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Preface
This publication is the result of a successful workshop organized by IPGRI’s Regional Office
for Central & West Asia and North Africa (CWANA) in Irbid, Jordan on 14-17 December
1998. The meeting took place at the Faculty of Agriculture of the JUST University and was
attended by more than 40 participants, including leading pistachio experts from 15 countries,
namely Jordan, Syria, Lebanon, Iran, Turkey, Egypt, Cyprus, Pakistan, Uzbekistan, Morocco,
Tunisia, Libya, Italy, Greece and Spain. Such a Workshop represents an important output of
IPGRI’s initiatives on the promotion of Pistacia genetic resources which took off in 1994 in the
framework of the Italian-supported project on Underutilized Mediterranean Species (UMS).
Though the meeting was called with the main objective of assessing the state-of-the-art on
cultivated and wild Pistacia, it also represented a unique opportunity to further the
cooperation among major actors currently involved on Pistacia research at national and
international level (IPGRI, GREMPA-Group de Recherches et d’Études Méditerranéen pour
le Pistachier et l’Amandier, FAO-CIHEAM Nut Network and ACSAD). Although considered
key species across the whole CWANA region, Pistacia still suffers considerable neglect by
scientists and conservationists which results in lost opportunities in the horticultural and
environmental sector (wild Pistacia are key forest species able to withstand poor soil and
severe drought conditions and thus excellent species for recuperation of marginal and
degraded land). The leitmotiv of all scientific contributions given at this workshop was the
recorded widespread genetic erosion observed in Pistacia across CWANA and European: the
abandonment of local varieties due to the specialization of pistachio orchards on a few
commercial varieties and the destruction of the tree’s natural habitats being the main causes
for such reported diversity loss. In addition to urgent calls for the better conservation of
Pistacia (there were reported cases of local varieties on the verge of extinction –such as var.
‘Einetine’ in Syria) participants voiced the need for more taxonomic studies, greater attention
on agromorphological and molecular characterization of pistachio varieties and
ecophysiological characterization of Pistacia growing areas aiming at the identification of best
growing conditions for each variety within the region. A needs assessment analysis on
Pistacia genetic resources was carried out during the general discussion aiming at identifying
priority areas and existing comparative advantages on research and conservation among
national programs across whole CWANA and European region. Concrete possibilities to
collaborate on existing activities were thus identified and a general framework to pursue a
number of identified tasks was proposed. We believe that the work plan outlined by the
participants represents an important guide for all the workers engaged in this field. We
believe that this meeting has provided an important contribution in fostering the partnership
among Pistacia experts across the Mediterranean as well as in Central Asia. To that regard,
we wish to emphasize the strategic contribution that existing partnerships and networking
platforms (such as WANANET and CATCN-PGR) will play in promoting the better
conservation and use of Pistacia species in the near future.
The Editors,
Stefano Padulosi and Adnan Hadj-Hassan
Aleppo, Syria
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I. Pistacia in West and Central Asia
Cultivated Syrian pistachio varieties
A. Hadj-Hassan
Faculty of Agriculture, University of Aleppo, Aleppo, Syria

Abstract
In Syria there are approximately 10 million pistachio trees planted over 60 000 hectares. The
number of pistachio bearing trees is 4 million, these trees produced about 30 000 tons of nuts
in 1997. According to this estimate Syria is classified as the fifth largest pistachio producing
country in the world after Iran, USA, Turkey and China. The distribution of pistachio
production is concentrated in the north and central Syria, mainly in the regions of Aleppo
(45%), Idleb (35%) and Hama (20%).
In Syria there are about 20 female pistachio varieties. This paper reports detailed
information on three main varieties namely Ashoury (Red Aleppo), Red Oleimy and White
Batoury. In addition data on production trials of the nut for eight varieties are also being
provided. The other nine varieties are little known and need further study to characterize
them in collaboration between the University of Aleppo and IPGRI.

Introduction
Syria can be considered an old pistachio producing country and at the same time an
important area for the natural distribution of wild Pistacia, s.a. P. atlantica, P. palaestina,
P. khinjuk and P. lentiscus (Khalife 1958, Chandler 1965, Maggs 1973).
Hadj-Hassan (1988) reported the presence of historical pistachio fields hosting very old
trees of P. vera (oldest specimens close to 1800 years) in the Ain El-Tainah village, Kalamoun
District, about 60 km north of Damascus (Fig. 1). These trees are still productive, and one of
them has a trunk circumference of about 11 m (Fig. 2). This old pistachio variety needs to be
safeguarded in order to prevent acts of vandalism such as those illustrated in Fig. 3, which
are causing the complete loss of this local variety.

Fig. 1. A view of the pistachio
field of Ein Al-Tainah variety.

Fig. 2. A pistachio stand approx.
500 years old (Ein Al-Tainah
variety).

Fig. 3. A destroyed old
stand of pistachio (Ein
Al-Tainah variety).
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Several trees of P. atlantica can be found in the Kalamoun mountains, in desert areas such
as Abou-Regmein near Palmyra (Homs Mohafazat1), Balaas (Hama Mohafazat) and AbdelAziz (Hasakah Mohafazat) in northeast of Syria near the Iraq border. P. palaestina is recorded
from the Kalamoun Mountains and Messyaf region (west of Hama), whereas P. khinjuk can
be found in the Abdel–Aziz Mountain and P. lentiscus along the Lattakia coastal area.
Maggs (1973) reported that the main pistachio varieties in the world have been spread
from Turkey, Iran and Syria. These varieties were obtained through seedling selection in the
field.
In Syria, Al-Husny (1972) has published some general information on the characteristics
of Syrian female varieties. Nahlawi et al. (1985) have also published results of a comparative
study involving five varieties, namely Ashoury, Batoury, Oleimy, Bundouky and Ain ElThainah, being conducted under relatively dry environmental conditions, in Houran, South
Syria.
Hadj-Hassan (1988) studied the most important Syrian female pistachio varieties in
Aleppo during the period 1978-1979 through joint research between the University of Aleppo
and ACSAD. This study was carried out using 11 female varieties widely cultivated in the
Aleppo area (i.e. Ashoury, Red Oleimy, White Batoury, Ajamy, Red Jalab, Bundouky,
Marawhy, Lazwardy, White Oleimy, Nab El-Jamal and White Jalab). The study focused on
the growth of the fruit shoot, flowering clusters, flowering dates and factors affecting the
fruit production (fruit drop, percentage of blank nuts, percentage of fully developed ripe
nuts and nut weight development) along with other morphological characters of the nuts.
Vargas and Romero (1996) reported preliminary results regarding vigour and the juvenile
stage of some Syrian female pistachio varieties under environmental conditions in Spain.

Area and production
According to statistical information provided by FAO (1997) and the Syrian Ministry of
Agriculture and Agrarian Reform (Anonymous 1997) pistachio production reached more
than 30 000 tons in 1997 (Table 1).
Table 1. Area, production and numbers of Pistachio trees in Syria (approx. data for 1997)
Area
60 000 ha
Total trees

10 mill.

Bearing trees

4 mill.

Production

30 000 ton

Average production per tree

7.5 kg

Syrian pistachio nut production has increased especially over the last few years (Fig. 4).
Traditionally, Aleppo (located in the northern part of Syria) represents the main pistachio
growing area in the country. Recently, a rapid expansion of pistachio fields around Idleb and
Hama localities is taking place. Other regions in the country also produce some discrete
amounts of pistachio nuts (Table 2).

Classification of Syrian female varieties
About 20 female pistachio varieties are cultivated in Syria, these varieties could be divided
into three groups on the basis of their fruit quality (viz. high, intermediate and low quality
varieties) (Table 3). The distribution of the female varieties in Syrian pistachio fields is
illustrated in Fig. 5.
1Mohafazat

is the name of administrative districts in Syria.
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Table 2.Distribution of pistachio production in Syrian’s mohafazat (1997)
Mohafazat

Dara'a

Tartous

Damasc

Gab

Swedda

Homs

Idleb

Hama

Aleppo

us
Production t

4

6

28

29

38

51

5901

10273

13061

Ratio %

0.013

0.020

0.095

0.098

0.129

0.173

20.077

34.952

44.438

Variety

Fruit quality

Table 4. Distribution of varieties in
pistachio farms
Varieties
Ratio (%)

1.

Ashoury

High

Ashoury

85

2.

Red Oleimy

High

Red Oleimy

5

3.

White Batoury

High

White Batoury

5

4.

Ajamy

High

Other Varieties

5

5.

Nab Al-Djamal

High

6.

Batoury Ezraa

High

7.

Antaby

Intermediate

8.

Red Jalab

Intermediate

9.

Bondoki

Intermediate

10.

White Oleimy

Intermediate

11.

White Jalab

Intermediate

12.

Marawhy

Low

13.

Lazwardy

Low

14.

Ein El-Tainah

Low

15.

Lesan El-Tair

Low

16.

Bayadi

Low

17.

White Ashoury

Low

18.

Zaaroury (Gehashy)

Low

Table 3. Syrian female pistachio varieties

35000
PRODUCTION M.T.

30000
25000
20000
15000
10000
5000
0
19
70
19
72
19
74
19
76
19
78
19
80
19
82
19
84
19
86
19
88
19
90
19
92
19
94
19
96

No.

Years

Fig. 4. Pistachioproduction in Syria during 1970-1997
Fig. 4. Pistachio production in Syria during 19701997

In terms of the total area of cultivation, Ashoury takes the first place with (85%), followed
by Red Oleimy (5%), White Batoury (5%) and remaining varieties (5% as a whole)—see
Table 4.
In Tables 5-7 the three main Syrian pistachio varieties (Ashoury, Red Oleimy and White
Batoury) are described in detail following the IPGRI Descriptors List for Pistacia vera (1997).
The description of the other eight varieties is limited to some major nut traits (Table 8,
Figs 6-48).
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Fig. 5. Distribution of pistachio female varieties in Syria, numbers refer to varieties in Table 2.
Figures 6 to 12 show relevant traits of variety Red Ashoury.

Fig. 6. Habit of Ashoury.

Fig. 7. Fruit shoot of Ashoury
(pre-blooming stage).

PISTACIA IN WEST AND CENTRAL ASIA

Fig. 8. The leaves of Ashoury.

Fig. 9. Fruit shoot of
Ashoury, (full- blooming
stage).

Fig. 11. Fruit cluster of Ashoury.

Fig. 10. Nuts of
Ashoury.

Fig. 12. Nuts of Ashoury.

Figures from 13 to 21 show relevant traits of variety Red Oliemy.

Fig. 13. Trees of Red Oleimy, during fruit
ripening period.

Fig. 14. Trees of Red Oleimy, during
dormancy period.
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Fig. 15. Fruit shoot of Red
Oleimy (pre-blooming
stage)

Fig. 16. Fruit shoot of Red
Oleimy, (full blooming
stage).

Fig. 17. Leaf of Red Oleimy

Fig. 19. Fruit
clusters of Red
Oleimy, before
ripening.

Fig. 18. Nuts of Red
Oleimy.

Fig. 20. Fruit
clusters of
Red Oleimy,
ripening
stage.

Fig. 21.
Nuts of Red
Oleimy.

Figures from 22 to 28 show relevant traits of variety White Batoury.

Fig. 22. Trees of White Batoury.

Fig. 23. Fruit shoot of
White Batoury, (preblooming stage).

Fig. 24. Leaf of White Batoury.
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Fig. 25 .Fruit shoot of White
Batoury, (beginning of
blooming stage).

Fig. 28. Nuts of
White Batoury.

Fig 32. Nuts of
Lazwardy.

Fig. 35. Nuts
of Nab AlDjamal.

Fig. 26. Nuts of White
Batoury.

Fig. 29. Nuts
of Ajamy.

Fig. 27. Fruit cluster of
White Batoury.

Fig. 30. Nuts of
Marawhy.

Fig 33. Nuts of
Bondoky.

Fig. 36. Nuts of
White Jalab.

Fig. 31. Nuts
of Red Jalab.

Fig. 34. Nuts of
White Oleimy.
.

Fig. 37. Nuts
of Bayadi.

Fig. 38. Nuts
of Ein ElTainah.
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Fig. 39. Nuts
of Ajamy.

Fig. 40. Nuts
of Marawhy.

Fig. 43. Nuts of
Bounduky.

Fig. 44. Nuts
of White
Oleimy.

Fig. 41. Nuts
of Red Jalab.

Fig. 45. Nuts
of Nab AlDjamal.

Fig. 47. Nuts
of Bayadi.

Table 5. Variety Ashoury
Distribution and main
traits
Species
Origin
Nomenclature
Site surveyed
Cultivation area in
Syria
Distribution
Habit
Leaf
Inflorescence (flower
cluster)
Infructescence
Bearing

Fig. 42. Nuts
of Lazwardy.

Fig. 46. Nuts of
White Jalab.

Fig. 48 .Nuts of
Ein El-Tainah.

Notes

Pistacia vera
Syria (Aleppo)
Arabic name comes from the name Ashouryoun (=Assyrians), called also Red
Aleppo due to its red colour
ACSAD (Ezraa), Halisa (Aleppo), Mourek (Hama)
Aleppo, Edleb, Hama and other minor localities contribute up to 85% of the
whole pistachio cultivated area.
Recently introduced in other Arab countries like Morocco, Algeria, Tunisia,
Libya, Jordan, Iraq, Yemen and Saudi Arabia as well as in Cyprus, USA, Spain
and Italy
Intermediate growth with relatively large tree, vertical growth of branches, long
fruit shoots in average about 13 cm with large internodes and approx.3
flowering clusters.
Compound leaf contains several elliptic leaflets (5- most commonly, followed
by 3 and 7. Nearly round apex and asymmetrical base. Relatively medium to
large in size.
Concentrated in upper part of fruit shoot, yellow greenish, flower cone. Large,
elongated, with 6 flowering branches on average, flowering date early April;
flowering period 11 days (normally).
Ripening: early September to late September
Excellent, 40 years old tree produces max. ca 200 kg fresh nuts per year,
moderate alternation
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Table 5 continued

NUT

Colour
Size
Shape
Weight
Opening
Flavour

KERNEL

Colour

Shape
Weight

HULL

Colour
Weight
Thickness
Firmness
Colour

FRUIT
CLUSTER

SHELL

Shape
Weight
Opening
Fruit no.
Ripe nuts
Loss/ nut
set

Suitable pollinators

Red with dark red spots (occasionally pink)
Medium (27 mm length, 15 mm width, 14.5 mm thickness)
Elongated, dorsal side arched, ventral side little hole, tip acute with 2 swellings
in ventral side, base relatively small
Fresh 2.66 g, dry 1.43 g (without hull 1.03 g) on average
Excellent with (99% incidence) as the best Syrian variety for this trait.
Excellent as table variety, not too sweet
Sanguine, dorsal side dark red round and sanguine in middle of ring, ventral
side dark creamy, base hole yellow greenish, connection line of dorsal side
sanguine, connection line of ventral side creamy, inner section yellow greenish,
embryo yellow greenish
Ovoid, dorsal side ovoid arched ring, base rather straight, base hole deep,
base/tip ratio app. 3:1, connection line of dorsal side a little swelled, connection
line of ventral side little cavity with a simple hole, inner section arched, embryo
arched
Fresh 34% of total nut weight (=0.90 g). Dry 38% of total nut weight (=0.53 g)
Dorsal side dark red with small yellowish spots, ventral side often light
pink,base dark red, tip dark red
Fresh 38% of total nut weight (=1.01 g). Dry 28% of total nut weight (=0.40 g)
1.08 mm in average
Good compacted, seldom opening
Light brown with dark brown points
In general asymmetrical in length, connection line of dorsal side arched,
connection line of ventral side rather straight, base with two small holes, tip
semi-acute, length 1.89 cm, width 1.20 cm
Fresh 28% of total nut weight (=0.75 g). Dry 34% of total nut weight (=0.50 g)
Characterized by 90% opening in dorsal side and 40% in ventral side
About 27 nuts on average (=70 g fresh weight) good value.
89% in ripe fruit cluster (=60% out of fruit set) good value.
32.5% drop + 7.5% blank nuts (=40% loss) low value.
Adam, Basem, Caliphah

Table 6. Variety Red Oleimy
Distribution and
main traits
Species
Origin
Nomenclature
Site surveyed
Cultivation area in
Syria
Distribution
Habit
Leaf
Inflorescence
(flower clusters)
Infructescence
Bearing

Notes

Pistacia vera
Syria (Aleppo)
Arabic name usually used in Syria
ACSAD (Ezraa), Halisa (Aleppo), Mourek (Hama)
Aleppo, Edleb, Hama and other minor localities contribute up to 5% of the whole
pistachio cultivated area.
cont:
This variety is being grown over the last few years also in other Arab countries like
Morocco, Algeria, Tunisia, Libya, Jordan, Iraq, Yemen and Saudi Arabia, as well as
in Cyprus, USA, Spain and Italy as second commercial Syrian variety.
Medium growth with relatively middle tree, semi-erect growth of branches, fruit
shoots with intermediate length on average about 9 cm and short internodes bearing
4 flowering clusters.
Compound leaf contains several ovate leaflets. (5 most commonly, followed by 3
and 7. Acute apex, with asymmetrical base. Relatively medium to large size.
Distributed nearly on all parts of fruit shoots; colour yellow greenish, flower cone
relatively middle elongated with about 4 branches on average, flowering date early
April, flowering period 9 days (normally)
Ripening: end August to middle September
Intermediate, moderate alternation
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Table 6 continued

NUT

Colour
Size
Shape
Weight
Opening
Flavour

KERNEL

Colour

Shape
Weight
Weight
Thickness
Firmness
Colour
Shape
Weight
Opening
Fruit no.

FRUIT
CLUSTER

SHELL

HULL

Colour

Ripe
nuts
Loss/nut
set

Suitable pollinators

Pink (occasionally also dark red spots)
Medium (28 mm length, 15.5 mm width, 14.5 mm thickness)
Narrowly cordate, dorsal side little arched, ventral side nearly straight, tip acute,
base relatively small
Fresh 2.87 g, dry 1.69 g (without hull 1.34 g)
Moderate with 68%.
Excellent as table variety, not too sweet but more than Ashoury
Dark sanguine, dorsal side dark red round and sanguine in middle of ring, ventral
side dark creamy, base hole yellow greenish, connection line of dorsal side
sanguine, connection line of ventral side cream, inner section yellow greenish,
embryo yellow greenish
Ovoid, dorsal side elliptic and arched ring, base rather straight, base hole large and
deep, base/tip ratio app. 3:1, connection line of dorsal side visual a little swelled,
connection line of ventral side a presenting a cavity near base, embryo app. at right
angle
Fresh 40% of total nut weight (=1.15 g). Dry 42% of total nut weight (=0.71 g)
Dorsal side pink with dark red small yellowish spots, ventral side often light pink,
base dark red, tip dark red
Fresh 38.5% of total nut weight (=1.10 g). Dry 20.7% of total nut weight (=0.35 g)
1.13 mm on average
Moderate opening often after ripening
Brown with creamy
In general rather asymmetrical in length, connection line of dorsal side little arched,
connection line of ventral side cambered in the middle, base with two small holes,
tip semi–acute, length 2.23 cm, width 1.25 cm
Fresh 21.5% of total nut weight (=0.62 g). Dry 37.3% of total nut weight (=0.63 g)
Characterized with 80% opening in dorsal side and 40% in ventral side
About 14 nuts on average (=40g fresh weight) average value
72% in ripe fruit cluster (=31% out of fruit set) average value
57% drop + 12% blank nuts (=69% loss) average to high value
Adam, Basem, Caliphah, Fady, Jaber, Hady, Ibrahim and Jamil

Table 7. Variety White Batoury
Distribution and
main Traits
Species
Origin
Nomenclature
Site surveyed
Cultivation area in
Syria
Distribution
Habit
Leaf
Inflorescence
(flower cluster)
Infructescence
Bearing

Notes

Pistacia vera
Syria (Aleppo)
The word Batoury might originate in the little pronounced tip of the nut, and could be
of Persian origin (the nut has relatively roundish shape and white colour with sweet
flavour like most of Persian pistachio varieties)
ACSAD (Ezraa), Halisa (Aleppo), Mourek (Hama)
Main regions Aleppo, Edleb, Hama and other minor localities, contribute up to 5% of
the whole pistachio cultivated area.
This variety is being introduced in other countries like Morocco, Algeria, Tunisia,
Libya, Jordan, Iraq, Yemen and Saudi Arabia as well as in Cyprus, USA, Spain and
Italy
Relatively small to intermediate growth with drooping branches which form an
umbrella crown, short fruit shoots (on average about 8 cm long) with short internodes
bearing app. 5 flowering clusters
Compound leaf contains several round ovate leaflets (5-leaflets leaves most common,
followed by 3-leaflets leaves and 7-leaflets leaves) with shape nearly round apex and
asymmetrical base, and size relatively middle to large
Distributed nearly along the whole fruit shoots, yellow greenish, flower cone relatively.
Medium with 4-5 flowering branches on average, flowering date early April, flowering
period 12 days (normally)
Ripening: end of August to mid September (earlier than Ashoury)
Intermediate, moderate alternation
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Table 7 continued

NUT

Colour
Size
Shape
Weight
Opening
Flavor

KERNEL

Colour

Shape
Weight

HULL

Colour
Weight
Thickness
Firmness
Colour

SHELL

Shape
Weight
Opening

FRUIT
CLUSTER

Fruit
no.
Ripe
nuts
Loss/
nut set
Suitable pollinators

Creamy-greenish with sanguine tip
Large in average (28 mm length, 16 mm width, 16 mm thickness)
Ovoid, dorsal side elliptic arched ring, ventral side swelling straightforward, tip little
pronounced, base rather straight
Fresh 3.37 g, dry 1.88 g (without hull =1.48 g)
Low with 43% on average, table variety
Rather sweet
Dark sanguine, dorsal side dark red round and sanguine in middle of ring, ventral
side cream-greenish, base hole creamy, connection line of dorsal side dark sanguine,
connection line of ventral side cream-greenish, inner section yellow greenish, embryo
yellow in dorsal side and relatively white in the ventral side
Ovoid, dorsal side elliptic arched ring, ventral side rather swelling straightforward,
base rather straight, base hole large and deep like triangle, base/tip ratio
approximate. 3:1, connection line of dorsal side visual little cavity connection line of
ventral sideline cavity
Fresh: 36% of total nut weight (=1.20 g). Dry: 40.4% of total nut weight (=0.76 g)
Dorsal side light cream with some rose spots, ventral side cream with some small
rose parts,base cream with simple rose parts, tip rose
Fresh: 38.0% of total nut weight (=1.3 g). Dry: 21.3% of total nut weight (=0.4 g)
1.10 mm.
Relatively weak, little opening after ripening
Creamy-Brownish (light brown in ventral side)
In general not asymmetrical length, connection line of dorsal side arched and cavity
in the middle, connection line of ventral side little cavity in the middle, base with
relatively two flat and large holes, tip relatively round (not acute), length 2.34 cm,
width 1.46 cm
Fresh 26% of total nut weight (=0.87 g)
Dry 38.3% of total nut weight (=0.72 g)
Characterized by 80% opening in dorsal side and 20% in ventral side
About 13 nuts on average (=43 g fresh weight) medium
73% in ripe fruit cluster (=23.5% out of fruit set) low
66% drop + 10.5% blank nuts (=76.5% loss) high
Adam, Basem, Deeb, Elias, Fady and Kamel

Table 8. Characterization of pistachio (nuts, shell and kernel) of Syrian varieties
Varieties
Nut
Ajamy
Bounduky
Red
White
Lazwardy
Marawhy
Jalab
Jalab
Hull colour

Reddish

Reddish

Rose with

Creamy

Light rose

Rose with

Creamy with

rose with

rose with

sanguine

With slight

with lenticels

lenticels

Slight rose

nervation

lenticels

spots near

rose
Ovoid

Arched

Semi-

Acute
Nut shape

Nab AlDjamal

White
Oleimy
Creamy

the apex

Semi-

Roundish

round

like

Elongated

Ovoid

Elongated

straight

Hazelnut
Apex

Vestigial

shape

pointed

Pointed

Base

Medium

Diagonally

shape

flattened

to inner side

Acute like

Pointed

Pointed

Ashoury
Small

Up-curved

Pointed

Acute

Semi

Slight

Flattened

flattened

diagonally to

pointed
Medium

Flattened

flattened

inner -side
Relative
size

Intermediate

Small

Intermediate

Small

Semi small

Semi
intermediate

Intermediate

Large
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Table 8 continued
Shell
Colour

Light

Light brown

Creamy

Light brown

brown with

with dark

with brown

with dark

dark

brown spots

spots

brown spots

Semi-acute

Acute

Creamy

Creamy with

Light and

Creamy

brown belly

dark brown

and brown

Sub-abrupt

Pointed

brown
spots
Apex

Roundish

shape

like fish

Semi-

Obtuse

pointed

Semipointed

mouth
Split nuts

89

62

32

90

69

24

40

30

General

Cherry

Sanguine

Herry with

Herry with

Sanguine

Winy

Cherry winy

Red winy

colour

with winy

with winy

winy

winy

with winy
Winy

Winy with

Red

cherry

cherry

Ovoid

Ovoid

[%]
Kernel

round

spots

Ring

Cherry

Sanguine

Cherry

Cherry with

Sanguine

colour

with winy

with winy

with winy

winy

with winy

spots

spots
Ring

Ovoid

Ovoid

spots
Ovoid

Ovoid

shape
Base hole

Taste

Broad

Sub-rectangular

Ovoid
Moderately

Large and

Small

Small

Large lightly

Moderately

Moderately

deep

deep

moderately

moderately

deep like

deep

deep

Slightly

elongated

deep

deep

triangle
Little sweet

Distinguished

Relatively

sweet

sweet

Medium

Normal

Relatively

Relatively

Relatively

sweet

sweet

medium

medium

medium

sweet

sweet more

sweet like

more than

than shoury

Red Jalab

deep

shoury
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Abstract
In response to the recommendation on priority species made by the WANANET
Horticultural Working Group, studies were initiated to survey the distribution of wild and
cultivated pistachio in Lebanon. Field collections were conducted throughout the country.
The current distribution of pistachio species was determined and field samples were
collected and characterized for further selection and conservation purposes. Results of these
studies are presented.

Introduction
The ecological diversity of Lebanon is the result in the formation of diverse ecosystems in
which a wide variety of fruit trees thrive. That same ecological diversity, however, has
allowed growers to introduce and cultivate exotic fruits and/or new varieties of existing
crops of commercial importance (Anonymous 1996). As a result, there has been scarce
interest in native or naturalized fruit trees until recently, following an increase in the
awareness of the importance of indigenous plant genetic resources (Barkoudah et al. 1995,
Abi-saleh 1996).
During its meetings, the Horticultural Working Group of WANANET recommended the
inclusion of pistachio (including the wild species) in a priority list of native fruit trees to be
assessed, studied and conserved (IPGRI 1997). In light of this recommendation, a number of
projects were initiated at the American University of Beirut, with the aim of surveying,
characterizing and documenting Pistacia germplasm in Lebanon.

Materials and methods
Collecting expeditions were launched in 1996 and 1997 throughout Lebanon. A total of 131
sites were visited as a whole across the seven zones in which Lebanon was roughly divided
(viz. Akkar plain, North Lebanon, Mount Lebanon, South Lebanon, Northern, Middle and
Southern Bekaa plain). Vegetative material was collected for characterization. Samples were
taken from wild and cultivated habitats. Plant identification was confirmed by comparing
the collected material with herbarium specimens deposited at the ‘Post Herbarium’
maintained at the American University of Beirut. Morphological characterization of the
samples was performed based on descriptors provided by IPGRI as well as other sources
(Post and Dinsmore 1932).

Results and discussion
Pistacia species were found in 85 out of the 131 sites visited. A total of 476 samples of pistachio
were taken from these sites located throughout the country. The majority of the collected
samples consisted of wild specimens. Five Pistacia spp. were found during this survey, namely P.
palaestina, P. lentiscus, P. atlantica, P. vera, and P. palaestina x lentiscus, all species previously
reported in the literature (Zohary 1952, 1995, Post and Dinsmore 1932, Mouterde 1966) (Table. 1)
The survey showed that Pistacia species in Lebanon are distributed at latitudes and
longitudes ranging between 33°11'N and 34°35'N and 35°25'E and 36°25'E, respectively, and
in areas with precipitation varying between 250 and 1200 mm.
P. palaestina was found in 79% of the collected sites and was therefore considered to be
the major species in Lebanon, while the distribution of the remaining species was limited
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to a few locations. The surveyed sites rarely contained more than one Pistacia species in
the same habitat and the only association recorded (P. palaestina with P. lentiscus) was
found in only four sites. A hybrid between P. palaestina and P. lentiscus was found in one
of these sites. Mouterde (1966) previously reported this species (named P. x saportae) as
an infertile evergreen plant that is extremely rare. Tree species associated with P. saportae
included Pinus spp. and Quercus spp. The site harbouring this hybrid is currently facing
excessive urbanization, and a high degree of genetic erosion for this taxon was recorded.
P. palaestina was mainly spread along the western side of the Mount Lebanon chain. It was
also found in limited sites on the Eastern side of the Mount Lebanon chain in Hermel and
Western Bekaa Provinces, in addition to very few samples in Rachayya (Western side of the Anti
Lebanon Mountain chain). Despite its wide distribution spread, P. palaestina was neither found
on exposed seashore locations (mainly inhabited by P. lentiscus), nor in the semi arid zones of the
anti-Lebanon where P. atlantica thrived. The habitats harbouring this species were mainly
woodlands (61%); few were found in the interzone between woodlands and cultivated orchards,
whereas others were found on abandoned orchards (31%). P.palaestina was found in different
microenvironments: most samples were found on hillsides (47%), in forest margins (32%) or in
valley bottoms (19%). The tree species associated with P. palaestina were Pinus spp., Quercus spp.,
Crataegus spp., Cupressus spp., Juniperus spp., Ceratonia spp., Olea spp., Amygdalus spp. and Vitis
spp. The main threat to P. palaestina, which is mainly located in Mount Lebanon, is the extensive
urban expansion taking place in that region. Populations found on higher lands, where
urbanization is less pronounced, are threatened by agricultural expansion.
The distribution of P. lentiscus was limited to coastal sites mainly in North Lebanon (from
Tripoli to Batroun) and in Baabda region in Mount Lebanon at elevations from 0 to
500 m a.s.l. and characterized by annual precipitation levels from 800 to 1200 mm. P. lentiscus
was mainly found in woodland habitats (80%) and few in shrubland habitats (20%). The
samples were found either on hillsides or in forest margins. Tree species associations include
Pinus spp., Quercus spp., Ceratonia spp., Olea spp. and Amygdalus spp. The major threat to P.
lentiscus is urban expansion and deforestation since P. lentiscus is located near urban areas.
Yet some populations, which were previously reported to be present in Beirut and Saida,
could no longer be found during this survey.
The distribution of P. atlantica was limited to the region of Arsal which is a semi arid highland
located in the Northern part of the Western side of the Anti-Lebanon mountain chain. Only three
scattered populations comprising very few large trees were found in that area. A rapid appraisal
of the situation with local elderly people revealed that extensive tree cutting occurred in the early
1900s as a source of fuel for the Turkish trains (material used as tax in the form of wood coal) or
for the local inhabitants during the winter. This region is subject to severe desertification and soil
erosion problems. Tree species associated with P. atlantica are Crataegus spp., Pyrus spp., Prunus
spp., Juniperus spp. and Amygdalus spp.
The indigenous use of wild pistachios was limited to remote rural areas. Some people use
the plant as a support for grapevines, while others use its wood to make the “Mehbaj”, (an
old tool used traditionally by Bedouins to grind the coffee beans). Some people were
reported to collect the fruits, roasting and consuming them like other nuts. In a limited area,
uses of the Pistacia resin to relieve cough were also recorded. Most of these uses however are
no longer popular among younger generations, indicating a poor transfer of indigenous
knowledge from one generation to another.
The cultivated pistachio orchards that were visited in this study were limited in number
and small in size. All were rain fed, mostly located in the Bekaa plain and consisting of
grafted seedlings of local Syrian varieties. All orchards visited were poorly managed and
had pest and disease problems (rust, aphids).
In conclusion, the study revealed that all those Pistacia species, whose presence in
Lebanon was previously reported by other workers, could still be found in Lebanon. The
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habitats harbouring these species, however, have been found to be highly threatened by
urban expansion.

Latitude
range ('N)

Longitude
range ('E)

Altitude
range (m)

Threat to
Populations

% of total
collection
sites (total

Associated
tree species

Species

Annual
rainfall (mm)

Table 1. Geographic distribution of Pistacia species in Lebanon

P. palaestina

79

33°10'34°35'

35°17'36°22'

0-1200

400-1200 Quercus,
Pinus,
Crataegus,
Ceratonia,
Olea,
Amygdalus

Urban
expansion

P. lentiscus

8

33°49'34°23'

35°33'35°48'

0-500

800-1200 Quercus,
Pinus,
Ceratonia,
Olea,
Amygdalus

Urban
expansion

P. x saportae

1

33°50'

35°33'

100-250

800-1000

P. atlantica

3

34°11'

36°25'

10001500

400-600

P. vera

8

33°36'34°17'

35°36'36°05'

500-1500 400-1200 Cultivated
habitat

Pistacia,
Pinus

Urban
expansion

Crataegus,
Amygdalus,
Juniperus,
Prunus,
Pyrus,

Desertification
quarries

No specific
threat
recorded

Acknowledgements
The International Plant Genetic Resources Institute and the Lebanese National Council for Scientific
Research have supported this work.
References
Abi-Saleh B., N. Nassar, H. Rami, N. Safi, S. Safi and H. Tohme, 1996. Etude de La DiversiteBiologique
du Liban. La Flora Terrestre. Project GF/6105-92-72. Publication No. 3, Lebanon. 147p.
Anonymous, 1996. Lebanese Agricultural Research Strategy. Project supported by Canada’s
International Development Research Center (IDRC). Lebanese Agricultural Institute. Beirut,
Lebanon.
Barkoudah Y., Y. Adham and M Abi Antoun (Eds). 1995. First National Symposium on Plant Genetic
Resources in Lebanon. Agriculture Ministry of Lebanon and the International Plant Genetic
Recourses Institute (IPGRI), Aleppo, Syria.
IPGRI. 1997. Descriptors for Pistachio (Pistacia vera L.). International Plant Genetic Resources Institute,
Rome, Italy, 51 p.
Mouterde, S. J. 1966. Nouvelle Flore du Liban et de la Syrie. Tome premier. Ed. del'Imprimerie
Catholique. Beyrouth, Liban.
Post G. E. and Dinsmore. 1932. Flora of Syria, Palestine and Sinai. Vol. 1. Faculty of Arts and Sciences.
American University of Beirut, Lebanon. 658p.
Zohary D. 1995. The genus Pistacia L. pp. 1-11. In: Padulosi S., T. Caruso and E. Barone, eds.
Taxonomy, distribution, conservation and uses of Pistacia genetic resources. International Plant
Genetic Resources Institute.
Zohary M. 1952. A monographic study of the genus Pistacia. Palestine J. Bot. Jerusalem, series 5(4):
187-228

16

PISTACIA IN CWANA

Distribution, use and conservation of pistachio in Iran
A. Esmail-pour
Pistachio Research Institute, Agricultural Research, Education & Extension Organization, Ministry
of Agriculture, Rafsanjan, Iran

Introduction
Pistachio ‘the Green Gold’ is one of the most important agricultural products of Iran. The
major pistachio producers in the world are Iran, USA, Turkey and Syria. Iran with its 350 000
ha of pistachio growing area, is indeed the greatest pistachio producer in the world. Eleven
species belong to Pistacia genus and Pistacia vera being the most important. Except for P.
mexicana and P. texana, which originated in the USA and Mexico, all other species are
distributed mainly within the Mediterranean region, Western and Central Asia and the
Middle East. Three species, P. vera, P. mutica and P. khinjuk, are present in Iran (Fig.1).
The pistachio production areas in Iran are located between 27 and 37° latitude north and
700 and 3000 m a.s.l. The trees tolerate a wide range of temperature (from -20° to 45°C) while
still bearing fruits. Long and warm summers with low humidity (RH< 35%) are suitable for
production.

Pistacia khinjuk x
P. mutica …….
P. vera - - - - - Fig. 1. Pistachio species’ distribution in Iran.
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One of the physiological needs for the fruit production in pistachio is chilling
requirements. Because pistachio production areas are located at high latitudes, this
physiological need and other environmental needs are easily meet and thus commercial crop
production can take place successfully.
Kerman Province, measuring 1 927 000 ha is the second largest province in Iran and
occupies 11% of its total area. This province is located between 25°55'-32°00' North and
53°26'-59°29' East. Its annual rainfall is about 120-140 mm. Its average evaporation is more
than 2000 mm and this has caused the desert climatic condition of this area.
Rafsanjan is the main city of the province is located at 30°25'N and 55°54'E at an altitude
of 1577m a.s.l. Annual mean rainfall is 99.5 mm, maximum temperature 45°C and minimum
temperature -15°C. The average freezing period is 74 days. Average of annual minimum and
maximum RH are 15% and 58%, respectively. Annual humidity average is about 25%.

Pistachio plantation in Iran
The total pistachio-growing area in Iran is more than 350 000 ha (including bearing and nonbearing trees). The bearing plantation area is about 247 000 ha.
Kerman Province with its 270 000 ha with pistachio orchards, is the most important and
largest pistachio growing area in Iran. In the area of Rafsanjan there are about 107 000 ha of
pistachio orchards (mainly bearing trees) that produce 1200 kg/ha of nuts (on average).
Rafsanjan accounts for more than 54% of the total production of the Kerman Province.
Pistachio cultivation is supposed to have started in the Kerman Province when pistachio
seeds or seedlings were brought from Khorasan Province during the Sefavi Kingdom (17th18th century). However until about 70 years ago pistachio cultivations had little economic
importance for the country. Since then, the importance of pistachio has been increasing along
with the number and size of orchards. Nowadays, in the Kerman Province, especially in the
Rafsanjan area, we can find the largest cultivations of pistachio. Although pistachio
cultivation is concentrated in this area, due to this tree’s resistance to many unfavourable
conditions such as soil and water salinity, water deficiency and drought, the cultivations
could be established in many areas which are not suitable for the cultivation of other
economically crops.
In the Kerman Province the genetic diversity of pistachio is very high if compared with
other regions. More than 70 pistachio cultivars are being grown in the Kerman Province
alone, each variety having its distinct traits.

Diversity of cultivated and wild pistachio
Cultivated pistachios (P. vera)
More than 70 varieties have been recorded in the Kerman Province. Standard characters of
varieties of commercial value in Iran are: percent of shell splitting, fruit shape and size, and
kernel shell. The presence in Iran of different ecological conditions has lead to a high genetic
diversity in pistachio, which is essential for successful breeding programs.
Following are the descriptions of major pistachio varieties grown in Iran.
Ohady

This is an important variety, suitable for cultivation in most parts of Rafsanjan area (Fig. 3). It
was first selected by a pistachio grower (Mr Mehdl Ohadi) in Rafsanjan in the period 1941-1951.
Its cultivation has been increasing during the past 40 years and now occupies probably more
than 60-70% of cultivated pistachio orchards in the whole Rafsanjan area (Sheibani, 1995). This
variety has medium growth vigour and a spread crown. It grows up to 3 m in height; its apical
dominance is very high, most of its leaves are made of 3-leaflets (Tajabadi-pour and Sanei
Shariat-panahi 1997).
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Traits of the Ohady variety:
Beginning of flowering
Full blooming
Length of flowering period
Cluster rachis length
Cluster rachis diameter
Number of primary branches
Fruit cluster shape
Ripening time
Alternate bearing intensity
Nut weight (one ounce)
Hull splitting
Nut shape
Kernel shape
Shell colour
Nut opening
Shell splitting position
Shell splitting rate
Shell top distance to kernel
Kernel colour
Dorsal
Ventral
Inside
Marketing characteristics
Trading
Used as rootstock
Nut dropping at maturity
Fat content
1
Protein content
2
Susceptible to pest

30 March
10 April
11 days
13.4 cm
8.4 mm
12
Medium
Early September
Weak (0.29)
26-30/28.3 g.
Present
Round
Ellipsoid
Cream
At midpoint of suture
1.86 mm
1.46 mm (medium)
Purple
Light green
Light yellow
Suitable for export
In some cases
Caused by birds and wind
52.94%
20.31%
Yes, Aganoscena pistaciae

Kaleh ghochi

This commercial variety is widespread in both Rafsanjan and Kerman Provinces. Its high
yield productions and large fruits are the main reasons for its popularity (Fig. 2). It has a
clearer habit growth if compared with Ohady, with stronger branches. It fruits on the third
year after grafting. Early blossom production makes it sometimes exposed to spring frost
damage (Shieibani 1995). It has higher branching compared with Ohady (Esmail-pour and
Rahemi 1996), medium growth vigour and a spread crown. It grows up to 3.1 m in height
and its apical dominance is weak. Most of the leaves are composed of five leaflets (Tajabadipour and Sanei Shariat-panahi 1997).
Traits of Kaleh ghochi:
Beginning of flowering
Full blooming
Length of flowering period
Cluster rachis length
Cluster rachis diameter
Number of primary branches
Fruit cluster shape
Ripening time
Alternate bearing intensity
Nut weight (one ounce)
Hull splitting
Nut shape
Kernel shape
Shell colour
Nut opening
Shell splitting position
Shell splitting rate
Shell top distance to kernel
1Esmail-pour
2Emami

(1998a)
(1998)

28 March
11 April
13 days
10.4 cm
8.2 mm
9.9
Medium
Late ripen early September
Medium I=0.55
20-22/28.3 g.
Present
Round (hazelnut shape)
Ellipsoid
White-greyish
At midpoint of suture
2.55 mm
1.93 mm
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Kernel colour
Dorsal
Ventral
Inside
Marketing characteristics
Trading
Used as rootstock
Nut dropping at maturity
Fat rate
3
Protein rate
Susceptible to pest4
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Grey red
Yellow green
Light green
Suitable for export
In some cases
very low
49.45%
20.25%
Yes, Aganoscena pistaciae

Ahmad Aghai

This variety has high vigour and almond-shaped fruits. Its large and white fruits contributed
to its wide spread cultivation.
Traits of Ahmad Aghai:
Beginning of flowering
Length of flowering period
Ripening time
Alternate bearing intensity
Nut weights (one ounce)
Hull splitting
Nut shape
Shell colour
Nut opening
Shell splitting position
Shell splitting rate
Nut dropping at maturity
Fat content
Protein content5

1 April
9 days
Middle
Alternate bearing relative I= 0.7
22-26/28.3 g.
Presents
Almond
White
Ventral is lower from dorsal
2.89 mm
Present, it is very susceptible and dropping incidence is relatively high
58.8%
15.9%

Cytological and isozymatic studies indicate that the chromosomes number in Pistacia vera
is 2n=30 (Fasihi-harandi et al. 1996). The available reference shows that VAM fungi have
symbiosis with Pistacia vera in most investigated areas. Two species of fungi (Gigaspora
decipiens, Glomus gerdemanii) have been recognized in the soil of pistachio orchard in the
Kerman Province (Salehi et al. 1998).
Badami Zarand

This variety originated from the city of Zarand where it was initially selected. It has high
growth vigour and a spread crown (Fig. 2). Height can reach up to 3.5 m. Almost all its
leaves are composed of three leaflets and the cultivar has no single or 4-leaflets leaves. Apical
dominance is medium (Tajabadi-pour and Sanei 1997).
Traits of Badami Zarand:
Beginning of flowering
Full blooming
Length of flowering period
Cluster rachis length
Cluster rachis diameter
Number of primary branches
Fruit cluster shape
Ripening time

3Esmail-pour

(1998a)
Emami (1998)
5 Esmail-pour (1998b)
4

10 April
17 April
9 days
11.9 cm
8.2 mm
15.4
Medium
Early September
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Alternate bearing intensity6
Nut weight (one ounce)
Hull splitting
Nut shape
Kernel shape
Shell colour
Nut opening
Shell splitting position
Shell spitting rate
Shell top distance to kernel
Kernel colour
Dorsal
Ventral
Inside
Marketing characteristic
Trading
Used as rootstock
Nut dropping at maturity7

Relative alternate bearing I= 0.93
35.1/28.3 g.
Absence
Almond-shape
Rectangular
White-greyish
At midpoint of suture
1.87 mm
1.2 mm
Dark red
Light green
Sulphuric yellow
Suitable for exports
In more than 80%
None

Pistachio varieties are variously susceptible to Phythophtora spp. but Badami Zarand has
been found to be more resistant than others. Its deeper roots are less damaged by
Phythophtora citrovora in salty soils (Banihashemi 1995). The use of Badami Zarand and
Sarakhs rootstocks are recommended in water deficient areas. Pistachio rootstocks are
resistant to drought although they have a lower tolerance to salinity (Mohammady and
Sepas-khah 1996).THIS IS OK- Nevertheless, Badami and Ghazvini varieties are
recommended for salty soils, because their tolerance to salinity is higher than that of Sarakhs
and P. mutica (Mohammad-khani and Lesani 1996).
Rezaii

This early ripening variety was recognized and selected in 1975-1976. Fruits have a hazel
shape and are bigger than Ohady (Fig. 2). Flowering time is similar to that of Ohady but
maturity is reached earlier (Esmail-pour 1998b). It has little growth vigour. Semi-vertical
crown, compound leaves, four leaflets incidence is 9.7%, five leaflet leaves 42.6% and the
remainder are made of three leaflets. Fruiting period length is about 120-125 days. Apical
dominance is very strong.
Traits of Rezaii:
Beginning of flowering
Full blooming
Length of flowering period
Cluster rachis length
Cluster rachis diameter
Number of primary branches
Fruit cluster shape
Ripening time
Alternate bearing intensity
Nut weight (one ounce)
Hull splitting
Nut shape
Kernel shape
Shell colour
Nut opening
Shell splitting position
Shell splitting rate

6
7

31 March
5 April
13 days
11.2 cm
8.2 mm
9.1
Open
Late July
Relative alternate bearing I= 0.63
23-24/28.3 g.
Present
Round
Ellipsoid
Cream with middle dark
More dorsal position
1.27 mm

Esmail-pour (1998a)
Tajabadi-pour and Sanei Shariat-panahi (1997)
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Kernel colour
Dorsal
Red
Ventral
Yellow green
Inside
Light yellow
Marketing characteristic
Trading
Suitable for export
Used as rootstock
None
Nut dropping at maturity
Present, but limited
Fat rate
53.25%
Protein rate
21.85%
The fruits of this variety ripen in late July (Esmail-pour 1997)

Pust piazi

This variety was selected in the Blaz village, in the Rafsanjan city. Its fruits are large and
almond shaped, but bear no seeds (Fig. 2). It has low growth vigour and semi-vertical
growth habit. Its average height is 2.7 m. Most of the leaves have three leaflets (simple leaves
14.3%, 5-leaflets leaves 19.1%). The terminal leaflet is bigger than the lateral leaflets. Apical
dominance is strong.
Traits of Pust piazi:
Beginning of flowering
Full blooming
Length of flowering period
Cluster rachis length
Cluster rachis diameter
Number of primary branches
8
Fruit cluster shape

5 April
9 April
9 days
15.1 cm
12.2 mm
7
Closed

More research is necessary to investigate on the sterility problem of this variety. This
variety could become important because of the large size of its fruits. Male trees produce
high amounts of pollen, which enhance the yield of others varieties in the same orchard.
(Esmail-pour 1998).
Wild Pistachio in Iran
Pistacia vera L. var. Sarakhs

Pistachio (Pistacia vera) originated from Central Asia near the border of Afghanistan, the
former USSR and the Northeast of Iran. The variety sarakhs is widely distributed in
Khorasan (Khajeh Kalat, Shoricheh) and Golestan (Maraveh Tapeh) Provinces at latitude 35°38°N, 56°-60°E, at an altitude 750-1700 m a.s.l. (Fig. 3). The total area planted with this
variety is about 20 000 ha (Sheibani 1995).
These trees are important in forest regions because they provide protection from wind
and water erosion, contribute to soil stability, provide fruit production and can be used as
seed for cultivated pistachio rootstocks. P. vera var. sarakhs is very susceptible to
Phythophtora spp. (Banihashemi 1995). Var. Sarakhs is very tolerant to water salinity although
there is no difference on this trial between sarakhs and Badami zarand. In soil and water
salinity conditions, sarakhs stock can be used, whereas in water deficiency conditions both
Sarakhs and Badami zarand stocks are recommended (Mohammadi and Sepas-khah 1995),
although Saracks rootstocks show growth decrease due to their high Na uptake. Tolerance to
salinity is as fallows: Badami Riz and Ghazvini>>Sarakhs>P. mutica.
Sarakhs rootstocks grafted on three commercial varieties showed that Sarakhs has the best
compatibility, growth and productivity next to Badami (Sheibani et al. 1998).
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Fig. 2. Hull, shell and kernel shape of some cultivated pistachio in Iran.
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Pistacia mutica

This common wild species is often found in association with wild Amygdalus and other forest
trees (Fig. 4). Its leaves are divided into five to seven leaflets and flowers bloom earlier than
those of Pistacia vera (a difference of three to five days) (Sheibani 1995, Esmail-pour, 1998b). It
occupies an area of some 2 500 000 to 3 000 000 ha across Iran (Sheibani 1995). According to
Zohary (1996), P. mutica in North Iran is a subspecies of P. atlantica. P. kurdica is found in
West and P. cabulica in the South Fars, Kerman, Bluchestan, Khorasan, Golestan, East and
West Azarbaijan, Kordestan, Kermanshah, Lurestan, Hormozoran and foothills of Alborz
mountains extending to Alemoth, at an altitude on average from 600 to 3000 m a.s.l.
(Sheibani 1995, Esmail-pour 1998b).
Its fruits are used as edible nuts and for oil extraction (56% of the kernel and 30% of the
total weight is made of oil). From a single tree, up to 200 g of resins can be extracted. The
resin is used in the food industry, as pharmaceutical preparations and as a dye (Hosseinkhah and Farhang 1996). P. mutica varieties show different degrees of sensitivity to
Phytophtora spp. but are more sensitive to Phytophtora citrophtora if compared with common
pistachio rootstocks (Banihashemi 1995). P. mutica is the most resistant rootstock to root-knot
nematodes if compared to P. vera, P. atlantica, P. palaestina and P. khinjuk (Farivar-mehin
1995). P. mutica has low resistance to salinity when compared to P. vera Badami Riz, Ghazvini
and Sarakhs varieties (Mohammad-khani and Lesani 1996). Low seed germination and low
seedlings vigour in the early stages have been detected in P. mutica when used as rootstock,
for pistachio varieties. P. mutica has physical and internal dormancy. Treatment of seeds
using light acid for 90 minutes and then leaving them to germinate for 20-40 days gave the
highest percentage of seed germination. GA3 increased seedling growth at 1500 mg-l.
Inhibitors with properties similar to abscisic acid have been extracted from this species,
(Baninesab and Rahemi 1997). P. mutica pollen reduced kernel weight, number of split nuts
and increased percentage of blank nuts of Ohady, Kalleh Ghochi and Momtaz varieties. P.
mutica used as commercial rootstock has favourable characters such as vertical growth of
trunk, presence of simple trunk with no branching. However P. mutica causes local
incompatibility in the scion in the grafting region. Yield decreases have been observed in
Badami. and Sarakhs varieties (Sheibani et al. 1998).
Aphidattack on this species causes the production of reddish galls on leaves and shoots.
During the period 1940-1945, many P. mutica rootstocks (planted over an area of about
500 ha) were grafted with commercial pistachio scions in natural and dry farming conditions.
This resulted in very successful production.
Pistacia khinjuk

This is another Iranian species growing along with P. mutica at high altitude in mountains
and foothills, but also at lower altitudes and in warmer areas (Fig. 5). It may grow in forests
or exist as solitary stands (Sheibani 1995). This species can be divided into three varieties as
follows:
1. P. khinjuk var. heterophylla Bornm which is distributed in the Joypar mountains,
Kerman Province.
2. P. khinjuk var. populiphlia Boiss with leaves of three leaflets, and grows in Joypar
alpine areas. The leaves of this variety have one to five leaflets-leaves.
3. P. khinjuk var. oblonga Bornm, which grows in the Kordestan area northwest of Iran.
This variety has five to seven leaflets-leaves.
Fruits of this species are used as nuts (roasted and salted). The species may also be used as
rootstock for cultivated pistachio. The seed colour is dark green (Esmail-pour 1998b).
This species is sensitive to phythophtora spp. (Banihashemi 1995) and has a moderate
resistance to root-knot nematodes (Farivar-mehin 1995). Pistacia khinjuk seeds show physical
and internal dormancy. GA3 application enhanced seedling growth (Baninesab and Rahemi
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1997). Its chromosome number is 2n=24. (Fasihi-harandi et al. 1996).
Pistacia atlantica

P. atlantica seedlings are resistant to Phythophtora (Banihashemi 1995). The species also has
moderate resistance to root knot nematode (Farivar-mehin 1995). Its chromosome number is
2n=28. Pollen of P. atlantica reduced kernel weight, number of split nuts and increased
percentage of blank nuts of three commercially grown pistachio varieties. The use of
P. atlantica as rootstock decreases growth and yield of cultivated pistachios (Esmailpour 1998b).

Fig. 4. Pistacia vera forests in Khorasan and

Fig. 5. Distribution of Pistacia mutica.

Golestan Provinces.

Fig. 6. Distribuion of Pistacia khinjuk in Iran.

Conservation of wild and cultivated pistachio in Iran
The following are projects being carried out by the Pistachio Research Institute for the
Conservation of Pistachio Genetic Resources in Iran:
Conservation
Currently the Rafsanjan Pistachio Research Institute has three collections of male and female
pistachio varieties along with some accessions of Pistacia species. The female pistachio
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collection is the largest and includes 45 varieties from Kerman, Gliazvin and Semnan
Provinces.
These germplasm collections were established in 1982 and grafted in 1983 and 1984.
Plantation is spaced 4×7 m between trees and rows, respectively. Each variety is represented
by 18 trees and it has been budded on Badami rootstocks. Varieties are maintained as single
trunks with open centres. A pollinator row is grafted for every 12 female rows.
National
One of the most important national projects conducted by the Rafsanjan Institute is the
identification, collection, conservation and regeneration of pistachio genetic resources. This
project involves eight provinces and its main goal is the identification of new varieties, the
prevention of their genetic erosion, their collection and the conservation of all varieties in
three sites (located in Kerman, Ghazvin and Semnan Provinces). This project also includes
the evaluation of each variety to assess their performance in various conditions and their
potentials with regard to breeding, propagation, pest control, etc.
Future projects
The portfolio of future activities to enhance the use of pistachio in Iran includes the
conservation of cultivated and wild pistachio using cryo-preservation and tissue culture
(slow growth method). Both these methods are meant to enhance the security in the
conservation of these valuable genetic resources.
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Pistachio production and cultivated varieties grown in Turkey
B. E. Ak and I. Açar
University of Harran, Faculty of Agriculture, Dept. of Horticulture, Şanlıurfa, Turkey

Introduction
Turkey is one of the main pistachio nut producing countries in the world. Pistachio (Pistacia
vera L.) is the only edible crop among the 11 species of the genus Pistacia (Ak 1998a). It grows
in limited areas due to its ecological requirements. Pistachio has been growing in wild or
semi-wild forms for hundred of years in areas of Afghanistan, Northwest India, Iran, Turkey,
Syria and other Near East and North African countries. The taxonomy of pistachio is as
follows (Bilgen 1973).
Division
Sub-division
Class
Sub-class
Order
Family
Genus
Species

Phanergamae
Angiospermae
Dicotyledoneae
Choripetales
Sapindales
Anacardiaceae
Pistacia
Pistacia vera

Pistachio is a dioecious fruit tree; male and female flowers are in fact produced on
different trees and pollination is by wind. For this reason male trees should be present in the
orchards. These are planted generally at the ratio of one male to eight (or 11) female trees.
Pistachio trees can be grown in steppe or semi-desert areas where winters are cold and
summers are long, dry and hot with annual precipitation varying between 150 and 300 mm
(Ak 1992, KaŞka 1990).
The non-bearing period length, the more or less alternate bearing habit, fruit quality,
blank nut formation and blooming time are the main characters that are of interest in each
cultivar. These traits should be considered when deciding the most suitable cultivar structure
for each production area (Valls 1990).

World pistachio production
The world production over four consecutive years is given in Table 1. The main world
producers of pistachio nuts are Iran, USA, Turkey and Syria. Commercial exploitation of
pistachio commenced in the 1930s in Iran, which still remains the largest producer (Chang
1990), providing 56.10% of the world’s production. The second largest pistachio producer is
USA, where Kerman is the most commonly grown cultivar. It covers over 90% of the total
country production of pistachios. In both Iran and USA, pistachio plantations are irrigated
whereas in Turkey there is no irrigation yet in place for this crop.
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Table 1. World pistachio production (tons)
Countries
Years
1994
1995
1996

1997

Average

%

Iran
USA
Turkey
China
Syria
Greece
Italy
Afghanistan

210 000
58 100
35 000
24 500
15 000
4 200
200
1 900

239 000
67 130
51 000
25 000
14 500
4 000
2 000
1 600

282 000
47 630
42 000
25 000
18 000
4 350
2 000
1 600

111 916
81 650
60 000
28 000
29 428
5 000
3 000
1 600

210 729.0
63 627.5
47 000.0
25 625.0
19 232.0
4 387.5
1 800.0
1 675.0

56.10
16.93
12.51
6.82
5.12
1.17
0.48
0.45

Tunisia
Pakistan
Jordan
Cyprus
Others
World

1 000
300
30
30
-350 260

900
200
30
25
325
405 710

1 000
200
30
20
325
424 155

1 150
200
30
33
325
322 332

1 012.5
225.00
30.00
27.00
243.80
375 614.3

0.27
0.06
0.01
0.01
0.06
100.00

Source: FAO Production Yearbook for 1994, 1995, 1996 and 1997

Pistachio production in Turkey
Pistachio has been cultivated for thousands of years in Turkey. It is speculated that Anatolia
is one of the locations where pistachio might have originated.
Pistachio orchards are established in two ways: (1) through the top working of wild
pistachio shrubs, trees and their hybrids which are used as rootstocks and which grow
mainly in Anatolia. Under dry and non-irrigated conditions, a new pistachio orchard takes
about 20-25 years to bear economic nut yields. This could be shortened to five to seven years
by top working the wild trees. (2) By sowing the seeds directly using seedlings. As
mentioned previously, pistachio production areas are characterized by dry and hot summer
climates. Rainfall is very low and there is no irrigation or rain during the summer period.
Therefore seedlings require a very long period to reach the budding stage (eight to ten years)
(KaŞka 1990).
Pistachio can grow in very marginal soils, such as those that are stony, calcareous and
poor. Pistachio in fact can be grown in soils, which are unsuitable for other crops. Pistachio
productions in Turkey from 1994 to 1997 are given in Table 1. Table 2 provides estimates on
the number of trees and yield in Turkey from 1955 to1996. The numbers of trees were 6.5
million in 1955, but this value reached to 44 million in 1996 with 54% of bearing trees. That
means that the production is expected to increase in the future when non-bearing trees will
enter production. The total production of nuts was 7636 tons in 1955 and reached 60 000 tons
in 1996. There is no stability of production across years because of alternate bearing of trees.
Although the yield per tree is very low, the production as a whole is increasing each year.
The reasons behind the low yields in Turkey are: (i) young trees start bearing fruit very
late, (ii) yield is very low on young trees, (iii) the soils of pistachio orchards are very poor,
(iv) annual precipitation is very low and irrigation facilities do not exist, (v) application of
chemical fertilizer is very limited, (vi) pollination is inefficient, (vii) most of the varieties have
strong alternate bearing (Kaşka 1990, Ak 1998b). Out of these constraints, the most limiting
factors in pistachio yields are irrigation, pollination and alternate bearing. Research efforts to
address these problems are on-going in Turkey and elsewhere.
Pistachio is intensively grown inŞanlıurfa, Gaziantep and Adıyaman areas (Table 3). Most
of the pistachio cultivation areas are situated to the southern part of Turkey.
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Table 2. Pistachio production and number of trees in Turkey
Production

Number of trees (×1000)
Years

Total

Bearing

Non-bearing

Index* yield

(Tons)

1955

6 579

--

--

1960
1965
1970
1975
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

8 413
10 750
18 123
24 400
28 150
28 900
30 330
30 230
30 600
31 495
30 310
32 692
33 377
37 007
37 418
36 673
38 600
40 831
41 689
42 760
44 080

--10 937
14 000
16 150
17 400
17 400
17 400
17 600
18 100
18 640
18 977
19 343
20 067
20 385
21 080
22 000
22 948
23 340
23 850
24 480

--7 186
10 400
12 000
11 500
12 930
12 830
13 000
13 395
12 670
13 715
14 034
16 940
17 033
15 793
16 600
17 883
18 349
18 910
19 600

Yield
(kg/tree)

7 636
11 900
8 170
14 200
31 000
7 500
25 000
13 000
25 000
23 000
35 000
30 000
30 000
15 000
40 000
14 000
64 000
29 000
50 000
40 000
36 000
60 000

100.00

1.16

156.00
107.00
186.00
406.00
98.00
327.00
170.00
327.00
301.00
458.00
393.00
393.00
196.00
524.00
183.00
838.00
380.00
655.00
524.00
471.00
786.00

1.41
0.76
1.30
2.21
0.46
1.44
0.75
1.44
1.31
1.93
1.61
1.58
0.78
0.50
0.69
3.04
1.32
2.18
1.71
1.51
2.45

Source: Agricultural Structure and Production (statistics), State Institute of Statistics, Turkey.
*Estimated on the basis of number of bearing tree only.
Table 3. Main pistachio producer areas in Turkey
Provinces
Number of trees1
Total
Bearing
%

Tons

Production2
%

Yield3

ŞANLIURFA

14 845 660

8 125 210

54.73

21 439.8

46.11

2.64

GAZİANTEP

14 838 800

9 162 500

61.75

12 377.0

26.62

1.35

ADIYAMAN
K.MARAŞ
SİİRT
DİYARBAKIR

5 490 300
1 415 000
1 140 100
195 900

3 305 000
799 000
558 700
83 575

60.20
56.47
49.00
42.66

3 817.5
2 467.5
1 311.5
710.00

8.21
5.31
2.82
1.53

1.16
3.09
2.35
8.50

ÇANAKKALE
BATMAN
MARDİN
MANİSA
İZMİR
AYDIN
TOTAL
OTHERS
TURKEY

339 710
174 370
598 996
796 511
312 320
363 780
40 511 447
3 568 553
44 080 000

280 040
56 300
156 150
409 211
160 290
144 180
23 240 156
1 239 844
24 480 000

82.44
32.29
26.07
51.38
51.32
39.63
57.37
34.74
55.54

567.80
540.30
522.50
462.30
421.30
381.50
45 019
1 481
46 500

1.22
1.16
1.12
0.99
0.91
0.82
96.82
3.18
100.00

2.03
9.60
3.35
1.13
2.63
2.65
1.94
1.19
1.90

1

Source: State Institute of Statistics (1996 data), Turkey.
Average of 4 years (1993-1996).
3
Estimated on the basis of number of bearing trees only.
2

As Table 3 indicates the main producer areas are those of Southern Anatolia. This region
includes the GAP locality (Southern Anatolia Project), which is a major regional
development effort. Thanks to the GAP project in the near future most of those listed areas
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will have irrigation facilities. The first three main producer cities meet about 81% of total
pistachio production in Turkey (Table 3).

Pistachio varieties grown in Turkey
In Turkey, there are eight main domestic varieties, viz. Uzun, Kırmızı, Halebi, Siirt,
Beyazben, Sultani, Değirmi and Keten Gömleği (Table 4); and five foreign varieties, viz.
Ohadi, Bilgen, Vahidi, Sefidi and Mümtaz (Table 5). For some varieties proper
characterization using IPGRI’s descriptors for pistachio (Pistacia vera L.) has been carried out
(Barone et al. 1997).

Diversity of Turkish varieties
Following some values of most relevant descriptors for pistachio Turkish varieties are
provided. Reference to IPGRI’s descriptor list codes for Pistacia vera is given in parentheses
whenever applicable.
1. Habit (6.1.2): Tree habits vary from erect to semi-erect, Halebi variety being the only
erect type.
2. Flowering: Flowering period is very important because of the danger of late spring frost.
Generally pistachio tree inflorescences appear late if we refer to other fruit species.
Among the domestic varieties, Halebi and Değirmi are early flowering; Kırmızı, Uzun,
Beyazben and Sultani are mid-early and Siirt variety has intermediate.
3. Fruiting rachis: Changed from dense to sparse.
4. Ripening period: Early nut ripening is very important in pistachio as late fruit maturation
could encounter rain and this would result in high production losses. In Turkey fruits are
harvested by hand and this is a time-consuming operation. Fruits are spread on canvas to
dry. Generally, early varieties mature at the beginning of September, having enough time
to let fruits dry under the sun. However even early varieties are harvested late in some
years. If late ripening occurs, the split nut rate will be low.
5. Bearing (6.3.10): All Turkish varieties except Siirt show strongly alternate bearing. Siirt
has however a moderate alternate bearing.
6. Nut size: Nut size can change as a result of irrigation, fertilization and other cultivating practices.
• Nut length (mm)(6.4.6): Nut length ranges from 18.33 to 20.30.
• Nut width (mm)(6.4.7): Nut width ranges from 9.43 to 11.55.
• Nut thickness (mm)(6.4.8): Nut thickness ranges from 7.20 to 11.02.
7. Nut shape (6.4.9): All Turkish varieties, except Siirt have elongated nut shapes—Siirt has
an ovoid nut shape.
8. Nutshell colour: Ivory in Siirt, dark ivory in all others.
9. Hull characteristics
• Hull dehiscence (6.4.1): Only Siirt has slightly dehiscent halls. Other varieties are
non-dehiscent.
• Hull tip (6.4.3): This is strongly pronounced in all varieties except Uzun and Kırmızı.
• Hull colour (6.4.4): Domestic varieties are generally red. Only Siirt has yellowish
hull colour.
• Hull colour homogeneity (6.4.5): Homogeneous in all domestic varieties (except Kırmızı).
10. Split nuts (%)(6.4.17): Splitting is a genetic trait typical of each variety (Ak 1998a) but it is
affected by the type of rootstock employed (Crane 1975), agronomic practices such as
irrigation (Goldhamer et al. 1987, Kaşka and Ak 1996) and fertilization. Irrigation is the most
important factor influencing the splitting, split nut rate can be increased in fact with greater
irrigation. Another strategy to increase the number of split nuts is to use more Pistacia vera
male trees in the orchard (Ak 1992, Riazi and Rahemi, 1995). However, splitting rate
generally may change from year to year (Ak 1998c). Siirt is the best variety with regard to
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splitting rate (Gökçe and Akçay 1993).
11. Suture opening (6.4.20): Cultural practices such as irrigation, fertilization, pest and
disease management also affect the suture opening. The better the kernel development
the greater the suture opening.
12. Kernel flavour (6.4.30): Generally satisfactory in all varieties.
13. Kernel colour (6.4.31): This is an important factor for fruit quality. The desirable nut
colour is green or dark green. Green colour depends on both genotype and
environmental conditions. There are three methods to increase its incidence; the first is
to grow pistachio trees at high altitudes where temperatures are lower during summers;
the second is to harvest fruits before they reach full maturity (Karaca et al. 1988, Kunter
et al. 1995); the third is to use s proper pollen source for instance, the fruits pollinated by
P. terebinthus, P. atlantica, P. khinjuk and other wild pistachio species (except P. vera) will
not be split and their kernels are dark green or greenish in colour (Ak 1992). Generally
non-split fruits have green or greenish kernels. Domestic varieties generally have a
yellowish-green kernel colour.
14. Oil content (%)(7.3.1.2): The average oil content of domestic varieties ranges from 56.27
to 62.30% (Karaca and Nizamoğlu, 1995).
15. Protein content (%)(7.3.1.1): The average protein content of domestic varieties ranges
from 20.00 to 26.38% (Karaca and Nizamoğlu, 1995).
Table 4. Some traits of domestic Pistachio varieties grown in Turkey
Traits

Uzun

Kirmizi

1. Habit

Semi-erect

Semi-erect

2. Inflorescence
3. Fruiting rachis
4.ripening period
5. Bearing
6.
Nut length
Nuts Nut width
ize
Nut
thickness
(mm)
7. Nut shape
8. Nut colour
9. Hull Hull decharac hiscence
-teristic Hull tip

Mid-early

Hull
colour
Hull
colour
homogenıty
10. Split nuts %
11.Suture
opening
12.Kernel
flavour
13.Kernel colour

Halebi

Semi-erect

Beyazben

Sultani

Değirmi

Keten
gömleği

Semi-erect

Semi-erect

Semi-erect

Semi-erect

Mid-early
Intermediate Dense
Intermediate Mid-early
Significant Significant
19.57
19.86
10.58
11.53
9.56
9.83

Early

Interm.
Intermediate Sparse
Early
Mid-late
Significant Moderate
19.13
19.91
10.43
11.55
10.54
11.02

Mid-early
Sparse
Mid-early
Significant
20.30
9.90
7.20

Mid-early
Sparse
Mid-early
Significant
18.33
9.43
10.57

Early
Dense
Early
Significant
19.70
10.47
10.77

Mid-late
Dense
Mid-late
Significant
20.23
9.47
10.20

Elongated
Dark ivory
Nondehiscent

Elongated
Dark ivory
Nondehiscent

Elongated
Dark ivory
Nondehiscent

Elongated
Dark ivory
Nondehiscent

Elongated
Dark ivory
Nondehiscent

Elongated
Dark ivory
Nondehiscent

Elongated
Dark ivory
Nondehiscent

Erect

Siirt

Ovoid
Ivory
Slightly
dehiscent

Pronounced Pronounced Strongly
Strongly
Strongly
Strongly
Strongly
Strongly
pronounced pronounced pronounced pronounced pronounced pronounced

Red
group

Redpurple
group

Red
group

Yelloworange
group

Red
group

Redpurple
group

Redpurple
group

Red
group

No

Yes

No

No

No

No

No

No

69
Narrow

67
Narrow

78
Moderate

92
Wide

73
Narrow

37
Narrow

61
Narrow

62
Narrow

Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory Satisfactory

Yellowish
green
14. Oil content% 56.64
15. Protein
22.26
content %

Yellowish
green
58.89
24.77

Source: Gökçe and Akçay (1993).

Yellowish
green
56.27
23.47

Yellowish
56.70
20.88

Yellowish
green
58.13
23.45

Yellowish
green
62.30
20.00

Yellowish
green
59.11
23.31

Yellowish
green
59.35
26.38
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Table 5. Some traits of foreign pistachio varieties grown in Turkey
Trait
Foreign varieties
Ohadi
Vahidi
Bilgen†

7. Nut shape
8. Nut colour
Hull
Dehiscence
Hull tip

Round
Ovoid
Ovoid
Elongated
Ovoid
Ivory
Ivory
Ivory
Dark ivory
Dark ivory
Non-dehiscent Non-dehiscent Non-dehiscent Non-dehiscent Non-dehiscent

6. Nut
size
(mm)

Spreading
Late
Sparse
Late
Moderate
17.00
12.03
11.09

9. Hull
characteristic

Spreading
Late
Sparse
Very late
Moderate
20.52
15.12
13.61

Semi-erect
Mid-late
Sparse
Late
Moderate
20.24
12.36
11.59

Mumtaz

1. Habit
2. Inflorescence
3. Fruiting rachis
4. Ripening period
5. Bearing
Nut length
Nut width
Nut Thickness

Little
pronounced
Hull colour
Orange-red
group
Hull
colour No
homogeneity
10. Split nuts %
47
11. Suture opening
Moderate
12. Kernel flavour
Satisfactory
13. Kernel colour
Yellowish
14. Oil content %
58.97
15. Protein content % 23.22

Spreading
Late
Sparse
Late
Moderate
18.47
13.72
12.52

Sefidi

Spreading
Mid-late
Sparse
Very late
Moderate
21.04
13.65
13.06

Little
pronounced
Orange-red
group
Yes

Little
pronounced
Yellow-orange
group
Yes

Strongly
pronounced
Yellow-orange
group
No

Strongly
pronounced
Orange-red
group
No

42
Narrow
Satisfactory
Yellowish
51.75
24.63

32
Narrow
Satisfactory
Yellowish
55.67
21.77

71
Narrow
Satisfactory
Yellowish
56.77
24.43

58
Narrow
Satisfactory
Yellowish
55.40
23.15

Source: Gökçe and Akçay (1993). †This variety was introduced from Iraq by A.M. Bilgen.

Some traits of foreign varieties grown in Turkey
1.
2.
3.
4.

5.
6.

7.
8.
9.

10.
11.

Habit (6.1.2): Sefidi is semi-erect and all others varieties are spreading types.
Flowering: International pistachio varieties are generally late flowering. Sefidi and
Mumtaz are mid-late flowering; Ohadi, Bilgen and Vahidi varieties are late flowering.
Fruiting rachis: In all foreign varieties grown in Turkey, fruiting rachis is sparse.
Ripening period: Foreign varieties can be classified late to very late. Generally, late
varieties mature at the beginning of October in Turkey. If the maturation period is late,
drying of the fruits will be a major problem in cultivation.
Bearing (6.43.10): Alternate bearing of fruits is moderate in all introduced varieties.
Nut size: Nut size of introduced varieties is generally small.
• Nut length (mm)(6.4.6): Ranges from 17.00 to 21.04.
• Nut width (mm)(6.4.7): Ranges from 12.03 to 15.12.
• Nut thickness (mm)(6.4.8): Ranges from 11.09 to 13.61.
Nut shape (6.4.9): Bilgen, Vahidi and Mümtaz are ovoid while Ohadi is roundish and
Sefidi elongated.
Nutshell colour: ohadi, bilgen and vahidi—ivory; sefidi and mümtaz— dark ivory.
Hull characteristics
• Hull dehiscence (6.4.1): All non-dehiscent.
• Hull tip (6.4.3): In ohadi, bilgen and vahidi it is little pronounced whereas in sefidi
and mümtaz is strongly pronounced.
• Hull colour (6.4.4): Generally orange all varieties.
• Hull colour homogeneity (6.4.5): Homogenous in bilgen and vahidi, not
homogenous in ohadi, sefidi and mümtaz.
Split nuts (%)(6.9.17): Generally low. Sefidi having the highest splitting.
Suture opening (6.4.20): All varieties have narrow suture openings except ohadi in
which this trait is moderate.
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13.
14.
15.
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Kernel flavor (6.4.30): Generally satisfactory.
Kernel colour (6.4.31): Yellowish for all varieties.
Oil content (%)(6.3.1.2): The average oil content of foreign varieties ranges from 51.75 to
58.97% (karaca and Nizamoğlu 1995, Ak and Kaşka, 1998).
Protein content (%)(6.3.1.1): The average protein content of domestic varieties ranges
from 21.77 to 24.63% (Karaca and Nizamoğlu 1995, Ak and Kaşka 1998).

Marketing
Pistachio nuts are generally marketed as salted and roasted as in-shell nuts. Roasting taces
place in special ovens for 7 to 8 minutes at 110 °C or 4 to 5 minutes at 150-160 °C. During the
roasting the nuts are continuously agitated. Roasted nuts are kept in plastic film lined sacks
(Kaşka 1990).
In Turkey a certain amount of pistachio nuts is marketed as green kernels. The shells of
nuts harvested a little earlier or grown at high elevations are split by hand crackers,
separated from the kernels sieved and finally steam-sterilized before being sold in paper
bags. The green kernels are more expensive and are used mostly in ice cream, pastry, halva
(sweet dessert), baklava (sweet pastry), chocolate and other confectionery preparation
(Kaşka, 1990).
Roasted in-shell pistachio nuts should be stored in a dry place to avoid absorption of
moisture and the loss of flavour. Over the past ten years, Turkish salted and roasted
pistachio nuts have been marketed in vacuum-sealed polyethylene bags of 250 g, 500 g and
1000 g (Kaşka 1990).
At the market, Turkish pistachio varieties are classified in two groups: (a) varieties with
long fruits used for the table (Siirt, Ohadi, Mümtaz etc) and (b) varieties with green kernels
for industrial use (Uzun, Kırmızı, Halebi etc.) (Ayfer 1964).

Conservation
The germplasm of Turkish and international varieties is being maintained in Gaziantep in
the field collection of the Pistachio Research Institute. The same varieties are also preserved
in Ceylanpinar Experimental State Farm. In order to safeguard the genetic identity of each
variety, and to best contribute to their preservation, global and regional field collections
should be established to this regard with the aim of preserving all varieties and possible
ecotypes. Tekin and Akkök (1995) carried out studies on pistachio in Şanliurfa, Gaziantep,
Kahramanmaraş and Adıyaman Provinces. These studies have lead to the selection of 16
types, all having different characters. These types have been subsequently planted in both
Gaziantep (Pistachio Research Institute) and Ceylanpinar State Farm.

Concluding remarks
In Şanliurfa, Gaziantep and other Turkish localities, pistachio trees will be irrigated and their
yield will be further increased. Besides its positive effect on yield, irrigation also has a very
beneficial effect on the increase of nut size and splitting incidence. Irrigation also reduces the
percentage of blank nuts. Leaf size and number of current years shoots are also increased
through irrigation (Goldhamer et al. 1987). As a result of this, the incidence of alternate
bearing is expected to decrease in the future in Turkey.
Among the domestic varieties, Siirt is the most important for table use. It is therefore
recommended that new orchards in the country be established using this variety.
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Introduction
Within the genus Pistacia of the Anacardiaceae Family, there are 11 species, some of which
are used as ornamental and others as fruit trees (Ozbek 1978). Leaves, flowers, fruits and
growing habit of the trees are diagnostic traits used to classify these species. The leaves of
Pistacia species are pinnate. The numbers of leaflets may vary from 1 to 20.

The distribution of Pistacia species in Turkey
South-eastern Anatolian Region
P. vera L., P. terebinthus L. and P. khinjuk Stocks and their Natural hybrids are widely
spread across this region (Bilgen, 1973).
Pistacia terebinthus is mainly present in the Province of Gaziantep, Adiyaman,
Kahramanmaraş and Şanliiurfa. Pistacia khinjuk is found in Siirt, Hakkari, Gaziantep,
Adiyaman, Bitlis. Pistacia vera and its hybrids are present in Gaziantep and
Kahramanmaraş.
Mediterranean and Southeast Eagean Region
P. atlantica, P. mutica, and P. terebinthus are widely spread and some wild trees of P. palaestina
and P. lentiscus can be also found in this region. These species are usually recorded in areas
away from the cultivated land in arid zones of the region up to 950 m a.s.l. The occurrence of
these species on the coast has been also recorded.
Eagean Region
P. atlantica, P. mutica and P. terebinthus are widely spread. P. palaestina and P. lentiscus can
also be found here.
Central Anatolia, Transitional Areas between Central Anatolia and Mediterranean and
Transitional Areas between Central Anatolia and Aegean Sea Region
In some areas of these regions stands of P. vera, P. atlantica, P. terebinthus and P. mutica can be
found (Fig. 1).

Some characteristics of Pistacia species grown in Turkey
Pistacia vera L. ‘Antepfistigi, Kusfistigi’
The area of origin of domesticated Pistacia vera is South Eastern Anatolia. Here the species is
generally grown as a tree (Ozbek 1978). The height of the trees ranges from 3 to 8 m. The tree
crown, especially in female plants, is spreading. The leaves are compound and odd-pinnate.
There are one, two or three pairs of leaflets and odd leaflets on the tip of the leaves, which
are generally larger than other leaflets. The leaves with no stipules are dark green, the upper
side is bright and the bottom dull. The shape of the leaflets of the female trees is elliptic while
in male trees is close to ovate (Bilgen 1973).
The inflorescence of Pistacia vera is a panicle. Staminate and pistillate flowers do not have
petals. Staminate clusters have 200-600 flowers and pistillate clusters have 80-130 flowers
(Atli et al. 1994).
The fruits (Fig. 2) are drupes and 10-20 mm long and 6-12 mm wide. The shape of the
fruits varies from long elliptic to round (Ayfer 1959).
In Turkey, Uzun and Kirmizi varieties are mostly used as rootstocks. The seedlings of
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Siirt, however, reach the suitable thickness for budding faster than other cultivars (Atli and
Kaşka 1997). The seedlings of Pistacia vera are resistant to soil-born nematodes. As rootstock
Pistacia vera shows less tree crown growth and yields when compared to trees grafted on P.
atlantica or P. khinjuk (Table 1).
Pistacia khinjuk Stocks ‘Buttum’
P. khinjuk is widely spread in the Provinces of Siirt, Hakkari, Bitlis, Gaziantep and some part
of Mardin in the Southeast Anatolian region of Turkey. The trees of P. khinjuk (Fig. 3) may
grow up to 10 m in height. Its leaves are odd-pinnate with two to four pair of leaflets and
show great diversity in shape and size.
The inflorescence of P. khinjuk is similar to that of P. vera but the flowers in the cluster of
the staminate inflorescence of P. khinjuk are tight and reddish. The stem in the clusters is
green or light green. The blossoming period in P. khinjuk is late. Its fruits (Fig. 4) have a
round shape and are 6.6-12.3 mm long and 4.8-9.6 mm wide. The weight of 100 nuts ranges
between 10.02 and 65.04 g. The hull colour is green (Atli and Arpaci 1998).
Seedlings of P. khinjuk do not grow in height quickly. However, the base of the
seedling and its grafting point grow faster than in other rootstocks; thus they reach
suitable budding thickness more quickly. The seedlings form very smooth stems.
Although the seedlings of P. atlantica and P. vera grow fast and taller, their stem
diameters do not develop very well and do not reach a suitable thickness for grafting or
budding. According to literature, P. khinjuk seems to take greater advantage of the
nitrogen present in the soil more than any other Pistacia species (Bilgen 1985). The
compatibility of the seedlings of P. khinjuk with standard pistachio cultivars is very good
and there is no swelling and growth differences at the grafting or budding point.
Whenever the seedlings of P. khinjuk are used as rootstock in dry areas, the trees should
be planted 8-10 m apart depending on the soil structure (Ozbek 1978) (Table 1).
Pistacia terebinthus L. ‘Melengiç’
This species is widely spread across the Mediterranean and the temperate areas of Turkey.
The seedlings of P. terebinthus can grow in the stony and calcareous soil of the dry areas.
They are resistant to cold and drought. For this reason, the seedlings of P. terebinthus
growing naturally in non-agricultural areas (Fig. 5) could be grafted with pistachio cultivars
and provide relevant benefits to the cultivation of the crop (Tekin et al. 1995).
The trees of P. terebinthus grow as shrubs, bushes, small trees or trees. They may grow up
to 3–5 m in height depending on the soil conditions. They grow naturally in rocky areas and
forests as shrubs or bushes.
The leaves of P. terebinthus are odd-pinnate. The number of leaflets varies; usually four to
six pairs. The shape of the leaflets is ovate or lanceolate. The lanceolate leaflets type is more
common in Turkey. The odd leaflet on the tip of the leaf is similar in size to the other leaflets.
P. terebinthus show variations with regard to flower colour. In fact, the structure and
colour of the clusters may change from one plant to another; however, a cluster and its rachis
are usually reddish. Inflorescences blossom at the same time as those of P. vera and often also
with those of P. atlantica.
The shape of its fruits resembles a swollen lentil, 5.7 mm long and 4.2 mm wide. As
rootstocks the seedlings of P. terebinthus are resistant to soil-born nematodes.
It should be noted that in irrigated areas, there are no differences of growth rate among
seedlings of different Pistacia species grown in pots for one year and planted later on in the
soil. All of them show suitable thickness for budding in the second year (Arpaci et al. 1994).
Swelling on the scion side of the graft union occurs when the seedlings of P. terebinthus
are used as rootstock for pistachio cultivars. This swelling however does not have negative
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effect on the yield. On the contrary this phenomenon seems to cause early fruit setting and
yield increase (Table 1).
Pistacia atlantica Desf. ‘Atlantik sakizi’
The trees of P. atlantica are spread in the Mediterranean and Aegean regions of Turkey.
P. atlantica is recorded in the same areas where P. mutica is also found. Although P.
mutica has a rounded tree shape, different from that of P. atlantica, the latter is often
accepted as synonymous of P. mutica. The trees of P. atlantica may grow up to 15-20 m
height (Fig. 6). Its leaves are odd-pinnate with three to five pair of leaflets with a hard
sharp apix (Ozbek, 1978).
The fruits have a round shape and are the same size or smaller than those of P. terebinthus
(Fig. 7). They are 5.9-8.5 mm long and 4.2-6.2 mm wide. The 100 nuts weight ranges between
8.34 and 15.43 g. The stamina clusters are tight whereas pistillate clusters are loose. They
flower earlier than those of P. terebinthus and P. vera (Arpaci and Atli, 1996).
One-year old seedlings of P. atlantica are tiny and relatively tall. Although seedlings
grown in pots reach better thickness for budding than others, they develop many lateral
shoots, which causes difficulties during the budding operation (Arpaci et al. 1994). In open
soil conditions they develop thick stems and a bigger tree crown if compared to seedlings of
P. khinjuk and P. vera (Bilgen 1973) (Table 1).
Pistacia palaestina Boiss. ‘Filistin sakizi’
The trees of P. palaestina are spread on the coastal line of the Mediterranean and the Aegean
Sea. Its leaves are similar to those of P. terebinthus. The species grows as a tree, larger than P.
terebinthus, from 2 to 5 m in height. The colour of the trunk is brownish. The leaves are oddpinnate with three to seven pair of leaflets. The leaf rachis is feathered and long. The leaves
fall from the tree as in the locust tree. The tip of the leaflets is somewhat thorny.
The fruits of P. palaestina are similar to those of P. terebinthus but smaller, and the colour of
their hull is darker (Bilgen 1973). The fruits are 5.9 mm long and 3.6 mm wide. The weight of
100 nuts is 4.70 g. (Arpaci and Atli 1996) (Table 1).
Pistacia lentiscus L. ‘Mezdeki sakizi’
This species grows only on the coast of the Mediterranean and the Aegean Sea. It is only
used to produce turpentine and chewing gums and not used as rootstock. P. lentiscus grows
as bush or shrub and can reach up to 2-3 m in height. Its leaves are even-pinnate with two to
four pair of leaflets. The fruits are rounded 4.7 mm long and 3.9 mm wide. The weight of 100
nuts is 3.85 g (Arpaci and Atli 1996) (Table 1).
Table 1. Summary of main distinctive feature among Wild Pistacia species in Turkey
TRAIT

P. terebinthus

P. vera

P. khinjuk

Turkish name

Melengic

Kus fistigi

Buttum

Habit
Inflorescence
Ripening period
Nut length (mm)
Nut width (mm)
Nut thickness (mm)
100 nuts weight (g)
Nut shape
Hull colour

Multi- stem
Intermediate
Intermediate
5.7
4.2
5.1
4.00 - 4.70
Rounded
Green

Semi-erect
Erect
Intermediate
Late
Intermediate
Late
15–21
6.6–12.3
6–9
4.8–9.6
10–11
5.6–11.4
40.00–75.00
10.02–65.04
Elongated
Rounded
Red
(various Green
degree)

P. atlantica

P. lentiscus

P. palaestina

Atlantik
sakizi
Erect
Early
Early
5.9–8.5
4.2–6.2
5.9–7.7
8.34–15.43
Rounded
Green

Mezdeki
sakizi
Bush
–
–
4.7
3.9
4.9
3.85
Rounded
Black

Filistin sakizi
Semi-erect
Intermediate
Early
5.9
3.6
4.9
4.70
Rounded
Green
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Fig. 1 Distribution of wild pistachio species in Turkey according to Arpaci and Atli (1996).
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Fig. 2. Dry nuts of P. vera types and Siirt cv.

Fig. 4. Dry nuts of P. khinjuk types.

Fig. 3. A Pistacia khinjuk tree.

Fig. 5. A View of the P. terebinthus area.

Fig. 7. Dry nuts of P. atlantica types.

Fig. 6. A Pistacia atlantica tree.

Fig. 9. Nuts and leaves of P. lentiscus.

Fig. 8. Leaves of P. palaestina.
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Introduction
The area of origin of Pistacia vera of pistachio is West central Asia (Zohary 1952,
Whitehouse 1957) where large areas covered by natural population can still be found (e.g.
Iran). In Mediterranean countries pistachio was introduced for cultivation during the
first century BC Today, this crop is commercially cultivated mainly in Iran, USA, Turkey,
Syria, Afghanistan, Lebanon, Palestine, Greece, India, Italy, Cyprus and Tunisia
(Pontikis 1987).
In 1996, the area cultivated with pistachio in Cyprus was 220 ha, the total production of
nuts 35 tons for a correspondent economic value of US$200 000. In the same period, 285 tons
of pistachio were also imported to meet the local demand and the price (F.O.B.) of this
imported product was US$3890 per ton. Pistachio is a relatively new crop in Cyprus and it is
cultivated under irrigation. The average yield is 0.2 tons per hectare, and the nuts fetch
extremely high prices in the market. The farm-gate producer's price is US$5800 per ton
(Anonymous 1996, Papayiannis and Markou 1998).

Taxonomy
Pistachio (Pistacia vera L.) belongs to the family of Anacardiaceae. According to Zohary (1952)
the genus Pistacia includes 11 species. The most important are: P. terebinthus L.,
P. palaestina L., P. terebinthus cv. tsikoudia, P. atlantica Desf., P. lentiscus L., P. lentiscus cv. chia
or latifolia, P. chinensis Bunge, P. integerrima Stew., P. mexicana HBK., P. mutica Fisch. & Mey.
and P. vera L.

Species grown in Cyprus
Four of the above-mentioned species can be found in Cyprus, P. lentiscus L. (lentiscus, called
Schinia, Schinnos), P. terebinthus (terebinth, called Trimithkia), P. atlantica Desf. (called
Treminthos) and P. vera L. (Meikle 1977, Della 1998). P. atlantica is the mastic producing tree
which is used for making pies and, in the past, for oil production (Della 1998).
Ten samples of P. lentiscus, P. terebinthus and P. atlantica were collected in October 1995 by
ARI, and herbarium specimens are kept at the ARI National Herbarium (Della 1996). Out of these
species only P. vera L. is grown commercially in the country.

Propagation
The main rootstock of pistachio in Cyprus is P. terebinthus. Its seedlings are budded in June or
September with mature buds of P. vera in the new vegetation, and in spring with buds from
budsticks of the previous year's vegetation which have been kept in refrigerators. Terebinth
rootstocks are considered resistant to soil born diseases s.a. Phythophtora spp. and Verticillium
spp. and nematodes (Stavrides 1994).

Establishment of plantations and cultural practices
The planting distance in new orchards is 8×8 m and the ratio of female to male trees is 8:1. In the
plantation 2/3 of the male trees belong to the clone type ‘C’ and 1/3 to the type ‘B’. The trees
have a "cup" type of shape and the pruning is very light.
Irrigation is mainly by mini-sprinklers (Fig. 1): 7500 tons/ha of water is applied from April to
September. The recommended dose of fertilizer for mature trees is 800 g N, 400 g P and 700 g K
per tree (Stavrides 1994).
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Pest and diseases
The main pest and diseases of pistachio in Cyprus are Pulvinaria spp., Ceroplastes rusci, Saissetia
oleae, Lepidosaphes spp., Pshylla spp., Thyrsostoma guerini, Eurytoma spp., Redithrips syriacus,
Epidiaspis gennadii, Septoria pistacina and Vromyces terebinthi (Stavrides 1994).

Irrigation experiments
These experiments were carried out to investigate on the increase of nut splitting through
irrigation.
The experiments were undertaken over the following periods:
1. Early May to early September
2. Early June to early September
3. Early July to early September
4. Late July to early September
5. Early May to early June
6. Early May to late July.
The amount of water applied ranged between 115 and 330 mm. Nut splitting was severely
reduced when irrigation was interrupted in late June or July (i.e. it was only 37% compared
with 74% obtained in the other treatments) (Eliades 1991).

Pistachio field collection
In 1967, a collection of pistachio female and male trees was established at the Athalassa
Experimental Farm of the Agricultural Research Institute. These trees have been selected
from different parts of the country and the names given to them are those of the town,
village or place from where they were collected (Table 1). In the collection there are also
some foreign varieties. Results of preliminary characterization indicated that most of these
collected trees belong to foreign varieties introduced by local people or visitors, from
neighbouring countries many years ago.
Nevertheless, additional work is recorded to properly identify and characterize the
genetic resources of pistachio maintained in this collection. The descriptors for pistachio of
the International Plant Genetic Resources Institute (IPGRI 1997) will be very useful for this
purpose.

Evaluation of foreign Pistachio varieties and clones
Seven female varieties and three clones have been tested at the Saittas Government Nursery
of the Dept. of Agriculture. Table 2 reports the flowering period of the male clones and the
maturation period of the nuts. ‘Clone C Special’ is a more suitable pollinator for the late
varieties Ohady, Oleimy and Seffidex whereas ‘Clone C’ for the early varieties Aeginis,
Batouri, Bondoki and Ashoury. The kernel of variety Aeginis has the lowest protein content
and Bondoki the highest (Table 3). However, the protein content in the kernel of the other
varieties was similar to that of Bondoki, except in Oleimy, which was slightly lower. Kernels
of Batouri have the lowest fat content; in Ohady this is the highest.
Kernels of Bondoki have the highest concentration of Zn and those of Ashoury the lowest
(a difference between the two varieties of 130%). Oleimy and Seffidex have the same
concentration of Cu, which is higher than that of any other variety. Ohady has the highest
concentration of Fe and Ashoury the lowest, (the difference between them being 70%).
Bondoki is the richest variety in Mn 320% (higher than Oleimy). The Mn concentration in the
kernel of the other varieties is similar to that of Oleimy. Batouri and Ashoury varieties have
higher concentration of Ca than other varieties, in which the concentration of this element is
approximately the same for all. Batouri has the highest concentration in Mg and Ohady and
Oleimy the lowest, the other varieties having intermediate values.
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Fig. 1. Plantation of Pistachio (Pistacia vera L.) on bearing stage and harvesting of the nut.

Fig. 2. Nuts of the varieties Aeginis and Batoury of Pistachio (Pistacia vera L).

Fig. 3. Nuts of the varieties Ashoury and Owhadi of Pistachio (Pistacia vera L).

Fig. 4. Nuts of the varieties Seffidex and Boundouky of Pistachio (Pistacia vera L).
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The nuts and kernels of the varieties Seffidex, Ohady Batouri, Ashoury, Bondoki and
Aeginis are shown in Figs 2–4.
Table 1. List of selected pistachio, female and
male trees, from different areas of Cyprus and
foreign varieties, maintained of the ARI Athalassa
Experimental Farm

Male

Table 2. Flowering and maturation period of three
male clones and seven female varieties of
pistachio grown at the Saittas Government
Nursery

Female

Clone/
variety

1. HQ2

1. Pergamos

9. Vatili No. 6

2. Lebanon
3. Greece "C"

2. Ashoury
3. Ohadi

10. Larnaca
11. Vatili No.9

4. Vatili No. 1
5. Vatili No. 8
6. Vatili No. 10
7. Greece "B"

4. Famagusta large
5. Greece
6. Vatili No.5
7. Famagusta small
8. Ayios Neophytos

12. Limnia
13. Vatili No. 4
14. Greece C
15. Turkey
16. Vatili No.2

Clone "B"
27/3 Clone "C"
Clone "C"
Special
Aeginis
Batouri
Bondoki
Ashoury
Oleimy

Flowering
period

Nut maturation
period

27/3 - 20/4

–

23/3 - 22/4
5/4 - 28/4

–
–
28/8–5/10
1/9–10/10
25/8–30/9
28/8–5/10
5/9–10/10

Table 3. Chemical analysis of the kernels of seven pistachio varieties grown at the Saittas Government Nursery,
(1996 data)
Variety
Protein
Fat
Zn
Cu
Fe
Mn
Ca
Mg
(%)
(%)
(ppm)
(ppm)
(ppm)
(ppm)
(%)
(%)
Seffidex
Ohady
Batouri
Ashoury
Oleimy
Bondoki
Aeginis

24.5
24.5
24.7
24.7
23.4
24.8
22

52
55
51.1
53.7
53.4
54
53.9

26
22
30
13
19
46
22

14
10
11
12
14
10
11

33
46
37
27
40
38
34

7
7
8
9
5
21
9

0.09
0.09
0.10
0.11
0.09
0.08
0.09

0.16
0.14
0.20
0.16
0.14
0.15
0.19
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Natural occurrence, distribution and uses of Pistacia species in
Pakistan
R. Anwar and M.A. Rabbani
Pakistan Agricultural Research Council, National Plant Genetic Resource Institute (NPGRI),
Islamabad, Pakistan

Introduction
Pistacia L. is mainly a subtropical genus comprising some ten species of dioecious trees and
shrubs. Eight species are native to the Old World and two occur in southern USA and
Mexico.
Geographically, the largest concentration of Pistacia species is found in West Asia and in
the Mediterranean region (Zohary 1995). Wild species play an important role in the
development of pistachio varieties as they provide rootstocks resistant to biotic and abiotic
stresses, tolerant to drought and able to thrive on poor soil conditions these are the
characteristics that make this crop and its wild relatives very suitable for planting in
marginal lands (Padulosi et al. 1995). Little work has been done on the taxonomic
identification within the genus Pistacia in Pakistan. During an ecogeographic survey carried
out in the country, three main species were recognized, namely P. atlantica, P. khinjuk and P.
chinensis, all of them are known as spontaneous species (Table 1) (Thompson et al. 1988). The
cultivated species P. vera is grown in Baluchistan, mainly in the districts of Loralai and
Ziarat.
Objective of this paper is to present the taxonomy, distribution and utilization of various
Pistacia species recorded in Pakistan.

Taxonomy and distribution
Pistacia atlantica Desf. (Including P. cabulica Stocks and P. mutica Fischer & Meyer)
This is one of the most widely distributed wild species, which extends from the Eastern
Mediterranean through the southeast Caucasus, Iran, Afghanistan to the whole area of
northern and western Pakistan. In Pakistan, it is found in Baluchistan, Kurram valley,
Chitral, and Gilgit area (Fig. 1). It is distributed everywhere from 1200 to 3000 m a.s.l., in
semi-arid forests. It is commonly associated with Pistacia khinjuk, Quercus infectoria, Cedrus
deodara, Pinus gerardiana, Juniperus excelsa, and Fraxinus xanthoxyloides. At lower elevations, it
is one of the most important trees in the dry, subtropical broad-leaved, open forests that
harbour Olea ferruginea as a main species. Its trees grow on open, dry, rocky or gravely
slopes. Trees are relatively tall—up to 8 m. Leaves are imparipinnate, five to nine leaflets,
lanceolate, 26-70 mm long and 8-22 mm wide. Petioles are winged. Panicles are extraaxillaries, 7-15 cm long. On a single tree, 37 nuts per cluster are recorded on average (record
taken from 18 clusters). Fruit clusters have one central peduncle which branches farther up
than in P. khinjuk (which branch low and has a more spreading appearance due to several
peduncles emerging from nearly the same location on the stem). Individual fruits have short
oval shape, about 10-13 mm long. The fruit hull is yellow with a red blush. Embryos are
green. The nuts are harvested from the end of August to the end of September. After harvest,
they are washed through a single process, dried, roasted and salted. At the end of these
processes the nuts are ready to be marketed.
Pistacia chinensis Bunge subsp. integerrima (Stewart) Rech.
The distribution of this species ranges from East Afghanistan to West Nepal. In Pakistan, it
occurs in Baluchistan, Suleiman Mountains, Salt Mountainous range, along the Siwalik tract,
Kurram and Peshawar Valleys and along the outer Himalayan region between 500 and
2400 m a.s.l. It is scattered in the sub-tropical pine forests (Pinus roxburghii) where rainfall
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occur mostly in summers and in the subtropical, dry forests associated with Olea ferruginea. It
has also been commonly observed in association with Pyrus pashia and Diospyros lotus. Due to
the widespread destruction of the vegetation in the natural habitats of this species, relatively
few trees can be observed.
Trees are larger than in the other Pistacia species present in Pakistan, reaching 18 m in
height. Leaves are also larger (16-25 cm long), with 7 to 13 leaflets, acuminate, 7-13 cm long,
and pale green on the below side. Leaves on young shoots are brilliant red, which makes it
very easy to locate these trees. Leaves commonly have irregular shapes and often long (25
cm) reddish-brown galls. Fruit clusters are larger (15-25 cm long) than those present in the
other two species. Individual fruits are globose (6-8 mm diameter), somewhat compressed
and greyish-brown. Fruits mature much earlier than those of other Pistacia species. Fruiting
occurs in June and July, therefore harvesting of this species is done in late June to mid July,
before fruits are eaten by animals. As the fruit is too small for human consumption and shells
do not split, this species can be best used as rootstocks or as an ornamental.
Pistacia khinjuk Stocks (syn. P. acuminata Boiss. and Buhse)
This species occurs naturally in Egypt, Syria, Turkey, Iraq, Iran, Afghanistan and Pakistan. In
Pakistan it is commonly found in the dry, rocky areas of Baluchistan, Khyber, Chitral, and
Gilgit, from 1500 to 2450 m a.s.l. It is also found in the Indus river gorge from Kohistan
district up to Skardu valley. Due to the heavy destruction of trees in the Northern areas of
the country, this taxon can be found only in very inaccessible places, on rocky cliffs where
neither goats nor humans can reach them. This species is commonly found growing on rock
soils, which seem to be very unsuitable sites for trees. Other plant species associated with
this taxon are P. atlantica, Prunus kuramica, Quercus infectoria and Artemisia spp.
Trees are smaller than those of the other two species. In this species, trees differ from
P. atlantica for their fewer leaflets (3 to 7), which are broader (ovate-oblong, rather than
lanceolate) and lathery in texture. Fruit clusters are larger (14-22 cm long) and more lowbranched, resulting in a more spreading appearance. Individual fruits are similar to those of
P. atlantica, through a little smaller (4 to 6 mm long). Some of the fruits are blue-blackish,
whereas others are yellowish. Embryos in the nuts are yellow. The period from the end of
August to the end of September appears to be the most appropriate season for the collection
of seeds. In some areas (2060 m a.s.l.), nuts have been reported to fall in late September and
early October. Since nuts are too small and indehiscent, the potential value of this species is
to be rootstocks for P. vera. The distribution of the three wild species recorded in Pakistan is
given in Fig. 1.

Genetic erosion
In Pakistan, many plant species, both wild and naturalized, are either disappearing or their
distribution and genetic diversity is being greatly diminished by the increasing demographic
pressure. Widespread destruction of woody species like pistachio is also recorded in some
regions, where people in research of fuel wood cut them indehiscent. Moreover, as the wild
populations are scattered on mountain slopes, landslides due to excessive rains are also a
cause of considerable damage to these trees. All these factors represent a severe threat to the
indigenous genetic diversity of Pistacia in the Western and Northern mountain areas of
Pakistan.
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Fig. 1. The distribution of the three wild species recorded in Pakistan.

Future needs
So far, only northern mountainous regions of Pakistan have been visited for the collection of
temperate fruit and nut species including pistachio. A systematic survey on the genetic
variation of Pistacia species has not yet been carried out in the Kurram Valley and Western
Pakistan (Baluchistan).
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Table 1. Collection of wild species of Pistacia in Pakistan
Name of species

Pistacia atlantica
Pistacia integerrima
Pistacia khinjuk

No.ofsamples

6
3
7

No. of herbarium samples

3
3
12
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Pistacia in Central Asia
Kayimov A.K., R.A. Sultanov and G.M. Chernova
Uzbek Scientific Research Institute for Forestry, Tashkent, Uzbekistan
The genus Pistacia L. includes nearly 20 species of small evergreen and deciduous trees and
shrubs, widely distributed in subtropical and tropical areas of the north hemisphere.
In the Central Asian Republics only one species of Pistacia can be commonly found viz.
Pistacia vera L. the ancestor of pistachio. Due to its edible fruits, Pistacia vera occupies a
special position within the genus. In nature this relatively not high deciduous tree, usually
multi-stemmed, occurs in the habit of a big bush. It is characterized by an extraordinary
polymorphism of fruits, racemes and leaves. Because of its large nuts (the largest with the
genus), P. vera is the only species used as a source of edible nuts and it has been therefore
introduced into cultivation as a valuable horticulture tree.
P. vera is well known for its wide distribution, ranging from the foothills of the Kirgiz
mountainous range (42°5' latitude North) to the foothills of the Parapamiz (35°6' latitude
South) and from the Boam canyon in the Kirgiz mountainous range (74°3' longitude East) to
Southwest of the Kapetdag (55°4' longitude West).
The different climatic and soil conditions three main regions for its distribution in Central
Asia to be distinguished. These regions are the natural centers of genetic diversity for the
species and offer great potentials for the exploitation of the cultigen through dry
horticultural systems.
The Tien-Shan Region in the North hosts the pistachio stands of South Kirgizstan (nearly
20 000 ha), which are growing in the foothills of the Fergana and Chingiz-Tash mountain
range (800-1600 m a.s.l.).
Pistachio occurs in North Kirgizstan (on the foothills of the Kirgiz mountain chain),
Uzbekistan (the Pskem and Chatkal mountain chains), South Kazakhstan (the Talas, the
Alatau, the Karatau) and North Tajikistan (the Kuramin mountain chain) in the form of small
populations and few isolated stands.
In this region, the most interesting natural P. vera populations are those from South
Kirgizstan at an altitude of 800 to1200 m a.s.l.
In the Central Pamir-Alay Region, pistachio stands are recorded from South Tajikistan
(ca 130 000 ha), South Uzbekistan (ca 15 000 ha) and East Turkmenistan (5000 ha).
In the past in this region, P. vera was growing as thicket forests. Today the species is
widely distributed along Pandj, Karatau, Teriklitau, Arooktau, Sarsharak and Chaltau
mountain ranges (Tajikistan), Babatag (South Uzbekistan), Koogitau (East Turkmenistan)
from an altitude of 500 m a.s.l. up to 1800 m a.s.l. In this region, relatively thick and most
fertile population stands are found at 800-1200 (1300) m of altitude.
South Kapetdag Region includes pistachio stands of the Southwest of Turkmenistan. They are
the continuation of P. vera population of the Parapamiz entering into Turkmenistan through two
patterns of distribution: one located East of Kooshka (‘the Kooshka grove’) and the second west
of Kooshka (the Pool grove, Khatoom grove and the Badhiz forest reserve all known as ‘Badhiz’).
In this region P. vera populations (almost 75 000 ha) are represented by isolated and
sometime rare stands growing at an altitudinal range of 600-1000 m a.s.l.
P. vera in the Central Asian region is recorded also from grey desertic soils on mountainous
slopes. It does not grow, however, in chestnut and cinnamonic calcareous soils in the foothills
of the Kirgiz mountain chain and the Pamir-Alay above an altitude of 1600 m a.s.l.
All the three regions of the natural distribution of P. vera are located deep in the Eurasian
island, in areas well insulated from the influence of the sea climate. Their climate is therefore
continental with sharp seasonal changes and daily fluctuations. The absolute maximum
temperature can reach +48°C in July and absolute minimum during the coldest month
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(January) is -30°C (-40°C can be reached in northern parts).
The average monthly temperature fluctuates from +27 to +30°C. Average annual
temperature all over the three regions is +14.5°C (from +10.3°C on the North border of the
area to +16°C on the South).
Because of intense solar irradiation the main areas of P. vera receive adequate heat.
Considering that the average length of the vegetative period in P. vera is 220 days and the
average monthly air temperature is 22 to 23°C, the accumulated amount of temperature
above +50°C reaches 3800°C on the north border of area and 6000°C on the south. Likewise,
the period of temperature above 10°C is 220 to 240 days on average and the accumulated
positive temperature is 3500 to 5000°C. These values influence favourably the growth and
development of heat-loving P. vera trees.
Late spring frosts caused by occasional cool air masses from the West and Northwest, are
unfavourable factors for these trees. When such late frosts occur, the air temperature can
drop to 2°C. This event is particularly dangerous during blossoming.
On foothills of the Central Asian semi-desert, where P. vera is distributed, the level of
underground water is very deep (100 m or more). The only water replenishment for the soil
is atmospheric precipitation. Average annual rainfall is 350 mm up to 418 mm in the Kirgiz
mountain range and gradually decreasing moving from the Northeast to the Southwest
(289 mm in Badhiz). March and April are the rainiest months. There is no rain in summer.
Frequent dry and hot winds from the Southeast (from Afganistan) and the Northwest (from
Karakum) affect negatively affect tree growth and fruit development. Relative humidity in
the air in this period can drop to 8-10%.
The regions of P. vera are characterized by a variety and complexity of reliefs.
Hillsides are often crossed by ravines. Central Asian P. vera stands are characterized by
less canopy and greater root systems. Because of drier conditions and less soil moisture,
larger areas are occupied by the root system in the upper soil horizon. This provides the
tree with better growing conditions. Therefore it is not a coincidence but a natural
development that in the most extreme climatic conditions (Badhiz area) the distance
among stands is on average 10×25 m (30-40 trees per ha), whereas in the Pamir-Alay and
Tien-Shan regions, in more temperate hydrothermal regimes the density of pistachio
stands reaches 5×25 m (70-80 trees per ha). This is why many researches consider that P.
vera populations are in fact not forests and address them as ‘thickets’, ‘thin forests’ or
‘arid thin forests’, ‘parks’, ‘groves’ or ‘savanna’.
P. vera populations are called by botanists ‘xerophytic hard-leaved thin forest’ or ‘shiblak’,
which refers to a mixture of xerophytic, xeromezophytic and heat-loving trees. The most
recurrent species associated with P. vera is the ‘Bukharian almond‘ (Amygdalus bucharica) K.,
which often takes the place of P. vera on limestone rocks and stony slopes.
Pistacia vera is a typical subtropical plant well adapted to harsh dry conditions of the semidesert foothills of Central Asia. It is known that there are no tree species, except almond,
which can withstand such low of moisture. High temperatures during the hot dry season are
bearable for P. vera. In winter, during the period that the plant is in deep rest, trees can resist
very low temperatures. The survival of trees in the foothills of the Kirgiz and the Talas
mountain chains, where the temperature can drop as low as –40°C in winter, is a good
example of this cold resistance characteristic of P. vera.
At the same time, this species, as well as many other tree species, requires optimum
thermal conditions for biological activity. It has been calculated that during the vegetative
period, the accumulated amount of temperature above +5°C must be not less than 3400°C
and that above +10°C must be not less than 3200°C. Other growing phases require also
specific accumulated temperatures: 1700–1800°C are needed for the growth phase and nut
formation, not less than 1000°C for kernel formation and 3000 to 3500°C for fruit ripening.
With regard to the thermal factors for the vegetative period, the most favourable conditions
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for the growing and development of pistachio both for Central and for the North regions are
those found at 800-1300 m a.s.l. At an altitude higher than 1300 m a.s.l. low temperatures
restrain fruit bearing. P. vera has great adaptation to different soils; however it does not
tolerate excess salt and moisture whatsoever. It prefers a light sandy loam and loamy and
well-drained soils. The best stands are found on typical dark soils formed on deep loess
where the largest trees and highest nut production occur. An important factor for ensuring
the viability of pistachio in such extreme conditions is represented by its powerful horizontal
and vertical root system. In P. vera it is possible to note clearly two layers of root systems in
adult trees (50 to 80 years old): powerful tap roots reaching a depth of 5–6 m. and a
developed surface layer of thin small roots supplies the tree with moisture for rainfall in
winter and spring, and a central tap root system supplies the plant with water in the second
half of the vegetative period, i.e. in the hottest and driest period of year.
P. vera has a great soil and water conserving role, positively influencing the microclimate
of the foothills. In addition, this amazing plant is the source of the high oil-bearing pistachio
nuts. The kernel of a pistachio nut contains 70% fat, 15–20% of protein, 13% carbohydrates,
and 3–8% sugars and many microelements. Its caloric content is twice as high as that of
starch and sugar. On the international market, pistachio nuts are expensive, 3–4 times more
than walnuts and almonds.
At present, in Central Asia, P. vera is underexploited. On average, not more than 5 kg of
nuts are gathered per ha. The main pistachio populations grow under unregulated grazing.
This causes the death of seedlings. The destruction of these and other natural vegetation
associated growing in the water-catchment areas along the foothills of the Tien-Shan, the
Pamir-Alay and Kopetdag mountain chains leads to negative water balances across the
whole Central Asian region. In addition, the destruction of these natural ecosystems will
affect the conservation of the valuable genetic diversity of P. vera, which is so important for
crop improvement programmes. In 1935, N.I.Vavilov wrote "We only started to study the
forms of wild pistachio, but at present we have already found a great variety of forms,
including a large fruit-sized type, similar to the best California1 pistachios"
Indeed, Central Asian P. vera stands are characterized by a grear diversity in terms of
blossom and ripening period, resistance to pests and diseases, bearing power and altitude
ranges. Exceptionally great polymorphism of pistachio is also expressed in the size and
opening of nuts, on kernal output, kernel leaving, taste and nutritious value.
Research carried out on perennial forms showed the following fruit variation: size not less
18×10 mm, mass of 100 nuts not less than 85 g, amount of opening fruits not less than 70%
(from their total amount), presence of kernels not less than 50%, endocarp thickness not
greater than 1 mm. In spite of these findings, attention has been given to forms whose nuts
are round or longed-oval, with light shell colour, nut opening not less 1/3 of total length,
kernel of sweetish lightly oleaginous taste.
Pruning is necessary, even if 15% of the yielding branches are lost during this operation. It
has been noted in fact that if trees are not pruned, there is a greater exposure of the
vegetative system to dry wind which will have a detrimental affect on the yield (though this
effect is not greater than 5–15% of the bearing power of the tree). The yield of some selected
forms was more than 15 kg per tree: these were characterized as ‘high-yield’.
P. vera has never received attention by Central Asian government policy unlike walnut or
almond. This explains why production of this valuable crop is a relatively very recent
Pistachio trees were introduced into California in 1887, therefore activities on selection of best forms and
varieties of pistachio had already been started in USA at the time Vavilov began his survey and collecting
missions in Central Asia and Caucasus in the 1930s.
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activity in this region.
The search for interesting forms of P. vera based on 25 economic descriptors was only
developed at the beginning of the 1980s by the Central Asian Research Institute of Forestry.
(now Uzbek Research Institute of Forestry). This activity has allowed inclusion of the best
forms of pistachio in the State trails, and selection of the first 10 domestic (Central Asian)
types; four of which (Albina, Orzoo, Mountain Perl, October) have been so far distributed for
planting in foothill areas of Central Asia at an altitude of 800–1200 (1300) m. In this
plantation, (150–200 trees/ha) yield has been 600 to 800 kg/ha, which was calculated 5 to 6
years after beginning of fruit bearing stage.
In conclusion, P. vera natural populations in Central Asia are of important diversity for
the improvement of the cultivated pistachio. Greater efforts should be deployed for their
survey, conservation, characterization and use enhancement.
The following nine tables present a summary of data related to agromorphological
diversity of P. vera in Central Asia along with relevant climatic data recorded from main
growing areas.
Table 1. The habit and tree characteristics for some varieties
Male and female trees
Habit and tree characteristics
Growth habit
Branching
One year old shoot colour 6.2.14
6.1.2
6.1.4
Albina
Dustes universal Serohsil
Gornaya Jemchugina
Orzoo

Semi-erect
Erect
Spreading
Erect

Sparse
Sparse
Sparse
Sparse

Grey–greyish-brown
Reddish greyish-brown
Grey-greyish-brown
Reddish greyish-brown

Table 2. Leaf and leaflet characteristics for some varieties

3 (5) 7

7

3.5

Round
ovate

Acuminate

12

6

-

3 (5) 7

6

3.5

Roundish

Mucronulate

10

5

-

5 (7)

5

3

Roundish

Mucronulate Obtuse

15

7.7

3 (5)

8

4

Roundish

Mucronulate Obtuse

Attenuate
Obtuse

Apex
6.2.9

Margin
6.2.11

-

base
6.2.10

6

Shape
6.2.8

Width
6.2.5

12

Width
6.2.2

Length
6.2.4

Orzoo

Number
6.2.3

Dustes
universal
Serohsil
Gornaya
Jemchugina

Terminal leaflet

Colour1
6.2.13

Albina

Leaf
Length
6.2.1

Male and
female trees

Flat
Flat
Flat
Flat

1 Above: dark-green, below: greenish, trimmed

Table 3. Inflorescence characteristics for some varieties
Male and female trees
Inflorescence
Inflorescence
Inflorescence
Inflorescence
bud shape
bud colour
rachis length
6.3.5
6.3.6
6.3.8
Albina

Conical

Dustes universal Serohsil

Broadly ovate

Gornaya Jemchugina
Orzoo

Broadly ovate
Narrowly ovate

Grey-greyishbrown
Grey-greyishbrown
Greyish
Grey-greyishbrown

Number of primary
lateral inflorescence
branches
6.3.9

17

100

3

180

10

80

12

120
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Gornaya
Jemchugina

Dehiscence

Orzoo

Dehiscence

Homogeneity
6.4.5

Strongly
pronounced
Pronounced

10

9

_

0.88

.46

_

_

19

13

12

_

1.05

0.52

Little
pronounced

_

_

19

14

13

_

0.98

Kernel
weight
6.4.26

Weight
6.4.24

17

Shape
6.4.9

_

Length
6.4.6

Thickness
6.4.8

Dehiscence

Width
6.4.7

Albina

Nut

_

Colour
6.4.4

Tip
6.4.3

Dehiscence
6.4.1

Table 4. Fruit characteristics for some female varieties
Hull

53

0.52

Table 5. Thermical data of pistachio vegetative period in Arial of its natural growing in Uzbekistan
+5°C

1

+10°C

+20°C

1

+5°C

1

Duration
(days)

1600

Mean
date of
going
over

1400-1600

Duration
(days)

1100-1300

Mean
date of
going
over

800-1000

2

Duration
(days)

500-700

+ 20°C

2

Mean
date of
going
over

Altitude m
a.s.l

+10°C

2

5810

5650

4110

18.II - 30.XI

287

24.II - 9.XI.

258

8.V-15.X

160

5020

4760

3130

22.II - 12.XI

263

15.III - 30.XI

229

17.V- 8.IX

134

4090

3890

2130

16.III - 10.XI

239

12.IV - 27.X

198

8.VI -10.IX

94

3650

3510

1940

24.III - 31.X

221

13.IV - 9.X

189

8.VI-9.IX

93

3020

2520

1230

5.IV - 30.X

209

15.IV - 9.X

177

16.VI - 4.IX

81

1
2

Sum of average daily air temperature (°C) above
Duration of period with air temperature (°C) above

Table 6. Pistachio growing zone, 600–900 m above sea level average monthly and average annual,
maximal and minimal air temperatures (°C)
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII ANNUAL MAX
MIN
2.4

5.4

10.5

16.5

22.0

26.3

28.2

25.8

20.9

14.9

9.9

5.2

15.7

47

–25

Table 7. Average monthly and average annual amount of precipitation (mm)
I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

Annual

53

50

70

62

35

7

2

0

1

16

24

40

300

Table 8. Winter and vegetative periods amount of air temperatures (°C)
Winter period
Amount of days with air
temperature below zero

0

Vegetative period

Sum of air temperature
below zero

-

Amount of days with
average air temperature

Sum of air temperature

Above
+5°C

Above
+10°C

Above
+5°C

Above
+10°C

306

245

5554

5080
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Table 9. Approximate date of the first and the last frosts and duration of period without frost
Last frost

The first frost

14.iii

9.xi

Duration of period with out frost
239

Tables 10–12 refer specifically to the characterization of tree locate varieties (Albina,
Mountain perl and Orzoo)
Table 10. Some specific characteristics for variety Albina
Trait
Name of variety/name of taxon
Cultivation
area
of
natural
occurrence
Habit
Fruiting rachis
Bearing
Nut size/shape
Nut colour, hull characteristics
Nut opening
Kernel flavor
Kernel colour
Marketing
Conservation efforts in the country
Other traits

References

Data

Albina
Foothills of the Pamirs, the Tien-Shan, the Parapamize. Cultivated since
1984
Medium height. Tree crown compact, pyramidal. Crown diameter is 8 m. the
tree comes into farm fruit bearing at the age of 10-12 years. The variety is
attributed to ”high yield” category. The planning yield is 800 kg per ha.
Fruiting rachis evenly placed through whole crown. Friable, elongated,
meaning 50 nuts. Early ripening (second decade of August). Length 15–20
cm.
Not markedly alternate.
17 mm x 10 mm x 9 mm. Nut oblong.
Nut is white, nut shell slightly rough
Narrow (half of suture length). The incidence of opening is 80 –85%.
Kernel taste is good, sweet.
Light pink. Texture of kernel is dry, compact, light green.
Not widely distributed, cultivated on small plantations in Central Asia. Not
exported.
Conserved in collections (3-5 ha) in Uzbekistan, Tajikistan, Kyrgyzstan and
Turkmenistan.
• Nuts does not lose their flavour for 3-4 years
• Good for transportation
• Resistant to diseases and pests
• High content of: sugar (6%), fat (59%), protein (13%) in the nuts
Patented (certificate no. 3822 of April, 20,1981)

Table 11. Some specific characteristics for variety Mountain pearl
Trait
Data
Name of variety/name of taxon
Cultivation area of natural
occurrence
Habit
Fruiting rachis
Bearing
Nut size/shape
Nut colour, hull characteristics
Nut opening
Kernel flavor
Kernel colour
Marketing
Conservation efforts in the country
Other traits

References

Mountain pearl
Foothills of the Pamirs, the Tien-Shan, the Parapamize. The variety is
cultivated
Medium height Tree crown friable and roundish. Crown diameter 7 m. Tree
enters into fruit bearing after 12–15 years.
Nuts are gathered in glomerate roundish racemes. Lately ripening (third
decade of August). Seed vessel is white to the ripening moment.
Alternate
Large size, (19 mm × 13 mm × 12 mm). Nut shape rounded and medium
ribbed.
Nut shell is thin, grey and rough
Wide opening of nutshell, (4/5 of suture length). The incidence of opening is
80%.
Kernel taste is good, sweet.
Kernel coat is light pink. Texture of kernel is dry, compact, light green.
Not widely distributed, cultivated in small plantations in Central Asia. Not
exported.
Conserved in collections (3-5 ha) in Uzbekistan, Tajikistan, Kirgistan and
Turkmenistan.
• Nuts does not lose their flavour for 3-4 years
• Drought resistance
• Resistant to diseases and pests
• High content of sugar (5%), fat (57%), protein (13%)in the nuts
Patented (certificate no. 4256 of May, 5 1979)
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Table 12. Some specific characteristics for variety Orzoo
Trait
Name of variety/name of taxon
Cultivation
area
of
natural
occurrence
Habit

Fruiting rachis
Bearing
Nut size/shape
Nut colour, hull characteristics
Nut opening
Kernel flavour
Kernel colour
Marketing
Conservation efforts in the country
Other traits

References
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Data

Orzoo
Foothills of the Pamirs, the Tien-Shan, the Parapamize.
Cultivated since 1984
High height. Tree crown 8 m. the tree enters into fruit bearing
after 10-12 years. Crown is tracery; with flabby branches
planning yield is 1000-1200 kg per ha. The variety is
attributed to ”high yield” category.
Racemes evenly placed through whole crown. Glomerate.
Length 8-12 cm. meaning 15 nuts the variety is early ripening
(third decade of July or the first decade of August)
Not markedly alternate
Large size 19 mm × 14 mm × 13 mm. Nut shape oblongs.
Nut is white or grey, nut shell is thin rough
Wide (3/4 of suture length). The incidence of opening is 75–
80%
Kernel taste is good, sweet.
Kernel coat is dark pink. Texture of kernel is dry, compact,
light green.
Not widely distributed, Cultivated on small plantations in
Central Asia. Not exported.
The variety is conserved in collections (3-5 ha) in Uzbekistan,
Tajikistan, Kyrgyzstan and Turkmenistan.
• Nuts do not lose their flavour for 2 years
• Drought resistance
• Resistant to pests
• High content of sugar (4%), fat (58%) and protein
(15%) in the nuts
Patented (certificate no. 3823 of April, 20,1981)
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II. Pistacia in North Africa
Pistacia genetic resources and pistachio nut production in Morocco
W. Loudyi
IAV-Hassan II, Rabat Institute, Rabat, Morocco

History and distribution of Pistacia in Morocco
Pistacia species are present in Morocco under diverse soil and climatic conditions and
scattered along the West border of the Atlas Mountains, in the Rif, East and Southwest areas
(Fig. 1).
Within the spontaneous Flora, four species of Pistacia are reported to occur in Morocco.
• Pistacia atlantica Desf. (also known as “pistachio of the Atlas” or “Betoum”): deciduous
tree found in arid and semi-arid regions of the Saharian Atlas Mountains at an altitude
of 2000 metres.
• Pistacia terebinthus L.: spontaneous taxon occurring along the Mediterranean shores
and in the Rif mountains.
• Pistacia lentiscus: very common species with good adaptation to different kinds of
climatic and soil conditions in the Mediterranean area.
• P. lentiscus x P. terebinthus: natural hybrid found in the Rif and Taza areas.
• Pistacia vera: although the tree was introduced into the Mediterranean region at
approximately the beginning of the Christian era, it was only in 1953 that the first
commercial cultivars were introduced for trials in Morocco at the Aïn Taoujdate
Experimental Station (near Meknes).
The commercial production of pistachio nuts started in 1970. A small-scale program of
cultivation was later extended to Meknes, Ouarzazate and Beni-Mellal to test the adaptation
of pistachio cultivars to diverse environments. By mid 1980s, 28 ha of commercial pistachio
groves were established throughout the country. Today, the total area cultivated with
pistachio in Morocco is 150 ha (Table 1).
Table 1. Areas of production, extent of cultivation and yield of pistachio in Morocco (1995-1996 period)
Provinces

Acreage (ha)

Yield (q/ha)

Total production (q)

13.70

370

1.11

10

50.0

200
380
200
580

x

Agadir
1.6
Chefchaoun
6.0
El Hajeb
27.0
El Kalaa
2.5
Fes
30.0
Meknes
9.0
Nador
29.0
Oujda
8.0
Sefrou
6.0
Settat
5.0
1
5.0
Tiznit
Azila2
3.0
2
8.0
Oujda
2
4.0
Tata
Total dry land
129.1
Total irrigated
Total National
1 dry land under rainfall areas; 2 irrigated areas.

15.0
144.1
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Key
a: Pistacia atlantica Desf
L: Pistacia lentiscus L
t: Pistacia terebinthus L
V : Pistacia vera in Experimental Station

Fig. 1. Distribution of Pistachio species in Morocco.

ED:Oriental
Oriental
desert
ED:
desert
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R: Occidental and oriental Rif
MA: Middle Atlas
GA: Grand Atlas
AA : Anti Atlas
WD: Occidental desert
WN: Occidental and septentrional area
WS: Occidental and meridional area
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Phenology and pomological characteristics
1. Inflorescence development
At the Aïn Taoujdate Experimental Station, inflorescence buds begin their expansion
between the end of February and the end of March. Staminate inflorescences of male
genotypes (Alpha and Beta) start their bud break early in the season (end of February).
Vegetative growth is homogeneous and occurs during the same period. Pistillate
inflorescences of female cultivars Oleimy and Bayadi start differentiating at a later stage (end
of March) (Fig. 2).
Fig. 2. Flowering diagram of pistachio varieties (from Oukabli 1995b)
Cultivars
STAMINATE

Beta
Alpha
Gamma
Gamma Greece
Vera

March

April

May

___________________________
_____________________
__________________
_____________________
_______________

PISTILLATE

Batoury
Mateur
Achoui
Bayadi
Oleimy
L-D-6
L-A-8

_______________
_______________
__________________
_________________
_________________
_________________
_________________

Among staminate and pistillate cultivars, blooming time may differ as much as 3 weeks
and it may last from 17 to 26 days (Table 2).

STAMINATE

PISTILLATE

Table 2. Mean time of bud break and time of blooming duration from Oukabli (1995b)
Cultivars
Bud break
Blooming period (days)
L-D-6
Batouri
Achouri
Mateur
L-A-8
Bayadi
Oullaïmi

March 15
March 17
March 18
March 19
March 19
March 24
March 27

25
16
22
22
22
17
18

Vera
Gamma Greece
Alpha
Gamma
Beta

March 13
March 17
February 23
February 24
February 25

22
24
23
23
26

On average, the delay of blooming between the earliest staminate cultivar Beta and the
pistillate Oleimy is more than 3 weeks.
The unusually mild winters of the 1989-1990 period brought a second wave of blooming
during the later half of May for Oleimy and Bayadi cultivars. Abnormal flower symptoms
like a progressive flower bud opening were observed on vigourous and terminal shoots. A
large percentage of flower buds remained quiescent and some of them underwent abscission
at the beginning of June, due probably to lack of chilling. Pollen production is variable
depending of the cultivars (Table 3).
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Table 3. Mean pollen yield of staminate cultivars from Oukabli (1995b)
Cultivars

Mean pollen yield per tree (g)

Beta

3275

Gamma

535

Alpha

255

Gamma Greece

200

2. Fruit characteristics
Table 4 reports some morphological characteristics of cultivars grown in Morocco. The fruit
sizes of Achouri and Mateur cultivars are almost identical. Their kernels are the heaviest and
represent almost 50% of the total weight of the filled nut. The fruits of Oleimy cultivar are
larger but the kernel is lighter. Bayadi is characterized by relatively small and white-greenish
kernels.
Endocarp dehiscence (shell splitting) is a desirable trait as it facilitates shell removal. The
extent to which shell splitting occurs varies not only from a cultivar to another but also from
tree to tree of the same cultivar and from year to year. Based on yield of four trees for each
cultivars over a 5-year period, the greatest variation observed among trees in a given year
ranged from 21 to 62% of the total nuts having dehiscent endocarp, the remainder being
unsplit and with or without kernels (blanks nuts).
Table 4. Pomological characteristics of pistachio cultivars: averages of 4 kg of nut samples
gathered from four trees per cultivars (1 kg/ trees) (source: Oukabli1995b)
Cultivars fruit
Achoury
Meteur
Oleimy
Bayadi
L-D-6
L-A-8
Batouri
characteristics
Split of nuts (%)
Average weight of
filled nuts (g)
Average weight of
kernels (g)
Fruit
Length (mm)
Width (mm)
Blank (%)
Kernel colour

55
0.86

62
0.93

49
1.13

57
1.1

44
1.4

23
1.3

21
0.96

0.59

0.57

0.42

0.48

0.54

0.51

0.52

20.1
11.6
20
Green

20.6
11.3
21
Green

20.8
12.8
25
Green

18.7
12.3
19
White
greenish

22.5
12.3
28
Green

19.4
12.1
30
White
greenish

21.1
11.7
22
Green

As reported by Crane and lwakiri (1981), endocarp dehiscence is a biochemical
phenomenon associated with seed growth and development. It is not a physical reaction
since the endocarp in fruits, in which seeds fail to develop, does not dehisce. Production of
seedless fruits is a common trait to several, if not all, cultivars of Pistacia species. Cultivars
L-A-8 and L-D-6 have the highest blank production; Achoury, Mateur and Oleimy produce a
considerable quantity of blank nuts too. The source of pollen has also an effect on shell
dehiscence and blank production. Mateur artificially pollinated by different sources of pollen
showed different reactions to endocarp dehiscence and production of seedless fruits
(Table 5).
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Table 5. Shell splitting, blank production induced by different pollen sources. (Average of 4 Mateur
trees over (5-years period) (from Oukabli et al. 1993)
Pollen source

Split (%)

Blank (%)

Average weight of nut (g)

35.5

23.8

0.73

20

27.5

0.86

D8

31.1

26.8

0.86

Alpha

27.7

27.2

0.81

Beta

19.6

40.4

0.84

Gamma

19.7

24.5

0.83

Vera
Gamma Greece

The highest incidence of blank fruits occurs where Beta cultivar is used as source of
pollen. The weight of filled nuts was not influenced by pollen sources. P. vera cultivars, used
as pollen donor, were more effective in shell splitting.

Alternate bearing
The pistachio tree, like most fruit tree species, is affected by alternate bearing. The
mechanism involved in this phenomenon is, however, unknown. Abscission takes place
mostly after the active phase of growth of the fruit (from the first decade of June to the first
decade of August). It coincides with the kernel growth phase and reaches its maximum 100
to 130 days after the full blooming period (Fig. 3).

Fig. 3. Percentage of abscission related to the growth of the fruit pericarp diameter.

Under non-irrigated and dry land conditions, the pistachio tree starts producing between the
6th and the 9th year after plantation. At the Experimental Aïn Taoujdate Station, recorded mean
yield for Mater cultivar over a 6 years period was about 9.7 kg of nuts per tree (Table 6).
Alternate bearing observed during the small period quite remarkable.

Conclusion
In Morocco the research carried out on pistachio focused mostly on evaluation of production
traits, rootstock evaluation, propagation (macro and micro-grafting), pollination and
alternate bearing.
Research emphasis has been given on type and period of grafting. T-budding carried out
in June and September gave the best results for the propagation of pistachio (60% of success).
Compared to Pistacia atlantica, Pistacia vera scored as the best rootstock.
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Table 6. Yearly variations in yield and shell dehiscence of Mateur cultivar (data based on 1 kg
of fruits from each of the 4 trees used in the study)
Year
1987
1988
1989
1990
1991
1993
Mean

Yield/tree (kg)

Split nuts (%)

3.1
4.9
2.2
1.6
37.8
8.5
9.7

81
78
52
13
76
75
62.5

In vitro propagation, micro grafting and somatic embryogenesis are being investigated at
the laboratory IAV Hassan II. Parameters like culture media, growth regulators balance, and
choice of explants have been determined (Abousalim et al. 1991, Abousalim and Belnehdi
1993). Flower bud abscission was studied by focusing on the foliar fertilization and
phytohormones on bud retention. Application of NAA or GA3 before the beginning of bud
abscission produced no effect upon bud fall. Foliar fertilization reduced abscission rate and
allowed retention of more than 40% buds (Oukabli 1995a).
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Genetic resources of Pistacia in Tunisia
A. Ghorbel, A.Ben Salem-Fnayou, A. Chatibi and M. Twey
INRST, Hamman-Lif, Tunisia

Cultivated species
Introduction
Within the Pistacia genus, Pistacia vera (also called "Green Gold Tree") is the only edible and
worldwide marketable species. In Tunisia, there were no selected female varieties before the
introduction of the cultivar Mateur. The two other local varieties from this country are Sfax
and El Guettar. It has been reported that var. Sfax introduced to the USA from Algeria is in
fact a clone of the local Tunisian cultivar Sfax.
At present the most commonly cultivated variety in Tunisia is Mateur, which resembles
the Syrian variety Achoury (Jacquy 1973). This variety includes three main genotypes: male
precocious 25A, male late 40A and female 11D (Ghorbel 1996, Mlika 1980).
Cultivation and production
In Tunisia, P. vera is propagated by grafting on seedlings of P. vera. This species is adapted to
marginal climatic and edaphic conditions s.a. drought, cold, calcareous and rocky soils. Such
properties have led farmers to pursue its cultivation in that marginal and arid zones where
olive and almond trees cannot grew successfully. The Tunisian cultivars Mateur, Sfax and El
Guettar are adapted to low altitudes and can perform well also in temperate zones near the
coast.
Currently, there are 44 000 ha planted with pistachio, corresponding to about 2730 million
trees. Pistachio trees represent about 11% of the country’s total area planted with stone fruit
trees (excluding date palm and olive trees). Irrigated areas cover about 2000 ha while nonirrigated orchards consist of 42 000 ha (Table 1).
Table 1. Total area planted with pistachio in Tunisia and number of estimated trees
Rainfed
Area

42 190

Number of trees

2 564 550

96%

Under irrigated
1 670

3.8%

163 060

Total
43 860
2 727 610

Pistachio plantings are mainly localized in the center and the south (Table 2)
Table 2. Distribution of pistachio cultivations across Tunisia
Region
Pistachio cultivations
Pistachio cultivations
(mono- cropping)
(associated with olive trees)
North
Center
South
Total

1770
19 167
12 248
33 185

85
1281
9309
10 675

Total (ha)
1855
20 448
21 557
43 860

%
4
47
49
100

The most important pistachio producing zones are Gafsa, Sidi Bouzid, Kasserine, Sfax and
Kairouan: as a whole they contribute to 80% of the total national production (Fig. 1). The area
of Kasserine (the largest concentration of pistachio orchards in the country) contributes with
29% to the national pistachio production, Sidi Bouzid (22%) and Gafsa (17%) (Table 5).
A recent increase in interest for this horticulture crop has contributed to expansion of its
cultivated area, which has risen from 9300 ha in 1984 to 44 000 ha in 1997.
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However, production and profitability are still relatively low due to drought, late bearing
(7–10 years after establishment) and uncontrolled pollination (Twey 1998).
Fig.2 National pistachio production
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Table 3. Pistachio production increase
Period
Mean annual production (T)

Year

Production
During the past 10 years, the pistachio
production in Tunisia has increased greatly as shown in Table 3 and Fig. 2. This is due to the
new young plantings that have entered their productive cycle and to the fact that greater
attention was given to the management of orchards (pruning, ploughing, fertilizing, disease
and pest control) and to pollination techniques improvement (Twey 1998). However, this
production is fluctuating from season to season due to alternate bearing and to severe
climatic conditions. The average yield per pistachio tree in non-irrigated conditions is about
1.2 kg (Table 4).
Agro-morphological characterization1
Pistachio is a slow-growing tree, reaching a mean height of 8 m. Its longevity exceeds
150 years. The trunk consists of a tough resistant wood yellow to red in adult trees.
Mateur cultivar has a large crowned habit, whereas Sfax has a semi-erected one.
Generally, male trees present a more erect habit than female trees. Tree vigour is highly
correlated with the genotype: Mateur for example has a strong vigour, whereas Sfax shows a
low vigour (3).
Male tree leaves are small, bright green with raised veins. Leaflets are oval (Mateur) or
orbicular (Sfax). Lateral leaflets are smaller in size than the apical ones. At the juvenile stage,
leaves are simple (Chatibi 1998).
Inflorescence
P. vera is a dioecious cross-pollinated species. The pollination is characterized by protandry,
and pollen dispersal is done by the wind. Mateur pollinators are Mateur 25A and 40A. These
pollinators present almost similar flowering cycles to those of Mateur’s female flowers.
In Tunisia, as in other countries, protandry is one of the constraints for growing pistachio.
Such a problem is however often overcome by artificial pollination. This is a manual
operation based on pollen collecting and drying before its application on receptive female
flowers (this is done at dawn).
Artificial pollination is an intensive labor time consuming in extensive orchards.
Moreover, the technique does still not ensure 100% of success.

In the following section the authors refer to the descriptors for Pistacia vera produced by IPGRI
(1997).
1
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Table 4. Regional pistachio production and cultivation in Tunisia in1997
Zone
Production (T)
Yield
Rain fed
Irrigated
Total
Irrigated
Rain fed
fields
fields
fields
fields
kg/tree
kg/tree
Tunis
Ariana
Ben Arous
Nabeul
Bizerte
Béja
Jendouba
Kef
Siliana
Zaghouan
Sousse
Monastir
Mahdia
Sfax
Kairouan
Kasserine
Sidi Bouzid
Gafsa
Tozeur
Kebili
Gabes
Medenine
Tataouine
Total

0
0
50
3
15
0
0
19
0
2
3.5
0
76
70
57
327
240
91
0
0
5
7
1
966.5

3.6
32
0
2
0
0
0
0
20
0
0
0
0
0
0.75
5
12
100
0
0
0
0
0
175.35

3.6
32
50
5
15
0
0
19
20
2
3.5
0
76
70
57.75
332
252
191
0
0
5
7
1
1141.85

3
5
_
2.5
_
_
_
_
1
_
_
_
_
_
1
5
_
2.5
_
_
_
_
_
_

_
_
3
1
2.5
0
_
1
_
0.5
2
0
5.5
0.92
1.5
2
2
0.7
0
0
0.2
1.3
1
_
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Cultivation
Rain fed
Irrigated fields
fields (ha)
(ha)
0
10
83
20
69
35
22
1.156
400
26
24
114
755
2.550
876
7.379
8.246
18.670
0
0
500
450
803
42.188

6
23
0
5
0
0
0
0
0
0
0
0
0
0
160
38
306
1 130
0
0
0
0
0
1 668

Fruit setting
Full bearing generally occurs 7 years after the establishment of the orchards. Pistachio fruits
are dehiscent drupes containing a stony endocarp. The nutshell in Mateur has an oblong
shape with an acute asymmetric apex; the cultivar has a mean dehiscence rate for its nuts of
89% (Mlika, 1980). Sfax fruits present in the country a low dehiscence. The yellow green nut
is ovate-shaped in Mateur (1.5<L/w<1.8)
Nuts in Sfax are small, characterized by reddish kernels and a typical green colour in the
cross section, making them much appreciated by the industry.
Cultivar Sfax has nuts of delicious marked flavour highly valued by the confectionery
industries, whereas Mateur and El Guettar nuts are preferred more as dried fruits.
Isoenzymatic identification of Pistacia cultivars in Tunisia
A six-isoenzym system was used for the characterization of different cultivars. The study
used flower bud extracts in order to analyze the variability of enzymes PGM, GPI, IDH,
MDH, GOT and 6-PGD. Preliminary results showed that the zymograms of GOT and GPI
present distinct banding patterns in the cultivars Sfax, El Guettar, Mateur 11D and 25A.
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Table 5. Number of pistachio trees in Tunisia in the period 1996-1997
Non-Irrigated field
Irrigated field
Young
Bearing Old trees
Total
Young
Bearing Old trees
trees
trees
trees
trees
Tunis
Ariana
Ben Arous
Nabeul
Bizerte
Béja
Jendouba
Kef
Siliana
Zaghouan
Sousse
Monastir
Mahdia
Sfax
Kairouan
Kasserine
Sidi Bouzid
Gafsa
Tozeur
Kebili
Gabes
Medenine
Tataouine
Total

1000
800.00
6450
35 000
3600
96 650
20 000
100.00
6700
25 435
59 250
37 850
359 050
365 084
823 500
15 000
25 811
51 534
1 932 814

16 000
3200
6000
19 000
20 000
3900
1700
3849
13 765
75 870
37 934
163 360
120 000
130 000
10 000
5380
184.00
631 742

-

0.00
1.00
16.00
4.00
12.45
35.00
3.60
115.65
40.00
3.90
1.80
10.55
39.20
135.12
75.78
522.41
485.08
953.50
0.00
0.00
25.00
31.19
53.32
2 564 556

200.00
18624.00
2030.00
16750.00
70000.00
107 604

1200
6440
800.00
-750.00
1100
5166
40 000
55 456

-

Total
1200
6440
1000
19 374
3130
21 916
110 000
163 060

Marketing
Worldwide, there is an increasing demand on pistachio nuts. As shown in Fig. 3, the world
pistachio production in 1996 is estimated at 436 000 tons (FAO). The national production in
Tunisia represented only 0.3% of this value and it is entirely sold in the domestic market.

production (values in tons, x1000)

Fig. 3. World pistachio prouction.
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Prices of pistachio nuts in Tunisia range between US$10/kg (hulled nuts) and US$20/kg
(dehulled nuts). The national pistachio production doesn't cover the domestic demand; the
country in fact resorts to import nuts from USA, Iran and Syria. However, it is important to
highlight that pistachio imports decreased significantly during the last four years (Table 6).
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Table 6. Pistachio imports to Tunisia (tons)
1988
1989
1990
1991
Hulled nuts
Dehulled nuts
Total

105
6
111

57
11
68

126
0.5
126.5

79
6
85

1992
196
2
198

1993
218
17
235

1994
635
69
704

1995
452
4
456

1996
381
24
405
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1997
303
15
318

Conservation efforts
Little attention has been directed towards the conservation and evaluation of pistachio
genetic resources in Tunisia. Despite the increased importance of this crop, local pistachio
germplasm is far from being adequately studied and used.
Currently, Tunisian pistachio cultivation is seriously threatened by genetic erosion as a
result of increased monoculture. Mateur is the only widely employed variety (Ghorbel 1998).
Thus, El Guettar populations and especially Sfax are being neglected and are actually facing
a serious danger of being lost.
At the national scale, the first established pistachio germplasm collection occupied 3 ha
and included 680 lines. It was designed to host local pistachio varieties (female and male
trees) and rootstocks (Pistacia vera and other species) for vegetation and fruit bearing
comparative studies. Unfortunately, this collection was depleted and all varieties are
presently found in private parcels (Ghorbel 1996).
Thus far, the most effective conservation scheme involves a unique collection established
by Dr Jacquy and belonging to the Olive Institute of Sfax and several private orchards. The
private "ex situ" collections of Grombalia, Sfax and El Guettar can be considered in this
context small-scale conservation plots. However, such conservation activities are not selfsustainable given the high establishment cost and the lack of adequate economic profits.
In the near future, greater efforts should be directed on in vitro conservation using slow
growth or somatic embryos methods (Chatibi et al. 1998). These activities will be very
beneficial for the safeguard of Tunisian pistachio germplasm as complementary measures to
field collections.
Problems faced in the cultivation of pistachio
P. vera is a hardy species, adapted to shallow, stony, salty and calcareous soils. It is drought
resistant, able to grow in low rain fed areas (50–160 mm rainfall). However, pistachio trees
are expensive to develop due to their long juvenile period: seven to ten years to reach full
bearing stage (Ferguson 1998) and to the need of artificial pollination. This latter fact,
discouraging farmers and curators in Tunisia. In addition, Tunisian farmers encounter also
technical problems, which result into low productivity. Following is a list of main difficulties
faced by farmer:
1. Uncontrolled artificial pollination at producers scale.
2. Cultivation of un-appropriate varieties for climatic and edaphic adaptation problems,
which cause serious acclimatization problems in the fields.
3. Lack of proper agronomic maintenance of the plantings.
4. Establishment of pistachio fields in unsuitable areas and in association with other fruit trees.
5. Susceptibility of the trees to exceptional severe drought
6. Susceptibility of trees to disease (mainly Septoria Pistaciarum) and pests
(Megastigmus pistaceae).
Uses
Since the 18th Century and during the Ottoman Empire, pistachio was the most appreciated
crop by the local rules ("Beys").
Pistachio nuts are used as dessert and in the confectionery industry to prepare cakes and
sweets. The nuts contain about 60% of fatty acids (oleic and linoleic acid) and 22% of
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proteins. Their energy value is twice as important as that of sugar or butter. P. vera is also
used in Tunisia as a rootstock. Wood and leaves are used as agricultural implements and
fodder. The trees can be used for erosion and desertification control or as ornamental
plants. For all these different uses, P. vera can be considered a truly valuable
multipurpose species.
Development perspectives
In the light of the increasing interest on pistachio in Tunisia, policy maker should give
support to the following priorities viz.
• Address species problems s.a. pollination and phytosanitary protection.
• Carry out research that would increase the specific knowledge of the crop and
improve germplasm conservation and uses (traditional and biotechnological
aspects).
• Carry out evaluation and characterization to shed more light on its genetic diversity.

Wild species
Pistacia atlantica Desf. “Pistachier de l’Atlas”
Distribution

P. atlantica grows in subhumid (North/West regions, 480 mm of rainfall) or semi-arid and
arid areas (South region 0–150 mm of rainfall), at altitudes ranging from 100 (Akouda) to
2000 m a.s.l.
This species is found in degraded forests in depressions and valley as few scattered
individuals. It is estimated that no more than 1500 trees occur in Tunisia a clear indication of
the serious extinction danger faced by this species tree in the country.
The geographical distribution of P. atlantica in Tunisia according to a recent survey shows
small concentrations (Fig. 4):
• In the North West (Ghardimaou, Sakiet Sidi Youssef and Feija),
• In the Centre (Kairouan, Faidh, Sidi Saad and Sidi Ali Ben Nasrallah)
• In the South (Maknassy, Menzel Bouzaiène and Bouhedma)
• In the extreme South (Dhiba).
P. atlantica prefers deep clay soils but thrives on calcareous rocky soils as well (Khaldi and
Khoudja, 1995).
Description

The trees of P. atlantica are rather tall, reaching 7–20 m in height, with a striated dark grey
bark. The trunk of adult trees can exceed 1 m in diameter. Leaves are deciduous, sessile,
composed of a terminal leaflet and two to five pair of lanceolate or ovate entire leaflets
(Kaşka 1995) with a rounded base.
Flowers are dioecious and unisexual. Male flowers are clustered in inflorescences joined at
the base and supporting yellow round-shaped pollen sacs. Female flowers are gathered in
short panicles, carrying single-ovule ovaries.
The fruit is small in size (≤0.5 cm) and of oval shape. Its colour is green turning to dark
blue or black when mature (August to September). Its single seed is ovate and yellow
(Khaldi and Khouja 1993).
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Fig. 4. Area of natural occurrence of P. atlantica. (darker shades)
Advantages and uses

P. atlantica is used for many purposes (Khaldi 1996), following are some examples:
• Good adaptation to difficult edaphic conditions.
• Rootstock for P. vera2.
• Leaves and seeds are convenient fodder (0.35 fodder unit/kg green shoots).
• Fruits are appreciated by local populations who roast them and extract oil.
• Wood is used as source of energy.
• Its crown, provide shade and shelter from wind and rain.

2

Its hybrids with P.vera can have male and female branches
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Genetic erosion

As most native species of the Mediterranean Flora, P. atlantica is under threat of genetic
erosion due to many humans made activities, such as forest fires, overgrazing, use as
firewood, charcoal, timber industry etc. All these facts are contributing to the loss of
diversity of this species at a dramatic speed rate.
Pistacia lentiscus Desf. (Lentisque, Lentisc)
This species is found in the north as single individuals and small stands. P. lentiscus is also
threatened of extinction and should be given thus greater attention in conservation and
rehabilitation programs in the country.
Pistacia terebinthus L. (Terebinthe, Terebinth)
This indigenous species of the Mediterranean maquis grows especially in forests and rocky
mountains. It is localized in the north, in the Kroumirie and Mogood mountain chains, in
Cap Bon and in Central Tunisia as scarce scattered individuals (Khaldi 1996). It grows well in
calcareous soils near the coast.
P. terebinthus is used as rootstock for P. vera (with 80% grafting success). It has a good
vigour and an efficient rooting system, which penetrate deeply in the soil through even rock
crackes. Given the very small number of individual of this species across in Tunisia, it is
highly recommended to carry out urgent conservation measure.
Conservation
Activities related to the preservation of wild Pistacia species in Tunisia are precarious and
need adequate support.
Pistacia atlantica, is the taxon most threatened by genetic erosion. Yet, the efforts deployed by
several countries to safeguard this species are very limited so far. There is therefore an urgent
need for developing and implementing proper conservation strategies for this species in Tunisia.
To this regard, the studies concerned with the multiplication of Pistacia atlantica and its
replanting in its natural environment currently carried out by the Tunisian National Institute
of Forest Research (Khaldi and Khouja 1995) are very valuable. Furthermore, the research
carried out at the National Institute of Scientific and Technical Research on somatic embryo
genesis and in vitro organo genes is techniques are yielding also encouraging for supporting
the regeneration of P. atlantica in the country (Chatibi 1998).
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Pistachio cultivation in Libya
H. El - Ghawawi
Agricultural Research Center (ARC), Tripoli, Libya

Introduction
Pistachio (Pistacia vera L.) is one of the most interesting fruit tree ever cultivated by
humans. It is native to Iran and Central Asia. Naturally occurring population are found in
areas where summers are long, hot and dry and winters are moderately cold. There are
many pistachio cultivars for commercial purpose. A good cultivar should produce high
yields, large nuts with high natural splitting and desirable kernel quality. Improved
cultivars like Ashoury, Mateur, Batoury have been introduced to Libya some 25 years ago,
and these cultivars produce high yields of good quality and nuts of light green kernels.
Pistachio trees are drought tolerant like olive trees. Commercial tree orchards can be
therefore established in marginal areas with adequate soil moisture, which cannot be used
for other crops.
P. atlantica (Fig. 1) is recorded in many regions across Libya. P. atlantica is a good
rootstock for P. vera. The trees are strong and vigourous and produce small roundish red
and black fruit. This rootstock has however some disadvantages, s.a causing very slow
growth to the plant difficulties to carry out the bud grafting and before two years. An
important contribution to the cultivation of Pistacia in Libya was made 15 years ago when
Syrian varieties have been introduced to Libya for the establishment of rootstock
nurseries.

Current status of the pistachio sector in Libya
Pistachio was introduced to Libya as early as 1938. Plantations were established at the
Fruit Experimental Farm of Tarhuna, 100 km Southeast of Tripoli. The rootstock used
was Pistacia vera. Subsequently in 1957 other plantations were established at Garian and
Yefren. Pistachio appears to be a suitable species for the utilization of large areas in the
mountainous region of Tripoli and in green mountains of the East. Its resistance to
drought and adaptability to marginal soils are very useful characters. In Libya recently
special attention has been given to this promising horticulture crop and about 300 000
trees have been planted in various agricultural areas both in the arid Eastern and
Western regions. In 1988 ca 1500 ha of rain fed pistachio cultivations could be estimated
across Libya, the total production being 1400 metric tons. During the same year 220
metric tons of pistachio were also imported.
The most important cultivated varieties in the country are Agrigento (Fig. 2) and Mateur
(Fig.3). During the recent years the varieties Ashoury (Fig. 4), Batoury, Ouleimy, Lazowardy,
Ajamy, Bondouky, Maraouhy, were imported from Syria and planted at the Tarhuna
Agricultural Research Station for evaluation.
In the Tarhuna research station the ARC has planted about seven varieties of pistachio
introduced from Syria in 1983. At the same time four extension farms in four regions
planted with Ashoury were also established. Ashoury has given so far a good production
(Fig. 5) in Libya and it is suitable to many regions in the West. The fruits of this variety
are red and the splitting of the nuts is very close to that of Mateur, introduced from
Tunisia.
Wild Pistacia species are particularly resistant to drought and tolerant to difficult soils. P.
atlantica is a good rootstock for pistachio varieties. This species can be propagated by seeds
and seedlings can be then grafted with buds from high yielding varieties. P. atlantica is
present in many areas across the country. Seeds of P. atlantica can be used for the extraction
of oil and for pharmaceutical purposes.
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Fig. 1. Pistacia atlantica trees.

Fig. 2. Tree of Argigento variety.

Fig. 4. Tree of Ashoury variety.

Fig. 3. Tree of Mateur variety.

Fig. 5. Fruit of Ashoury variety.
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In Libya, the problems affecting pistachio cultivation include:
• Pollination: the flowering period of the inflorescence of male trees does not fully
coincide with the flowering of the female trees; pollination being also affected by
weather conditions;
• Lack of technical staff and hand labour.
• Inadequate nurseries for the production of seedling to meet the country’s demand.
Applied research on pistachio in Libya is very limited. The only work currently carried
out in the country is the testing of the varieties, introduced from abroad. The research work
on pistachio varietal improvement needs to be strengthened along with greater attention, on
pollination and agronomic practices.
In general, the performance of pistachio in the hill and mountainous areas of Libya (where
there is sufficient rainfall) is very good; in those areas, the potential for pistachio
development is very high.
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Pistacia species in Egypt
I. A. Hussein
Desert Research Center (DRC), Ministry of Agriculture and Land Reclamation (MALR), Mataria,
Cairo, Egypt

Wild Pistacia
Pistacia atlantica is one of the few large trees growing wild in the Sinai desert. The latest
monograph study by National Research Center (NCR) recognized three species of Pistacia in
Egypt, usually P. atlantica, P. lentiscus and P. khinjuk (Table 1). Field studies were made in
1996 by the NCR in the framework of the project entitled “Establishment of a germplasm
collection of Mediterranean Pistacia species”. The project was funded by European Union for
only one year. Activities ended after the termination of the project, which dealt with two
main aspects, viz. the identification of existing Pistacia species in Egypt, and the assessment
of the performance of 35 genotypes collected as seeds from Mediterranean countries and
donated by the European Union. The end-of-project Report in 1996 confirmed that P. atlantica
is evenly distributed in the mountains of Northern Sinai and in the northern fringes of El-Tih
Cuesta in Central Sinai. In this latter locality, P. atlantica shows a better ecological
performance in terms of vigour, population size and range of distribution due to the steadier
and more generous water supply available from the El-Watir Basin and to a relatively high
altitude. Five tributaries are closely associated to the distribution of P. atlantica, namely:
Wadi El-Butum, Wadi Sartaba, Wadi Qadeira, Wadi El-Khamila and Wadi Umm Rheihiat.
Boulos (1995) reported that P. lentiscus grows wild as a shrub in the Wadi Batoum, south
of Sollum, in the northwest costal zone of Egypt; whereas Pistacia khinjuk is growing as a tree
in Gabal Elba, southern Egypt. Both species are dioecious and deciduous and distributed in
mountainous areas indicating possible adaptation to high altitudes.

Cultivated Pistacia
P. vera has been introduced into Egypt by the Ministry of Agriculture from Syria in 1960. It
has been planted at Borg El Arab orchards (Northwest coast of Egypt) some 20 years ago.
Since that time, the trees have failed to produce nuts. Sometimes fruits may occur but
without their kernels. The trees begin to bloom after 12 years.
The main problem of pistachio in Egypt is that male trees begin to bloom in early April
almost a month earlier than the female trees (which bloom in late April and early May). It
has been observed that at Borg El Arab other Pistacia species are also present as spontaneous
taxa: naturally occurring: P. lentiscus, P. chinensis and P. atlantica.
A Mediterranean Pistacia germplasm collection donated to Egypt by ACSAD (Table 2) has
been planted in 1995 at the El-Sheikh Zuwayid station (Sinai), one of the field Research
Stations of the Egyptian Desert Research Center. The station, established in 1995, is located at
the Northeast coast of Egypt, 35 km East of El Arish and 15 km West of the border town,
Rafah. The station is located 15 m a.s.l. 34°6'57"E and 31°14'1"N. The average rainfall in this
area is 200–300 mm. The mean air temperature is 15°C in winter and 25°C in summer. The
exploration, collection and conservation of valuable germplasm for the coast and Sinai area
are the most important objectives of this station. An ex situ genebank of 300 m2 has been
constructed and will be fully operational in January 1999. The genebank is composed of two
cold rooms (one running at +4 °C with adjustable relative humidity, the second at –22°C) for
short-and medium-term germplasm storage. A seed drying room operating at +22°C with
adjustable relative humidity and a laboratory for seed processing and packing is also
present. In addition to conservation rooms, a field of 7.3 ha is also available to support the
characterization, evaluation and multiplication activities. The field will also host a collection
of fruit trees that are more tolerant to the environmental conditions of north Sinai.
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Suggestion for future plans
There is a need to create a basis for a strong regional and international scientific cooperation
to address biological, ecological and conservation aspects of Pistacia species, important for
the whole of the Mediterranean region. More efforts to investigate on the application of new
biotechnology tools to enhance the use of Pistacia should be also pursued.
Table 1. Basic information of Pistacia species present in Egypt
Variety name
X-Burg el-Arab

Cultivated
area

Source

Cultivation
date

Burg el-Arab

Ministry of
Agriculture,Syria

1940

Very low due to
lack of proper
pollinators

Deteriorated

El-Sheikh
Zuwayid
station.

Donated to
Desert Research
Center from
ACSAD

1995

None

Under conservation
in the field genebank

Rafah/
North Sinai &
Sant Katrin/
South Sinai

Donated to the
National
Research Center
from the EU

1997

None

Under evaluation in
the field

P. lentiscus
P. chinensis
P. atlantica.
Ashoory
Batoury
Bondoki
Oleimy
Lazawardy
Ajamy
Jalab
Ahmar
El-guettar
Mateur
Marawhy
Pollinator A
Pollinator B
Pollinator C
P. atlantica
P. palaestina
P. terebinthus

Bearing

References
Boulos, L. 1995.Flora of Egypt checklist. Al-Hadara Publishing, Cairo.

Conservation
status

PISTACIA IN MEDITERRANEAN EUROPE 77

III. Pistacia in Mediterranean Europe
Pistacia conservation, characterization and use at IRTA: current
situation and prospects in Spain
I. Batlle, M. A. Romero, M. Rovira and F.J. Vargas
IRTA, Centre de Mas Bové, Reus, Spain

Introduction
Three wild Pistacia species are native to Spain P. atlantica Desf., P. lentiscus L. and
P. terebinthus L. Their geographic distribution is given in Table 1. The interspecific hybrid P.
x saportae (P. lentiscus x P. terebinthus) appears occasionally in places where both species
thrive together. Species detailed distribution in the mainland, the Balearic and Canary
islands, was reported already by Batlle et al. (1996). The wild populations of P. lentiscus and
P. terebinthus are not considered to be endangered. However, P. atlantica due to its restricted
distribution to the Canary Islands can be considered an endangered species. Apart from the
use of some wild Pistacia species or their hybrids as rootstocks, their potential for
reforestation of areas under process of desertification is also being considered. Many parts of
the Pistacia tree can be used for a variety of purposes, through more in the past than today.
Pistacia seed oil, leaves and resin have traditionally served for medicinal uses.
Table 1. Geographic distribution of the three Pistacia species native to Spain
Species
P. atlantica
P. lentiscus
P. terebinthus

Iberian Peninsula

Balearic Islands

X
X

X
X

Canary Islands
X
X

It is speculated that, the cultivated pistachio (P. vera L.), was first introduced into Spain
from Asia by the Romans. The crop was developed during the middle Ages and later
disappeared for unknown reasons, perhaps due to the fact that unbearing male trees were
removed, preventing thus the production of the nuts. This crop was reintroduced into Spain
in the early 1980s and some 1000 ha of young orchards have been planted, in both dry and
drip irrigated conditions (mainly in Andalusia, Aragon, Castile-La Mancha, Catalonia and
Extremadura regions). Around 400 ha were bearing in 1998 and another 600 ha are still in
their juvenile stage planted were yet to bear nuts. The oldest orchards are planted in the
Lleida Province (250 ha). These are around 15 years old and thus being a full bearing stage.
Interest on this crop is rising recently although two main drawbacks are restraining its
development: crop technologies inexperience and lack of available trees and cultivars
diversity in the nurseries. In Spain cooperative farms could be used for the cultivation of
pistachio, viz. inland dry or semidry areas growing ereals or vineyards producing poor
quality wine or areas unsuited to almond growing due to late spring frost.
In most Spanish orchards, the Californian model (plant material and production practices)
is widely employed. Thus P. atlantica as rootstock, Kerman and Peters as female and male
cultivars respectively are the main varieties. However, various aspects of the Californian
pistachio technology and management are not appropriate for most of the Spanish orchards
characterized by shallow and poor soils and scarce water resources. In areas with
Mediterranean continental climate Kerman is performing very well but it is not adapted to
those milder areas where its high chilling requirements are not fully met. In those coastal
zones, other cultivars more adapted like Aegina, Larnaka and Mateur would in fact give
better performances (Vargas et al. 1995b, 1997). Furthermore, the risk of genetic vulnerability,
due to the use of just one female cultivar, should not be also under-estimated.
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In general, characters of pistachio cultivars do not remain constant across countries and this
makes the identification of introduced material a rather difficult task. There is a widespread
concern about the tendency towards the use of a very reduced number of female cultivars in
new plantings: Aegina in Greece, Ashoury in Syria, Bianca in Italy, Larnaka in Cyprus, and
Mateur in Tunisia. In Iran and Turkey however, both major pistachio producers, a greater
number of cultivars are being used, viz. Ohady, Kaleh Ghochi and Fandoghi in Iran and
Unzun, Kirmizi and Siirt in Turkey. IRTA is actively fostering international collaboration on
Pisatcia for the exchange of information, methodologies and their implementation. This is
carried out through the FAO-CIHEAM Nut Network and in collaboration with IPGRI. The
ultimate goal of those efforts is the sustainable conservation and utilization of Pistacia species.
This review paper addresses the Pistacia genetic resources held at IRTA Mas Bové and the
activities carried out for their conservation, characterization and evaluation at this institute.
The authors of this paper wish to emphasize the importance of making available genetic
resources of Pistacia along with the knowledge on their uses for enhancing sustainable
agriculture across the Mediterranean region.

Conservation
Genetic resources conservation requires the proper maintenance of the gene pool diversity
both in situ (on farm) and ex situ facilities. So far research has only focused on ex situ
variation through by description of morphological traits of P. vera field collections. However
this approach has its limitations as highly heritable traits often show little variation over
much of the material studied. In addition, quantitative trait expression is subject to
environmental variation, which is difficult to measure. Complementary characterization
using biochemical techniques is being also considered. No work on Pistacia cryopreservation
is currently being undertaken in Spain.

Genebanks
Wild Pistacia
Some 250 trees from seedlings belonging to six Pistacia species are planted in groups on
isolated plots to prevent hybridization at IRTA. Currently, the Spanish Pistacia genebank
holds accessions of P. atlantica, P. integerrima Stewart, P. khinjuk Stocks, P. palaestina Boiss and
P. terebinthus (Table 2). This collection is a good representation of the Pistacia genus diversity
across the Mediterranean and West Asia. Seedlings from different origins are still being
introduced. Both native and foreign species of wild Pistacia have been introduced to produce
rootstocks for experimental purposes (Vargas et al. 1998).
Cultivated Pistacia
The field collection of P. vera cultivars started in 1976 and some 77 genotypes (45 females and
27 males) have been introduced so far (Table 3). Cultivars have been propagated through
grafting either on P. palaestina or P. vera rootstocks. This collection holds cultivars from main
producing countries along with a good representation of the existing genetic diversity of
pistachio, considering that less than 100 cultivars have been described worldwide (Maggs
1973). Yet more than 60 described cultivars are present in Iran alone (Sheibani 1995).
Table 2. IRTA’s Pistacia genebank, number of accessions and origin
Species
Number of accessions
P. atlantica
P. integerrima
P. khinjuk
P. palaestina
P. terebinthus
P. vera

65
35
33
32
54
77 (clones)

Origin

Syria, USA
USA
Turkey
Greece, Syria
Greece, Spain
Australia, Cyprus, France, Greece, Iraq, Iran,
Israel, Italy, Spain, Syria, Turkey, Tunisia, and USA
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Table 3. List of pistachio cultivars held at IRTA
Females
Origin
Aegina
Ajamy’
Ashoury
Avdat
Avidon
Batoury
Beyaz Ben
Bianca
Bianca Regina
Bondoki
Bronte
Cakmak
Cappuccia
Cavaillon
Cerasola
Degirmi
El Guetar
Ghiandolara
Gialla
Halebi
Insolia
Iraq
Joley
Kastel
Kerman
Keten Gomlegi
Kirmizi
Larnaka
Lassen
Lazwhardy
Marawhy
Mateur
Muntaz
Oleimy
Pignatone
Red Aleppo1
Red Jalab
Safeed
Sfax
Silvana
Sirora
Sultani
Tard. Serra di Falco
Uzun
White Oleimy

Greece
Syria
Syria
Israel
Israel
Syria
Turkey
Italy
Italy
Syria
USA (from Italy)
Turkey
Italy
France
Italy
Turkey
Tunisia
Italy
Italy
Syria
Italy
Iraq
USA (from Iran)
Israel
USA (from Iran)
Turkey
Turkey
Cyprus
USA
Syria
Syria
Tunisia
Iran
Syria
Italy
Syria
Syria
Iran
USA (from Tunisia)
Italy
Australia
Turkey
Italy
Turkey
Syria

Males
A
Ask
B
C
C-Especial
Chico
Enk
M-1
M-11
M-2
M-3
M-25
M-3
M-36
M-37
M-38
M-47
M-5
M-502
M-57
M-6
M-7
M-8
M-9
M-P3
M-P9
Nazar
Peters
Túnez
02-18
25-A
40-A

Origin
Greece
Israel
Greece
Greece
Greece
USA
Israel
Italy
Syria
Italy
Italy
Tunisia
Italy
Syria
Syria
Syria
Syria
Italy
Italy
Syria
Italy
Italy
Italy
Italy
Spain (from Italy)
Spain (from Italy)
Israel
USA
Tunisia
USA
Tunisia
Tunisia

In Spain, there are also other two smaller Pistacia field collections those of “CMA” in
Ciudad Real (Couceiro et al. 1998) and “SIA” in Zaragoza.
Genetic enhancement
Pistachio production encounter some important problems, such as the late and alternate
bearing along with small size of nuts, blank nuts, low nut-splitting incidence, undesirable
1

Red Aleppo is the name given to Ashoury by the USA pistachio growers.
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kernel colour and flavor. Although very little is known on the pistachio genetics, many of
these problems may be solved through genetic enhancement. Particularly for those countries,
which are main pistachio producers, there has never been a strategic approach for the
deployment of genetic diversity of P. vera. Indeed, the diversity present in this horticultural
crop has been so far very poorly used. Dioecism represents an important limitation to
pistachio breeding since male performance is unknown and moreover, sex in seedlings takes
between five and eight years to be expressed. These facts reduce the efficiency of selection.
Only two cultivars have been obtained from open pollinated known cultivars, Pontikis
(seedling of Aegina) in Greece (Pontikis 1986) and Sirora (seedling of Red Aleppo) in
Australia (Maggs, 1982). However in the late 1980s, two breeding programmes were
initiated, one at the University of California-Davis, USA (Chao et al. 1998) and the other at
IRTA Mas Bové, Spain (Vargas et al. 1996). More recently, a third programme to breed scions
and rootstocks was initiated in Turkey at the Pistachio Research Institute, Gaziantep (Atli
1998, personal communication). In Iran, some breeding work has been carried out over the
years at the Pistachio Research Institute of Rafsanjan and a few unnamed seedlings are today
under assessment (Sheibani 1995).
The IRTA’s programme to breed new pistachio cultivars for the Mediterranean industry started
in 1989. Cross combinations were designed considering different parental origins, many of these
combinations not freely occurring in nature. The main female parents used were Aegina (Greece),
Batoury and Oleimy (Syria), Kerman (USA), Larnaka (Cyprus), and Mateur (Tunisia), Main males
chosen were B and C (Greece), M-36 and M-38 (Syria), M-502 (Italy) and Nazar (Israel).
A total of 31 controlled crosses among 10 female and 12 male parents were made between
1989 and 1990 yielding some 2000 seedlings (Vargas et al. 1996). Thirty progenies, 13 of
which with more than 50 seedlings, from the crosses were planted at two locations in
Tarragona, either at Mas Barber (Vila-seca) or Mas Bové (Constantí) in a randomized and
non-random bloc design respectively (Table 4). Close planting spaces were used, viz. 5×2 m
(Mas Barber) and 5×1.3 m (Mas Bové) in order to save costs. The breeding aims of this study
were to achieve precocity, regular and high productivity, vigour and better nut quality. Data
of first flowering, sex, leafing date, tree size measured as trunk diameter, disease incidence
and appearance of first nuts were taken at the two locations.

Characterization
Most cultivars of P. vera have been extensively documented following the IPGRI descriptor
list for pistachio (IPGRI 1997) and are recorded electronically using a standardized format.
Some of these characteristics are given as follows: tree vigour, growth and branching habit in
Table 5, blooming date in Table 6 and flowering precocity in Table 7. Additional, important
nut characteristics like nut length, nut width, nut shape, nut and kernel weight and kernel
colour are provided in Table 8.
Tree vigour
This growth descriptor is very important for the evaluation of pistachio performance
particularly under dry conditions. Vigour observations range from three to seven (Table 5).
Cultivars showed important differences in vigour. Some female cultivars were rather
vigourous (Ajamy, Bondoki, Marawhy, Mateur, Oleimy, Red Aleppo and Silvana) and some
others did not show vigour (Bronte, Joley, Kerman, Lassen, Sirora, Sfax and White Oleimy).
Within male cultivars, B, M-P3, Peters and Túnez are vigourous, while Enk, M-47, 02-18 and
40A appeared to be less vigourous. Female cultivars from Syria seem to be mostly vigourous.
Regarding quantitative trait inheritance, first results on different segregating progenies,
showed that vigour is related to parents (Vargas et al. 1995a, Vargas and Romero 1998).
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Table 4. Progenies raised with more than 50 seedlings each
Cultivar
Origin
Cross

Cultivar

Origin

Aegina
Aegina
Batoury

Greece
Greece
Syria

X
X
X

Enk`
M-502
C

Israel
Italy
Greece

Larnaka
Larnaka
Larnaka

Cyprus
Cyprus
Cyprus

X
X
X

Nazar
M-38
M-502

Israel
Syria
Italy

Mateur
Mateur

Tunisia
Tunisia

X
X

Nazar
M-502

Israel
Italy

Mateur
Mateur

Tunisia
Tunisia

X
X

M-36
M-38

Syria
Syria

Mateur
Oleimy
Sfax

Tunisia
Syria
Tunisia

X
X
X

C
M-502
M-502

Greece
Italy
Italy

Growth and branching habit
Growth and branching habit has important agronomical effects on training, pruning and
harvesting. Pistachios trees have a strongly apical dominant growth habit as most vegetative
growth occurs on terminal shoots. On adult trees one-year-old pistachio shoots produce
vegetative buds only at the terminal or subterminal positions and the remaining lateral buds
are reproductive. Table 5 shows that the numbers of cultivars having erect (1) or semi-erect
(2) growth habit are 19 whereas those with spreading or drooping habit are 18. Examples of
erect and spreading habit are Ashoury and Batoury respectively, which indicates diversity
from the same area of origin, Syria. Table 5 also shows, regarding branching habit (observed
as intensity of branching) that out of 37 characterized cultivars the majority (22) have an
intermediate branching habit, eight showed sparse and seven dense branching habit
respectively.
Blooming date
This phenology descriptor, although very much influenced by local environmental
conditions, it is very useful for cultivar choice when planning new orchards. In most cases
the cultivar blooming scaling is maintained across different locations. Pistachio flowering
average dates (1990-1995 period) are given in Table 6. The average flowering period is
around two weeks. Early blooming female cultivars are Batoury, Aegina, White Oleimy,
Mateur, Marawhy etc, whereas Joley, Oleimy, Kerman, Bianca Regina, etc. are late flowering.
Early male bloomers are A, B and Peters. Several selected clones s.a. M-P9, M-9 and M-5 are
late flowering. It can be observed with in the same table that the flowering of Kerman and its
pollinator Peters, does not overlap completely resulting in only partial pollination of the
female flowers. In addition, average date of emergence in the offspring is correlated (r=0.67)
with the mean date of full blooming of the parents (Vargas and Romero 1998).
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Table 5. Vigour, growth habit and branching of female and male pistachio cultivars (1)
Cultivar
Tree Growth Branching
Cultivar
Tree Growth habit Branching habit
vigour
habit
habit
vigour
Aegina
Ajamy
Ashoury
Avdat
Avidon
Batoury
Beyaz Ben
Bianca
Bianca Regina
Bondoki
Bronte
Cakmak
Capuccia
Cavaillon
Cerasola
Degirmi
El Guetar
Ghiandolara
Gialla
Halebi
Insolia
Iraq
Joley
Kastel
Kerman
Keten Gomlegi
Kirmizi
Larnaka
Lassen
Lazwhardy

5
7
5
5
3
5

2
2
1
2
3
4

5
5
3
5
3
5

5
5
7
3

3
2
2
3

5
5
7
5

3
5
3

2
2
3

5
5
5

3
5
5

3
3
4

3
7
5

5
3
3
3
3

4
3
4
3
2

5
7
5
5
5

5
3
7

3
4
2

5
3
7

Marawhy
Mateur
Muntaz
Oleimy
Pignatone
Red Aleppo
Red Jalab
Safeed
Sirora
Sfax
Silvania
Sultani
T. Serra di Falco
Uzun
White Oleimy

7
7
3
7
3
7
5
5
3
3
7

2
3
2
1
2
2
2
3
2
2
3

7
3
5
7
5
7
3
5
5
3
5

3

3

3

3

2

A
Ask
B
C
C-Especial
Chico
Enk
M-1
M-11
M-2
M-3
M-36
M-37
M-38
M-47
M-5
M-502
M-57
M-6
M-7
M-8
M-9
M-P3
M-P9
Nazar
Peters T-41
Peters T-71
Túnez
02-18
25A

5
5
7
5
7
5
3
5
5
5
7
3
5
3
3
5
5
5
3

1
2
3
4
2
3
4
1
4
3
4
3
3
3
2
1
3
2
4

7
3
7
5
3
3
3
3
5
5
3
5
7
5
3
3
3
5
5

5
5
7
7
5
7
7
7
3
5

3
1
4
1
2
2
1
2
2
3

5
7
3
5
5
5
5
5
3
3

40A

3

2

7

5

(1): According to IPGRI descriptors for pistachio (1997)
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Table 6. Pistachio cultivar flowering at IRTA Mas Bové, Tarragona. Average dates 1990-95*

March
l
April
l May
20-3 25-3 31-3 5-4 10-4 15-4 20-4 25-4 30-4 5-5
==========+====+=====+====+====+====+====+====+====+====+=====

Females
Batoury (6)
============
Aegina (6)
===============
Mateur (6)
============
White Oleimy (6)
==========
Marawhy (5)
=============
Ashoury (6)
============
Red Jalab (5)
============
Bronte (6)
==============
Iraq (6)
=================
Cerasola (6)
===========
Gialla (5)
============
Sfax (6)
=============
Larnaka (6)
==============
Ajamy (5)
================
Avidon (6)
===========
Lazwhardy (4)
===========
Insolia (6)
================
Bondoki (5)
==============
Ghiandolara (5)
================
Oleimy (6)
=====================
Muntaz (4)
=========
Silvana (5)
==============
Bianca (6)
================
Joley (6)
===============
Capuccia (4)
===================
Lassen (6)
===============
Kerman (6)
================
Bianca Regina (5)
===================
Pignatone (4)
================

Males
A (5)
==========
B (6)
=============
Peters (6)
============================
C (6)
==================
Naz (6)
==================
M-502 (6)
====================
M-57 (6)
======================
Túnez (6)
=============
M-47 (6)
==============
Enk (6)
==================
M-25A (5)
=============
Ask (6)
===============
M-36 (6)
====================
M-38 (6)
=====================
C-Especial (6)
=====================
M-8 (4)
============
02-18 (4)
==============
M-3 (4)
==============
M-11 (6)
======================
M-P3 (6)
=============
M-37 (6)
==================
M-2 (4)
================
M-P9 (6)
===============
M-9 (4)
==============
M-5 (4)
=============
* ( ): number of observation years for each cultivar

Flowering precocity
Juvenility is considered as the period from grafting or budding to the appearance of the first
flower. There are important differences between cultivars in relation to juvenile period. In
Table 7, flowering precocity is not given in years as recommended in the IPGRI descriptors
but on a scale from one (long) to five (short). The juvenile period of male cultivars appeared
to be shorter than in females, being early pollen producers B, C, Enk, M-25A, M-502 and
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Peters, and late pollen producers M-36, M-37, M-47, M-8 and Tunez. Regarding females,
cultivars like Batoury, Kerman and Sfax showed short unproductive periods while Bianca,
Bondoki and Red Jalab showed the opposite.
Table 7. Juvenile period of female and male pistachio cultivars
Juvenile period*
Males

Females
Bianca
Bianca Regina
Bondoki
Bronte
Cappuccia
Red Jalab
Silvana
Ajamy
Ashoury
Cerasola
Insolia
Lathwardy
Marawhy
Oleimy
Avidon
Lassen
Mateur
Muntaz
Pignatone
Safeed
Sirora
White Oleimy
Aegina
El Guetar
Iraq
Joley
Larnaka
Batoury
Ghiandolara
Kerman
Sfax

1
1
1
1
1
1
1
2
2
2
2
2
2
2
3
3
3
3
3
3
3
3
4
4
4
4
4
5
5
5
5

M-36
M-37
M-47
M-8
Tunez
C-Especial
M-11
M-2
M-3
M-5
M-57
M-9
M-P9
Ask
A
M-38
M-P3
Nazar
B
C
Enk
M-25A
M-502
Peters

2
2
2
2
2
3
3
3
3
3
3
3
3
4
4
4
4
4
5
5
5
5
5
5

Long to short juvenile period: 1 long, 5 short
Nut length, nut width, nut shape, nut and kernel weight and kernel colour
In Table 8, data on nine nut characteristics are presented. Cultivar choice is heavily related to
nut traits, which are the target of breeding programmes. Nut shape varies from long almond
(Joley, Red Jalab and White Oleimy) to round hazelnut shape (Kerman). Ovoid shape
(1.5>L/w<1.8), the most common type, is found in Aegina, Ashoury, Bianca, Larnaka,
Mateur, Sirora and Sfax. Kernel colour varies from light yellow (Kerman) to dark green
(Bianca). For some industrial applications (e.g. confectionery) kernel colour is very
important: dark-green coloured pistachios are more valued.
At the IRTA's field collection, Kerman produces large nuts along with Ajamy, Batoury
and Oleimy. Small kernels are recorded in Avidon, El Guetar, Marawhy and Red Jalab.
Nut splitting
This is an important trait affecting the commercialization of the nuts, as split nuts are
preferred by consumers. Indehiscence of pistachios is considered as a physiological ripening
related factor but it appears to also be related to growing conditions. However, from
observations made among cultivars it seems that this trait also has an important genetic
component. Cultivar differences can be very wide ranging from 5% to 90% degree of
splitting (Table 8). At IRTA, cultivars such as Batoury, Bianca, Bronte, Lazwhardy, Marawhy,
Oleimy, Pignatone and White Oleimy seem to have a much lower level of nut opening than
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Ashoury, Avidon, Larnaka, Lassen, Sirora and Sfax. Kerman shows an intermediate splitting.
In general, Italian genotypes produce low levels of split nuts.

Evaluation
Molecular markers
The information provided through morphological characterization cannot always allow the
identification of varieties. This fact has encouraged the development of biochemical and
molecular techniques for a sharper assessment of genetic diversity within the genepool of
crops. Molecular genetics play an important role in characterizing plant genetic resources by
supporting their acquisition and maintenance and ultimately their better use. For diversity
studies, isoenzymes are relatively cheap and informative, RFLPs are expensive, RAPDs are
not very informative and microsatellites promise to be very informative but still rather
expensive. Most cultivars held at IRTA have been isoenzymatically analyzed for seven
systems (Vargas et al. 1995b, Rovira et al. 1998). This work resulted in 12 different isoenzymic
phenotypic combinations for female cultivars and two for males. It also allowed the
identification of two female cultivars (Bianca and Red Jalab) and four male cultivars (A, CEspecial, M-P3 and M-P9) as hybrids. The next step planned in these efforts consists of
choosing progenies segregating for different isoenzymes and determining their inheritance.
In addition, assessment of the usefulness of a RAPD marker linked to sex expression through
the screening of some progenies using bulked segregant analysis (Hormaza et al. 1994) is
planned.
As a whole P. vera showed high levels of polymorphism. A joint work to assess the
phenotypic and genetic diversity at DNA level within P. vera germplasm collected in
Mediterranean countries confirmed further this high degree of polymorphism (Caruso et
al. 1998).
The wild Pistacia species held at the IRTA genebank have not been morphologically
characterized although the potential use of some progenies as rootstock has been
investigated (Vargas et al. 1998). These species have been extensively characterized using 10
isoenzyme systems (Rovira et al. 1995, Monastra et al. 1997). Isoenzymic polymorphism
revealed that the most variable species is P. atlantica followed by P. vera, P. palaestina and P.
integerrima. P. terebinthus and P. khinjuk were polymorphic only for two isoenzymes. Thus the
dioecious mating system of Pistacia, which enforces out-crossing and high levels of
heterozygosity, has a different effect depending on the species. In addition, a few wild
accessions were identified as being of interspecific hybrid origin. P. palaestina seedling trees
from Greece and USA showed distinctive hybrid patterns and also clear differences in their
leaf morphology and some other morphological characters when compared with true types
from Syria.
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Mean

N

Mean

Mean N

Kernel colour

Kernel dry
weight/nut dry
weight x 100

Kernel weight

Nut weight

Percentage of
split nuts

Nut shape
(L / w)

Nut width (w)

Nut length (l)

Cultivar

Nut thickness

Table 8. Mean values of nine pistachio nut characteristics

N** Mean

N

N Mean N

Mean

N

Mean

N

Mean

N

Mean

Aegina
Ajamy

15
8

19.26
19.72

15 10.94
8 11.78

15 9.73
8 10.95

15 1.76
8 1.67

12
4

35.41
55.25

23 0.88
8 1.01

23
8

0.45
0.53

23
8

50.96
54.65

8
3

2
2

Ashoury
Avdat

13
-

18.93
-

13 10.60
-

13 10.02
- -

13 1.78
- -

9
-

64.44
-

18 0.91
-

18
-

0.40
-

18
-

45.69
-

6
-

2
-

Avidon

4

16.01

4

10.38

4

9.55

4

1.54

4

60.75

8

Batoury

9

20.50

9

12.02

9

11.31

9

1.70

7

20.14

14 1.12

Beyaz Ben

-

-

-

-

-

-

-

-

-

-

-

Bianca

12

19.99

12 11.00

12 9.87

12 1.81

11

15.72

18 0.88

Bianca Regina

8

18.95

8

10.86

8

9.55

8

1.74

5

5.60

5

5

0.35

5

45.02

3

3

Bondoki

9

16.55

9

10.80

9

9.88

9

1.53

5

42.80

10 0.80

10

0.42

10

54.97

3

2

Bronte
Cakmak

13
-

19.05
-

13 10.69
-

13 9.58
- -

13 1.78
- -

10
-

13.40
-

17 0.89
-

17
-

0.41
-

17

47.03
-

6
-

3
-

Capuccia

5

19.66

5

11.28

5

10.12

5

1.74

3

3.33

3

0.75

3

0.38

3

53.15

2

2

Cavaillon

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Cerasola

6

19.95

6

11.20

6

10

6

1.78

6

36.00

10 0.97

10

0.42

10

44.09

4

3

Degirmi

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

El Guetar

1

14.98

1

10.33

1

8.69

1

1.45

2

90.00

3

0.77

3

0.37

3

49.88

1

2

0.75
0.83

8

0.34

8

47.05

3

2

14

0.52

14

48.36

5

3

-

-

-

-

-

-

18

0.43

18

50.54

8

2

Ghiandolara

9

20.49

9

10.77

9

9.94

9

1.90

5

45.00

10 0.93

10

0.44

10

48.36

3

3

Gialla

7

19.96

7

11.20

7

10.15

7

1.77

4

24.75

5

0.99

5

0.43

5

46.52

3

2

Halebi

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Insolia

5

20.11

5

11.16

5

10.15

5

1.80

3

15.33

5

0.89

5

0.44

5

50.70

2

3

Iraq
Joley

14
7

18.73
20.29

14 11.62
7 11.04

14 11.07
7 9.95

14 1.61
7 1.84

8
5

53.37
37.40

15 0.98
9 0.87

15
9

0.48
0.43

15
9

50.91
52.13

6
3

2
2

Kastel

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Kerman

6

19.31

6

14.12

6

11.96

6

1.36

3

47.66

6

1.15

6

0.57

6

52.57

3

2

Keten Gomlegi

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Kirmizi

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Larnaka
Lassen

9
6

19.87
17.76

9
6

10.98
11.55

9
6

10.45
11.81

9
6

1.81
1.54

7
3

56.42
68.00

14 0.94
6 0.91

14
6

0.45
0.46

14
6

49.26
53.33

4
3

2
2

Lathwardy

7

18.86

7

11.16

7

10.09

6

1.54

4

12.00

8

0.90

8

0.45

8

49.63

4

2

Marawhy

9

18.50

9

11.13

9

10.03

9

1.66

4

19.50

7

0.80

7

0.37

7

47.54

3

2

Mateur
Muntaz
Oleimy

11
8

19.46
22.19

11 11.26
8 12.10

11 10.04
- 8 10.92

11 1.72
- 8 1.83

10
4

43.20
18.75

20 0.88
7 1.22

20
7

0.43
0.58

20
7

50.63
48.17

4
3

2
2

Pignatone

5

19.12

5

5

5

4

11.75

7

0.85

7

0.37

7

45.07

4

3

Red Aleppo

-

-

-

-

-

-

-

-

-

-

-

-

Red Jalab
Safeed

7
1

19.08
18.54

7
1

10.34
11.25

7
1

10.07
10.06

7
1

1.84
1.65

6
3

37.16
38.66

10 0.83
6 0.88

4
2

2
2

11.09

9.50

1.72

-

-

-

-

10
6

0.36
0.43

10
6

44.54
49.60

Sirora

5

20.10

5

11.90

5

10.11

5

1.69

4

67.75

8

0.95

8

0.47

8

50.67

3

1

Sfax
Silvania
Sultani
T. Serra di Falco
Uzun
White Oleimy

9
7
2
8

17.65
19.91
20.65
21.08

9
7
2
8

11.20
10.99
-10.87
11.17

9
7
2
8

10.50
10.05
10.01
10.44

9
7
2
8

1.57
1.81
1.90
1.88

7
4
2
5

58.57
21.75
16.50
17.60

14
7
3
8

0.89
0.89
0.86
0.93

14
7
3
8

0.43
0.43
0.42
0.44

14
7
3
8

49.83
49.96
49.15
48.71

5
3
1
3

2
2
3
3

(*): IPGRI descriptors for pistachio have been used in these studies.

N** Number of samples
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Wild and cultivated Pistacia species in Greece
G. Zakynthinos and D. Rouskas
National Agricultural Research Foundation, Vardates Station, Lamias, Greece

Abstract
Four Pistacia species are native to Greece, viz. P. atlantica, P. lentiscus, P. palaestina and
P. terebinthus. P. atlantica has a limited distribution in Rhodos and in other nearby islands.
P. lentiscus and P. terebinthus are widely distributed in most coastal and inner regions of
Greece, whereas P. palaestina has a distribution limited to Crete and Chios. P. lentiscus var.
Chia, native to Chios island is systematically cultivated for its aromatic resin. The main
Pistacia germplasm collection has been established at the Vardates Research Station of
NAGREF, Lamias. This genebank holds two sub collections: the first one consisting of 20
P. vera cultivars on Tsikoudia1 rootstock and the other of 15 P. vera cultivars and breeding
selections grafted on P. integerrima rootstocks. In addition, three other smaller collections are
also present in Greece. P. vera is commercially cultivated in Greece. Some 4500 ha of
commercial pistachio orchards of the main cultivar Aegina are recorded in the country. On
average, the annual pistachio production in the last five years has been 5000 tons.

Introduction
The genus Pistacia (Anacardiaceae Family) includes more than 11 species. These species are
characterized by some common morphological traits such as composed leaves, male-flower
structure and leaf texture. Most of these species are used as rootstock for the cultivated P. vera.
Which is the only commercialized variety due to its large and edible nuts with a high nutritional
value. Four Pistacia species are native to Greece according to Zohary (1952) namely, P. atlantica, P.
lentiscus, P. palaestina and P. terebinthus whereas only P. vera was introduced from Eastern
Mediterranean countries by the Romans and subsequently by the Byzantines. Many of the abovementioned species co-exist with their interspecific hybrids, which are the result of free cross
pollination taking place whenever the taxa are close enough to allow the pollen flow.

Distribution
Pistacia vera
Pistachio (P. vera) is a dioecious and deciduous species originated from West and Central Asia.
The first commercial orchard in Greece was established around 1860 in an area close to Athens.
Consistent plantations in the Attica region and in the Aegina Island were later established at the
end of the 19th century. P. terebinthus was used as rootstock at the onset of the cultivation. This
rootstock was later replaced by the Tsikoudia variety. Pistachio is cultivated in a broad region
with different climatic and soil conditions. The great expansion in pistachio cultivation took place
some 20 years ago. Today, 4500 ha are cultivated in a broad region from Chalkidiki in the South,
to Crete in the North, and from Zakynthos island in the West, to the Aegian region islands
(Chios, Mytilini, Samos, Rhodos, etc.) in the East (Fig 1). The number of cultivated trees in Greece
is close to one million.
Aegina is the only female pistachio cultivar grown commercially (Zakynthinos and Rouskas 1994).
A new female cultivar, Pontikis was recently introduced into Greek plantations, but is grown in no
more than 1% of the total pistachio area. Fig. 2 shows the nuts of Aegina. According to Rouskas (1995)
the variety Aegina is found in three variants, named Nichato (or Kinezaki), Foundoukato and
Kilarato (Fig. 2). Today, the variant Kilarato has been selected into a true variety, which is being
propagated and distributed by nurseries to Greek growers.

1

A variant of P. paleastina
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Fig. 1. Nuts of Pontikis cultivar.

Fig. 2. Nuts of Aegina cultivar.

Fig. 3. Pour vegetation of an Aegina

Fig. 4. Details of Aegina nut suture

tree.

and their pedical scar elevation.

Fig. 5. The green colouring of Aegina

Fig. 6. Aegina nuts and kernels

kernel.

showing the colouring of the kernels’
testa.

Fig. 7. A characteristic training
of an Aegina tree in Santorini.

Fig. 8. Tree Pistacia lentiscus
var. chia.
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The trees of the Aegina cultivar present an intermediate vigour with a spreading growth.
Branching is sparse with an intermediate expression of apical dominance. The tree can be
easily trained according to environmental growing requirements. A classical example is
found in Santorini Island where trees are trained in very low shapes to protect them from the
strong wind (Fig. 3). Leaves in Aegina are 17–22 cm long and 14–17 cm wide. The number of
leaflets averages from three to five (rarely seven). The length of the terminal leaflet is 7–11
cm and in the lateral ones is 6–10 cm. The shape of the terminal leaflet is roundish. The
margin of leaflets is wavy and their texture is leathery. The floral buds are big (9×6×4 mm)
with a narrowly ovate shape resulting in conical inflorescences. The inflorescence produces
8–18 lateral branches and their abundance can be characterized as intermediate.
The nuts of Aegina have a narrowly cordate shape (22×12×11 mm, dorsal side more
curved than ventral side) with a symmetrically pointed shell apex. The shape of their pedicel
scar is elliptic and elevation can be characterized as protruding (Fig. 4). The tendency to early
splitting is low (rarely), but during harvest time the percentage of split nuts is often close to
90%. The suture opening of split nuts varies from narrow to moderate. The weight of 100
dried nuts is 100 g. The kernel has excellent flavour, is quite juicy and is green coloured (Fig.
5). The colour of the kernel’s testa is reddish (Fig. 6). Chemical analyses showed that 100 g of
fresh Aegina kernels contain 53.5% fat, 24% protein, 14.5% carbohydrate and 6.1% water.
Oleic acid is the main fatty acid (58%). The tendency to alternate bearing is moderate and this
makes the cultivar very productive. Furthermore, in un-irrigated areas the variety can still
produce good yields as has been recorded in the cultivations of Aegina Island (Fig. 7).
Three different selections are used as pollinators for Aegina: selection A, selection B
and selection C. Selection A includes trees with quite vigourous habit and erect growth.
Its leaves have five or seven leaflets. Lateral leaflets have no petiole, these are present
only on the terminal leaflet. The shape of the leaflets is elliptic or ovate (50–100 by 45–60
mm) and their colour is dark green. The formation of floral buds takes place very early
on new trees. The abundance of floral buds in old trees is a very good characteristic for
this selection. The inflorescences of selection A have a conical shape and their blooming
takes place 7–15 days before Aegina. Traits such as leaves, vegetative buds and trunk
colour are similar to those of Tsikoudia. Selection B includes very vigourous trees,
characterized by very early blooming (prolonged juvenility up to seven years). Its leaves
have seven to nine leaflets rarely five, and are sessile and elliptic (70-90 by 30-40 mm)
with a wavy margin. The floral buds in section B are different than those of other
selections. In fact, this is a very unique trait: the tops of their covers (bracts leaves) are
rolled out giving the impression of thorny buds during the sap mobilization period. In
addition the size of those floral buds are smaller and sharper than those found in floral
buds of other selections. Blooming time takes place seven days later than in selection A.
Selection C is characterized by intermediate vigour similar to that of Aegina. The
branching is dense and its leaves are similar to those in Aegina. Its leaves have three to
five leaflets (70-110 by 40-70 mm), and are all round ovate excepted for the terminal
leaflet whose shape is roundish such as in the terminal leaflet of P. vera. The colour of the
leaves is light green. Often the leaflets (whose margin is wavy) cover each other,
particularly when the leaf is made of five leaflets. The floral buds are broadly ovate and
bigger than those found in other selections. The trees of this selection have intermediate
growth, very thick shoots, very big floral buds, late blooming and leaves similar to those
of P. vera.

Wild species
Pistacia terebinthus
This is a deciduous tree or shrub 2–5 m high with a pungent smell of resin. It is native to
Greece and it thrives well up of 600 m a.s.l. Its leaves are composed with 3–13 elliptic and
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unwinged leaflets. P. terebinthus appears in different ecotypes or hybrids across Greece. The
floral buds are formed on biennial shoots in composed bunches. Their fruits are small and
reddish. It was initially used as rootstock for P. vera cultivars (Aegina and its selections) but
it does not have sufficient compatibility with the cultivated species and furthermore, its
growth is rather slow and its fruits have a high percentage of blank nuts.
Pistacia palaestina
Native to Chios and Crete islands, this is a deciduous tree 10 m tall. It has composed leaves
with seven to nine elliptic leaflets and it is characterized by acuminate apices. The terminal
leaflet has winged petioles. A variant of P. palaestina is Tsikoudia, used as rootstock for its
very good compatibility with P. vera. It has been found to be tolerant to Phytophthora
attacks. Preliminary results (Katsiotis et al. 1994) from an on going study suggest that
Tsikoudia could be in fact a variant of P. terebinthus.
Pistacia lentiscus
It is the most common species found in Greece and its distribution mostly coincides with that
of the olive tree.
This species is an evergreen shrub 1–5 m tall with typically leathery composed leaves of
two or five pair leaflets with winged petioles. The fruits are red when they are young and
turn black at maturity giving the plant an ornamental feature. A variation of this species is
P. lentiscus var. Chia (Fig. 8) whose trees are cultivated for their aromatic resin and for the
extraction of oil.
The mastic in P. lentiscus is extracted by wounding the trunks (Zohary 1995). After the
collection of the gum, producers apply thermal processing for the oil extraction. These
products are used in confectionary and by the distillery industry. The price for 1 kg of gum is
US$68, and US$680 for 1kg of oil. Today, 500 000 trees are being cultivated in Chios Island.
Two big national projects are being currently implemented, one for the optimization of oil
extraction and the other for the vegetative propagation of this variety.
Pistacia atlantica
This species is native to Rhodos island and other coastal regions. Its trees are very tall, up to
15 m. The taxon has composed leaves of seven to nine elliptic leaflets without petioles.

Conservation
The main Pistacia germplasm collection in Greece is that of the Vardates Research Station of
NAGREF, Lamias. The field genebank is made of two collections: 20 P. vera cultivars grafted
on Tsikoudia rootstocks and 15 P. vera cultivars and selections grafted on P. integerrima
rootstocks. Three other small collections are maintained by NAGREF: one at the Agricultural
Research Station in Rhodos, a second at the Pomology Dep., Faculty of Agriculture,
University of Athens which conserves the oldest P. vera collection in Greece and the third at
the NAGREF-Deciduous Trees Institute, in Naousa. All these germplasm collections deal
exclusively with P. vera. There is no collection in Greece maintaining wild Pistacia species
and/ or its natural hybrids.

Conclusion
Four wild and two cultivated Pistacia species (P. vera and P. lentiscus var. Chia) are common
in Greek landscape. P. lentiscus and P. terebinthus are widespread whereas the other two, P.
paleastina and P. atlantica, have a much more limited distribution. P. vera has been introduced
into Greece and it is cultivated for its edible nuts. Aegina is the only commercial cultivar in
the country, covering 99% of all commercial orchards.
A taxon named in Greek ‘Tsikoudia’ is used as rootstock for Aegina. The identity of this
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taxon is not yet even clear though its morphological traits suggest a close affinity to
P. palaestina. Wild Pistacia species show a great genetic diversity, which could also be the
result of free gene flow among them. Morphological characterization still leaves many
questions unanswered about the identity of many variants within the Pistacia genus.
Molecular maker techniques are likely to answer those unsolved identity questions. This
valuable genetic diversity should be well protected and efforts at national and international
level should be deployed to further the biodiversity heritage include proper conservation
policies.
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IV. Strengthening cooperation on Pistacia
The FAO-CIHEAM Interregional Cooperative Research Network
on Nuts
I. Batlle and F.J. Vargas
Agriculture Technology Research Institute (IRTA), Mas Bové Center, Reus, Spain

Background and aims
During this Workshop, a separate session was held to discussion how to further strengthen
the cooperation on Pistacia among various institutions and organizations operating in the
region. A presentation of past and future achievements of the FAO-CIHEAM Interregional
Cooperative Research Network on Nuts was given by I. Batlle, Secretary of the Network and
Liaison Officer of the Subnetwork on Genetic Resources. Following is brief review of those
activities carried out by members of this Network since its establishment in 1990 at Yalova,
Turkey, during a FAO's Expert Consultation on the Promotion of Nut Production in Europe
and the Near East Region.
Most countries in the Mediterranean region have important economic activities related to
nut crop production, trade and industry. The success of these activities depends on a variety
of factors, some of which evolve quickly and it is therefore necessary to adapt them to the
changing conditions. The ability to put into place this adaptation can make the difference
between profit and loss.
The attainment of sustainable agriculture and food security requires a combined effort in
research and technology development, genetic resources conservation, environment
management, education, training and rural development. In order to find solutions to global
problems these factors need to be addressed at the same time in both the developed and
developing regions of the world. Thus, transfer of suitable technology becomes essential to
uphold the basic principles of sound agricultural systems and practices.
The main aims of the FAO-CIHEAM Interregional Cooperative Research Network on
Nuts are:
1. Establishment of Research Collaboration through exchange of information and
germplasm and Joint applied research
2. Promotion and development and training courses
3. Fostering Cooperation.

Structure and organization
The structure of the Network, revolving around a Coordination Center, the IRTA Mas Bové
Station (where the network coordinator is located) is divided into nine Subnetworks (seven
crop species oriented and two thematic), namely: almond, hazelnut, walnut, pistachio, pecan,
chestnut, stonepine, genetic resources and economics. Each Subnetwork has its own Liaison
Center and Liaison Officer (Table 1).
An important milestone for the Network was the agreement reached in 1996 between the
FAO's Regional Offices (REU and RNE) and the International Center for Advanced
Mediterranean Agronomic Studies (CIHEAM), through the Mediterranean Agronomic
Institute of Zaragoza (IAMZ), to jointly operate the Interregional Cooperative Research
Network on Nuts. This collaboration ensures harmony across activities while the overall
work across Europe, the Mediterranean Basin and the Near East is further consolidated in
this small but economically and technically vital sector of agricultural quality products.
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Table 1. Structure of the Interregional Cooperative Research Network on Nuts
Network

Coordination Centre

Coordinator

Nut tree crops
Subnetworks

IRTA Reus Spain
Liaison Centres

F. J. Vargas
Liaison Officers

Almond
Hazelnut
Walnut

_
Ankara University Turkey
INRA, Bordeaux France

_
A. I. Köksal
E. Germain

Pistachio

Kahraman, Maras University Turkey

N. Kaşka

Pecan
Chestnut

Çukurova University,Adana Turkey
Torino University Italy

Ö. Tuzcu
G. Bounous

Stonepine
Genetic Resources

INIA-CIFOR, Madrid Spain
IRTA, Reus Spain

G. Catalán
I. Batlle

Economics
FAO
CIHEAM

SIA Zaragoza Spain
Regional Office for Europe, Rome Italy
IAMZ, Zaragoza Spain

L. M. Albisu
I. Alvarez
D. Gabiña

The main activities of the FAO-CIHEAM Research Nut Network are proposed,
discussed, agreed and planned during the Coordination Board meetings. The Board is
composed of FAO and CIHEAM representative, the Network Coordinator and the
Subnetwork Liaison Officers. Five Coordination Board Meetings have already been held so
far (Spain 1991, Turkey 1994, Portugal 1995, Morocco 1996 and Italy 1997). The next meeting
will take place in 1999 in Turkey. The First Technical Consultation of the Interregional
Cooperative Research Network on Nuts was held in Morocco 1996. The scenario, within
which the activities of the Nut Network are being carried out, is changing dramatically over
the recent years. Adaptation to emerging needs and to new scientific environments becomes,
thus, a necessity.

Achievements
Following is a short account of the Network's achievements so far.
Cooperation
Organizing technical meetings and workshops

Since 1990, more than 30 meetings and workshops on nut tree crops have been organized.
Meeting on genetic resources and economics have been organized, either individually or
jointly with other international institutions like the ISHS, IPGRI etc. Four meetings, on
almond and pistachio, walnut, stonepine and economics; are planned for 1999.
Documentation
Germplasm catalogues

One germplasm catalogue on almond was published in 1997 within the REUR's Technical
Series. Four more catalogues (hazelnut, walnut, pistachio and chestnut) are being prepared.
Inventories on research lines and references

One inventory of research lines and bibliographic references on almond was published
jointly with the germplasm catalogue. There are four more of these publications in progress
viz. hazelnut, walnut, pistachio and chestnut.
NUCIS Newsletter

Seven issues of the NUCIS Newsletter, the information bulletin of the Network on Nuts,
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have been published so far (issue 1 December 1993, 12 pages; 2 April 1994, 20 pages; 3
January 1994, 24 pages; 4 December 1995, 28 pages, 5 December 1996, 36 pages; 6 December
1997, 52 pages; 7 December 1998, 44 pages). These editions were printed in 1200 copies each,
with additional 600 copies of issues one to five printed subsequently. The forthcoming
number is expected for December 1999. NUCIS has received a warm welcome by most
Network’s members and readers and has established itself as an effective vehicle of
communication in this field of research.
Proceedings and reports

The work presented (papers and posters) in technical meetings have been compiled, edited
and published in different types of publications. Generally, these meetings are organized and
held jointly with Congresses, Symposia and Workshops. The contributions are thus included
in general in the proceedings of these events (Acta Horticulturae of the ISHS, Options
Méditerranéennes, Series Cahiers of CIHEAM, FAO, REUR Technical Series, IPGRI Reports,
etc.). In some occasions, however, the proceedings of the network’s meetings have been
published as separate publications.
Four analyses were carried out to assess the establishment of four new Subnetworks:
chestnut (1991), stonepine (1995), economics (1996) and carob (1997). The result of those
reviews led to the cancellation of the carob Subnetwork.
Training
Organizing international training courses

On the initiative of the Research Network on Nuts CIHEAM-IAMZ, FAO, and various
national institutions have organized two Advanced International Courses on “Nut
Production and Economics”. Both courses were designed for graduates working in R&D and
professionals of the sector. Each course was attended by some 30 students from over 15
countries of the Mediterranean region, Near East, Central and South America. The courses
were much appreciated by the trainees. The first course was held at Reus, Spain in
November 1994 and the second in Adana, Turkey, in May 1998. The next course will possibly
be organized in the year 2002.
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ACSAD’s activities on Pistachio
H. E. Ebrahim
Arab Center for the Studies of Arid Zones and Dry Areas (ACSAD), Damascus, Syria

Introduction
The Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD) is an Organization
affiliated to the League of the Arab States.
The Centre includes the following five Divisions:
1. Plant Studies Division, which is divided into: the Fruit Trees Section, the Field
Crops Section and the Range Land Section;
2. Animal Wealth Studies Division;
3. Water Resources Division;
4. Soil and Water Uses Division;
5. Administrative and Financial Division;
The plant Division research programme covers several fruit tree species adapted to
drought conditions. Pistachio is one of the most important species included in ACSAD’s
Research Programme. ACSAD’s major research objective is to provide the Arab countries
with seeds, plants and scions from selected male and female cultivars and rootstocks of
pistachio varieties.
Pistachio research programme started in 1981. Since then cooperation between ACSAD
and the Ministries of Agriculture and Research Centres of the Arab countries has been active
in the following fields:
•
Development of propagation methods for root-stocks and cultivars
•
Establishment of Pistachio nurseries and mother tree orchards
•
Characterization of newly selected cultivars
•
Establishment of efficient extensive orchards of pistachio where suitable
environmental conditions can be found
ACSAD activities are summarized as follows:
Summary of ACSAD activities on Pistachio
Country
Morocco

Location
- Ein Taudjtat Station
- Sodaya Company Fields
(Meknes)
- Ein-Taudjtat Station
(Meknes)
- Station of the National Center
for Agricultural Research
(Rabat)
- Ein-Taudjtat Station
(Meknes)
Sodaya Company for Agrcutural
Development (Meknes)
Zenir (Meknes)
Wadi Wisslan (Meknes)
Meysour (North-East)
Aghadeer (South-East)
Sidi Kassem Station (Koneitra)
Sidi Al-Edy

Period

Introducing Syrian Cultivars: Ashoury, Batoury, Oleimy,
Ajamy and their pollinators.

1982–1983

Propagating pistachio seedlings and grafted plants by
using poly-ethylene sacs and selected seeds of Batoury
Ezraa cultivar .

1985

Establishing mother trees orchards including cultivars:
Ashoury, Batoury, Oleimy, Mteur and their pollinators.
Establishing ideal extension orchards (1-10 ha for every
orchard), including cultivars: Ashoury, Batoury, Mateur
and their Pollinators.

1985

1997
Meknes

Activity

1980–1981

Evaluating the yielding cultivars in the ideal extension
orchards
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Algeria

Location

Libya

Lebanon

Jordan

Activity

1982

Introducing Syrian cultivars of pistachio: Batoury,
Ashoury, Bondouky, Oleimy, Ein Al-Tina, Alpha and Beta
Pollinators, Pistacia atlantica, Pistacia palestina

Zmela, Beer Madi, Hammam
Dalha, Batna,Temlead, Ein AlHajjar , Sidi Ammar, Teghnef
Station
Tahzamete Nursery (Julfa)

1994

Evaluating pistachio plantation according to local
environmental conditions

1996

Establishing pistachio mother trees of Syrian cultivars +
cultivar Mateur

1996

Training on grafting of pistachio (budding)

Si-Haroon Center, Wilayat
Boleida, Julfa, Tadmyt
Tunisia

Period

Si-Haroun Center, Wilayat
Boleida

Mornag Station

January
1985

National Institute for
Agricultural Research

June 1985

National Institute for
Agricultural Research

February
1986

National Institute for
agricultural Research,
Tunis

October
1986

Azezya Nursery Trees

1982-1984

Azezya Station

1982

Tarhoona Station

1982-1983

Gerian,
Jandouba,agricultural
project of Al-Orban, AlAssabaa Saffet
Mjanin Valley Project

1981-1984

1989

Establishing ideal extension orchards (1-2 ha. for every
orchard) including the more important Syrian cultivars like:
Ashoury, Batoury, Oleimy, Ajamy, Nab Al-Jamal and their
pollinators
Description of Pistachio trees in an old orchard

Bekaa area

1992

Evaluating Pistachio cultivation in private farm

Salooki , west of
agricultural station of
Terboll
American University Farm,
Agriculture College
(Bekaa)
Agricutural station Al-Abda,
(Amman)

1995

Providing with (1000 plants of Pistachio including the
following cultivars: Ashoury, Batoury Ajamy, Mateur,
Guttar, Mecknassi and their pollinators
Providing with (125 plants of 4 cultivars of Pistachio with
pollinators

Moshaggar station
(Maadaba)

1984

Wala station of Agriculture

1984

Establishing nursery trees by seed propagation inside PolyEthylene sacs and budding the resulted seedlings

Ministry of Agriculture, the
National Center for the
Agricultural Research and
Technology Transfer
Bekaa Station, Moshaggar
Station, Marou Sta Tion
and Al-Hassan Station
Jordan University for
Science and Technology
(Irbid)
Moshaggar station (Near
Madaba)

1987-1990

Providing with seeds and grafted plants for producing
seedlings and establishing productive orchards

14-17/9/1992

Describing and evaluating planted cultivars

20/6/1992

Providing with (450) Female scions and (150) male scions
for budding the seedlings in mother trees orchard.

1995-1996

Establishing genetic collection of 10 female Syrian cultivar
and 3 pollinators.

1995
1982

Providing with 104 plants of female cultivars: Ashoury,
Batoury, Oleimy, Ajamy, Jalab, Bondouky, Marawhy, and
115 plants of (12) pollinators for establishing mother trees
and cultivar orchards
Providing with 485 scions of (12) female cultivars and 143
scions of males of pistachio to be grafted on seedling of
pistachio
Providing with (60) kg of seeds of Ashoury cultivar to be
planted in a nursery trees as root stock + (110) seedlings
resulted from seeds of Batoury Ezraa
A Workshop on Pistachio has been held in collaboration
with the Ministry of Agriculture in Tunisia and the
participating countries: Morocco, Algeria, Tunisia, Lebanon,
Syria and Jordan.
Establishing pistachio nursery by using P. vera (Batoury
Ezraa) seeds and the resulted seedlings has been grafted
by (budding) with Syrian cultivars
Establishing mother trees orchard including the following
female cultivars: Ashoury, Batoury, Oleimy, Ajamy and
their pollinators
Establishing cultivars collection orchard of female Syrian
cultivars and their pollinators

Establishing mother trees orchard including (100 plants of
female cultivars): Lazwardy, Marawhy, Nab Al-Jamal,
Bondouky, Ashoury, Oleimy, Ajamy, Batoury and 23 plants
of pollinators
Establishing ideal extention orchard including 180 plants of
five female cultivars with 3 pollinators
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ACSAD proposal for strengthening the cooperation among the countries of
CWANA in the field of Pistachio
The strengthening of cooperation among the countries of CWANA on Pistachio aims at
further develop the cultivation of this horticultural crop. This can be achieved through the
following:
• Identifying the problems faced by the farmers regarding Pistachio production. It is
important to say that representatives from the CWANA countries can provide us
with information about these problems, which may pertain to the Pistachio cultivars
and stocks, the agricultural techniques and the unsuitable environmental
conditions.
• It should be noted that cooperation between these countries, in the field of
exchanging plant material of Pistachio, is virtually non-existent. ACSAD has
established a genebank for fruit trees adapted to arid and semi-arid conditions (s.a.
olive, almond, grapes, figs and Pistachio), along with a nursery for the propagation
of the seedlings. The organization is ready to receive the plant material in the form
of scions from the Pistachio producing countries. Grafted plants can be then
produced with this material and sent to those countries needing them most.
• We propose to hold a training course on Pistachio cultivation, either annually or
every two years. The course will target, particularly, people from those countries,
which have more recently started the cultivation of Pistachio. The lectures of those
courses will cover the environmental conditions for pistachio, cultivars and
rootstocks, propagation methods, the agricultural techniques, (pruning, fertilization,
pest control) harvesting and marketing.
ACSAD has a training centre at its research station of Ezraa, which can accommodate 30
trainees; ACSAD is ready to cooperate with the Plant Genetic Resources Institute (IPGRI)
and the concerned countries in organizing the training courses which could be held at its
training centre.
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The Mediterranean Group for Almond and Pistachio (GREMPA)
Groupe de Recherche et d'Etude Méditerranéen pour le Pistachier
et L'Amandier
B. E. Ak
University of Harran Şanliurfa, Turkey
The research group on almond was founded in 1974 by the International Center for
Advanced Mediterranean Agronomic Studies (CIHEAM). Today this cooperative effort is
also under the auspices of the Organization for Economic Cooperation and Development
(OCDE) and the European Union (EU). In 1987 the research group on pistachio joined
GREMPA (Groupe de Recherche et d'Etude Mediterranean pour le Pistachier et
L'Amandier). Scientists from the whole Mediterranean are associated with this Researcher
group.
GREMPA’s current activities concentrate on the following subjects:
• Variety comparison trials.
• Selection of parental material bearing most outstanding characteristics.
• Setting up of standardized procedures or the evaluation of important physiological
and morphological traits s.a. blooming, ripening, shell hardness, etc. and preparation
of pomological descriptor.
• Cooperative research on rootstocks.
• Establishment and maintaince of botanical collections of Amygdalus species
Since 1980, the EU, within the AGRIMED Research Framework, has financially
supported the GREMPA programme.
From 1974 to 1996, GREMPA has held ten Meetings in seven different Mediterranean
countries:
1. Montpellier (France), 8 to 11 September 1975, 2nd Meeting - Proceedings CIHEAM GREMPA.
2. Valenzano Bari, (Italy), 3 to 7 October 1977, 3rd Meeting - Proceedings GREMPA.
3. Izmir (Turkey), 16 to 18 June 1980, 4th Meeting - Proceedings in "Options
Mediterranéennes" 1981:1.
4. Thessaloniki (Greece), 10 to 12 June 1985, 6th Meeting - Proceedings in “Options
Mediterranéennes" 1985:1.
5. Reus Tarragona, (Spain) 17 to 19 June 1987, 7th Meeting - Proceedings CEE EUR 11557.
6. Nuimes (France) 26 to 27 June 1990, 8th Meeting - Proceedings CEE - EUR 14081.
7. Meknes (Morocco), 14 too 17 October 1996, 10th Meeting - Proceedings of the X
GREMPA. "Options Mediterranéennes" vol. 33.
8. The next GREMPA meeting will be held in Şanliurfa (Turkey) from 1st to 4th
September 1999, 11th Meeting on Pistachio and Almond.
The current GREMPA Meeting Convener is Dr Bekir Erol AK of the University of
Harran, Pistachio Research and Application Center Şanliurfa, Turkey. The meeting will be
organized by University of Harran, in collaboration with the FAO CIHEAM Network on
Nuts. This meeting will be made of six sessions viz: (1) physiology and biology; (2) Orchard
management; (3) description, taxonomy, germplasm and pomology; (4) propagation; (5)
breeding and behavior of varieties and rootstock and (6) posters. All oral and poster
presentations will be published in the proceedings.
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V. A 1999 and beyond agenda for Pistacia
Strengthening cooperative efforts on Pistacia
The Workplan proposed during the Irbid Workshop
Following is a summary of the major points addressed by the participants of the Workshop to
further collaborative efforts on Pistacia. The activities proposed here are priority actions for both
CWANA and Mediterranean Europe (where Pistacia wild and cultivated species are present).
Participants have indicated the willingness of joining efforts in view of the clear benefits
arising in sharing knowledge and expertise. Some activities are completely new; others bank
on joint work carried out over the last few years among institutions whose enthusiastic
collaboration has led to very outstanding results (f.i. the two IPGRI Descriptor Lists for
cultivated and wild Pistacia).

Documentation
IPGRI will publish the proceedings of the Irbid Workshop and is committed to the
production of a Pistacia Catalogue CD ROM using the data presented in the country reports.
IPGRI will follow up with country representatives the completion –if needed- of the scientific
contributions provided at the Workshop. The suggestion to merge the CD-ROM catalogue
production with the FAO-CIHEAM survey coordinated by Prof. Kaşka from Turkey was
brought forward by Dr Batlle and was welcomed by IPGRI. IPGRI will carry out the editing
of the papers and follow up on the gathering of missing data. Participants to submit to IPGRI
their scientific contribution for the proceedings of the Workshop by the end of March (if they
have not yet done so) IPGRI will contact Dr Batlle to follow up on the proposal to produce a
joint IPGRI-FAO/CIHEAM CD-ROM pistachio catalogue.

Eco-physiological characterization
Participants expressed interest in carrying out joint research on the eco-physiological
characterization of Pistacia growing areas within CWANA and Mediterranean Europe. Dr
Caruso offered the support of its research team in Palermo for the statistical analyses of the
data that participants have agreed to make available. The outcome of this work will be
beneficial for all the countries, as it will enable to better understand where pistachio can be
successfully grown with regard to climatic conditions. To meet this goal, participants need to
supply min. and max. temperature values (in degree Celsius) of pistachio cultivation areas
from each country. It was noted that for many countries these data are available with the
National Agricultural Statistical Bureaus. Participants will feed back IPGRI on the possibility
to provide the historical set of meteorological data over the last 10 years by end of February.

Morphological and molecular characterization
This activity builds upon previous cooperative work promoted by IPGRI through the UMS
project. The completion of this work is paramount for shedding light on the differentiation
among phenotipically similar varieties and for clarifying the taxonomic relationship among
debated taxa. The rationale behind this work is to utilize information that might be already
available in various research centres and carry out the evaluation for the missing data. The
data will be then analyzed using a statistical package developed in Palermo. As mentioned
during the Meeting in Irbid, a few countries have already provided some data for this
investigation and these were used to prepare a multi-authored paper for the Pistachio
Conference in Davis in 1997. However, additional data from a larger number of countries is
needed to complete this work. Would participants agree to join this study they should use
the attached tables listing the traits needed for both male and female trees (note that the
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descriptors used in the table correspond exactly to those used by the IPGRI’s Descriptors for
Pistacia vera). Qualitative descriptors are being marked with an asterisk. Attention should be
paid to the fact that qualitative characters will not need replicates, whereas quantitative
characters should have at least 25 records per accession. Different sheets for male and female
trees should be used (see attached). Replicas data for each cultivar must have been collected
in the same year and from trees grown in the same place, however, in case data have been
gathered from different places, they should be loaded separately. Regarding the material to
be used, priority should be given to indigenous accessions, though introduced varieties
should not be neglected. This approach will enable to check the validity of the study and at
the same time verify the stability of the biometric characters in different environments. As
for any other joint activity, scientific papers resulting from these collaborative studies will be
published under the name of all the contributors. Participants will send to IPGRI the
characterization data using the attached table by end of April 1999. IPGRI will seek the
availability of the University of Palermo to continue in supporting the analyses of the data
that will be made available by national programmes.

Taxonomic studies
Participants stressed the need for more taxonomic studies on Pistacia for eliminating the
confusion that still existing among workers on the proper identification of wild taxa. IPGRI
to investigate with Prof. Caruso on the possibilities to continue to carry out some molecular
studies on Pistacia in his lab. at the University of Palermo.

Exchange of material and conservation activities
IPGRI was very pleased to learn that, more than one participant indicated the exchange of
material among countries, as a feasible cooperative effort. IPGRI encourages such
cooperation; as it will enhance uses, facilitate research and ultimately the better conservation
of the genetic diversity of Pistacia species. Representatives of ACSAD and Iran have offered
to assist countries of CWANA in the conservation of Pistacia genetic resources using their
existing field collection facilities. IPGRI to follow up on these offers, and assist-interested
parties in developing material transfer agreements if needed.

Strengthening the use of Pistacia in dry areas
The Irbid Workshop represented an opportunity for the representative from Egypt (Dr Ismail
Abdel Galil) to discuss with other experts potentials for broadening the cultivation and use of
Pistacia in his country. The Desert Research Center of Egypt has recently established a Research
Station, and a genebank in Sinai. Dr Galil (who is the head of the Station) expressed keen interest
in hosting a meeting there, to address specifically the role of Pistacia in the re-habilitation of dry
and marginal land. IPGRI to follow up, with Dr Galil, on the Workshop proposal.

Funding opportunities
In order to follow up on funding opportunities participants elected two committees that will
be charged to develop initial draft project proposals to be submitted to donors (in particular
the European Union). The two committees are composed as follows: Committee on Cultivated
Species = T. Caruso, I. Pour, A. Ak and A. Haji-Hassan (focal point) and G. Zakhyntinos.
Committee on Wild Species = A. El-Oqlah, S. Thalouk (focal point), Sultanov, G. Zakhyntinos.
Each committee will have to develop a concept note for a project that will be then turned into a
more coherent proposal with inputs from all the other participants. Among the topics that
participants listed as possible subject of the project proposals are the following:
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Cultivated species
• Agrobotanical and molecular characterization
• Eco-physiological characterization of existing and potential growing areas of
pistachio
• Characterizing the unsaturated fatty acid component of pistachio nuts along with
the non-saponifiable component (reported to have anti-cancer properties)
• Evaluating the level of adaptation to marginal /poor soil/ salt across the varieties
• Genetic diversity and genetic erosion assessment
• Evaluating the agronomical performances in low input conditions
• Impact of the use of Pistachio in ecosystem rehabilitation
• Indigenous knowledge on pistachio across the CWANA region.

Wild species
•
•
•
•

Distribution of diversity and its uses
Impact of their use in marginal lands for afforestation /land rehabilitation purposes
Morphological and molecular characterization
Assessment of genetic erosion and identification of “hot spots” for conservation
purposes
• Establishment of an international herbarium collection of Pistacia
• Investigation on potential uses.
Dr Zakynthinos to provide information on the EU forthcoming Research Framework, and
the two Committees to prepare an initial draft, using feedback from Zakynthinos by end of
March (tentatively).

The GREMPA meeting
The President of the GREMPA, Dr Ak, introduced the XI Meeting of the Association which
will take place in Şanliurfa, Turkey, on 1 to 4 September 1999. In view of the announced
attendance of many of the Irbid participants, IPGRI has requested Dr Ak to look at the
possibility to accommodate some time in the Agenda of the GREMPA Meeting in order to
allow follow-up discussions to the Jordan Workshop. IPGRI to follow up with Dr Ak on the
Agenda of the GREMPA Meeting and to prepare a summary of the Irbid presentations on
behalfof the CWANA countries.
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