industrial or societal impacts/effects of the outputs

This research project aims to create new knowledge and skills that can be used in industry
and society. Research into the understanding of rice, wheat, and tritordeum phenotypes in
laboratories and fields under a variety of environmental conditions has contributed to the
selection of grain varieties with higher nutritional utilization and yields under climate change.
And created a new line of wheat and rice with improved quality. We have also developed
reliable, more sophisticated high-throughput imaging and remote sensing technologies.
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These achievements are expected to bring about innovative applications in crop cultivation
and lead to integrated research and technological innovations that contribute scientifically,
economically and socially.

In order to further develop IRUEC's research exchange, we have established an
interdisciplinary consortium with research groups and companies in Spain, Austria, Belgium,
Finland, the United Kingdom, Chile, the United States, Japan and China, and it was started
the new project "Development of a new technological approach for low-cost and reliable
phenotypic evaluation of yield, quality and characteristics of important crops (CropYQualT-
CEC: H2020-MSCA-RISE-2019)". The representative of this project is Dr. Iker Aranjuelo
Michelena (CSIC IdAB, Spain), and Niigata University participates as a partner outside the
EU.
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Takeshi TAKAMATSU, Marouane BASLAM, Takuya IMOMATA, Kazusato OIKAWA,
Kimiko ITOH, Takayuki OHNISHI, Tetsu KINOSHITA, Toshiaki MITSUI, “Optimized
method of extracting rice chloroplast DNA for high-quality plastome resequencing and
de novo assembly”, Frontiers in Plant Science,2018, 9: 266, DOI:
org/10.3389/fpls.2018.00266

Takuya INOMATA, Marouane BASLAM, Takahiro MASUI, Tsutomu KOSHU, Takeshi
TAKAMATSU, Kentaro KANEKO, Javier POZUETA-ROMERO, Toshiaki MITSUI,
“Proteomics Analysis Reveals Non-Controlled Activation of Photosynthesis and Protein
Synthesis in a Rice npp1 Mutant under High Temperature and Elevated CO2 Conditions”,
International Journal of Molecular Sciences, 2018, 19(9). E2655. 1-18, DOL:
10.3390/ijms 19092655

Garcia-Gémez P, Almagro G, Sanchez-Lépez A M, Bahaji A, Ameztoy K, Ricarte-
Bermejo A, Baslam M, Antolin MC, Urdiain A, Lopez-Belchi M D, Lopez-Gémez P, Moran
J F, Garrido J, Mufoz F J, Baroja-Fernandez E, Pozueta-Romero J, “Volatile
Compounds other than CO2 emitted by different microorganisms promote distinct post-
transcriptionally regulated responses in plants”, 2019, Plant, Cell & Environment, 42(5):
1729-1746, DOI: 10.1111/pce.13490

Md Masud RANA, Murat AYCAN, Takeshi TAKAMATSU, Kentaro KANEKO, Toshiaki
MITSUI, Kimiko ITOH, “Optimized Nuclear Pellet Method for Extracting Next-Generation
Sequencing Quality Genomic DNA from Fresh Leaf Tissue”, Method and protocols, 2019,
2(2), 54, 1-11, DOIl.org/10.3390/mps2020054

Md Masud RANA, Takeshi TAKAMATSU, Marouane BASLAM, Kentaro KANEKO,
Kimiko ITOH, Naoki HARADA, Toshie SUGIYAMA, Takayuki OHNISHI, Tetsu
KINOSHITA, Hiroki TAKAGI, Toshiaki MITSUI, “Salt Tolerance Improvement in Rice
through Efficient SNP Marker-Assisted Selection Coupled with Speed-Breeding’
International Journal of Molecular  Sciences. 2019, 20(10), 2585,
DOl:org/10.3390/ijms20102585

Kinia AMEZTOY, Marouane BASLAM, Angela Maria SANCHEZ-LOPEZ, Francisco José
MUNOZ, Abdellatif BAHAJI, Goizeder ALMAGRO, Pablo GARIA-GOMEZ, Edurne
BAROJA-FERNANDEZ, Nuria DE DIEGO, Jan F. HUMPLIK, Lydia UGENA, Lukas
SPICHAL, Karel DOLEZAL, Kentaro KANEKO, Toshiaki MITSUI, Francisco Javier
CEJUDO, Javier POZUETA-ROMERO. “Plant responses to fungal volatiles involve
global post-translational thiol redox proteome changes that affect photosynthesis”, Plant
Cell & Environment, 2019, 1-18, DOl.org/10.1111/pce.13601

Yuri SERA, Shigeru HANAMATA, Shingo SAKAMOTO, Seijiro ONO, Kentaro KANEKO,
Yuudai MITSUI, Tomoko KOYANO, Naoko FUJITA, Ai SASOU, Takehiro MASUMURA,
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Hikaru SAJI, Ken-lchi Nonomura, Nobutaka MITSUDA, Toshiaki MITSUI, Takamitsu
KURUSU, Kazuyuki KUCHITSU, “Essential roles of autophagy in metabolic regulation
in endosperm development during rice seed maturation”, Scientific reports, 2019, 9(1),
1-14, DOl.org/10.1038/s41598-019-54361-1

Abderrahim BOUTASKNIT, Marouane BASLAM, Mohamed AIT-EL-MOKHTAR,
Mohamed ANLI, Raja BEN-LAOUANE, Allal DOUIRA, Cherkaoui EL MODAFAR,
Toshiaki MITSUI, Said WAHBI, and Abdelilah MEDDICH. “Arbuscular mycorrhizal fungi
mediate drought tolerance and recovery in two contrasting Carob (Ceratonia siliqua L.)
ecotypes by regulating stomatal, hydraulic conductivity, and (in)-organic adjustments”.
Plants, 2020, 9, 80, DOI: 103390/plants9010080

Aya KITAJIMA-KOGA, Marouane BASLAM, Yuuki HAMADA, Namiko ITO, Tomoko
TANIUCHI . Takeshi TAKAMATSU, Kazusato OIKAWA, Kentaro KANEKO, Toshiaki
MITSUI, “Functional Analysis of Rice Long-Chain Acyl-CoA Synthetase 9 (OsLACS9) in
the Chloroplast Envelope Membrane”. International Journal of Molecular Sciences. 2020,
21, 2223, DOI:10.3390/plants9010080

Mohamed AIT-EL-MOKHTAR, Marouane BASLAM, Raja BEN-LAOUANE, Mohamed
ANLI, Abderrahim BOUTASKNIT, Toshiaki MITSUI, Said WAHBI, Abdelilah MEDDICH.
“Alleviation of detrimental effects of salt stress on date palm (Phoenix dactylifera L.) by
the application of arbuscular mycorrhizal fungi and/or compost”. Frontiers Sustainable
Food System, 2020, 4:131, DOI: 10.3389/fsufs.2020.00131

Sumiko NAKAMURA, Kentaro KANEKO, Toshiaki MITSUI, Ken'ichi OHTSUBO.
“Evaluation of the palatability and biofunctionality of brown rice germinated in red onion
solution”. Cereal Chemistry, 2020, 97:836—-848, DOI: 10.1002/cche.10305

Md Arafat HOSSAIN, Md Masud RANA, S M Hisam Al RABBI, Toshiaki MITSUI.
Management of puddled soil through organic amendments for post-rice mungbean.
Asian Journal of Agriculture and Biology, (1), 2021 DOI: 10.35495/ajab.2020.04.255

Mohamed ANLI, Marouane BASLAM, Abdelilah TAHIRI, Anas RAKLAMI, Sarah
SYMANCZIK, Abderrahim BOUTASKNIT, Mohamed AIT-EL-MOKHTAR, Raja BEN-
LAOUANE, Salma TOUBALI, Youssef Ait RAHOU, Mustapha Ait CHITT, Khalid
OUFDOU, Toshiaki MITSUI, Mohamed HAFIDI, Abdelilah MEDDICH. “Biofertilizers as
strategies to improve photosynthetic apparatus, growth, and drought stress tolerance in
the date palm”. Frontiers in Plant Science, section Plant Abiotic Stress, 2020, 11:516818,
DOI: 10.3389/fpls.2020.516818

Raja BEN-LAOUANE, Marouane BASLAM, Mohamed AIT-EL-MOKHTAR, Mohamed
ANLI, Abderrahim BOUTASKNIT, Youssef AIT-RAHOU, Salma TOUBALI, Toshiaki
MITSUI, Khalid OUFDOU, Said WAHBI, Abdelilah MEDDICH. “Potential of Native
Arbuscular Mycorrhizal Fungi, Rhizobia, and/or Green Compost as Alfalfa (Medicago
sativa) Enhancers under Salinity”, Microorganisms, 2020, 8(11), 1695, DOI:
10.3390/microorganisms8111695

Anas RAKLAMI, Abdel-ilah TAHIRI, Noura BECHTAOUI, Abdelhay EI GHARMALI,
Eloisa PAJUELO, Marouane BASLAM, Abdelilah MEDDICH, Khalid OUFDOU.
“Restoring the plant productivity of heavy metal-contaminated soil using phosphate
sludge, marble waste, and beneficial microorganisms”. Journal of Environmental
Science, 2021, 99: 210-221, DOI: org/10.1016/j.jes.2020.06.032

Mohamed ANLI, Sarah SYMANCZIK, Abdelilah EI ABBASSI, Mohamed AIT-EL-
MOKHTAR, Abderrahim BOUTASKNIT, Raja BEN-LAOUANE, Salma TOUBALI,
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Marouane BASLAM, Paul MADER, Mohamed HAFIDI, Abdelilah MEDDICH, “Use of
arbuscular mycorrhizal fungus Rhizoglomus irregulare and compost to improve growth
and physiological responses of Phoenix dactylifera ‘Boufgouss’ Plant Biosystems”, 2021,
155(4), 763-771, DOI: 10.1080/11263504.2020.1779848

Mohamed ANLI, Mimoun EL KAOUA, Mohamed AIT-EL-MOKHTAR, Abderrahim
BOUTASKNIT, Raja BEN-LAOUANE, Salma TOUBALI, Marouane BASLAM, Karim
LYAMLOULI, Mohamed HAFIDI, Abdelilah MEDDICH. Seaweed extract application and
arbuscular mycorrhizal fungal inoculation: a tool for promoting growth and development
of date palm (Phoenix dactylifera L.) cv «Boufgous». South African Journal of Botany.
132, 15-21, 2020 DOI: 10.1016/j.sajb.2020.04.004

Murat AYCAN, Marouane BASLAM, Rasit ASILOGLU, Toshiaki MITSUI, Mustafa YILDIZ
“Development of new high-salt tolerant bread wheat (Triticum aestivum L.) genotypes
and insight into the tolerance mechanisms”. Plant Physiology and Biochemistry, 2021,
166, 314-327, DOI: 10.1016/j.plaphy.2021.05.041

Murat AYCAN, Marouane BASLAM, Bayram OZDEMIR, Rasit ASILOGLU, Toshiaki
MITSUI, Mustafa YILDIZ. “Direct contribution of the maternal genotype on the
transgenerational salinity tolerance in wheat (Triticum aestivum L.)” Environmental and
Experimental Botany, 2021, 192; 104648
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Marouane BASLAM, Toshiaki MITSUI, Michael HODGES, Eckart PRIESACK, Matthew
T. HERRITT, Iker ARANJUELO, Alvaro SANZ-SAEZ “Photosynthesis in a Changing
Global Climate: Scaling Up and Scaling Down in Crops” Frontiers in Plant Science,
section Plant Abiotic Stress, 22(1):318, 2020
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Kazusato OIKAWA, Takuya INOMATA, Yoshitoshi HIRAO, Tadashi YAMAMOTO,
Marouane BASLAM, Kentaro KANEKO, Toshiaki MITSUI. “Chapter 6: Proteomic
Analysis of Rice Golgi Membranes Isolated by Floating Through Discontinuous
Sucrose Density Gradient” Plant Membrane Proteomics: Methods and protocols. 2017,
Humana Press, New York, pp.91-105
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Abdelilaf MEDDICH, Mohamed Ait EL-MOKHTAR, Widad BOURZIK, Toshiaki MITSUI,
Marouane BASLAM, Mohamed HAFIDI “Chapter9: Optimizing growth and tolerance of
date palm (Phoenix dactylifera L.) to drought, salinity and vascular fusarium-induced
wilt (Fusarium oxysporum) by application of Arbuscular Mycorrhizal Fungi (AMF)” Sail
Biology 52, Root Biology, 2018, Springer-Verlag GmbH, Germany, 239-258



10.

11.

12.

13.

14.

15.

16.

SICORP #& T#5# (=4 - Aranjuelo #fEH)

Toshiaki MITSUI, Akihito OCHIAI, Hiromoto YAMAKAWA, Kentaro KANEKO, Aya
KITAJIMA-KOGA, Marouane BASLAM. “Novel molecular and cell biological insights
into function of rice a-amylase” Amylase, 2018, 2: 30-38

Abdelilah MEDDICH, Khalid OUFDOU, Abderrahim BOUTASKNIT, Anas RAKLAMI,
Abdelilah TAHIRI, Raja BEN-LAOUANE, Mohamed AIT-EL-MOKHTAR, Mohamed
ANLI, Toshiaki MITSUI, Said WAHBI, Marouane BASLAM. “Production: Use of Organic
and Biological Fertilizers as Strategies to Improve Crop Biomass, Yields and
Physicochemical Parameters of Soil” Nutrient Dynamics for Sustainable Crop, 2019,
Springer, Singapore, 247-288
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Marouane BASLAM, Toshiaki MITSUI. “Chapter20: Proteomic for Quality: Mining the
Proteome as a Strategy to Elucidate the Protein Complex Applied for Quality
Improvement” The Future of Rice Demand: Quality Beyond Productivity, 2020,
Springer, 473-494

Marouane BASLAM, Toshiaki MITSUI, Kuni SUEYOSHI, Takuji OHYAMA. “Recent
Advances in Carbon and Nitrogen Metabolism in Plants” International Journal of
Molecular Sciences, 2020, 22(1):318

Marouane BASLAM, Kentaro KANEKO, Toshiaki MITSUI. “Plant Proteomics: Methods
in Molecular Biology vol 2139: iTRAQ-Based Proteomic Analysis of Rice Grains”
Humana, 2020, New York, 405-414

Marouane BASLAM, Toshiaki MITSUI, Kuni SUEYOSHI, Takuji OHYAMA.
“Coordinative Carbon and Nitrogen Metabolism” Scholarly community Encyclopedia,
2020
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Mohamed Ait-EI-MOKHTAR, Abdessamad FAKHECH, Mohamed ANLI, Raja BEN-
LAOUANE, Abderrahim BOUTASKNIT,Youssef AIT-RAHO, Marouane BASLAM, Said
WAHBI, Abdallah OIHABI and Abdelilah MEDDICH. “Assessment of Mycorrhizogenic
Potentials of Moroccan Palm Groves as a Key of Efficient Ecological Restoration” Bio-
Stimulants for sustainable agriculture in oasis ecosystem Towards improving date palm
tolerance to biotic and abiotic stress. General Secretariat of Khalifa International Award
for Date Palm and Agricultural Innovation, UAE

Mohamed ANLI, Sarah SYMANCZIK, Abdelilah EI ABBASSI, Mohamed Ait-el-
MOKHTAR, Abderrahim BOUTASKNIT, Raja Ben-LAOUANE, Marouane BASLAM,,
Paul MADER, Mohamed HAFIDI and Abdelilah MEDDICH. “Effectiveness of
Arbuscular Mycorrhizal Fungus Inoculation and Compost Amendments to improve
Growth and Physiological Parameters of Phoenix dactylifera” Bio-Stimulants for
sustainable agriculture in oasis ecosystem Towards improving date palm tolerance to
biotic and abiotic stress. General Secretariat of Khalifa International Award for Date
Palm and Agricultural Innovation, UAE

Mohamed ANLI, Marouane BASLAM, Abderrahim BOUTASKNIT, Mohamed Ait-El-
MOKHTAR, Raja Ben-LAOUANE, Youssef Ait RAHOU, Mohamed HAFIDI and
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Abdelilah MEDDICH. “Soil Inoculation with Symbiotic Microorganisms (Mycorrhizas
and Rhizobium) and Compost Promote Date Palm Performance under Drought
condition: From controlled-condition to open-field system” Bio-Stimulants for
sustainable agriculture in oasis ecosystem Towards improving date palm tolerance to
biotic and abiotic stress. General Secretariat of Khalifa International Award for Date
Palm and Agricultural Innovation, UAE

Abdelilah MEDDICH, Mohamed Ait EIl MOKHTAR, Widad BOURZIK, Marouane
BASLAM, Hafidi MOHAMED and Abdallah OIHABI. “Optimizing growth and tolerance
of date palm (Phoenix dactylifera L.) to drought and vascular fusarium-induced wilt
(Fusarium oxysporum) by application of Arbuscular Mycorrhizal Fungi (AMF)” Bio-
Stimulants for sustainable agriculture in oasis ecosystem Towards improving date palm
tolerance to biotic and abiotic stress. General Secretariat of Khalifa International Award
for Date Palm and Agricultural Innovation, UAE
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