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NTYIN D7WIN NIN 7W DYIWA DDUING 7NN 78w
NNI27 N'ON' {71330 D730 7wl 9100 D'01R
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7W TINNNT7 NN ITND YU'T N71 UYND 'RO0MDP NIN

W' NPY7 N'ON' 21NN INANNT 7W1 78!

NIDWN 7W [J0IN NN 1DWA 1133 092 (1 2 uim
MUY 'JI3 (13D 12 7Y N0 .30 M3 100 DTN
NIpY Oy NITTNANAT YWD DN DWn ' 72 7iNd
110 .(Porth and El-kassaby, 2014) niroirani nrora
N'U11 NIJIWA DYYDINA NN NIYNANT DYIIRING O'YY
TINT7D 033 (YUNd 13DWN W Yy 72w 12 ,iiiaa
IT TTYUDIN .N'0UIAT NI NN KT 03 77'Ta0 DIn-a
Janes and) D'J1INI D3 1NDONII,O'NANT 071V D12IN
Hamilton, 2017; McKown and Guy, 2018; Zanewich
N'WIUN NIDN1 190N N77 01 D R¥NJ (et al., 2018
ANN7 O'MID O'NYNY TNYN7 0'712' 010N 09N 1IN
.(Critchfield, 1975; Dungey, 2001) NN{JIan NIN7IM
TN7 1T O'7T1 'NOMD INE D'7WN QINW DNPRd
IND'DjI NIN 2N7 .N'WIAU 1IN72i1 0i'3'3 DNYPINA LT
Panetsos,) {3'aNND D'7WIN' NINI ,ONT YYD TjONN
TNIWT WYL YT NI7IVD NIapya (1975, 1986
W '3 NN 90N VIND 71T ' 1N 0N
NYDIN NN PNT7 DTN NEATHT NPO0NN ,0I'NAi
NJ137 NNYHT |OIN 7V TINYDWT NNENI-'I0 AN72000
D'TNIYI 0Y'AN IW ' O'NI7IA IT 2V 07K 1N
N0 7Y [T O'WNI7IN0 .7RW1 'RDMDP NIN 7W 0NaId
D'M71;37IN DYINOI YIN 71T 2¥  NIMI7IDNIN NIDN
Korol et al., 1995; Korol et al., 2001; Madmony et)
1177 NIU'W 100N INNID NINTIP Nimiaya .(al, 2003
Panetsos et al,) D'MTIT'NI WIN'W |13 ,O'NI70N00
Gallis and) Dwuow 1712 ,(1997; Korol et al., 2001
Madmony et al.,) RAPD-DNA 1Jno1 ,(Panetsos, 1997
7w (High Resolution Melting) HRM nu'w |31 ,(2003
.(Ganopoulos et al,, 2013) trnL '"JU751NI727 RO
DU ,0YIW DJ'A 7W D131 N1IYDI NINTPNAT DINN7
,O17WNT NINT'INDNMDP IR 7W D' ONI7R INIVID
10) 32 Gbp-21 7NWINW DINVI1 0771 7731 1IN 72D
D'NITINND 12 13D 7Y DIDNNWIL('WIINGT 013400 77 10
D' 1WA 013N 7V no1 .(Grotkopp et al.,, 2004)
JMTIDIUMA 00701173 7W D'MI1 01 O'NANI
NN TIWAINA 0IDIND OYIIN ,ONAND NIN7 TI1
(Neale and Sederoff, 1989) D'wUD7D1NI72i D11 7W
jIANDTT VYT 'R DN NIAT7 137 DWONA 1T 1yDIn|

M- N7ona

v

D'7PINI 1I'W 7W3 NIN'IND DNY! 7W DMIZIPN NIDYN
1312'N 071 TN NIMDTY NITNN 'D 7Y DN DYEi
D'Y{PJWNIT NN 1T 39V 1210 Wl QY TTINNA7 'IDY
Barredo et al., 2018; Choat) D'nwiil Ny NNNIN
JDNT niapya (et al, 2018; Cramer et al, 2018
Allen et al, 2010;) nNy'a O'NYV NNINND 7117V 711DY
DJNNNT DIWYI W 77001 .(Anderegg et al., 2015
MW D"NIYNWN DMINI 'WIN'R 100N 7KW [NNN
Klein) vINI D'WIUIT NNV D'YY 7W NN ANINN7
AUN'NI INT NN D'WITA 1780 0217000 (et al,, 2019
WII'7 a1 AANDT '7Y1 0'YNY 7W 0'DYIIENE 0O
0N NNY' 7W TWYAT WTNR YT IN7 Iwnw'w

INNN7 O'N'NY DNITND TINd

IND'DjI NINI (Pinus halepensis Mill.) D'7win' IN
[AN NNV 0MP'un unnm Ny on (P brutia Ten.)
D'2'NWAI ,N'UI1 03N DIING ' W LI 0
NN DN 1I'0W 031N 1171 131 .Pinaster 110i-NN7
Gernandt et al.,) D'7WN' NIN 7W ['N-NND 'ROMD{Ii
D'J'N7 OI'D 0'AWNJ O 0733 (1T DINN7 N ,(2005
NNy 0'Yunn 25% 7un 0N 090 W .0T0)
D'JUNNI O'YYIN 50%-21 f1MON 1981 0MIUNNi
Thanos and Daskalakou,) [I2'ni1 O N1 NNya
[AN 1'20 NI YIDIA 'AT NI DY7Win DIN .(2000
J1MDN IDNT 1'DINE NYA7N 00N 10N 0
FNOW TYI AIDIR DT I 70N, NDIY ,TI00 T
AUTN NNTR-]1D¥ YIDI 'NDMD{I NIN .[I2'Nil NITA [T
['D'D{3 13272 ,1MI03 L1110 a1 O
NN 1M1 .(Mauri et al. 2016) |11 D'NY1DN DNITNAI
IND'MD{I NINW TIVA,N3TAT 11N 1WA VIDI 07w
7NN .0 2 N'DAIND 71900 'R L,TNTTAT U71W
NUDI72IN |'2 0" 50 NI IT 13'TAI 03 NI NI
NIN NUDI7IN |27 2'T70 N0 'NNd 0Y7WN IN

.(Gallis and Panetsos, 1997) DIDNN 'N1 'ND'D{J

'R NI 7NW AP 'R KT D7WN IR
fINDT 7W 70-71 NIIW TY YINDT Y17 WN'WW NPyl
IT 191N1 .(Miroy, 1967, Osem et al,, 2008) NnTIPM
7W D'WIVIN NNV NP0 DaN 0Ny DNINN aniT
I7NIWI-VINTT DIFIINDN NNYIDY7 0Nw ,07wWn' NIN
D'VIU] DFTNIYI NIW{I VADW (Matsucoccus josephi)
Korol et al, 1995, Mendel, 1998;) D"NaIal DN'WN
D'7WIN' NIN 7W NIwWa 7wl .(Madmony et al.,, 2003
IND'MIDJI NIN 7W 71713370 DITAYTE L TAN TN 7101907
NIN NYU'II T AFTYAT7 7°P7 0700 9w T8 3'TR7
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DWAT 79N IN7 O'NPINANT ONNN WANI 07w
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fINIWN (NN 550) 1T (0N 610) NI ,(P"N 661 Miw
DO'NI72N0 NINDW (D' 402) 1Man n'al (R'n 460)
QWAT .N WHT DIWTNNG 7W D'37W Awi7wl ap7a
MO INATIW ('ROMDI NIN) DN 'YV 7Y D'71N0UNND
TNIWAT T3V 77001 101w D' . ;X5 107
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.(2024) 'nNI Houminer

7W DO'NI7ONAW N1 AT )PNN 0'013 A7TRYW N
NIJIW NIJIDN 2A7W7 DMWY D'7WA' IR 'RONIDP IR
dIwN 1PN DA77 D713 O'RI72ND0 1207 .0iMIN
Y101 T 7Y [ N0 DIWTNNGT T 7Y [0 V5 WiTn7
NNy 1ysinil NINDW DR [INA7 N 3PNNi0 1un
NNINN DR TYA71 78W'3 0D'WTNNNN DNY3a 0NN
NIIDNT DX [MORT |21, T'NYI Y 7W 1I0IN7 O'RI7ONi

.O'NRI70N7 7W DIA71TOA1 DIMI7197IN0

NIXNRNINI NIV'W

NNy 0'NI70N DINYDW "Npo

NINDW NI'Nd .X 1 PNNDa 7w AT 17w hNun
'NDDPJ NIN 7W DMAI3 DTNV DAYTRNE O'RI7IN0
TIN7211I1 NINDW NI'N.3,7"1INN INTI'W 0'YAT1 DIPNW
D'7WIN' NINT7 'ROMDP NIN ' 7RW DINY'A NIV
0'7'NWil 17P3 O'RI7OND VW 7Y 1Y'DWN K'Y TYDI
JNIW NNV YET-NIN DYNNND D'WTNNNIN

NY'Ijp DW71 NINTIAN NYDIN NP NN TNVN7 1
DTPNN T L [F] WX T O OKXT) O'WNI720R0 0T
INNID (1NN TR DY NYRY 7W “MTIN [IN720" IN
NN 7WI 'NOMDF NIN 7W 0132 NI¥NY MTwa DNA 0o
.(Next Generation Sequencing) NGS nu'wl D'7wiN!
D'NAY '7'0 U7 DNA N0 NIN'D NIWONA T 110w
7172 D133 *7V1 DI AV Pa VT D XY N77
Grotkopp et al., 2004; White et) DJIN DD TNI'N1
11y 1IJN01DW DNANAD NV IT u'wa .(al, 2007
INNIO ,(Houminer et al,, 2021; Houminer et al., 2024)
fydw?7 1910 0YN0 17 .18 191N D2INNI ,DNA N0 94
U0701N1727 @910 TNXR |DOI (12 7INn) DTN
TIAN) P'ANDT AN 7W AN 033 1T IWOND 1D

.(Houminer et al., 2024) NI72ni1 NANT 7W DAl (MOTi

[INI D'NI7OND NINDW 7Y NJIWNY 13INN 7337 Y1)
TWI7W INAN 7W [IWNRIT 27W3 NP0 07w 0''R70
DNN TWI7WA VUIW 'RONDP DIN 7W 0NAI3 DRI
.(n"N 650 'MW 0WIYNINA,1NINN) 70121 N7 — DIIW
D'NI7DON 073 ITW — (R0 290) N7 (RN 512) vipa
.(Korol et al., 1995; Korol et al., 2001) 0'nTIj7 0"PNNa
I7'N1,1975-1 1YU3 70120 N1 VIP1 DNNND O'NVi
NIP7Na .1990-1 107 12 0WNYTE NI WY N7 NN
W 117'W N77 NONDP IR NV PR YOI 7RO
NNNJ .17'3PN0 AT YNAT 13712 N7 [271,0'7WN NIN
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ancient systems played a crucial role in mitigating
desertification and  preserving  biodiversity.
However, these valuable archaeological resources
are facing accelerated degradation due to both
natural processes and human activities, including
infrastructure development, overgrazing, and
vandalism. This degradation exacerbates soil
erosion and threatens the ecological balance.
Acknowledging the impracticality of declaring
all terrace sites to be protected antiquities due
to their extensive distribution, this study focuses
on developing a comprehensive protocol for their
conservation and restoration. The study's core
objectives are: 1) mapping ancient agricultural
activity centers; 2) developing terrace conservation
tools; and 3) developing terrace restoration tools.
Mapping efforts identified approximately 120,700
dunams of agricultural systems, of which 58% are
in unprotected areas. These unprotected areas
were prioritized and ranked (high, medium, low
priority) for restoration based on diverse cultural
and ecological criteria. Existing conservation
and restoration practices of organizations such
as KKL-JNF, the Israel Antiquities Authority and
the Nature and Parks Authority were analyzed to
enable the formulation of practical quidelines and
recommendations applicable to both public and
private projects, ultimately aiming to raise public
awareness and minimize further damage to these
crucial historical and ecological assets.

m Investigating changes in food webs
and their importance for open-space
management in an era of climate change

Yigal Granot ! *, Sol Brande % Moshe Shachak?

Climate change affects the stability and functioning
of ecosystems worldwide, driving substantial shifts

1 The Interdisciplinary Center, Midreshet Sde Boker
The Institutes for Desert Research, Ben-Gurion
University of the Negev

* yigalg.boker@gmail.com

in the composition and dynamics of food webs.
Extreme events, such as droughts and heat waves,
may cause the extinction of keystone species, alter
biotic interactions, and promote the establishment
of invasive species, processes that directly
influence ecosystem functioning.

This article combines empirical research with
theoretical considerations and highlights practical
implications. The empirical component focuses
on the impacts of climate change on food webs
in desert open spaces. This was examined
through extended monitoring of keystone
species populations, climate trend analysis,
and assessments of food web changes. Studies
conducted between 1973 and 2020 demonstrated
that the extinction of the desert keystone species,
the desert isopod Hemilepustus reaumuri, led to
a significant decline in the population density of
its main predator, the scorpion Scorpio maurus
palmatus and facilitated the invasion of the Israeli
scorpion Buthus occitanus israelis.

These findings support theoretical models
suggesting that climate change reshapes food
webs through three main mechanisms: (1) direct
species extinctions, (2) secondary extinctions of
populations dependent on the lost species, and
(3) rewiring of food-web interactions following the
establishment of new species.

The implications of this study for open-space
management pointtothe needforearlyidentification
of ecological drought sensitive key species in
the food web, monitoring of different population
across trophic levels, and the use of food-web-
based approaches in ecological management.
Understanding food web dynamics in desert open
spaces which are simpler than those of more
mesic ecosystem can guide the development of
management strategies to confront climate change
modulation of food webs and prevent functional
collapse of open spaces and other ecosystems.
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m The study of Pinus brutia x Pinus
halepensis hybrids in Israel's planted
forests and their implications for forest
regeneration

Naomi Houminer ' *, Yagil Oseml,Joseph Riov 2,
Rakefet David-Schwartz?

Pinus halepensis (Aleppo pine) is a native Israeli
species and was the main species used for
afforestation in the country from the end of the
British Mandate until the 1970s. Since then, it has
gradually been replaced with Pinus brutia (the
Turkish pine) due to the latter's resistance to the
Israeli pine bast scale insect (Matsucoccus josephi).
When the two species grow side by side, natural
hybrids are formed between them; however, the
scope of this phenomenon and its impact on forests
in Israel have not yet been thoroughly studied.

The proportion of hybrids in planted stands of
Turkish pine (the first forest generation) ranges
from 25% to 9%, and the trees display more
vigorous growth compared to neighboring Turkish
pines, especially in semi-arid regions.

The proportion of hybrids was also studied in
naturally regenerating Turkish pine stands. About
5% of the seeds from mother trees were found to
be hybrids. In seedlings at the end of their first
winter after germination, the proportion of hybrids
was about 8%, and among those that survived
their first summer it increased to about 22%. This
increase suggests a survival advantage compared

to Turkish pine seedlings.

To test this hypothesis, controlled experiments
were conducted comparing morphological and
anatomical traits, and water-balance indicators in
seedlings of Turkish pine, Aleppo pine, and their
hybrids. The results showed that hybrids express
combined characteristics of both parents, which
may grant them certain advantages in growth rate
and survival.

This study demonstrated that hybridizationin Israel's
coniferous forests is a significant phenomenon, with
the potential to increase diversity and possibly even
improve forest resilience. Furthermore, reciprocal
hybridization across successive generations may
enable bidirectional gene flow, thereby enriching
genetic variability and contributing to the forest's
resilience to the impacts of climate change.

m Ancient agriculture in the Negev:
Identification, mapping, and development of
tools for conservation and restoration

Shai Scharfbergl*, Rona Winter-Livneh?,
Ya'ara Rosner 2, Guy Shelef 8 Yoav Avni 4,
Uri Ramon'

Ancient agricultural systems, evidenced by
thousands of remnants such as terraces and
other types of water management structures, are
prevalent across the Negev desert, dating primarily
to the Roman and Byzantine periods. These

1 Institute of Plant Sciences, ARO, Volcani Center, Bet
Dagan

2 The Robert H. Smith Faculty of Agriculture, Food and

Environment, the Hebrew University of Jerusalem,

Rehovot

KKL-JNF, Southern Region Forestry

naomiho@kkl.org.il

* W

1 Open Landscape Institute (OLI), Steinhardt Museum
of Natural History, Tel Aviv University

2 School of Architecture, Shamoon College of
Engineering

3 Shelef, Matalon - Landscape Architects Ltd.

4 Geological Survey of Israel

scharfberg@tauex.tau.ac.il

*
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