
OBITUARY

Daniel Zohary (1926–2016)

Aaron Rottenberg

Received: 28 February 2017 / Accepted: 31 May 2017 / Published online: 17 June 2017

� Springer Science+Business Media Dordrecht 2017

Daniel Zohary

A. Rottenberg (&)

Department of Biotechnology, Ort Braude College,

P.O. Box 78, 21982 Karmiel, Israel

e-mail: ar306@hotmail.com

123

Genet Resour Crop Evol (2017) 64:1101–1106

DOI 10.1007/s10722-017-0530-4

http://crossmark.crossref.org/dialog/?doi=10.1007/s10722-017-0530-4&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10722-017-0530-4&amp;domain=pdf


Professor Daniel Zohary was an Israeli plant geneti-

cist. He is best known to the scientific community for

the seminal book Domestication of Plants in the Old

World (Zohary et al. 2012). Knowing him for almost

half of my life was a great and fascinating experience.

Since our first meeting some two and a half decades

ago, I was captured by his outstanding wide knowl-

edge and the will to share it, his love to his homeland

and its plants and his devotion to his colleagues and

students, all wrapped with good nature and friendly

approach.

Early life

Daniel (Dani) Zohary was born to Michael and Leah

Zohary in Jerusalem on the 24th of April 1926. His

father Michael, a famous professor of botany, was an

expert on the local flora, a prolific writer and a

pioneer in the field of geobotany of the Near East

(Zohary 1966, 1973). Young Daniel accompanied his

father on numerous botanical expeditions, helping

him with collecting and drying plants, notably in the

Huleh Valley at northern Israel. It was then, that

Daniel has acquired his great love and understanding

of the wild flora, fauna and geology of Israel and the

Near East. As a youngster he participated with other

young friends in many hiking expeditions, some of

them to less known areas of that time such as the

Hermon and the Negev. In these early journeys he

extended his knowledge of the local geology and

phytogeography while establishing strong friend-

ships and common biological views with researchers

like Tuviah Kushnir, Daniel Raz and Eviatar (Eibi)

Nevo (Zohary 2009). At the age of 17 Zohary joined

the Palmach, a fighting force, and after three years he

went with dozens of his Palmach associates to study

at the Hebrew University in Jerusalem. Alas, his

studies were interrupted by the 1948 war and he was

stationed in the Jerusalem Corridor. During the heavy

fighting his platoon was almost entirely wiped out

and many bright students lost their lives, among

them, his close friend Tuviah Kushnir (1952). Zohary

wrote a short and painful testimony on that period

(Levin 1998, p. 58) and in fact carried all his life the

memory of his fallen friends and the heavy feelings of

the missed opportunities of these gifted would-be

scientists. When the war was over, he managed to

finish his studies in botany and geology (Zohary

1953, 1954), and married his girlfriend Devora.

In 1952 Zohary went to the University of Califor-

nia in Berkeley where he specialized in cytogenetics.

He wrote a Ph.D. dissertation ‘‘Cytogenetic studies in

the polyploid complex of Dactylis glomerata’’ under

the supervision of G. Ledyard Stebbins. There, from

his studies in polyploidy and meiosis he made his first

steps as an evolutionary biologist (Brown and Zohary

1955; Stebbins and Zohary 1959). At Berkeley, he

received the John Belling prize in genetics. Apart

from evolutionary insight and deep understanding of

reproduction systems, he learned and perfected the

skill of preparing microscope slides. Many years

later, we were spending hours at the laboratory

gazing at various Cynara cells trying to detect their

chromosomes. Daniel described them as ‘‘notori-

ously smaller than fly droppings’’, but then, through

his artful skill we finally managed to count 34 tiny

chromosomes.

Daniel Zohary examining a dry Cynara. Israel, 2003
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Professor at the Hebrew University

In 1956, the Zohary family returned to Jerusalem, now

with their daughter Tamar who was followed later by

Ruth and Ehud. Daniel has started his long academic

career at the Hebrew University in the department of

botany and as one of the founders of the department of

genetics. At that time, he was one of the very first

geneticists in Israel, and was quickly recognized as a

bright researcher and an inspiring teacher. His mastery

in cytogenetics, along with his good character and his

endless dedication to his students attracted to his lab a

line of students with whom he published several

studies in different aspects of cytogenetics in various

plant genera (e.g. Zohary and Nur 1959; Zohary and

Feldman 1962; Vardi and Zohary 1967; Ladizinsky

and Zohary 1968; Puteyevsky and Zohary 1970; Ben

Ze’ev and Zohary 1973; Zohary and Plitmann 1979;

Avishai and Zohary 1980; Rottenberg et al. 1999).

Many of his students became later his colleagues, and

indeed some of Israel’s finest plant breeders and

geneticists have graduated under his supervision (see

Simchen 2014). During his career as a scientist and a

teacher Zohary has developed interest in many fields

including reproduction and sexual mechanisms, ecol-

ogy and conservation, breeding, polyploidy, and

genetic systems; but his focus for many decades to

come remained the genetic affinities between related

plant species and the domestication of plants and

animals.

Zohary has first concentrated on the genetic affini-

ties among grass species in the genera Dactylis

(Zohary and Ashkenazi 1958), Triticum and Aegilops

(Ankori and Zohary 1962; Zohary and Feldman 1962;

Pazy and Zohary 1965; Zohary et al. 1969), Hordeum

(Tovia and Zohary 1962) and Avena (Ladizinsky and

Zohary 1968). In this chain of studies, he understood

the significant findings related to the cultivation of

wheats, barley, oats and rye. Now, he was actually

ready to write some of his pivotal articles regarding

these important crops (Zohary 1965, 1969, 1971).

Later, beginning in the 1970s, Zohary collaborated

with his longtime friend Eviatar Nevo. They have

found the genetic variation in natural populations of

wild barley and wild wheats as well as other relevant

implications such as correlations to ecological factors

and resistance to pathogens (Brown et al. 1978; Nevo

et al. 1982, 1986).

At the same time, in order to better understand the

history of plant domestication, Zohary started to

collaborate with archaeologists and published impor-

tant studies on the origin of domesticated pulses: pea,

lentil, bitter vetch, chickpea and faba bean (Zohary and

Hopf 1973; Garfinkel et al. 1988). Apart from cereals

and pulses, Zohary also dealt in the following years

with the mode of domestication of virtually all fruit

trees of the area: olive, grape, fig, date palm,

pomegranate, sycamore, almond and carob (Zohary

and Spiegel-Roy 1975; Zohary 1994, 1995, 2002;

Browicz and Zohary 1996; Lavee and Zohary 2011), as

well as plums, apples and pears (Zohary 1992, 1997a)

and the genusPistacia (Zohary 1996a). He was pleased

when he was invited to write the latter, and regarded it

as a tribute to his father who had written a monography

on Pistacia decades before (Zohary 1952). Vegeta-

bles were also part of his main concern, among them

were garlic, lettuce and artichoke (Zohary 1991a;

Rottenberg and Zohary 1996, 2005).

Apart from dealing with the crops themselves,

Zohary concluded that an assemblage of wild species,

namely the eight founder crops of the Near East

(cereals, pulses and flax) were brought together into

cultivation at the very beginning of agriculture (Zohary

1989, 1996b). He emphasized the importance of some

biological traits of these species (e.g. self-pollination

and annualism, Zohary 1996b, 1997b) and the possible

mode of domestication of plants and animals (Zohary

1996b, 1999, 2004; Zohary et al. 1998).

Additional research

Daniel Zohary was a gifted field botanist with a vast

knowledge of the flora of Israel, the Near East and the

Mediterranean basin. Actually, he was one of a

handful of local botanists who could identify in nature

nearly all wild plants of Israel, that is, more than 2500

species. Moreover, he knew the life traits, ecological

features, wild or cultivated relatives or any other

relevant aspects of most of these species. He had a

sharp eye both for plants and animals and his funny

skill was ‘‘AutoBotanica’’ (short for automobile

botanizing), that is spotting interesting or rare plants

while driving, and immediately pulling over for

inspecting or collecting them. This field competence

along with deep knowledge in cytogenetics,
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morphology and plant systematics led him and Joseph

Katzenelson to describe a new clover species: Tri-

folium israeliticum (Zohary and Katznelson 1958).

Also, together with Fania Kollmann he described the

new species Allium truncatum (Kollmann and Zohary

1986), which he suspected that might stand as the

elusive wild progenitor of domesticated garlic. In one

of our journeys to the Negev he suddenly stopped the

car, loped to the field and came back straightaway with

this A. truncatum and cracked the bulbs, just to excite

ourselves with the familiar garlic smell of this species.

One of the main concerns of Zohary was nature

conservation. As a boy, he accompanied his father to

the wildlife-rich Huleh Valley and was impressed by

its biological diversity, just to see its destruction later

in the 1950s, and then to realize the importance of

nature protection. Thus, he was always aware in his

excursions to the maintenance of wildlife and their

habitat. He was gifted with a memory of an elephant

and excellent spatial orientation, so whenever dis-

cussing rare species or endangered habitats he remem-

bered most locations of wild plants that he ever saw,

including those that were long extinct. One day in the

mid-1990s we were looking for an extremely rare

sorrel in its last habitat near the coast. Daniel had a

clear recollection of three other extinct localities

where he observed this endemic sorrel many decades

before. Later, upon rechecking the literature, we found

that one of these extinct locations, near Binyamina, is

in fact the very same spot where this rare sorrel was

first collected in 1906 (Rottenberg 2001). Zohary

developed a solid approach to environmental and

biological conservation and particularly to the con-

servation of the wild progenitors of cultivated plants

(Zohary 1983, 1991b, 1997a). He collaborated with

other experts to create a basis for the recognition and

protection of these wild progenitors and their envi-

ronment (Heywood and Zohary 1995; Gabrielian and

Zohary 2004).

Another line of research, an applied one, involved

plant breeding. Horovitz and Zohary (1966) deci-

phered the genetics that control Anemone coronaria

various flower colours while she developed robust,

colourful commercial cultivars. Later on, Zohary

started a long collaboration with agronomist and

friend Jehuda Basnizki on globe artichoke breeding. In

painstaking crossing programmes and careful selec-

tions they developed a unique seed-planted cultivar

(Basnizki and Zohary 1987, 1994). This cultivar

transformed artichoke from a manually vegetatively

propagated crop into a seed-planted vegetable,

adjusted to modern mechanized cultivation. This was

a revolutionizing innovation and the seeds of this

novel cultivar became highly successful.

The book

In the core of his academic career, Daniel Zohary

accumulated vast knowledge regarding crops and their

wild relatives: their geographical distribution, genetic

and reproduction systems, and the modifications under

domestication. To these, he added a keen interest in

the rich Near Eastern archaeological record. Here, he

found a great partner in Maria Hopf, an archaeob-

otanist from Mainz, with whom he already published

an important paper (Zohary and Hopf 1973) and

discussed the interesting findings from Jericho and

Arad excavations during her long visit in Israel.

Eventually, their partnership culminated in the co-

authored book Domestication of Plants in the Old

World (Zohary and Hopf 1988). In this seminal

volume they reviewed the ecology, biology, wild

ancestry and the archaeological evidence of the

agricultural plants of the Old World. Among the

plants surveyed are cereals, pulses, vegetables, fruit

trees, nuts, and other crops producing oil, fibre, dye

and condiments. A concluding chapter reviews the

main archaeological sites with their most important

archaeobotanical findings.

Domestication of Plants in the Old World became

immediately the basic textbook and the main reference

to students and scholars in the discipline of the origin

and spread of agriculture as well as other fields

associated to crops and archaeology. Jared Diamond,

while visiting Zohary in Israel acquired both from

Zohary himself and the book a deep perception

regarding the origin of agriculture. Diamond incorpo-

rated it into core chapters in his Pulitzer winner Guns,

Germs and Steel, and wrote later that one can take

Zohary and Hopf’s book as a gold standard (Diamond

2002).

Second and third revised editions followed, but

unfortunately, in 2008, during the work on the fourth

edition Maria Hopf passed away. Ehud Weiss was

invited to contribute to this edition (Zohary et al. 2012;

and see Weiss 2015) and later, a festive seminar in

honor of Daniel Zohary was held in Jerusalem to
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celebrate the publication of the fourth edition in March

2012. At that time, Zohary was weak, but with his

usual good spirit he enjoyed very much his family,

friends and colleagues, as well as the lectures and the

warm blessings.

Daniel Zohary was awarded Distinguished Eco-

nomic Botanist for 2003. Also, he was a Fellow of the

Linnean Society. Several journal volumes were ded-

icated to him (Pickersgill 2004; Parker and Kolska

Horwitz 2012; Lev-Yadun and Langgut 2015), and a

warm biography with an extended publication list was

published by his colleague Giora Simchen (2014). A

comprehensive, chronological publication list is found

in www.danielzohary.com. In 1976 Daniel’s wife,

Devora died, and a few years later he married Lilly.

They lived together for almost four decades. In his last

years Daniel was not active in research, but he was

always happy to see his colleagues and friends, espe-

cially if plants were involved. Daniel Zohary passed

away peacefully at home, surrounded by his family on

the 16th of December 2016. He will be remembered as

an outstanding scientist, curious and enthusiastic, and

always happy to share his knowledge. His kind,

friendly personality gained him many close students

and colleagues, some of them will never forget the

warm welcoming hospitality of the Zoharys at their

Jerusalem home. Indeed, it was a cherished pleasure to

chat with Daniel at the kitchen table and to write

papers at his small round table, as it was always

exciting to run with him on the hills after interesting

plants, to work at the lab, and to learn from him,

always with his smile and generosity.
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