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7KW N'NTPXD N7'NPN 7W ANT7137 PITTNT7 27199 'PrOX 7V Y1707 AN NTUNIN 7W nnntwn
171 nant (food systems) 1110 N137Wn ,XNMP-NA NIK7Z[IN 7W O'NINNA TT-Y19 1NN VX7
aXN 7V ON7W NI0OINN NYIWANT71,07'NNN O'7PKN MW7 Va3 NI9TNT NWINN JINN NKT 73
NNW NTUNN 071921 7KW 317170 [11AN71 1T 11X 'J770AN7 'Wnn 01K 010N 1WX,N17100
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1J WATI' N7V NIANT7 O'WATIN OTTYXAT NIATZ1K N1JIVN 7W N1 1210 NJant,XN™j 12 (91K
NI ,N270 1N12'WN NINNYT []3N AKXINIT,NNXA XXNI IWK N'0N 1'WX 1PNN 01NN NI NN
01NN 190N NX 7' TIN71,7KW2 NMIPNNN N7'0P0 DK PTNYT INT T1X W 7KW1 [0 17TV
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MW7 2TV NIX7PN NNTT7 XN, 1710 1107 "WNNN 01K :1IIXAX7 DTN N1A'WN '7y1 010
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7W 01N AP 1NN DA L(UPIPN 7177T 01T, 071X ATIK AT 12AXN ,N1019N0 MW 1Y)
NI'NJ1IN NIX7PNN NI0'W .ATNIN NIJ0A IX O7TNII 0N 7W n7TA1 NI710 NN'WI OV 41711130
,O0IWTY OTIV WIN'W 1PV ANANN T N10'79N0 24%-n n'7Un7 7V NI'KANKT ,n'Wann P7n |n
27 N1'WA0 NIMAT71K N1JIVUN 7W n0nn '177) VP 'win'wa 13'wit,omn 17y 7w [XNN N10'79
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NX NIW7 13"7V ,NXT 1'WN7 T3 YIXQ TI I9 7V TIX7'0 10 7w NTNY n017J1K '7'IKN7 712
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TXN O0"7WN [IN'N7 71932 ,N1AXP1INNN 1PNNN NIKV'011YIXKA 1PNN "TPINA TINNT7 NXT7N0N ATV
NIM7'WI1 NI'MWN 1P [ANT 2I'NNN 2'XPN .N0N 019N NN 2XPNN 25% Na12 NITOINN
NY11jp1 Nty ,outreach ,NMW3nN 13°N :]123 ,0'09011 O'2'JN O1 71737 1731 X QPNNT7 NMNIWPN
NINV'ONAMIIX W17WN OMPIN 7W O1'X110J1PN 231" PNN TPIN 7313 Y7N010,0112.0N1T31,N1"77 TN
NN INYIW NIn 7V ,0MpP10 15-n N1 X7 71730 nuxnnt ,0mpnnn NiNian 01K NA107 ,Nning7
NJVUN7 0772100 091M0MP7 10132 1J Y7010 11017 209K (9182 1PNNN NXIP DK 7017
/0'MINNN "2 012NN 1IX7 NITNINNAY7 7pWn NI L UXINN 1PNNa NITKTI1T N'NTPX N1IYIXN

:O0"UXINN PNNN "TPIN 7W O'WWIIN

7w (NPTONITINIMAT NP'AT7120N NP A1IA) OMICS "NINYY7 NINWN JI0N DP'NIN NTAYND .«
NIITNT 1T ,N2"0 NINTAT

1axn (Life in Israel: Conservation and Characterization) M1n'w1 |1"oX 7AW" O0"nn
1IN NINWYT7 OMpPNNTL 7KW NITWIIK-X70 07NN NINIX 73 7V 07103 7173'W "7K100T VTN
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NIYXNKI) 0T ,ONTPNN 010" 073 , 070K O0'7TIN 127w O'TPInn .NI1Wn
AA71IPKA MINN 21 pnn nawe7 - (LTERS ,n1iv Mg NImI7Ipxe Ipgnne ninn

-N1 NIN7{N OMIWPN O'KW1I2 1NN INTP AT JIN0A1 XNTP N NINZPNPNIN 'TPIn.
N'0IM-XIN'01MNPY7NITNY7V10"71TIPN 13, NIWTN [ITNIIXT NIJIVN7INWTRNN/XNM))
IPNN;NIK7PNNI0'W 7W N71PXANYINNTN 72100 NYTA0NNNINT7 NIIINNY ;N91WNA TNIITN VI
NAI9W;NNIMIT1 VPPN NI 7V 1NN ;N1 N1 NNY NTIJ7 1713 NA107 NThI01019 7Y
NPYIN NIKTZPN 91N ;)TN 11212 NThON7 YT 0PN INK7W O'INN1 07197001 [1TN0 7W 170N
.O0NN T7V2 NN N9'W71,00 "7Y21 07PN 077172 70 N171PK0 7200 U0 O01XNX7

N2 1T N13IVYN7 1PNNAT NTNWNA 1JNNT KNP N1 AJITAL JITD N1JYN2 1PNN "TPIn .
NTIXT T1I2W ,]ITD NINT0A LJ1ITA NOTIN ,NAX™A NJITN ,)AT0I107X 1270 7V 1NN 7713 ,Xxnp
JN1JPX-1YI0 02N

NNIJ7 O0JI1YNN O09I0XN O'WX O0IVTN NNXUNT7 NIA7n N1IJN TON7 nTVIIN NX'7Nnn [fo1)]
7W 10PN D772 NINNYT 1'WY 1717 [11AN L,PTN KT7PN PN W 7KW NInvpn Oinna a0ty
N17n 1NN7 — NIUXIND NIMIINN NIT POTIZ ITANT A IT 7W 027 nNIWN NP 77130 ,017T00
7KW NN 7W 0N [N 7Y DN'AWA 10T - O0JTUXN O0'0N10P1T-001971 OT0IN0PITT
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203710 1IN [N71 1IN2 n9'NXN

NNX Y200 OV 10N N'JINN2A 1'N1,01P77-T'XN 11T 00 ,NIX7PNA P10V7 1700 0T YJaw 197
NYIPN 0VIYA1,0"7PK 1IW XN O'NNX N7 OTX 2 17" 210W N1I2'0N NITIX N17'21N0 NIMIKTNNN
11,000-13,000 71v2 97 wNINAW Mpa [T 107 non™nnn ,(Younger Dryas) "1'uxn oxMT1"
7W NN 770N NVIN O0MINW O0M1NY7 12VNa NIXZPNN N7'NN 7W NTNY71IKIN NJ90Nn 01w
,N0NN OV TN'2,071V0 N0 Y2IK7 ,NIKT7PNN WIY 01190 100NN ,0'WTN 717 'N27 O'K7pNn

.O0MNX 0771731 NNvWn

ONNIN "X NT WP .A"017I1KN 71T NX 72PN TWIK NIXZPNT NITIN 1ITDN 1XT W13 7171
1T X AN 31,0077 0P WXNAK IWKI TN N7T1 n01731X0" 13 (1766-1834) 01n7n
77271100 X TIva (exponentially) 131N 191X2 71717 N'713' n017J31IKAW J11'IN NINT XN 701
N'7 11TN X7 YAXD 17T 7W N713'0 NAW 12WN NTIPI7 YN NIWIIKAW AT 01N7N K7 191K
J1TAN 11X ,QV70 7W NI91PN NINNYT,7V191 .QV77 7721'W 0N L,NT017J1IKN 71T DX 'TA'7 7T 200N

J1TWY7 ,N1YT I NIXI0N ,N12IVNN N1TYA0 NINTX NINA T 70 11V (91K 7T

NIWTN NIJIIN 7W X OV NTNTWYNN NJI90NN NI1PNA YN J1TNN 11X NTNIYNWN N9'NT
O7TX 12 TIN'7'NN NINYN) N017JIXKN 7W 1NN 7173, NKT NIAPYAT XPT NUMT W0 NWIKW
-N1 50-0 NIWA WTNN Y910 1709 2V (013 TIX7'7 8-n N7 NTNMWYNn nJgnnn N7'NN1
wIN'Ww1,"npint nJgnn"7 N1TIN NI [IN07 NYUTIN NIWIIKD AIWW TV 0MWYN AXNN 7w 60
,XNAIT7) NPT0IAN OINNA NWI713300 MNTPNnAal,(Haber-Bosch 7'7nn211p'wa) 0monIo oJwTa

(071921 7V OWAT N DKWY 1737W TN IX NO™N 7W 0031 0T NXXNN

O'WTN ON1'20 O'8INA 71717 07701000 O'NNX 7717 01 MWIK NP0IAN OINNA NINTPNNN
,(NTIP1 101N ,N11001I) 119XAN 1702 [0 ,071V0 732 NTA1UN N0™ 017 .N'WA0N ON2120N OJ1W]
Nwa'7 N1wn1 (07192 NJIWXIN A0NN NIIX7 N1JTAW) 707 nNITD TN 731,AP"M9X ONTa |0
,01N [123 ,0°NX OTJN 0'712' 01 .0TK 7IXN7 7TANW 01" Y1930 7120 X'W 73 ,0P"NK
O1'J O'X193,007W O0"Ya0n 7170 7N27 122 172010 1WX N0 17191 N2V ,ANTX N19N ,TIK
O'N'IaNN 0NN "7V1 7W n0N1"aN ;13N AXXINI .N17107N01 O'waJ ,N1N97 Ani1Ta,071un "an1a

JTTNT NITWA™ 1an Nt 73 7w 1tn 30 '9n N1t 2717

NIITNN IN0AN "INK OV TTINNNT7 NN'7X0N NWIIKAW AXKIN 7707 "NIXNNN 11000 1IN
JWIIND AXXNNN AWI37 NITIN AN AN NPI9N7 X2n71 NIWTN N12202 [1TD X7 ,21W1 21w
- 173 X7 I = 272 .(M2Th ™AIN1 Oawy 17017) A'n31 NP 031 ,n0TIN 7W O'NINNA NINTPNNT7I
30%-1 VAW NWIIXNN 13" P7NW 73 QN1 NIV 10 X7 07190 0NN N13'KT N7N1N 071Vn 'P7n
NMWIXNN 17K 0IWN,N0N 1201NW 97 X .NINXT7 NXN NMWIWA TIKT TIA'K7 7710 X ITnnn
N1JIUN1 "WIIKD 'NN O1'P JWnn 7V 01K 21NN WK, N171PK N1319NN N21JW nidin 1'NNAa

JIM71x
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https://en.wikipedia.org/wiki/Green_Revolution
https://en.wikipedia.org/wiki/Haber_process
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NIX7PNNTITANN1I310 9 7V1,2050 7va TV TIX7'0 10-37 717271 T'WNN7 119X 071N N'017J1X
N2120N 12WNNN AXXINT 17NN NITON 1ANK .50-60% 1 71717 70X [itnn X, (FAO) 0"1xn 7w
NIWTN NIX7PN NINTN ATYUA (071X IK 3TN 12XN1 YIND NTI NINANNN) O'7KN ™MW
NMYYL,XNAATT7) NT71KN N1IIWNN NOMPTLYUPIPN 7177T,010T,ANNNT7 N'7131 NIX7PNN [N7XKW

(T1V1,0TNJN NIJ02 0" AN QN 11T QN

197 .071VN P70 2112 N7V AJITNN-NNT AV X, 071VNN 1NN VYNNI 07171 VU1 AW 0INK
N NINWA 7W 21XN2 NXXNI 2NN N01731KN 10%-n Nt (USDA) 'Kpinkn NIX7pnn Tiwn
AXNA N171PKN N1JIWNN 7W 101NN NN DK 7IUN7 OWTIT 133K 51027 .NITIKN TN'71 NJ1TN 7712
NNAN TN [ITN PTI0N 1X17 XIN ANAN NPT AJ90NA 7W 1ANND .N'N220 NNTITA 7W 'NJ1LN

J1M171PNA NIJIYNN NIX MNWAW AIX2 OJAWN O'7PX 'NIN

Malthus Basic Theory

—— Population
——Resources

Point of crisis sy

See an historical inspection of Malthus Theory by
Ashraf, Quamrul, and Oded Galor. 2011. "Dynamics
and Stagnation in the Malthusian Epoch." American
Economic Review, 101 (5): 2003-41.

Land use and population trends and projections

In recent decades. global land use for agriculture has stabilized while food supplies
rose (14). The future trends shown assume no further net increase in agricultural
land use and gradual stabilization of net per capita dietary caloric demand.

@ Food supply @ Agnicultural land
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Since 1950, the global population has grown. but population growth rates
have fallen. Median forecasts suggest that the global population will stabilize
by the end of the century (15)

@ Total population @ Population growth rate
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Erle Ellis 2019, Science DOI: 10.1126/science.aax2608
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https://www.aeaweb.org/articles?id=10.1257/aer.101.5.2003
https://www.aeaweb.org/articles?id=10.1257/aer.101.5.2003

O'WTh NNNY O"WIIT O'WTh O"MANX

NIN7PN NNYY7 077137 137K (XN N2 (K NIWIIKD DX 77IKN7 1202 WIN'W nWwyl 102 NIv'wn
7712 YN1IINN7 X 271701 ,NIINWAT7 NZI1XN X7 T12W7 QKN UpIpPn nind 1Jw( MwTn NInTXA
7V OKD 'R 1NN .O07NJ1IN N1ATAN NN OIWTN NINI DX 77707 T'wnn7 017137 133K, (1Y
7W NINIXY N1MINI NIXT NTWIIKD N17'WTN :U200 7V PN 010 NYUI XN TWIIKD [N LUA00 1T
NIX7PNn, 730 702 .1"721710 NINNNNNN NVIIN7 n'721n1,(GHGs-Greenhouse Gases) nnnn i
N131YN7 17'730 PrI71 Q9MPRKAT XD 010D P7N7,07192 NNNNN T N10790 24%-37 N'KINK

J71pK

O'n IN1' O'J7IX O'NNAXW 7712 021 ,1NXV 01NN 7712 11700 11X 7V QWpn N'721710 NInnnnnn
-1T 1IN1 ,]XNN JIXAN-1T [AND 00 O0™Mj'Wn ANANN T .N11XA7 0w an ,(1T'K) On 0'7pXa
ON173 .UPIP 'wIN'wA M3'WwAl, 021K P77 NYMIWA 1V IXNN-1TN [ANYN N10'79 110 .1IXNN
JXNN-1T [ANY 137 7W ANNWY7 NN WK W1 0'W1J7 1K ,NK7PN UPIP7 NINTX 7W naon
7V 1NNY NT'J7 INX'7 17'9X X .JANT T1J'77 [N 02 O21WN O3 00 O01PIXAT NYPIPD
1T 70 XN IXNN LDIW TN NN 110 4-3 7W 1TV NN90IN0XKA X1 ,07N O'ATIININT O'NNX 1T
N10"790 PN TIK N1TWI,0'WAI1 NNY 7W 079N 0™ NNIPN JWn 0MINIXK 0p71N
O0'NAK NI IMPRD DK ONTA 01 WK PIN (T g7y win'w 13°0 (N,0) JpIn 17 1xnn 7w
W'NW "M712XWN7 0N N1JTINT OIT NANW NI7701 NIXK 7W 1NXTY7 01127 7131, 0'011K1

Global greenhouse gas emissions from food production

Global emissions
52.3 billlen tonnes of COs-equivalents

Supply chain

0 Livestock & fisheries
o : 3 ¥
= Livestock and fish farms 3
P 30% of foed emissions '
"
Q
£
c
=]
Z .
| Crop production
f > 27%
so -
O
o Land use
e 24%
= . Land use changs: 18%
o Cubthvated organic soils: 4%
I._IG_ Savannah buming: 2%
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.(Inng

,001N ;0P 07171 NYIIX 7V O'INNO0N 1IX .1I7W 077172 01 N3 2171720 11200 NINXNOXN
NAWIN N1'N'7 07137 OO 0701 0°XN77 N7X 077172 7W NIT'NYN N7TA0 .0"M01 171K ,n0'N
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THE FIVET;I'HREATS

Land and Sea use

Change
(Including habitat loss
and degradation)

Pollution

Make the
environment
unsuitable for
survival directly and
indirectly

Example:
Agricultural land use
which is responsible
for 80% of the global
deforestation

2023 12nXT/ NN n'73Wn7 nXVINN

BIODIVERSITY

Species
overexploitation

Example:
Overfishing

which may decimate
global fish
populations by 2050

Climate Change

Forcing the animal to
shift range or
confounding the
signals that trigger
seasonal events and
more spread disease that

Invasive species
and disease

Compete with native
species for space,
food and other
resources; sometimes

native species have
no immunity of
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69% reduction in population abundance
between 1970-2018 across the globe, out
of 31,821 populations and populations of
5,230 species studied.

(Source: WWF / ZSL, 2022)

Index value (1970
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Environment Agriculture

Agriculture, nutrition, biodiversity,
and environmental issues

are interconnected therefore
multidisciplinary approaches are
needed.

Biodiversity Nutrition
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Feb 1st
Survey deadline
Feb 28 March 16
D'ef( 2;-2022' Circulate lists Cil‘Cu|a;et. Aplril 23 ' May 31 June 30
Kickoff meeting for comments recommendations Gener.a n.'leetlng Circulate Final report
Fmahz; _ Report draft
Topics, needs & survey HEEEII TS S
\ Draft Priorities &
Jan 1st 2023 Mode of support
Survey sent
Feb 16 Recommendations
Subgroup meeting Write report
(draft)
March 9'16. \ Circulate &
Subgroup meeting May 9, Meeting of Finalize report
the 3 sustainability
panel heads
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Questions 1 to 6 are aimed at understanding the Institutions’ needs and competencies

1. Listupto Stopicsineach category, that you define as foci of excellence in your institution
in sustainability research.

2. List names of up to 10 scientists from your institution, in each category, who
are experts in these fields (you may include both established and young Pls).
Please provide separately the top 10 recent publications for each scientist (incl. links to
articles when possible).

3. List 2 Infrastructures you consider necessary to promote excellence in sustainability
research in your institution in each category.

4. Listupto3tools (otherthaninfrastructure) you think would enable to promote excellence
in sustainability research, e.g., Research Grants, Hiring new Pls, Fellowships, Teaching,
Other.

5. Name 2 centers of excellence that you wish to establish in your institution in each topic.

6. Other comments/suggestions

Questions 7 to 10 are aimed at getting experts’ feedback. One or two sentences are
enough, or you can skip if time is short.

7. What are the greatest sustainability-related challenges that we are likely to face in the
coming decades in each category?

8. What are the greatest foreseeable opportunities for advances in sustainability science
in each category?

9. What fundamental knowledge gaps exist that limit the ability of scientists to respond to
these challenges as well as take advantage of the opportunities?

10. What general areas of research should be advanced and supported to fill these
knowledge gaps?

ZNINJON NIX710 1707 ,NTVI-NN 737 O'RW1IN "2 [I'NT 197 12110 1P0N 'NXNN

* List of acronyms used in the tables: ARO - Agricultural Research Organization (Volcani Institute); IIT - Israel Institute of
Technology (Technion); BIU - Bar-llan University; WIS - Weizmann Institute of Science; BGU - Ben-Gurion University; HUJ -
Hebrew University of Jerusalem; TAU - Tel-Aviv University; Haifa - Haifa University; Ariel — Ariel University; Tel-Hai - Tel-Hai
Academic College; Kinneret - Kinneret College.
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Table 2 - AGRICULTURE

Survey Answers to Questions 1 and 3

Question 1: Foci of Excellence

e e . . . . ARO, IIT, HUJ, Kinneret, BGU,
Water utilization for agriculture: Irrigation, saving, reuse, use efficiency Haif
aifa

Sustainable/ecological agriculture in food production systems,

including environmental-friendly pest and weed management, on-site .
TAU, BIU, HUJ, Tel-Hai, ARO, IIT,

waste management, recycling, soil health, fermentation for Ammonia, ]
BGU, WIS, Kinneret

gas emissions, leakage, Plant-Microbes interaction, environment-
livestock interaction

Biotic stress —New sustainable methods in plant protection including .
) WIS, BIU, ARO, HUJ, Haifa, BGU
weeds, diseases

New breeding technologies, using genomics data, crops wild relatives

) R, ) WIS, ARO, HUJ, TAU, Haifa
and biotechnology for sustainability in plants, algae and farm animals

Abiotic stress control: resistance to heat, drought, salinity, desert )
-, WIS, BIU, Ariel, BGU, HUJ
conditions

Carbon sequestration in plants and soil

Precision Agriculture and Precision livestock farming (PLF), including )
) ) ) BGU, HUJ, TAU, lIT, ARO, Haifa
robotics, sensors, Al modeling, big data

Agri-voltaic Tel-Hai, BIU, ARO, BGU

Agri-economics of sustainability Tel-Hai, HUJ

Question 3: Infrastructures Needs

Advanced Plant growth facilities: in greenhouses or growth chambers

with controlled conditions, for physiological studies, sustainable farms, ) )
. . o . . ) Haifa, BIU, WIS, Ariel, BGU, HUJ,
field experimentation in diverse and extreme conditions, in open fields,

orchards, high throughput phenotyping for sustainability/ecological ARO

studies

Environmental Omics - OMICS and Analytical facilities: Kinneret, Tel-Hai, ARO, IIT, BGU,
metabolomics, proteomics, sequencing, bioinformatics, ionomics HUJ, TAU, Haifa

Transformation and genome editing facility for plants and livestock
Haifa, HUJ, WIS, ARO, TAU
How to interact with ARO if they maintain/expand the new center

Facilities for germplasm conservation and taxonomy and evolutionary . .
. . . TAU, Ariel, Haifa, BGU, WIS, ARO
analysis for sustainable agriculture
Precision livestock farming (PLF) research and model farms facilities
ARO + all universities
.Individual feed efficiency - monitoring facility

Experimental farm for precision agriculture for regenerative and )
. . ARO, Tel-Hai, TAU, BGU, HUJ
sustainable agriculture
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(-Table 2: AGRICULTURE (Cont

Survey Answers to Questions 4, 5, and 7-10

(Question 4: Tools for Promoting Research (other than infrastructure

Hiring of new Pls in sustainability: help with seed money or? “Alon-type” ) .
BIU, Ariel, Tel-Hai, BGU, IIT,

grant for returning scientists, or a dedicated fund for starter grants in all ]
Haifa, HUJ

(programs (including equipment

Fellowships to attract students/postdocs in sustainability, to help postdocs = BIU, Haifa, HUJ, IIT, TAU,

to travel to a lab abroad Tel-Hai
International collaborations: support international collaborative research, Haifa, Kinneret, Tel-Hai, TAU,
travel of students/postdocs, symposia, grants WIS, HUJ
L BIU, Haifa, Kineret, WIS, HUJ,
Grants for sustainability
BGU
Support for hiring expert staff scientists WIS, TAU, IIT, Kinneret, HUJ

Question 5: Centers of Excellence

Center for sustainable agriculture: regenerative farming, low input, ) )
BIU, Haifa, Tel-Hai, ARO, TAU,

environmental and socially friendly, field data measurements and modelling,
WIS, BGU, HUJ

precision agriculture, improved and novel crops

Center for biotechnology towards sustainability: transformation, genome .
. ARO, WIS, TAU, Kinneret, HUJ
editing
Center for multi-omics data analysis including genomics, big data analysis, )
i TAU ,Haifa, BIU, WIS, HUJ
Al, metabolomics
Al center for Precision livestock farming (PLF) and Regenerate livestock

. ARO + all universities
farming

Answers to Questions 7-10

There was broad support that we need more knowledge on:

Plant biology in relation to the ability to sustain stress (abiotic and biotic), and to achieve that, we need a
multidisciplinary approach, using diverse Omics data, including phenomics, computational tools for data
analysis, use of crop wild relatives and advanced tools for plant genome manipulation.

Interaction of plants with their environment — microbes, insects,
New growth systems and more precise agriculture with robotics, engineering, Agrovoltaics, etc.

Regenerative farming of livestock, including Precision livestock farming (PLF), manure handling towards

animal feed crop management in circular economy, and enhanced animal welfare.
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Table 3 - FOOD & NUTRITION

Survey Answers to Questions ,3,1 and4

Question 1: Foci of Excellence

WIS, ARO, BIU, BGU, Tel-

Improving the nutritional value and composition of crops

Hai, HUJ
Alternative proteins from cultured meat/fish or from plant sources IIT, Tel-Hai, HUJ

WIS, IIT, BGU, Haifa, HUJ,
Microbiome and nutrition

Tel-Hai
Food packaging: coating, material science, recyclable plastic IIT, ARO, Tel-Hai, HUJ
Food waste increasing shelf life, post-harvest, re-use HUJ, Tel-Hai, IT

Food systems resilience under climate change: reducing GHG emissions, )
. - BGU, Tel-Hai, WIS
systems resilience and efficiency

Food safety: clean of pollutants and toxins, contaminations, in crops, animals, )
. . Kinneret, ARO, HUJ, IIT
during processing.

Sustainable dietary patterns Tel-Hai, Ariel

Question 3: Infrastructures Needs

Infrastructure for food composition analysis: including tools for metabolomics, HUJ, WIS, ARO, Tel-Hai,

proteomics, extraction protocols, BGU
Infrastructure for cell culture: including fermentation tanks, bioreactors WIS, HUJ, IIT
Food processing lab: extruders, etc. Tel-Hai, IT, HUJ
Clinical unit for human metabolic/physiological response to nutrition Tel-Hai, WIS

(Question 4: Tools for Promoting Research (other than infrastructure

Ariel, BGU, Haifa, HUJ, IIT,
Tel-Hai, WIS, ARO

BIU, Ariel, Tel-Hai, BGU,
HUJ, Haifa, ARO

Research grants Individual or collaborative at the national level

Promoting the hiring of new Pls in relevant fields

Fellowships to attract students/postdocs in relevant fields
BGU, Haifa, HUJ, WIS
Postdocs going abroad in food and nutrition

(Support for hiring expert staff scientists (PhD level WIS, IIT, Kinneret, HUJ

International and national collaborations support international collaborative BGU, Haifa, Kinneret, Tel-
research, travel of students/postdocs, symposia, grants Hai, WIS, ARO
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Table 3 - FOOD & NUTRITION (Cont.)

Survey Answers to Questions 5 and 7-10

Question 5: Centers of Excellence

Center for sustainable food systems and healthy nutrition: precision nutrition,

food waste reduction, LCA of the food chain from plant growth to Human Ariel, ARO, WIS, Tel-Hai,
consumption, nutrition diseases, microbiome, integrating nutritional and HUJ, BGU, IIT

environmental values.

Center for FoodTech innovations: Sustainable protein, fish, bioreactors, )
_ _ IIT, ARO, Tel-Hai, HUJ
processed food, etc. include packaging

Answers to Questions 7-10

+  Health-related problems due to malnutrition

+  Reducing consumption of animal products and processed food

+  Address the shortage in protein sources

«  Produce nutritious plant crops that receive fewer chemical treatments

+ Reduce carbon/pollution footprint of food through waste reduction, postharvest and packaging

solutions,
+  Address socio-economic inequalities in relation to food and nutrition

. Educate about healthier and more sustainable diets
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Table 4- BIODIVERSITY

Survey Answers to Questions 1, 3 and 4

Question 1: Foci of excellence

Biodiversity conservation, in-situ, ex-situ, ecosystem restoration,

conservation of endangered species including crop wild relatives

Biodiversity and Ecology: Macroecology, spatial ecology and ecology
corridors, census of biodiversity and ecosystems, evolutionary ecology,
Taxonomy. Include urban ecology - green roofs

Ecosystems management and services, Climate and land use change on

ecosystems, sustainable ecosystems, ecosystem restoration, soil microbial
ecology in natural habitat, soil health, management Invasive species

BIU, Ariel, Tel-Hai, BGU, IIT,
Haifa, HUJ

BIU, Haifa, HUJ, IIT, TAU,
Tel-Hai

Haifa, Kinneret, Tel-Hai, TAU,
WIS, HUJ

Question 3: Infrastructures Needs

Long-term ecological research stations for monitoring and experimental
studies on climate and land use changes’ effects on biodiversity with state-
of-the-art instrumentation for collecting environmental and biological data

4 x 4 vehicle as mobile lab for measuring climatic, ecological and biological
data

Protected areas for conservation in situ and for ecological studies:
botanical gardens, ecological gardens in campuses, nature reserves, crop
wild relatives’ conservation, restoration projects

Ex-situ conservation of specific germplasm Seed collections in gene banks

and in museums, with focus on endangered of specific species (crop wild
relatives)

Lab for Environmental Analyses - soil, air, omics, insects, growth walk-in
rooms with controlled environment

BGU, Haifa, HUJ, WIS, TAU,
Tel-Hai

TAU, HUJ

Ariel, lIT, WIS, ARO

ARO, TAU, Haifa, WIS, HUJ

WIS, Haifa, HUJ, BGU

(Question 4: Tools for Promoting Research (other than infrastructure

Grants for Biodiversity research preference for inter-university/collaborative
grants, multidisciplinary and synthesis analyses

Hiring of new PlIs: help with seed money

Fellowships to attract students/postdocs in sustainability (to come work
here or to travel to a biodiversity lab - Fulbright-style - but with more time for
returning 5-6 years)

Support for hiring expert staff for research infrastructure management

International collaborations: support international collaborative research,
travel of students/postdocs, symposia, grants
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BIU, Haifa, Ariel, BGU, HUJ,
TAU, Tel-Hai, WIS

BIU, Ariel, Tel-Hai, BGU, Haifa,
HUJ

HUJ, TAU, WIS, BGU, Kinneret

WIS, HUJ, Kinneret, TAU

Haifa, Kinneret, Tel-Hai, TAU,
WIS



Table 4- BIODIVERSITY (Cont.)

Survey Answers to Questions 5 and 7-10

Question 5: Centers of Excellence

Center for Biodiversity research: data analysis, taxonomy, evolution, ge-

BIU, Haifa, Tel-Hai, ARO,

nomics, conservation, restoration, human-nature interactions, and synthesis
TAU, WIS, BGU, HUJ

studies
Center for Ecosystems services & restoration Haifa, HUJ, IIT, TAU, BGU

National Center for Long Term Ecological research to study climate change .
TAU, WIS, IIT, Haifa, BGU,

and land use effects on biodiversity, using sensors, monitoring, experimental HUJ

and modelling tools, and dedicated research platforms

Answers to Questions 7-10

Challenges of biodiversity protection under climate and land use change will require a broad and

interdisciplinary approach, and the ability to deal with huge amounts of data from diverse sources.
Filling the gaps through:

+  Establishment of long-term biodiversity databases from fixed long-term research stations along
Israel’s climatic gradients

+  Support general knowledge development programs in sustainability, ecology, evolution and natural
resources’ management in the academia

+  Sustainability and conservation education within academia and for the broader public

+  Need of high throughput tools (genomics and other omics) and modeling (including Al) and data

science
+  Connection between biodiversity and carbon storage

+  Measuring ecosystem services and biodiversity loss due to climate and land use changes

(urbanization processes, overexploitation of natural resources, biological invasions, etc.)
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nm

1 Center Virtual Israel Biodiversity Encyclopedia (VIBE)

2 Center Environmental Omics Center (EnvOmics) 50

3  Grant Improving soil health and fertility for sustainable food production 10
Advanced plant growth and phenotyping facilities for adjusting food

4 Infrastructure ] ) ) 15
production to a changing climate

5 | Center Agriculture engineering for sustainable food production 15

6  Grants Carbon sequestration and reduction of Greenhouse Gas (GHG) emissions 15
Initiative for Long-Term Ecological Research on the Effects of Climate and

7  Center + Grants . . 20
Land-use Change on Natural Terrestrial Ecosystems in Israel

8  Grants Integrated multidisciplinary biodiversity and ecological research 25

9  Grants Managing ecosystem services in agricultural landscapes 15
Increasing crops diversity for sustainable & healthier food production

10  Grants 10
systems
Improving agricultural productivity + reducing land use in face of climate

11  Grants 10
change

12  Center Regenerative Agriculture (Re-Ag) Research Facility 10

13  Center Center for Sustainable Food Systems and Healthy Nutrition TBD

14  Fellowships Fostering the sustainability academic communities in Israel 5
Food Systems Resilience Under Climate Change: Reducing GHG

15 TBD o . o TBD
Emissions, Systems Resilience, and Efficiency
FoodTech Center for Innovative and sustainable food process, and

16  Center ) 65
Production

17  Center Alternative Protein Center 45

18  Center Unlocking genomics diversity hidden in gene banks of crop wild relatives. 10
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OJ1ININ NN NITNWA 07N NNIX 7V OJ1NI 7W NNIXY NINJ NNNINTNZ0IX NIATINN NA17120
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NTAVUN7 NINAT NN7 731" ,NPTONIITIR-1"21 NPAI71200 ,NP N1 [N 1TKW ,UXINN 'KIITN
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1AXN2 OJININ T10°K1,0'N"IN 0270 O'901IXN 7W 10 7713 ,N1JIwn 0NN NINIX 7W N'NINJ
VIBE - Virtual Israel Biodiversi-) 7KW1 11171120 [11a00 7W NY7XK107110 N T91777XIXN - 9N
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en-) O"NTIX 0N ,nTNIN NIJ01 O'KXNIN 0N 7V wiTa,(MPN17120N 7W NIT7IN 1K 017013
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NIT'NY/]01NN 7W N1 0210 710731 112N NIA'WN 01 NIW 131,ANNN T 11372 13w, UpIP1
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NA71PXNIIIWN 7W 1 TIPIN DX NDIWT7 0™MIX 07X O0M1'W .N11X2 OV 217" WA NNI0190n02 N7y
ANX,NTIWPNA .00 O™7N0 07NN "7V21 NNIXA, 0T 7V DIN'WT Y'9WA'71,N1K7PN1 NI'WA0
2N1N2 N'N20 NJIWYT NAI71KN NJIVNA O09I1W 030 7W N21NN 13430 NK [1NA7 K10 TN
N1"N220 NIVIIN7 NIT'NYI OTIPIN 7V INWT7 2713 DA1719K0 NJIWNN OXA NITN71,|NTA1
ecological thresh-) D"71px q0 MW 123 O"791M000( O™I'W 1NAVN XAW IX NITWNANND
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19182 2JVYN AT YT 101N .J0IN 7V MNWY7 NIINI N171PK NJWUN 7W AN7137 127 ,07N2'20
N'OIKY NIIWA NITTINNDN 7KW 10T NITTNA TNI'NA 1710 11A00 TNY TN DK NIVNWN

AN NNT7K

LTERS - Long) N0 NIJ1NX NIM171X 1NN NINN 123 NITNWN 1773 0WXINN 1PNNN "TPIN
7NN 13NN1 11711 (11301 D220 ,077pX 'XIN NTTNY7 (Term Ecological Research Stations
UPIP WIN'WA OMI'WNl O'7pX0 MW 7W NIYIWNN DK NI 210 11207 1NN0NW 'NinNAan
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IPNNN TTPINA 190K'W OI1ININ NINYI7 NTNIIXT7N 1111 WIN'W NIVXNXA 172PN'W T'NN 17 TIN

717N 7W 707 71031, N1AI71X N13IVN 7V 1320 N2107 NI WP Wnw'7 1730

TNIITN [INL™A1 XN"'P-NA NIXNTZPN - 1pNN "TPIN .4
nYXN 19 @ 1"'7'n 20 O1IN'0PN NPNN TPIN 2-4-1 NJ'NN7 [ |1''7'N 40
i i i
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1T 231N an'wn niwn .(LCA - Life Cycle Analysis) 0N 11TNND NN 7W 2A171TIND NWNT
AIWN NINT X7 X ,A"WYN1 NA171330 "WIN,O0IYTN,O0'0TINN "2 'NINN-"2 N71V9 q1IN'W NWAIT

117W NI2N2 0"YY 1701 N7 '0'01 1NN UXA7 TIXA NN DWATT X' 13N

O'03110P1T-VO1971 OTVINVPIT7 NN NIMIIN WX [IN .6
(w 11"'77'n 10-3)

,N11N 1N1I'WN N1NNY 13N AXKXINIT,ANTMX] XXNIT IWX NONT WX 1NN 01NN 23 NNy
190N NK 7'TAN71,7KW NMPNNN 27PN DK PINT INT X W 7KW 0P TV XN
11AN1 1ITN/NIITN NIXK7PN NTVUTL,NKT OV .A"WYUNAT A'NTPRXA 01NN 072107 1397w 0Mpinn
O'MINNN M2 1IXK7 710 NOY7P7 NN NN 7V Y7007 X7W NINPY N07NN n72p 171
NO'7P7 NNX NIIN 7W TIOMY7 *TN O0I1W O'AINNA 1Q1TN [JW) 02AKWNAN N72201 nNIMNKAW

(71n3 VPINXI XN TIT ANIVNWA NIIN WI7W7 np17nt, 710

P7N2W N1Jn NN O09M0XND O'0IN10P1T7 NA7N NN 7V 1X7700 ATV MAN  NKT NNYY
Food- Nt Mjpn1) nwunn 7w N1'NNN ANTXA ,NITN/J1ITNA TNITNA (133 12TA ATV TNINNN
NTINY TTIV7 131 ]13'97 .0INN2 NIMpNN 117137 7V2 0TX NJ7 wipan oy nn'7na ni'X (Tech

.0710{1TN 27WA 123 NMPNN

WnN JWnN7 1TNNa NIMIW-N7N N1A7n 4 7W 902 VI0PIT7 N1A7N NIIN 7V NXT7NN QTN
.(M1miw-n7n ma7n 20 3"n0) 7ATN NYIIN M7WT NIW

72PN J1INNT7 XN NINTPIN 01NN O0MP1NN 1AKN DK 77TINT7 N"2'0P9X 11T '3 1120 NTVIIN MAN
V1017 0'7"J1UNN O70XN 071212 112V 0II0PIT-00197 N1A7N NN ,0I0PIT7 NA7NN NIINT
01N 112V MIVAWN "W O 1J WaATI .NINTpPA 01NN N17'210 NITAVN1 NIN7nwn7 7107
0'71wW3JN 7712 1P ,7"1IN7 ONNYWN NX 1"2UN7 n07NNN DX 72p7 (MPIn TNITNAT) 01X
N17n 7W ANIA'WN XINT,NTNTPXA NP 7V N7 027 01X 0Mpin 721w nnL,o0v7373

.0110P1T-00197

NIMNIW-1T VIVPIT-V019 NIA7N 3 7W 7PN LIVPIT-VD197 N1A7N NYIIN 7V AX'7NN ATUIIN
(n1Iw-1T N1a7n 15 3”n0) 7ATA NYIIN N177W0 NJW WNAN W7 1ThNa
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(n"own-T"DWnN) N"NIW-Wnn nIIN7 ("W 11"7'n1) N"NJON N'710

171" 11ANT AIITA/)ITN NIXT7PN

15 OP'MIN NTAUN
20 (VTN AXN) W7D [NAND 7W 1IN NNW 7KW1 0NN
20 NIAI71PX N1JIVUNT 711 11N
(15M :nuXn 19 OINopn 0 TPIn 2-4)
*PNN TPIN
40 NJITN 1INV XN N2 NIXK7ZPN
(20M :nuxn 19 OINOPN ,07TPIN 2-4)
20 NNMP-N1I2 NIITNT (1T N1JIUN
(15M :nuxn 19 0IN'0pn ,0'TPIN 2-4)
6.75 0IVPIT-0OIT7 NITVXN NATN
TWIN N
3.6 003110177 NITTOXN NIA7N
125.35 3"no

NITOINN TXN 25% Na1a O'7Wn 1NN 7713 X7 *
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