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Summary

The Holy Land has a long history of winemaking,
widely mentioned in ancient scripts. The Muslim occu-
pation of this region, starting in the 7th century initi-
ated a wine consumption prohibition, resulting in the
abandonment of most wine varieties. The renewing of
Israeli wine industry in the 19™ century was based on
international cultivars. Between the years 2011-2014 we
conducted a country-wide survey towards the collec-
tion and assessment of an Israeli grapevine germplasm
collection, including for the first time Vitis vinifera L.
subsp. sylvestris (Gmelin) Hegi accessions. The collect-
ed population consists of 148 accessions which revealed
61 different genetic profiles when analysed at 9 SSR
loci. Ten genotypes consistently matched the profiles of
some Israeli and Palestinian accessions reported in pre-
vious studies. The phylogenetic analysis showed how
the V. vinifera subsp. sylvestris accessions, all collected
in the north of Israel around water sources, are well
distinguished from the V. vinifera subsp. sativa group.
Based on ampelographic evaluation we concluded that
most V. vinifera L. subsp. sativa accessions have charac-
teristics of the proles Orientalis.

We believe that by our efforts of collecting and as-
sessing these populations, an array of new-old grape-
vine varieties suited for quality wine production would
be offered, reconnecting the Israeli wine industry to its
historical origins.

Key words: Indigenous varieties; Vitis vinifera L. sub-
sp. sylvestris; microsatellite markers.

Introduction

The Holy Land has a long history of winemaking,
widely mentioned in ancient scripts. The high quality of
the wines produced was known in the ancient world. The
Muslim occupation of this region, starting in the 7% century
initiated a long period of wine consumption prohibition,
resulting in the eventual deterioration of local grapevine
growing practice, and the abandonment of most wine va-
rieties (AMAR 2000). Thus, the renewing of Israeli wine
industry in the end of the 19" century was based solely on

international cultivars. Two ampelographic descriptions of
local traditional varieties were published in detail (WEITZ
1931; HocHBerG 1954), followed many years later by
KLEIN ef al. (2008) who genetically analyzed some of those
varieties. Between the years 2011-2014 we conducted for
the first time a country-wide thorough survey towards the
collection and assessment of an Israeli grapevine germ-
plasm collection. The survey includes the collection of Vi-
tis vinifera L. subsp. sylvestris (Gmelin) Hegi populations,
considered the putative ancestor of the cultivated form,
and representing the only endemic taxon of the Vitaceae
in Europe and the Maghreb (HEYwoop AND ZoHARY 1995).
The survey concentrated in the collection of historically
known varieties (~ 35 table grapes varieties), and addition
of new varieties by the wide survey done all over Israel.
Most importantly, we strive to identify varieties suited for
quality wine production in order to reestablish the use of
indigenous Israeli grape varieties in the wine industry.

Material and Methods

DNA of 148 accessions was extracted from young
leaf tissue collected in the field, and analyzed at 9 SSR
loci (VIZAG62, VIZAG79, VVMDS, VVMD7, VVMD?25,
VVMD?27, VVMD28, VVMD32 and VVS2 ) chosen from
the European Vitis Database (MAUL ef al. 2012), as de-
scribed previously (EMANUELLI et al. 2013). Genomic DNA
from the common cultivar Pinot noir was included in the
analysis procedure in order to normalize SSR allele sizes
and compare molecular genotypes among different studies
and databases. The genotypic data were used to evaluate in-
dices of intrapopulation genetic diversity throogh GenAIEx
6.5. Moreover, a phylogenetic analysis was conducted us-
ing "Darwin 5" software. Ampelographic descriptors were
analyzed for the unique profiles using standard descriptors
of the OIV (Munoz et al. 2011).

Results and Discussion

We scanned wide areas in Israel, from the Lebanon
border in the north, through the central mountains, sand
dunes of the central and southern coasts, down to the Egyp-
tian border in the south Negev desert. The survey was done

Correspondence to: Dr. E. Dror1, Agriculture and oenology Research Dept., Samaria and the Jordan Rift regional R&D Center, Room

4.2.22, Ariel University, Israel, 40700. E-MAIL: droris@ariel.ac.il



E. Drori et al.

108

*SUOISSAIIR s141524)As “dsqns v.afiuia

Sy e6tC ol  L81 L8] €81 €¥C 6€C 9¢C 9¢C 0OSI  vEl  ILC  I¥C  LET 61T  0ST  O¥C Hoys 3oe[q anjg 9s0Qo[H drou jourd
Isc ¢vc L8] S8 €81 €81 o6vC 6¢C <Cec pcT Cel 0l ILT 6ST  6SCT S€C  9ST  0SC Suoj mofeh uvarn - prosdjfo moweN Ble[nyy) Iewe],
LST 1S ¢0C 1el lel 16l 1SsT 6¢€C 0O¥C C€C 0OSI  vvl  LST ISC 6SCT 1ST 0ST  0O¥C winipsy s0Y prosdif[o peoig Tuem[iH
LST L¥CT €0CT €0CT 181 I81 L¥C €€C  9¥C 9¢C Ol CEl  ILT ILT 6ST  SYT YT O¥C wnipaj os0Y prosdif[o peorg IsnyIg
§s¢ 6¢C 16l 16l  LLI  LL1 LYT LYCT 9¢€CT 9¢C 8yl 8CI €9C €9¢ ILT 65T TVCT  O¥C wnipajN MO[[oA U210 prosdif[o peorg rgsimre
Lyc LyCT €0C L8] €81 LLI 6VC L¥CT 9¢T 9CC 0SI  O¥l ILC ISC 6ST 65T 0ST  9¥C Suoj mofph uvarn - prosdj[o moreN qniy Binqeq
Ly €€C  €0C  L81 181  LLI 6¥C L¥CT 9¢€T pEC 0OSI  CE€l  ILT IST 6ST 65T  9¥CT  TYC Suoj MO[[A U221 prosdif[o moLreN JLesBN Binqeq
6vc  6¢€C 16l L81 161  LLI L¥VC €¥C 9¥C 9CC TSl 8Tl  €9T €9C ILT 6ST  9¥T 0T Moys MO[[oA U310 PIo1q0 TeMEPIJA
LST LyC €0C Sel lel  LLI LvT €€ 9T ¥E€C 0OSI  Ovl ILC ISC SvC SvT  0ST  O¥C wnipajN pay 9s0q0[H Tweyg
6vc evCc €0C L81 €81 6LI IST €¥T ObCT 8€CT ¥SI  OSI  ILC LST 6ST 65T 9ST  9¥C WnIpajN. 19[01A pal e prosdijja peorg uny
6¥c 6¢C  Sel L8 16l LLI  €¥C 6€C 9T 8E€CT OFPI 0O€l  €9C 6SC 65T S¥C 9ST  9¥C umouury umouuy umowjupy ez
€5¢  Sy¢  €0C 16l LLT  LL1  L¥CT €€ 8¢ 9¢C 8¢l OFI  19C 19T 6ST SvT  9vT e Suop Joe[q onig prosdif[o peorg nojeg
LST L¥C 66l  L81 161 161 6vC 6€C 9¢C 9CC OvVI <C€l €LC ILC Sy LeT 9¥T  O¥C wnipsjN MO[[oA U210 prosdif[o peorg TuemeleN
LST LYCT €0C 10T 16l  LLI ~1ST €€ 8€CT 9CC 0OSI  O¥l LSC ISC S¥CT L€CT 9ST  9¥C umouyun) umouyun) umowyjupny 1e), ee N
Lyc e6t£c Sel  lel  LLI  LLT LVCT 6€C 9T 9¥C 81 8CI €9C ISC 6SCT S¥C VT  THC winipsy Mo[[o£ uda1n prosdijjo peorg jerung
Sv¢  Svc  €0C Iel  LLT  LL1 6¥C L¥T 9¢C 9tC  ¥SI 8%l LT 65T S¥CT  SvT  9vT e wnipaj aMyA  prosdif[o morreN Lepys
LST 6¢C L81 S81 16l €81 6vC L¥CT 8€CT 8EC 9SI  ¢€l ILC 19C 6SCT S¥T  9ST  9¥C Suo| Joepqonig  prosdifje moweN ueIng rumig
LST IsCT €0C L8L 16l 6L I1ST L¥T 8€T 8¢C 0OSI  OSI ILC LSCT 6VC L¥CT 0ST  0SC wnipap\ MO[[o£ udaID) prosdijjo peorg SV [H Bqsy
§SCc LvT 661 661 €81 €81 6¥C S¥C O0bC 9¢€T 0SI  <CE€l  ILC IST  6ST  6ST VT  TYC Suoj mofeh uvarn  prosdrffe moweN uorzyg ysnp Irepuef
Sv¢  Svc  €0C Ie6l 681 €81 o¥C L¥C vEC 9tC  ¥SI  8¥I  ILT LST S¥T  S¥T  9vT e wnipaj MO[[oA U210 prosdif[o peorg BUSQJ, BIUBJUIRY]
6vc evCc 661 L81 €81 6L1 6VC €¥CT 9¥T €T CST 8yl ILT  6SC  6ST 65T 0ST  9¥C wnipajN Joejqonig  prosdifje moweN USHA eruBjiiey]
¢s¢ evc 16l  L81 16l €81 6VC 6¢C ¥E€CT <C€C  0OSI  Ovl ISC IvC 6SCT L€C 9ST  O¥C Suo| oe[q anig prosdijjo peorg BYDIQ J0URYD
LST €sT  Sel  lel 60C S8 IST I€c ¥9C 9¢Cc 8¢l  vE€l  S9C S9C¢ LIT LIT OLT  8¢€T Hoys 3o'[q anjg prosdijjo peorg ekiepwoy efue|
Syc IvCc  €0C €6l  LLI  LL1 6¥C L¥C pU pu 8yl TEl SST SST  SST  6¥C  0ST  0¥C Moys Joe[q anig prosdif[o peorg xUOIYEB] 19USOD)
Lyc Sy €0CT €6l  LL1  LLT 6VC 6VC PU pu  0SI cel  ILC ¢evC 6V  S¥T  9¥T  TWC Hoys Joe|q angg prosdif[o peorg xOUBD] I9YSaD)
syc Svc €6l €6l  LLI  LL1 6¥C 6¥C ¥E€CT 9¢C 8yl OvI SST  SvC  SST 6¥C  O0VT  O¥C Hoys oe[q anig prosdijjo peorg x JOPIBH Io(saHy
¢s¢ evc €0C 16l  LLI €Ll 6¥C L¥C pU pu 0SSl 8¢l ILT sST pu pu 0ST OvC wnipsy 3o'[q anjg prosdijjo peorg € UeZ)IN
€C  Svc 66l 16l €1 LLI  LYCT SYCT ¥E€CT CEC  0OST  OSI  ILC €9C 65T 65T 0ST  9¥C Hoys Aoe|q anig prosdijjo peorg ST RI0S
6LOVZIA  T9DVZIA  LTANAA LANAA SANAA CSAA CEANAA 8TANAA STANAA FWM,MMM 10100 Arreg adeys Arrog QUWEU UOISSIOY

pajeorpul are prepuels AJO Aq s103d1rosap yaSuo] pue 10109 ‘adeys A1uog ‘sadKjouss onbrun Jo suorsseooe surarodeld 11oeIs] 0AIRIUasaIdalr /7 Ul ‘I00] 9)1[[9)BSOIOIW QUIU JB JZIS J[9[[8 YSS

a1qel



Characterization of an initial Israeli grapevine germplasm collection

|iml_llnnﬁ‘ln\uuhtullm

109

.

|

T mah .
ol | *Baladash
sin ERDor a0 Shaykh iz
! h ash Shamalivah

Figure: High polymorphism in bunches and leaves among V. vinifera subsp. sylvestris accessions in Israel: A: acc. no. 268, B: acc. no.
1, C: acc.no. 275, D: acc. no. 273; E: Map of nationwide grape sampling in Israel. Black dots: V. vinifera subsp. sativa. Grey dots: V.
vinifera subsp. sylvestris. White dots: sampled areas without vinifera findings.

in specific areas suspected to contain grapevine popula-
tions, using information given by local authentic informers
such as tour guides, local Jewish, Arab and Druze farm-
ers and a wide literature survey. The population consists of
148 accessions, digitally mapped (Figure) and physically
sampled for DNA extraction. The unique population was
later planted in a collection vineyard in the city of Ariel,
with 6 plants per accession.

Initial genetic analysis of the col-
lection: Of the 148 samples considered so far, 61 dif-
ferent genetic profiles were found by the analysis of 9 SSR
loci which were further compared to the SSR profiles re-
ported in the European Vitis Database (www.eu-vitis.de)
and with SSR profiles reported in literature (Table). Ten
genotypes consistently matched the profiles of some Israeli
and Palestinian accessions previously described (KLEIN et
al. 2008, BASHEER-SALIMIA ef al. 2014) Accessions 'Baluti',
'Asba el Arus', 'Shami', 'Hilwani', 'Dabuki Masarik' corre-
spond to varieties described by KLEIN ef al. (2008) with the
exact names. Accessions 'Sorek m.s.', 'Jandali G. 'Etzion',
'Marawani', 'Dabuki Arub' correspond to the varieties 'As-
wad-Baladi', 'Jandali', 'Darawishi' and '"Marawi-Taweel' de-
scribed by BASHEER-SALIMIA et al. (2014) respectively. The
genetic diversity analysis revealed levels of expected and
observed heterozygoties (H, = 0.73; H, = 0.79) compara-
ble to those observed in previous works (EMANUELLI ef al.
2013). Furthermore, the phylogenetic analysis showed how
the V. vinifera subsp. sylvestris accessions are well distin-
guished from the V. vinifera subsp. sativa group.

Ampelographic analysis: The 61 unique profiles were
subjected to ampelographic analysis. Accessions found to
have wine-wise interesting characteristics, such as high
sugar accumulation, balanced acid, good anthocyanin and
polyphenol contents (black) or good aroma profiles (white)
were hand-picked in the wild origin for microvinification
and further wine evaluation (not shown). Based on am-
pelographic evaluation (Table 1), we concluded that most
V. vinifera L. subsp. sativa (DC) Hegi accessions have
characteristics of the proles Orientalis group (LEvADOUX

1956). A second group is consisted of V. vinifera L. subsp.
sylvestris (Gmelin) Hegi accessions, showing classic char-
acteristics such as female flower, highly polymorphic leaf
structure, and small bunch with small berry (Figure) and
high polyphenols content. All of the sylvestris group ac-
cessions were collected in the north of Israel around water
sources. This is a first report of an ampelographic and mo-
lecular analysis of a sylvestris population in Israel.

Conclusions

The wilds in Israel contain wide genetically unique
populations of both V. vinifera subsp. sativa and sylvestris
forms. We believe that by our efforts of collecting and as-
sessing these populations, an array of new-old grapevine
varieties suited for quality wine production would be of-
fered to the local wineries, presenting an opportunity of
reconnecting the Israeli wine industry to its historical an-
cient origins.
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