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ABSTRACT

In this study, graft compatibility between almond cultivar Lauranne and almond seedling and Rootpac R, Rootpac
90, Rootpac 70 and Rootpac 40 clonal rootstocks was anatomically investigated. The anatomical analysis of scion/
rootstock combinations was performed by taking cross sections for 30 days and 12 months after T-budding in June,
2017. It was determined that, 30 days after grafting, the callus cells developed but cambial continuity has not occurred
between the rootstock and scion tissues in all scion/rootstock combinations. 12 months after grafting, cambial relation
was established, vascular differentiation was observed, regular parenchymatic tissue properties and scleroid (petrosal
cell) cells and sclerenchyma bundles were seen in the graft union. There was no problem in terms of rootstock- scion
compatibility in Lauranne almond cultivar which was grafted on almond seedling and some Rootpac clonal rootstocks.
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1. Introduction

Fruits have gained more interest in recently due to
high nutritional value, phytochemical content and
human health effects. Fruit has been recognized
as a good source of vitamins and minerals, and for
their role in preventing vitamin C and vitamin A
deficiencies (Kamiloglu et al 2009; Tosun et al 2009;
Zorenc et al 2016; Caliskan et al 2017). Almond has
a high nutritional value, and is used as raw material
in many sectors including food, cosmetics and
pharmaceutical industry (Gebauer et al 2016; Tas &
Gokmen 2017). Cultivation and trade of the almond
around the world is significant.
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The most important factor limiting the
cultivation of almond in the world is special
ecological demands. In addition to this, factors
such as high lime rate of soil and some soil-
based diseases also play a limiting role in almond
cultivation. Problems arising from different soil
types, climatic conditions, diseases and damages
that restrict cultivation can be eliminated by using
suitable rootstocks. Thus, the need for rootstock
to overcome these limitations is essential for
growing stone fruit, including almonds, in many
regions of the Mediterranean basin (Felipe 1989).
Proper rootstocks must be used in order to obtain
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high quality and yield in different climatic and
adverse soil conditions, to control the growth
vigour of trees, to provide ecarly tolerance for
infestation and resistance against diseases and
pests. There are also approaches to increase yield
by applying frequent plantation methods which
allow more trees to be kept in unit area in modern
cultivation. For this reason, it is very important
to use grafted cultivars on suitable rootstocks
in commercial fruit growing. Factors such as
technical errors during grafting, time of grafting,
selection of materials to be used in grafting and
some virus diseases affect grafting success. The
main factor that determines the success of grafting
is compatibility status between the rootstock and
cultivar. Almond seedlings are traditionally used
for almond rootstock. In addition, peaches, plums
and apricot seeds are also used as rootstock. In
addition to studies on seedling rootstocks, clonal
rootstock studies in almond are also widely carried
out. Peach x almond hybrids (GF 557, GF 677,
Hansen 2168, Hansen 536 etc.) (Ozcan 2000),
plum clones (Marianna GF 8-1, Marianna 2624
etc.), plum x peach x almond hybrids (Garnem
etc.) (Atli et al 2011) have become widespread in
recent years. Many studies have been conducted
on scion-rootstock compatibility between some
almond cultivars and almond rootstocks. It has
been reported that, graft compatibility with
almond is highly wvariable; hence, preliminary
trials are required before a particular combination
of almond is utilized on plum (Rubio-Cabetas et al
2017). Considering their performance against soil-
borne problems such as chlorosis or nematode, it
is suggested to increase seedling production with
clone rootstocks of GF 677, Garnem, Cadaman and
Rootpac series instead of seedling rootstocks for
modern almond cultivation (Arquero et al 2002;
Felipe 2009; Bielsa et al 2015; Rubio-Cabetas
2015). In addition there are several new clones also
commercially propagated, such as ‘Replantpac’
(Rootpac-R), a myrobalan x almond hybrid with
compatibility with almond (Pinochet 2010).
Although without prior extensive field evaluation,
dwarfing rootstocks such as Rootpac 20, Rootpac
40, Rootpac 70 and Rootpac 90 were released

and considered for almond (Rubio-Cabetas et al
2017). It is very important that incompatibility
status of almond cultivars to be grafted on a large
number of rootstocks with various characteristics
are known before the orchard is established. The
incompatibilities that will arise after the orchard
plantation will cause serious economic losses.
For this reason, anatomical examination of the
coexistence of different rootstock-type graft
combinations is a rescuer approach.

Graft incompatibility situations between
different new rootstocks and almond cultivars
should be evaluated. Rootpac clonal rootstocks
have superior properties and also some of them
allow intensive almond plantation in recent years.
Until now, some of the almond cultivars on these
rootstocks have not been assessed anatomically in
terms of graft compatibility.

In this study, anatomical investigation of graft
compatibility performance of Laurenne almond
cultivar on almond seedling and clonal rootstocks
(Rootpac 40, Rootpac 70, Rootpac 90 and Rootpac
R) was aimed. Formation in the graft union was
anatomically examined in the samples taken 30 days
and 12 months after budding.

2. Material and Methods

2.1. Plant materials

In the study, five different rootstocks (almond
seedling, Rootpac R, Rootpac 90, Rootpac 70,
Rootpac 40) and Lauranne cultivar were used
as plant material. Almond seedlings are used as
control rootstock. The research was carried out in
the greenhouse conditions of Gaziantep Pistachio
Research Institute. Clonal rootstocks were grown
by tissue culture and obtained from a commercial
company, and were stuck in tubes of 18x32 cm
size filled with soil, burnt stallion and peat mortar
in a ratio of 1: 1: 1. One year old rootstocks, that
reached the grafting thickness, were done T-budding
in June 2017 period. Laurenne cultivars as scions
are prepared from annual exiles from the trees in the
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collection parcel of Gaziantep Pistachio Research
Institute.

Lauranne, a self fertile and highly productive
cultivar which blooms late, is resistant to cold
weather and tolerant to fungal diseases.

‘Replantpac’ (Rootpac® R) is a new plum-
almond hybrid selected by Agromillora Iberia, S.L.,
Barcelona, Spain, for use mainly as a rootstock for
Japanese plum (Prunus salicina Lindl.), peach, and
nectarine [P. persica (L.) Batsch] cultivars, but it
can also be used for almond [P, dulcis (Mill.) D. A.
Webb, syn. P. amygdalus Batsch] and some apricot
(P. armeniaca L.) cultivars (Pinochet 2009).

Rootpac R (P. cerasifera x P. dulcis): It is
a rootstock that is compatible with cultivars of
peach, nectarine, plum, almond and apricot, able
to withstand hard soil conditions. It is highly
productive and tolerant to asphyxia, highly tolerant
to chlorosis and root-knot nematodes (Jiménez et al
2013).

Rootpac 90 (P. persica x P. davidiana) x (P.
dulcis x P. persica): It is a new rootstock that is
well adapted to intensive production conditions, and
produces fruit with high yield and good quality. It is
more productive than GF 677 and Garnem. It adapts
very well to all climate conditions, both warm and
colder climates. It is sensitive to asphyxia. It is
highly tolerant to chlorosis. It is moderately resistant
to root-knot nematodes (Pinochet 2009).

Rootpac 70 (P. persica x P. davidiana) x (P.
dulcis x P. persica): It is a new rootstock suitable
for intensive plantations, reducing the cost of
production with good quality of fruit and early
harvest. It adapts very well to all climate conditions,
but particularly to warm conditions (low chilling
areas). It is sensitive to asphyxia and salinity. It is
tolerant to chlorosis. It is moderately resistant to
root-knot nematode (Jiménez et al 2011).

Rootpac 40 (P. dulcis x P. persica) x (P. dulcis
x P persica): It is a new rootstock suitable for
intensive plantations, with good fruit quality and
early harvesting properties. It is extremely well
adapted to the most warm production conditions

and especially recommended for cultivars of peach,
nectarine, almond and some Japanese plum. It
is more tolerant to asphyxia than most peach and
peach x almond hybrids and is moderately tolerant
to chlorosis, salinity and root-knot nematodes
(Yahmed et al 2016).

Almond seedling: It is a traditional rootstock
widely used in almond cultivation. The compatibility
with almond cultivars is high. The almond seedlings
are suitable for calcareous, dry and gravelly soils
and increase the growth vigor of the cultivar grafted
on it (Y1lmaz 2010).

The growth vigor of Rootpac R, Rootpac 90 and
almond seedling rootstocks is high while that of
Rootpac 70 and Rootpac 40 are moderate.

2.2. Methods

The rootstocks used in the study were grafted with
the Laurenne cultivar by T budding method in June,
2017. 30 days and 12 months after budding, budded
samples from each combination were taken from 5
cm below and above the graft union (Figure 1) and
were stored in FAA solution until the sections were
taken. Cross sections, 20-25 microns thick, were
taken from the graft union by hand, stained using
the safranin dyeing method and observed under
microscope (Seferoglu 1991).

Figure 1- View of grafted union 5 cm above (A) and
transversal cuts of Prunus dulcis (B)

3. Results and Discussion

3.1. 30 days after grafting

It was determined that, callus cells developed but
cambial differentiation between rootstock and scion
tissues has not begun in the sections budded onto
seedling, Rootpac R and Rootpac 70 rootstocks
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12 months after grafting

Figure 2- Cross sections taken 30 days and 12
months after the budding from budded parts of
Laurenne cultivar on almond seedling; A, callus
cells (Ca), cambium (Cam) and new xylem elements
(Xy); B, parenchymatic cells (Pa), sclereids (Sc)

(Figure 2, Figure 3, Figure 4). Similarly, too many
callus cells developed but cambial continuity
between rootstock and scion tissues has not been
established yet in the sections budded onto Rootpac
90 and Rootpac 40 rootstocks (Figure 5, Figure 6).

3.2. 12 months after grafting

In the cross sections taken 12 months after
budding of Laurenne onto seedling rootstock,
budding formation was found successful, cambial
continuity sustained, new transmission tissues
formed from the cambium, callus cells gained
regular parenchymatic tissue properties and
numerous sclereid cells were encountered in the
parenchymal cells (Figure 2).

In the cross sections taken from the budded parts
on Rootpac R rootstock, it was observed that the
callus cells filled the callus completely between the
budding elements, gained regular parenchymatic

Figure 3- Cross sections taken 30 days and 12 months after the budding from budded parts of Laurenne
cultivar on Rootpac R rootstock; A-B, callus cells (Ca), new xylem elements (Xy); C, cambium (Cam); D,
parenchymatic cells (Pa), sclereids (Sc), sclerenchyma bundles (Scl.)
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tissue properties and vascular differentiation
increased. The differentiated cambium cells reached
6-8 rows (Figure 3).

It was observed that cambial continuity was
established, differentiation increased,
the callus cells got regular parenchymatic tissue
properties, and the parenchymatic cells were found
to have a lot of sclereid cells in the cross sections
taken from the budded parts on Rootpac 90 and
Rootpac 70 rootstocks. In the samples budded onto
Rootpac 70 rootstock, the differentiated cambium
cells reached 6-8 rows (Figure 4, Figure 5).

vascular

12 months after grafting

Figure 4- Cross sections taken 30 days and 12
months after the budding from budded parts
of Laurenne cultivar on Rootpac 70 rootstock;
A, callus cells (Ca), new xylem elements (Xy),
cambium (Cam); B, callus cells (Ca); C, cambium
(Cam); D, parenchymatic cells (Pa), sclerenchyma
bundles (Scl.)

12 months after grafting

Figure 5- Cross sections taken 30 days and 12 months
after the budding from budded parts of Laurenne
cultivar on Rootpac 90 rootstock; A, new xylem
elements (Xy), callus cells (Ca); B, parenchymatic
cells (Pa); C, callus cells (Ca)

In the cross sections taken from the budded
parts on Rootpac 40 rootstock, differentiation
was similar to that of other rootstocks. Intensive
callus formation was detected among the budded
components, the differentiated cambium cells
reached 5-8 rows, callus cells were found to gain
regular parenchymatic tissue properties, and
parenchymatic cells were found to contain a very
large amount of sclereid cells (Figure 6).

Two plant parts, which are used as rootstock
and scion, are required to be merged with each
other over time and continue to live as a single
plant in grafted combinations of fruit species. The
connection between the rootstock and the scion
takes place through the callus tissue, conflicting
cambium tissues of rootstock and scion generate
the callus formed by meristematic cells and
these meristematic cells, which are composed of
two different sources, merge along a line. The
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12 months after grafting

Figure 6- Cross sections taken 30 days and 12 months
after the budding from budded parts of Laurenne
cultivar on Rootpac 40 rootstock; A-B, callus cells
(Ca), new xylem elements (Xy), cambium (Ca); C,
parenchymatic cells (Pa), sclereids (Sc)

formation of the callus, which begins to occur two
days after the grafting, takes about 2-3 weeks,
and the new cambium tissue forms from callus
that fills between the rootstock and the scion. It
is also indicated that completion of the vascular
system has been occurred within 6-8 weeks. As
a result of the union, both the rootstock and the
scion side of the wood and phloem tissues allow
the passage of water and plant nutrients with
assimilation products from the point of graft union.
The formation of callus tissue from both graft
members, establishment of callus bridge, cambial
differentiation, cambial continuity and completion
phases of vascular system development; type of
grafting, the method of grafting, grafting time can
demonstrate alterations based on species used as
rootstocks and scions. While the graft formation
occurs in these phases at successfully developed
compatible combinations, development disorders

occur in cambial continuity and the development
of wvascular system phases at incompatible
combinations. On the basis of these knowledges,
following the status of the necrotic layers between
the rootstock and the scion in the graftings, the
formation of the callus tissue and establishment
of the callus bridge, cambial differentiation
and continuity also the formation status of new
vascular tissues, it was reported that there may
have been a reliable idea whether the combinations
were compatible or incompatible (Hartmann &
Kester 1961; Torabi 1975; Moore 1984; Tekintas
1991; Hartmann et al 1997; Koyuncu et al 2007;
Darikova et al 2011; Bayram et al 2014).

Grafting  incompatibility — between  some
new almond rootstocks and almond cultivars
was anatomicaly examined in this study. It was
determined that callus formation between the
grafting components was completed within 30 days
after grafting and new transmission bundles were
occured after 12 months. Our findings are consistent
with the results determined in anatomically
investigated combinations of rootstock-scion
relationships in different species. It was stated
that the vascular differentiation between the graft
components in the compatible combinations was
seen within the next 2-3 weeks (15-20 days) after
grafting (Mosse 1962; Hartmann et al 1990).

Unal & Ozgagiran (1986) established that
cambium, xylem and phloem tissues occured
with different quantities in each some pear/quince
graft combination one month after the grafting
and four months later, xylem and phloem tissues
occured in places where cambium was regular. In
a study conducted in hazelnut, the first cambial
differentiation in callus tissue was determined in
the sections taken after 18 days. Cambial continuity
was determined to be established after 26 days of
grafting on chip budding and 42 days after splice
grafting (Balta 1993).

In graft combinations of Prunus species, it was
reported that callus tissues occured one week after
grafting, cambium cells occured after 10 days and
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vascular differentiation occured after 13 days (Errea
& Felipe 1994; Errea et al 1994).

It was determined that formation of callus,
cambium, new xylem and phloem was more rapid
and regular in very good or good compatible peach/
plum graft combinations while this formation was
slow and deficient in incompatible or very poorly
compatible combinations (Hartmann et al 1997),
even the callus did not differ (Errea & Felipe 1994).

It was determined that callus cells in peach and
nectarine cultivars grafted on almond rootstock
occured within 14 days after grafting whereas
vascular differentiation within 28 days. In the
sections taken 4 months after the grafting, it was
determined that the formation of cambium was
completed in spite of locally interrupt, vascular
differentiation continued but not completely in any
combination (Tekintag & Dolgun 1996).

Grafted samples which were examined 40 days
after in walnut, the newly formed cambium tissue
produced new vascular tissues (Kazankaya 1996).
In some apricot cultivars grafted on Pixy rootstock,
a weak callus formation occurred at the graft unions
15 days after grafting and cambial differentiation
and new vascular tissues were identified in highly
compatible cultivars (Kankaya et al 2001).

It was also detected that cambial continuity
between the graft elements was achieved in all graft
types within approximately 3 weeks after grafting
at different buddings on Pistacia vera seedlings and
this persistence was earlier in the T-budding than in
the chip budding (Okay & Biiyilikkartal 2001). In
the compatible combination of peach/plum, callus,
cambium formation and vascular differentiation
occured within four months after grafting, while a
significant part of callus cells did not differentiate,
cambium occured partly in some regions within a
month after grafting, within 4 months after grafting,
vascular differentiation didn’t occur completely
and necrotic layers were observed to increase in
incompatible combinations (Demirsoy & Bilgener
2002; 2006).

Koyuncu et al (2007) stated that callus tissue
between the rootstock and scion occured 2 weeks

after grafting in the nectarine and peach cultivars
that was highly compatible with the plum rootstock
and the callus bridge was established also cambial
continuity was achieved in following periods.
Similar results were obtained in apricot cultivars
grafted on some clonal rootstocks (Coskun 2012).

An intense and regular callus formation
occurred at early stage in all almond rootstocks
used in our study similarly in all compatible
combinations determined by other researches
and no anatomical improvement was determined
towards incompatibility in the investigated graft
combinations.

4. Conclusions

It has been observed that callus cells were formed
and started to develop in graft union taken after
30 days of budding, but cambial activity between
rootstock and scion has not yet begun. This
shows that in all rootstocks used, graft formation
successfully continued at the graft union 30 days
after budding. In all samples taken 12 months
after budding, it was seen that graft formation in
the budded parts has been completed successfully.
Cambial continuity has been established, new
transmission tissues have emerged, and callus
cells have gained a regular parenchymatic tissue
property. No significant difference was observed
among rootstocks in terms of the period of callus
cell formation after budding and establishment of
cambial continuity. The Rootpac R, Rootpac 90
and almond seedling (high vigor) with Rootpac 70
and Rootpac 40 (medium vigor) showed almost the
same process of differentiation. This indicates that
Rootpac R, Rootpac 90, Rootpac 70 and Rootpac
40 clone rootstocks were successful in terms of
graft compatibility with the Laurenne cultivar, as
well as almond seedling. As a matter of fact, similar
results were obtained in some studies in which the
performance of different almond cultivars grafted
on these rootstocks were evaluated (Pinochet 2010;
Rubio-Cabetas 2015).

Tarim Bilimleri Dergisi — Journal of Agricultural Sciences

25 (2019) 29-37 35



Anatomical Analysis of Graft Compatibility in Some Almond Scion-Rootstock Combinations, Ozdemir et al

References

Arquero O, Navarro A, Navarro C, Fernandez J L, Gallego
J C & Oliva A (2002). El cultivo del almendro en
Andalucia. Fruticultura Profesional 126: 5-14

Atli H S, Karadag S, Sarpkaya S, Konukoglu F & Bozkurt
(2011). Badem Yetistiriciligi El Kitab1. Pistachio
Research Station, Gaziantep

Balta F (1993). Findigin as1 ile ¢ogaltilmasi ve asi
kaynagmasinin  anatomik ve histolojik olarak
incelenmesi iizerine arastirmalar. PhD Thesis.
Yiiziincli Y1l University, Graduate School of Natural
and Applied Sciences, Horticulture Department, Van

Bayram S, Tekintas F E & Askin M A (2014). Anatomical
and histological researches on rootstock and scion
compatibility in early period after grafting in avocado.
Derim 31(2): 63-78

Bielsa B, Rubio-Cabetas M J, Felipe A J, Gomez-Aparisi
J & Socias i Company R (2015). Rootstock trial of
eight GxN interespecific hybrids in almond. Options
Meéditerranéennes A 119: 183-186

Coskun A D (2012). Bazi klon anaglarina asili kayisi
cesitlerinde as1 kaynasmasinin anatomik-histolojik
olarak incelenmesi ve fidan gelisimlerinin
belirlenmesi. PhD Thesis Adnan Menderes University,
Graduate School of Natural and Applied Sciences,
Aydm

Caliskan O, Bayazit S, Oktem M & Ergiil A (2017).
Evaluation of the genetic diversity of pomegranate
accessions from Turkey using new microsatellite
markers. Turkish Journal of Agriculture and Forestry
41: 142-153

Darikova J A, Savva Y V, Vaganov E A, Grachev A M
& Kuznetsova G V (2011). Grafts of woody plants
and the problem of incompatibility between scion
and rootstock (a review). Journal of Siberian Federal
University, Biology 1(4): 54-63

Demirsoy H & Bilgener $ (2002). Carsamba ovasindan
selekte edilen bazi Can erik (Prunus cerasifera
Ehrh.) tiplerinin seftali ve eriklere anag¢ olarak
kullanilabilirliklerinin saptanmasi iizerinde
aragtirmalar. Journal of Faculty of Agricultural OMU
17(1): 33-43

Demirsoy H & Bilgener $ (2006). Bazi uyusur ve uyusmaz
seftali/erik as1 kombinasyonlarinda as1 yerinin
anatomik olarak incelenmesi. Journal of Faculty of
Agricultural OMU 21(1): 89-94

Errea P & Felipe A (1994). Compatibilidad de injertado
en Prunus. Revision Actualizada. Seperata ITEA,

Informacion Técnica Economica Agraria 90(1): 29-
38

Errea P, Felipe A & Herrero M (1994). Graft establisment
between compatible and incompatible Prunus spp.
Journal of Experimental Botany 45(272): 393-401

Felipe A J (1989). Patrones para frutales de pepita y
hueso. Técnicas Europeas SA, Barcelona, Spain

Felipe A J (2009). ‘Felinem’, ‘Garnem’ and ‘Monegro’
almond x peach hybrid rootstocks. HortScience 44:
196-197

Gebauer S K, Novotny J A, Bornhorst G M & Baer D
J (2016). Food processing and structure impact the
metabolizable energy of almonds. Food Funct 7:
4231-4238

Hartmann H T & Kester D E (1961). Plant Propagation
principles and practices. Englewood cliffs. No: 5,
prenticehall inc. USA

Hartmann H T, Kester D E & Davies F T (1990). Plant
Propagation principles and Practices (Fifth Edition).
Regent/Prestige Hall Englewood Cliffs, New Jersey,
pp. 647

Hartmann H T, Kester D E, Davies F T & Geneve R L
(1997). Plant propagation principles and practies
(Sixth Edition, Prentice Hall, Upper Saddle River,
New Jersey 07458). 417-425 pp

Jiménez S, Pinochet J, Romero J, Gogorcena Y, Moreno
M A & Espada J L (2011). Performance of peach and
plum based rootstocks of different vigour on a late
peach cultivar in replant and calcareous conditions.
Scientia Horticulturae 129(1): 58-63

Jiménez S, Dridi J, Gutiérrez D, Moret D, Irigoyen J J,
Moreno M A & Gogorcena Y (2013). Physiological,
biochemical and molecular responses in four
Prunus rootstocks submitted to drought stress. Tree
Physiology 33(10): 1061-1075

Kamiloglu O, Ercisli S, Sengiil M, Toplu C & Serge S
(2009). Total phenolics and antioxidant activity of
jujube (Zizyphus jujube Mill.) genotypes selected
from Turkey. African Journal of Biotechnol 8(2):
303-307

Kankaya A, Ozyigit S, Tekintas F E, Seferoglu G &
Akgoz A (2001). Bazi erik ve kayisi gesitlerinin Pixy
anaci ile uyusmalarinin belirlenmesi. TAGEM BB-
98-06-02-007 no’lu proje sonug raporu

Kazankaya A (1996). Cevizin asiyla c¢ogaltilmasi
ve asilama sonrasi biyokimyasal ve histolojik
degisiklikler t{izerine arastirmalar. Ph.D Thesis.

36 Tarim Bilimleri Dergisi — Journal of Agricultural Sciences

25 (2019) 29-37



Anatomical Analysis of Graft Compatibility in Some Almond Scion-Rootstock Combinations, Ozdemir et al

Yiiziincii Y1l University, Graduate School of Natural
and Applied Sciences, Horticulture Department, Van

Koyuncu F, Kagal E & Yildirrm A N (2007). Red globe
seftali ve fantasia nektarin ¢esitleri ile St. Julien
A anacinin uyusma durumlarinin  belirlenmesi.
In: Proceedings of the 5. National Congress on
Horticulture, 4-7 September, Erzurum, Turkey, Cilt 1
Meyvecilik pp. 286-289

Moore R (1984). A model for graft compatibility-
incompatibility in higher plants. American Journal
Botany 71(5): 752-758

Mosse B (1962). Graft incompatibility in fruit trees.
Technical Communication No. 28, Commonwealth
Bureau of Horticulture and Plantation Crops, East
Malling, Maidstone, Kent U.K. pp. 36

Okay Y & Bilyiikkartal N (2001). Antepfistiginda
(Pistacia vera L.) farkli a1 yontemlerinin anatomik
yonden Kkarsilastirilmast. The Herb Journal of
Systematic Botany 8(1): 73-82

Ozcan A (2000). Clonal rootstocks used in fruit cultivation
in our country. Ankara University Graduate School
of Natural and Applied Sciences, Horticulture
Department. Term Project

Pinochet J (2009). “Greenpac”, A new peach hybrid
rootstock adapted to mediterranean conditions.
Hortscience 44(5): 1456-1457

Pinochet J (2010). ‘Replantpac’ (Rootpac R), a plum-
almond hybrid rootstock for replant situations.
HortScience 45: 299-301

Rubio-Cabetas M J (2015). Almond rootstock overview.
Options Méditerranéennes A 119: 133-143

Rubio-Cabetas M J, Felipe A J & Reighard G L (2017).
Rootstock Development. In: R. Socias i Company &
T.M. Gradziel (Eds). Almonds: Botany, Production
and Uses, CAB International, California, USA

Seferoglu H G (1991). Investigations on compatibility
of almond, apricot and plum rootstocks with some
plum varieties. PhD Thesis, Ege University, Graduate

School of Natural and Applied Sciences, Horticulture
Department, {zmir

Tas N & Gokmen V (2017). Phenolic compounds in
natural and roasted nuts and their skins: a brief review.
Current Opinion in Food Science 14: 103-109

Tekintas F E (1991). Farkli anaglar {izerine asilanan
turunggil tiir ve ¢esitlerinde kaynagmanin anatomik
ve histolojik olarak incelenmesi lizerinde arastirmalar.
Journal of Faculty of Agricultural OMU 1(2): 68-81

Tekintag F E & Dolgun O (1996). Badem c¢dgiirlerine
asilt bazi seftali ve nektarin gesitlerinin uyusma
durumlarinin  incelenmesi {izerine bir arastirma.
Journal of Faculty of Agricultural OMU 6(1): 51-54

Torabi B (1975). Veredlungsversuche mit kirschunterlagen
Prunus avium und kirschhybriden. Der Justus Liebig
University Giessen

Tosun M, Ercisli S, Karlidag H & Sengul M (2009).
Characterization of red raspberry (Rubus idaeus
L.) genotypes for their physicochemical properties.
Journal of Food Science 74(7): 575-579

Unal A & Ozcagiran R (1986). Goz asisinda asi
kaynamasimin meydana gelisi lizerinde bir arastirma.
Doga Tiirk Tarim ve Ormancilik Dergisi 10(3): 399-
407

Yahmed J B, Ghrab M & Mimoun M B (2016). Eco-
physiological evaluation of different scion-rootstock
combinations of almond grown in Mediterranean
conditions. Fruits 71(3): 185-193

Yimaz A (2010). Determination of morphological
characteristics of GF-677 (Peach x Almond) trees
and seeds. MSc Thesis. Kahramanmaras Siit¢ii Imam
University Graduate School of Natural and Applied
Sciences, Kahramanmaras

Zorenc Z, Veberic R, Stampar F, Koron D & Mikulic-
Petkovsek M (2016). Changes in berry quality of
northern highbush blueberry (Vaccinium corymbosum
L.) during the harvest season. Turkish Journal of
Agriculture and Forestry 40: 855-867

Tarim Bilimleri Dergisi — Journal of Agricultural Sciences

25 (2019) 29-37 37



