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Abstract
The ‘Harrow’ (Ontario, Canada) pear breeding program was initiated in 1962 to develop fire
blight resistant pear selections for the fresh and processing markets. Six cultivars have been
introduced for commercial production in Canada, some of which have been protected and
introduced in Europe. Several additional selections have been protected in Canada and will be
introduced in the near future. Two cultivars have been protected, named and introduced to
the European market. All selections and introductions have good to excellent resistance (but

not immunity) to natural fire blight infections.

Keywords: Resistance breeding, fire blight, hybridization, Pyrus communis

Armut Islahinin Elli Yili: Harrow (Ontario, Canada) Armut Islah
Programina Genel Bir Bakis

Ozet

"Harrow” (Ontario, Canada) armut islah programi, taze ve isleme sanayi icin ates yanikligina
dayanikli armut seleksiyonlarini gelistirmek icin 1962'de baglatildi. 6 cesit Kanada'da ticari
Uretim icin piyasaya girdi, bazilari koruma altina alindi ve Avrupa’da piyasaya surildu. Ilave
birkac seleksiyon da Kanada'da koruma altina alinmistir ve yakin gelecekte piyasaya striilecek-
tir. Iki cesit koruma altina alindi, isimlendirildi ve Avrupa pazarina girdi. Tim seleksiyonlar ve
introdiiksiyonlar, dogal ates yanikligi enfeksiyonlarina iyiden mikemmele dayanima (ancak

bagisikliga degil) sahiplerdir.

Anahtar Kelimeler: Dayaniklilik i1slahi, ates yanikligi, melezleme, Pyrus communis

1. Introduction

The North American continental climate is sufficiently
moderated by the Great Lakes to allowing the com-
mercial production of cold tender tree fruits
(including peach, nectarine, apricot, and pear) in

southern Ontario, Canada, and adjoining states of the

USA.

and the Niagara Escarpment provide conditions suita-
ble for commercial tender fruit production. Growing
conditions are less favourable elsewhere in Ontario,
but a significant industry has developed along the
north shore of Lake Erie in the southwestern part of
the province, where climatic conditions are typically
more extreme in both summer and winter. Pears can
also be produced in limited areas around Georgian
Bay, and along the St. Lawrence and Ottawa River

valleys where conditions can be favourable.

In Ontario the major production area is the Niagara
region, which extends ~50 km west from the Niagara
River to the outskirts of Hamilton Ontario, and some
15-20 km south from Lake Ontario towards Lake Erie.
In this area, the combination of soil types and climatic

zones moderated by the interaction of Lake Ontario

Pear production in Ontario is concentrated in the
Niagara region (~85% of provincial production) and
southwestern Ontario (~12%) with limited production

elsewhere in the province. Major cultivars are Bartlett
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(syn. Williams) and Bosc (~60% and ~25%, respective-
ly). Until 2008, ~60% of the Bartlett crop was pro-
cessed, but this market was lost when the only pro-
cessing plant in eastern North America was closed.
Since 2008, pear production has declined. In 2010,
Ontario produced 2928 T from 407 ha of bearing or-
chard, with a farm gate value of ~CAD 3.6 million
(Statistics Canada, 2012).

Pear breeding activities were initiated by Dr. R.E.C.
Layne in 1962 at the Agriculture and Agri-Food Cana-
da (AAFC) Research Centre at Harrow Ontario, located
in the south-westernmost part of the province (lat.
42° 02’ N, long. 82° 54’ W). Throughout the 1970s, Dr.
H.A. Quamme made a large number of crosses, which
were evaluated by Dr. F. Kappel (1982-1987) and Dr.
D.M. Hunter (from 1988). Starting in 1988, crosses
were made to incorporate resistance to both fire
blight and pear psylla (Cacopsylla pyricola) into high
quality fruiting selections. In the mid-1990s, the pro-
gram was transferred to the AAFC Research Farm at
Vineland Station in the Niagara Region (lat. 43° 11’ N,
long. 79° 24’ W), the transition taking five years to
complete (1996-2000). The Harrow/Vineland program
was the only active pear breeding program in Canada
in the 1990s and 2000s, and crosses were made each
year during this period. AAFC funding for the program
was discontinued in 2009, and an exit strategy was
developed to accelerate seedling evaluation, with an
emphasis on identifying potential introductions while
at the same time removing seedlings which did not
meet selection criteria. Final pollinations were con-
ducted in 2011, primarily for pollen compatibility
purposes. Under the terms of a commercialization
contract completed in 2012 with the Vineland Re-
search and Innovation Centre (VRIC), responsibility for
pear introductions was transferred to VRIC, and cur-
rently (2016), VRIC is evaluating the remaining seed-
ling populations for potential new advanced selec-

tions.

2. Breeding Objectives

The major pear breeding objective was the develop-
ment of selections and cultivars with improved re-

sistance to biotic stresses, especially resistance to fire

blight. Fire blight (a bacterial disease caused by Erwin-
ia amylovora) was, and still is, the major disease con-
straint for pear production in Ontario. The dominant
‘Bartlett’ (syn. ‘Williams’) and
(approx. 60% and 25% of Ontario production, respec-

cultivars, ‘Bosc/,
tively), are both very susceptible to fire blight, and
their continued production is dependent on timely
applications of streptomycin for fire blight control.
Breeding resistant or tolerant cultivars is the long-

term alternative to dependency on chemical control.

Additional objectives included: (1) extending the har-
vest and marketing seasons, thus providing additional
marketing opportunities; (2) improved fruit qualities
such as fruit size, appearance, skin color, flesh firm-
ness, flavor, texture, and processing and storage po-
tential; (3) psylla

(Cacopsylla pyricola); (4) improved tree longevity,

improved resistance to pear
good annual productivity with no biennial bearing
habit, vigor, growth habit and precocity; and (5) im-
proved resistance to other faults, such as pre-harvest

drop, non-uniform fruit ripening, and short shelf life.

3. Breeding Strategy

Since it was initiated at AAFC-Harrow in 1962, the
pear breeding program involved controlled hybridiza-
tions between selected parents, primarily Pyrus com-
munis (European pear) cultivars. Crosses were made
each spring from 1963-1968, 1972-1981 and 1988-
2011. Typically, there was a minimum of 200 pollinat-
ed flowers per cross, and up to 80 parental combina-
tions in any one pollinating season. Seedling popula-
tions were generated from which individual seedlings
were selected (based on tree and fruit characteristics)
for further evaluations prior to the introduction of
new cultivars. Typically, this process takes at least 20

years.

A recurrent mass selection breeding strategy was
followed to simultaneously improve disease re-
sistance, cold hardiness, and tree and fruit character-
istics. Modified back-crossing was also used to incor-
porate a greater range of desirable pomological char-
acters while avoiding deleterious effects of inbreeding

associated with repeated back-crossing to a single
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parental cultivar. However, ‘Bartlett’ was used exten-
sively in the program, as it was the industry standard,
with many desirable characteristics. Interspecific hy-
bridization was used only to a limited extent, the
benefits of incorporating desirable characteristics
found in other Pyrus species being offset by require-
ments for one to several generations of back-crossing

in order to recover acceptable cultivar characteristics.

Many sources of resistance to fire blight were used,
including fire blight-resistant selections from US
breeding programs (e.g. Rutgers University, NJ; USDA,
Beltsville, MD, and Kearneysville, WV; Purdue Univer-
sity, IN). The fire blight-resistance of advanced selec-
tions and introductions was derived from P. com-
munis cultivars (e.g. ‘Seckel’, ‘Waite’, ‘Maxine’, ‘Old
hybrid

‘Kieffer’, or from species selections such as P. ussuri-

Home’, ‘Farmingdale’), the interspecific
ensis ‘76’ and P. pyrifolia ‘NJ-1’. Since the early
1970s, seedling selections from the Harrow program
were also used as both pollen and seed parents. Sev-
eral selections from the Cornell University (Geneva,
NY, USA) program developed from a P. communis x P.
ussuriensis cross back-crossed to P. communis had
good resistance to both fire blight and pear psylla,
and were used as pollen parents in the Harrow pro-
gram during the 1988-1995 period.

4. Screening and Seedling Evaluations

Seedling populations were evaluated, primarily in the
field, for characteristics of the major breeding objec-
tives. Each objective forms part of a multiple trait
selection protocol, and a serious deficiency in any of
the major areas where cultivar improvement was
being sought resulted in that individual seedling being
discarded.

Fire blight screening techniques were developed to
identify fire blight resistance in progeny and potential
parents (Layne and Quamme, 1975). In the green-
house, seedlings ~30-40 cm tall were inoculated near
the actively growing shoot tip with 100 uL of a stand-
ardized suspension of six virulent strains of E. amylo-
vora (108 cfu mL™). When evaluated two months later,

seedlings were discarded if the lesion extended be-

yond ~25-30% of the shoot length, thus reducing the
number of susceptible seedlings planted out for field
evaluations. At Harrow, seedling trees were screened
again when they started to fruit, usually 5-7 years
after planting into seedling orchards. Actively growing
shoot tips (minimum of 10 per tree) were inoculated
in early June with the standardized mixture of six E.
amylovora strains, and the lesion length as a percent
of total shoot length was determined about six weeks
later. In addition, all trees were assessed annually in
the field for incidence and severity of natural fire
blight infections, using a modification of the USDA
scale (van der Zwet et al., 1970). ‘Kieffer’ was used as
the standard reference for this assessment, and the
rating had to be equal to or better than ‘Kieffer’ for
continued evaluations. At Harrow, ‘Bartlett’ had an

average rating of 3.9 on this scale.

Seedling trees were evaluated for horticultural and
fruit characteristics. In order to determine optimum
harvest time (based primarily on appearance and fruit
firmness), fruits were harvested on 2-3 dates each
harvest season, and evaluated after one to several
weeks of cold storage. For seedling screening, fruits
were rated for appearance, flavor and texture, while
advanced selections were subject to more extensive
fruit analysis (including Brix, pH, titratable acidity,
fruit firmness, skin and flesh colour). In addition, oth-
er descriptive data were collected and used for filing
Plant Breeder’s Rights applications. Fruit samples
were also processed as pear halves or puree, and
evaluated by a semi-trained taste panel to assess the
processing potential of these selections; Bartlett sam-
ples were also processed and used as the reference

cultivar.

5. Virus Testing of Selections

When a seedling selection was advanced for further
testing, trees were propagated for planting in repli-
cated second test orchards and in grower trials. When
propagation was initiated, budwood samples from
the original seedling tree were sent to the Agriculture
Canada Plant Quarantine Station [now known as the
Canadian Food Inspection Agency (CFIA) Sidney La-

boratory] in Saanichton, BC, for virus-testing. Woody-
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host and herbaceous-host biological indicators, to-
gether with serological and molecular methods, were
used to test for the presence or absence “of all known
viruses, virus-like agents, viroids, and phytoplas-
mas” (D. Thompson, pers. comm). This process typi-
cally took about three years to complete, though
preliminary results were usually available within two
years of sample submission. With the development of
new diagnostic methodologies, especially PCR, testing
can now be completed within one year. If test results
were positive, distribution of propagated trees in the
nursery was cancelled to prevent spread of infected
material. Virus-free trees have been maintained in a
repository at the CFIA Sidney Laboratory, and limited
quantities of virus-free budwood can be made availa-

ble for propagation.

6. Second Test and Grower Trials

Trees of advanced selections and standard cultivars
(as reference cultivars) were propagated on either
Bartlett seedling rootstock or on clonally-propagated
rootstocks, usually Old Home x Farmingdale 87
(OHF87), and planted into replicated trials at AAFC-
Harrow (to 1994) or at AAFC-Vineland (starting in
1998), as well as at other research stations across
Canada. In some years, trees were also propagated on
quince rootstocks (Quince A or Quince C). Replicated
trials at Harrow typically consisted of 3-5 selections
and 1-3 reference cultivars, all on the same rootstock,
and planted as single-tree plots in a completely ran-
domized design with 4-6 replicates. Grower members
of testing organizations [from 1964 to 1997: the
Western Ontario Fruit Testing Association (WOFTA);
after 1997: the Ontario Fruit Testing Association
(OFTA)] could obtain limited numbers of trees of ad-
vanced selections, subject to non-propagation agree-
ments, for testing in commercial orchards. By con-
ducting replicated trials and grower evaluations con-
currently, the time required for evaluation and intro-
duction of a new cultivar was reduced. Data from
replicated trials, evaluations of both fresh and pro-
cessed fruit, and annual tree performance cards re-
turned to WOFTA/OFTA were all used to determine

the commercial potential of advanced selections.

The replicated trial orchards at Harrow and Vineland
were also used to collect detailed objective descrip-
tive data required for the Plant Breeder’s Rights (PBR)
applications under the Canadian Plant Breeder’s
Rights Act of 1990.

Advanced test selections were also evaluated by co-
operating researchers in other countries. Commercial-
ization contracts for introductions were developed,
and, where possible, these introductions were pro-
tected under appropriate legislation (e.g. COV, EU
PVR, USPP). In some cases, selections were discarded
in Ontario as they did not meet criteria for introduc-
tion, but evaluations at other locations with less se-
vere conditions [both abiotic (especially climatic) and
biotic (especially disease pressure)] led to naming,

protection and introduction outside of Canada.

7. Cultivar Introductions

To date, 25 selections have been placed in advanced
trials. Of these, six have been named and introduced
for commercial production in Canada. Other selec-
tions (i) are in the final stages of testing prior to nam-
ing; OR (ii) require some further evaluation; OR (iii)
have been discarded from further evaluations in On-
tario. All these selections have good to excellent re-
sistance (but not immunity) to natural fire blight in-
fections, with ratings greater than 8.5 on the USDA
scale; on this scale, Bartlett (a susceptible standard
cultivar) has a rating of 3.9, while Kieffer (a resistant
standard cultivar) is rated at 9.0. Harvest dates for
these cultivars and selections range from about 2

weeks before Bartlett to 4 weeks after Bartlett.

‘Harrow Delight’ and ‘Harvest Queen’ (Quamme and
Spearman, 1983) were introduced into the public
domain in 1981. ‘Harrow Sweet’ (Hunter et al., 1992),
‘AC Harrow Gold’ (Hunter et al., 2002a), ‘AC Harrow
Crisp’” (Hunter et al., 2002b), and 'Harovin Sun-
down' (Hunter et al., 2009)] were introduced after the
granting of Plant Breeder’s Rights and are subject to
commercialization contracts. Three additional selec-
tions (HW620, HW623 and HW624) are to be intro-
duced in the near future. HW624 will be the first in-

troduction combining fire blight resistance and psylla
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resistance.

In addition, two cultivars [AC Harrow Delicious
(HW608) and ‘Harrow Bliss’ (HW606)] were named,

protected and introduced in Europe.

7.1. Brief Notes On Cultivars

The following are brief notes on introductions and
selections, presented in approximate order of har-
vesting. Harvest dates were determined on trees
grown at Harrow, Ontario, Canada. All these selec-
tions have good to excellent resistance (but not im-
munity) to natural fire blight infections.

7.1.1. Harrow Delight (HW603)

Harvested about August 10 at Harrow, ~2 weeks be-
fore Bartlett. Fruit colour is greenish-yellow with a red
blush. Because it tends to drop heavily as it matures,
fruit should be picked while still green. If left on the
tree until the background colour changes to yellow,
shelf life is also greatly reduced. The tree consistently
produces good crops. Fruit size which is similar to
Bartlett on unthinned trees is improved by thinning.
Even when the skin colour is greener than yellow,
flesh texture is very good, very juicy and free of stone
cells. Fruit flavour is rated as high as Bartlett. When
processed as halves or puree, Harrow Delight has had
better-than-average ratings, but not as high as for
Bartlett. Mature trees have excellent resistance to fire
blight (9.5 rating on the USDA scale), but this cultivar
is susceptible to pear psylla. Harrow Delight is pollen
compatible with Harvest Queen, Bartlett, Bosc and
Anjou. This cultivar was released in 1981 and there-

fore there are no propagation restrictions.

7.1.2. AC Harrow Gold (HW616)

Fruit are picked ~10 days before Bartlett, between
Harrow Delight and Harvest Queen. An attractive
yellow fruit, with good size (larger than Harvest
Queen, similar to Bartlett), smooth skin, fine texture,
very good flavour, and exceptionally juicy. The fresh
fruit quality of AC Harrow Gold is rated similar to

Bartlett. As with many other early season pears, the

fruit will not store for very long (probably no more
than 4-6 weeks), but it is excellent for roadside
stands. The tree is fire blight resistant (9.5 rating).
Pollination of Bartlett by AC Harrow Gold has been
variable: in some years, it does not appear to polli-
nate Bartlett, while in other years, good fruit set has
been obtained with AC Harrow Gold pollen. Bartlett
does appear to consistently pollinate AC Harrow Gold.
Precocity in a second test planting appears to be simi-
lar to that of Bartlett. AC Harrow Gold was introduced
in 2000, and protection under the Plant Breeders
Rights Act was granted in 2003.

7.1.3. Harvest Queen (HW602)

Picked the third week of August, ~1week before Bart-
lett. Fruit keeps on the tree very well and will increase
in size with later picking. Fruit size is usually smaller
than Bartlett, even with thinning which improves fruit
size and reduces the tendency for biennial bearing.
When grown on OHxF-333 rootstock, fruit size is fur-
ther reduced, so that a higher proportion of fruit are
unmarketable. Fruit quality, texture and flavour are as
good as or better than Bartlett, both fresh and pro-
cessed as pear halves. The tree has very good fire
blight resistance (9.1 rating). Harvest Queen is pollen
compatible with Harrow Delight, Bosc and Anjou, but
not with Bartlett. This cultivar was released in 1981

and therefore there are no propagation restrictions.

7.1.4. AC Harrow Crisp (HW610)

A very attractive pear with red blush on smooth yel-
low skin. The cream-white flesh is smooth, grit-free,
firm even when fully ripe, with a mild sweet flavour.
The fruit matures at the end of August or early Sep-
tember, about the same time as Bartlett. It can be
picked over a 2-week period. Early picked fruit can be
stored for about 2 months, but storage life is reduced
with later picking. If kept too long or picked too late,
it will deteriorate internally without external signs.
Fruit size on unthinned trees is slightly larger than
Bartlett. It has a good to very good rating for quality
of both fresh and processed fruit. Tree is medium in
size, conical and upright, annually productive and

hardy. It is a poor pollinator and will not pollinate
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Bartlett, but Bartlett will pollinate AC Harrow Crisp to
a limited extent. The tree has very good fire blight
resistance (9.4 rating), similar to Harrow Sweet and
Harvest Queen. Precocity of AC Harrow Crisp is similar
to Bartlett, trees coming into production about 4
years after planting. AC Harrow Crisp was introduced
in 2000, and protection under the Plant Breeders
Rights Act was granted in 2003.

7.1.5. HW624

The fruit, which ripens about 7-14 days after Bartlett,
have a light yellow background colour when ripe, with
a very attractive bright red blush on the exposed side.
Flavour and texture are very good. The original seed-
ling had a good first crop in 1997, and yield was also
good in 1998. This selection was advanced in 1998,
and propagated for testing through OFTA in 2000.
HW624 also has field resistance to pear psylla. It is
not directly graft-compatible with Quince rootstocks.
Protection under the Plant Breeders Rights Act was
granted in 2012, and this selection will be introduced

in the near future.

7.1.6. HW623

A late season pear harvested ~3 weeks after Bartlett.
Fruits are yellow-green with a light blush, and a
creamy-white flesh with smooth texture. Fruits have a
long narrow neck, similar to Bosc. Yields have been
moderate, and fruit size is medium-large. Protection
under the Plant Breeders Rights Act was granted in
2010, and this selection will be introduced in the near

future.

7.1.7. Harovin Sundown (HW614)

The fruit ripens about 3 weeks after Bartlett. The orig-
inal seedling tree has been a good perennial yielder
since being selected in 1982. Fruit shape is ovate to
ovate-pyriform, with good size (similar to Bartlett).
The fruit has a smooth yellow-green skin with a light
russet in some years. The flesh is cream-white with
good texture. While flavour is generally good, there
can be some astringency in the skin which is reduced

by storage. Poor fruit flavour due to astringency, even

after storage, has been reported for fruit produced in
cooler-than-normal seasons at Harrow, so this selec-
tion will probably not be adapted to the cooler grow-
ing season conditions in the Atlantic Provinces. This
pear will store very well at -0.5 C for about 10 to 12
weeks (until late December). The tree is fire blight
resistant (9.6 rating). It tends to produce secondary
flower clusters which can lead to the development of
late-ripening second crop. Secondary flowering has
not resulted in increased fire blight infections. It does
not appear to pollinate Bartlett well, but HW614 is
pollinated by Bartlett. In second test plantings, pre-
cocity and productivity have been similar to Bartlett.
Harovin Sundown was introduced in 2008 and protec-
tion under the Plant Breeders Rights Act was granted
in 2010.

7.1.8. Harrow Sweet (HW609)

Harrow Sweet produces annual heavy yields of fruit
ripening about 23-25 days after Bartlett. Fruit has
yellow ground colour with red blush, and fruit size is
comparable to Bartlett. Because it yields heavy crops,
Harrow Sweet should be thinned to maintain fruit size
and productivity. The fruit is very sweet and juicy,
with excellent taste, and keeps well in cold storage
for about 10 weeks (into December) - longer than
Bartlett. It can be gritty around the core but this does
not detract from overall quality. It has received ac-
ceptable ratings in processing trials at Harrow. The
tree is medium in size, pyriform, upright spreading,
hardy and consistently very productive. It has good
fire blight resistance (9.3 rating), similar to Harvest
Queen and Harrow Delight. Harrow Sweet is more
precocious than Bartlett, producing fruit from lateral
buds on one-year wood as well as on spurs, thus com-
ing into production in the second or third year after
planting; however, fruit size may be a problem on
very young trees. Named in 1990, Harrow Sweet was
the first release from the Harrow pear breeding pro-
gram to be protected under Plant Breeders Rights
legislation in Canada and Europe, and a US Plant Pa-
tent has been issued. This cultivar has been commer-

cially available through our agent since 1996.
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7.1.9. HW620

Attractive greenish-yellow fruit with no blush, ripen-
ing about 4 weeks after Bartlett. Fruit shape is similar
to Bartlett. The original seedling, which is not thinned,
may have a tendency to biennial bearing: in the light-
er crop years, fruit size is larger than Bartlett, while in
heavier crop years, fruit size is similar to or slightly
smaller than Bartlett. Appropriate orchard manage-
ment practices, especially pruning and thinning, have
reduced this tendency in the early years of a second
test orchard. Fruit texture is smooth and buttery with
a mild pleasant flavour. Fruit will store well for about
12 weeks. The tree has very good fire blight re-
sistance (9.3 rating) but pear scab has been a problem
in some years. Protection under the Plant Breeders
Rights Act was granted in 2012, and this selection will

be introduced in the near future.

8. Commercialization

For information on commercial availability of intro-
ductions, please contact Agriculture and Agri-Food
Canada, Office of Intellectual Property and Commer-

cialization by email at OIPC-BPIC@agr.gc.ca.
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Ozet

Bu calismanin amaci organik ve konvansiyonel tipli asma fidani Gretim maliyet ve karini he-
saplamaktir. 2013-2015 tretim déneminde Manisa Bagcilik Arastirma Enstitlisi seralarinda
yapilan bu calisma ile tiipli organik ve konvansiyonel asma fidanlarinin dekara Gretim maliyet-
lerinin karsilastiriimasi yapilmistir. Dekar bazinda tretim maliyeti organik tiipli asma fidaninda
19016.03 TL, konvansiyonel tiipli asma fidaninda 17144.47 TL olarak belirlenmistir. Dekara net

kar organik ttplt asma fidani icin 20178.97 TL ve konvansiyonel tretim icin 10610.53 TL dir.

Anahtar Kelimeler: Bagcilik, Organik tiipli asma fidani, konvansiyonel tiipli asma fidani,
Uretim, Maliyet.

An Economic Comparison of Organic and Conventional Potted Grapevine
Sapling Production Applications

Abstract

The aim of this study was to calculate production cost and revenue of organic and conven-
tional potted grapevine sapling. This study was carried out Viticulture Research Institute in
Manisa during the production period 2013-2015. It was determined to production costs of
organic potted grapevine and conventional potted grapevine sapling per decare. Production
cost was 19016.03 TL for the potted organic vine and for the conventional potted vine
17144.47 TL. Per decare net profit was 20178.97 TL for potted organic vine and 10610.53 TL
for conventional potted vine.

Keywords: Viticulture, Organic potted grapevine sapling, Conventional Potted Grape-
vine Sapling, Production, Cost.

1. Girig

ler olmak Uzere; birgok tlkenin glindemine girmistir.

Buglin diinyada 172 iilkede 43.7 milyon ha alanda

Artan diinya nifusunun gida ihtiyacini karsilayabilmek
icin tarimsal Gretimde yogun girdi kullanimina yodnelik
uygulamalar oldukga yayginlasmistir. Bu amag dogrul-
tusunda yulratilen tarimsal faaliyetler sonucunda;
dogal denge bozulmus, yasanan cgevre kirlilikleri insan
sagligini ve dogal kaynaklarin stirdirilebilirligini teh-
dit eder boyutlara ulasmistir. Bu olumsuz etkilerin
ortadan kaldirilabilmesi igin tarimda yogun girdi kulla-
nimini azaltarak, toprak, su ve diger kaynaklarin ko-

runmasini saglayan organik tarim; basta gelismis tlke-

organik tarim yapilirken en g¢ok organik Uretim alani
siraslyla; Avustralya (17.2 milyon ha), Arjantin (3.1
milyon ha) ve ABD’de (2.2 milyon ha) yer almaktadir
(IFOAM, 2016).

Tirkiye’de 1985 yilinda sadece 8 Urline yonelik yapi-
lan organik Uretim 2014 yilinda 208 Uriin gesidine
ulasmistir. Gida Tarim ve Hayvancilik Bakanligi'nin
2014 yih verilerine gore Turkiye’de 71 bin 402 Uretici

tarafindan 1.64 milyon ha alanda organik tarim yapil-


mailto:hulya.uysal@tarim.gov.tr

Meyve Bilimi/Fruit Science

maktadir (GTHB, 2016). Bu lretimlerde kuru meyveler
ve sert kabuklu meyveler ile yas meyve sebzeler 6n
plana cikarken islenmis Uriinler igerisinde de meyve
sulari ve konsantreleri, dondurulmus meyve ve sebze-

ler ile zeytinyagi ilk siralardadir.

Pek ¢ok (ilkede organik tarim yontemleri yasa ve ku-
rallarla belirlenmistir. Tirkiye'de organik tarimin ticari
6nem kazanmasi 1990'larda olmustur. 1992 yilinda
“Ekolojik Tarim Organizasyonu Dernegi (ETO)" kurul-
mus, 1994'de “Bitkisel ve Hayvansal Tarim Uriinlerinin
Ekolojik Metotlarla Uretilmesine iliskin Yénetmelik”,
2002'de ise “Organik Tarimin Esaslari ve Uygulamasi-
na iligkin yonetmelik” ylrirluge girmistir. 2004 yilinda
“5262 sayili organik tarim kanunu” kabul edilmis ve
boylece Gida, Tarim ve Hayvanhk Bakanhgi’'nin kontrol
ve denetiminde organik tretimin kurallari belirginles-
mistir (03.12.2004 tarih ve 25659 sayili Resmi Gazete).
Organik bitkisel iretimde; bu Grlnlerin yetistiriimesi
icin gerekli olan tohum, fide ve fidan gibi Gretim ma-
teryallerinin de organik olmasi gerektigi "Organik
Tarimin Esaslari ve Uygulanmasina iliskin Yonetmelik"
ile belirtilmistir (11.07.2002 tarih ve 24812 sayili Res-
mi Gazete). Fakat i¢ piyasada organik cogaltma mater-
yallerinin bulunmamasi nedeni ile bu karar esnek bir
sekilde uygulanmaktadir. Halen organik fide ve fidan
Uretimi konusunda bugiine kadar buyiik bir gelisme
olmamis, konuyla ilgili ¢alismalar son dénemlerde
yurltilmeye baslamistir. 2004 yilinda Adana kosulla-
rinda organik cilek fidesi yetistirme olanaklari arastiril-
mis; bazi geleneksel uygulamalar ile organik fide uygu-
lamalarinin verim ve kaliteye etkileri incelenmistir
(Igdirl ve Turemis, 2008). Degerlendirilen kosullarda
(ciftlik glibresi, tavuk glbresi, yesil glibreleme ve bun-
larin kombinasyonlari) organik gilek fidesinin verim ve
kalitesi kontrole gbre artmis ve organik cilek fidesi
yetistirilebilecegi sonucuna ulasiimistir. Gaziantep'te
2007-2008 yillarinda sera kosullarinda dretilen antep-
fistigi fidanlarina uygulanan organik kaynakli girdilerin
(gidya, hiimik asit, torf ve saman gb) en az kimyasallar
kadar bitkinin fiziksel gelisimini olumlu etkiledigi ifade

edilmistir (Demirkiran ve Cengiz, 2011).

2015 yilinda Uretilen sertifikali asma fidani sayisi
4,981,436 adettir (GTHB, 2016). Ancak organik asma

fidani Gretimi henliz mevcut degildir. Konvansiyonel

asma fidani Gretiminde randiman ve kaliteyi arttirmak
icin anagla kalem arasindaki kallus baglantisinin gok iyi
kurulmasi, kéklenmenin normal dizeyde olmasi ve
¢imlendirme sonrasi ortam kosullarinin optimum
dizeyde bulunmasi gerekmektedir. Bunu saglayabil-
mek icin birtakim hormon uygulamalari yapiimaktadir.
Ancak organik Uretimde hormon uygulamalarinin
yasaklanmis olmasi nedeni ile bitki gelisimini tesvik
edici bakterilerden (PGPR) yararlanilabilecegi bu sekil-
de kok gelisiminin tesvik edilebildigi belirtilmistir
(Cakmakgi vd, 2007). Organik asma fidani iretiminde;
bitki gelisimini tesvik edici bakteri uygulamalari ile
hem fidan randiman ve kalitesinin belirlenmesi hem
de uygulamalarin ekonomik faktorler agisindan deger-
lendirilmesi ile elde edilen bilgi birikimi; organik ta-
rimda fidan Gretimine yonelik altyapinin olusturulmasi
bakimindan énemlidir. Bu dogrultuda yapilan bu ¢alis-
ma ile Tiirkiye’de bagciligin en yogun oldugu Ege Bol-
gesinde; organik tiiplii asma fidani Gretim uygulama-
lari ile geleneksel olarak uretilen tipli asma fidani
Uretim uygulamalarinin ekonomik agidan karsilastir-

masini yapmak amaglanmistir.
2. Materyal ve Yontem

Sera kosullarinda 1103 Paulsen anaci Uzerine asilan-
mig Sultani Cekirdeksiz Gziim gesidinin organik girdiler
(PGPR+Mikoriza) kullanilarak hazirlanan yetistirme
ortamina ait tlpld “organik asma fidan1” Gretim mali-
yetleri ile konvansiyonel olarak dretilen tlpli asma
fidani maliyetleri 2015 yil fiyatlari ile hesaplanmistir.
Bunun igin gerekli olan veriler 2013-2015 yillarinda
Manisa Bagcilik Arastirma Enstitiisiinde tutulmus olan
3 yillik kayitlardan elde edilmistir. Uretim siireci tim
ayrintilariyla ortaya konularak hesaplamalar yapilmis-
tir. Uretim maliyeti hesaplamalarinda alternatif mali-
yet unsuru dikkate alinmistir. insan isgiicleri ile ilgili
degerlendirmelerde bir isglici 8 saat olarak alinmis ve
isglicleri erkek isgiicine  (EIG) dénustirilmistir
(Erkus, 1995). Cesitli giderlerde masraflar toplaminin
%5’i, sermaye faizinde; masraflar toplami+gesitli gi-
derlerin %10’u (Ziraat Bankasinin bitkisel Gretim kredi
faizinin 6 aylik orani) ainmistir. Organik ve konvansi-
yonel asma fidani Uretim maliyetleri hesaplanirken;
Uretim masraflari, birim maliyetler ve fidan Gretimin-

den elde edilen net kar birim alan Uzerinden hesap-
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Cizelge 1. Organik ve konvansiyonel tiiplii asma fidani iretiminde dekara maliyet (TL/da)
Table 1. Production cost of organic and convensional potted grapevine sapling per decare (TL/

da)

MALIYET UNSURLARI Masraf Tutari Masraf Orani Grup Masraf Orani Genel

A- iSCiLiK GIDERLERI Organik Konvansiyonel Organik Konvansiyonel ~ Organik  Konvansiyonel
Amerikan Asma Celiklerinin

Hazirlanmasi 371.25 371.25 5.77 6.33 1.95 217
Asili Asma Celiklerinin

Hazirlanmasi 103.4 103.4 1.61 1.76 0.54 0.60
Asilama islemleri 849.75 849.75 13.20 14.50 4.47 4.96
Dikim Oncesi Hazirligi 1457.5 1457.5 22.63 24.86 7.66 8.50
Seraya Dikim 357.5 165 5.55 2.81 1.88 0.96
Bakim isleri 1650 1265 25.62 21.58 8.68 7.38
Alistirma 1595 1595 24.77 27.21 8.39 9.30
Kontroller etiketleme 55 55 0.85 0.94 0.29 0.32
TOPLAM A 6439.4 5861.9 100.00 100.00 33.86 34.19
B- MATERYAL GIDERLERI

Celik bedeli 3900 3900 38.08 42.54 20.51 22.75
Asi kalemi 1300 1300 12.69 14.18 6.84 7.58
Kirmizi Parafin 240 240 2.34 2.62 1.26 1.40
Beyaz Parafin 195 195 1.90 213 1.03 1.14
Cam talas! 1200 1200 11.72 13.09 6.31 7.00
Cam kabugu 180 180 1.76 1.96 0.95 1.05
Perlit 202.5 202.5 1.98 2.21 1.06 1.18
Torf 500 500 4.88 5.45 2.63 2.92
Ciftlik glibresi 355 355 3.47 3.87 1.87 2.07
Bahge topragi 55 55 0.54 0.60 0.29 0.32
Torba 500 500 4.88 5.45 2.63 2.92
Bakteri (PGPR) 35 - 0.34 - 0.18 -
ilag bedeli 175 4.6 0.17 0.05 0.09 0.03
Mikoriza 45 - 0.44 - 0.24 -
Hormon - 20 - 0.22 0.00 0.12
Elektrik 481.4 481.4 4.70 5.25 2.53 2.81
Su 30 30 0.29 0.33 0.16 0.17
Asi bigagi ve Takoz 5 5 0.05 0.05 0.03 0.03
Sertifika Ucreti 1000 9.76 - 5.26 -
TOPLAM B 10241.4 9168.5 100.00 100.00 53.86 53.48
GENEL TOPLAM A+B 16680.8 15030.4 87.72 87.67
C- ORTAK GIDERLER

Diger Giderler (%5) 834.04 751.52 35.72 35.55 4.39 4.38
Sermayenin Faizi (%10) 900.76 811.64 38.57 38.39 4.74 4.73
Idari ve Genel Giderler Payi

%3 500.42 450.91 21.43 21.33 2.63 2.63
Sera Kirasi 100 100 4.28 4.73 0.53 0.58
TOPLAM C 2335.23 2114.07 100.00 100.00 12.28 12.33
YAPILAN MASRAFLAR

TOPLAMI A+B+C 19016.03 17144.47 100.00 100.00

lanmistir. Buna gore; 1 dekardaki fidan sayilari asili
arazi fidani icin 13000 adet/da (9.5x80 cm), olarak

Uretildiginden sera kosullarinda Uretilen tlpla fidan

icinde 13000 adet Uizerinden hesaplamalar yapilmistir.
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Organik ve konvansiyonel fidan tretim sekline gore
elde edilen fidan sayilari agisindan randiman hesapla-
narak birim maliyetler saptanmistir. Randiman dikilen

tipla fidanlardan tutmus olanlarin yizdesi ile hesap-
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Cizelge 2. Organik ve konvansiyonel tiipli asma fida-
n1 tiretiminde isgilicti kullanimi (Dekar)
Table 2. Use of the labor force for producing organic and
conventional potted grapevine sapling

Fidan Tipi isgiicii (EiG)
Organik Asma Fidani 117.08
Konvansiyonel Asma Fidani 106.58

almaktadir. Organik asma fidani Uretiminde 117.08
EiG harcanirken konvansiyonel iiretimde 106.58 EIG
miktarina ihtiyag duyuldugu belirlenmistir.

Her iki Uretim seklinde de genelde en fazla isglicl
ihtiyaci; har¢ hazirlama, torba doldurma, torbalari

serada yerlestirme gibi dikim 6ncesi hazirhig (26.50

Cizelge 3. Organik ve konvansiyonel tiiplii asma fidan iiretim maliyetleri ve elde edilen net kar (dekar)
Table 3. Production cost and net income of organic and conventional potted grapevine sapling (decare)

Elde Toplam Fidan
Fidan Tara Randiman ef:hlen Masraf Fld.an . s.atls BUD Net kar
(%) fidan (L) Maliyeti fiyat
sayisi (TL/adet)
Organik Asma Fidani 67 8710 19016.03  2.18 45 39195 21105.41
Konvansiyonel Asma Fidani 61 7930 1714447  2.16 35 27755 11411.02

lanmustir (tlpli fidan randimani (%) =elde edilen tiipld
asma fidani adedi x 100 / tupe dikilen toplam asih
celik adedi). Uretimde kullanilan girdilerin 2015 yili
Uretim donemindeki birim fiyatlar dikkate alinmistir.
Fidan satis fiyati 2015 yili igin konvansiyonel Giretimde
3.5 TL/adet organik uretimde 4.5 TL/adet olarak alin-
mistir.

Dekara Uretim maliyeti belirlendikten sonra elde edi-
len fidan miktarina bolinerek fidan maliyeti bulun-
mustur. Gayri safi Gretim degerinden dekara yapilan
toplam Uretim masraflari distilerek net kar hesaplan-

mistir.
3. Bulgular ve Tartisma

Manisa Bagcilik Arastirma Enstitiisiinde sera kosulla-
rinda tupllu olarak Uretilen organik ve konvansiyonel
asma fidani tretim maliyetlerine iliskin dekara maliyet
ve masraf kalemleri Cizelge 1’de verilmistir. Burada
gorildigi gibi organik asma fidani Gretiminde maliyet
konvansiyonel asma fidani Uretimine gore %10.92
daha yiksektir. Bunun nedeni organik asma fidani
Uretimde fidanlarin seraya dikimi dncesinde organik
girdi uygulamasi igin konvansiyonel Uretime gore ek
iscilik kullanilmasi, materyal masraflarinin daha fazla

olmasi ve sertifika bedelidir.

Organik ve konvansiyonel asma fidani Gretiminde

kullanilan isguglerine ait veriler ise Cizelge 2’de yer

EiG) sirasinda olmustur. Ayrica alisirma yerine gikarir-
ken fidanlarin tasnifi ve ayiklanmasi (17 EiG), alisirma
islemleri (13 EiG), asilama islemleri (15.45 EiG) sira-
sinda da isglici ihtiyaci oldukga ylksek olmustur.
Organik asma fidani Uretiminde mikoriza ve bakteri

uygulama islemlerine de 7 EiG harcanmistir.

Materyal masraflari agisindan fidan tipleri incelendi-
ginde ise; organik fidan Uretiminde materyal harca-
malarinin, konvansiyonel lretime gére %11.70 daha
yiksek oldugu belirlenmistir. Bunun nedeni organik
fidan dretiminde uygulanan; bitki gelisimini tesvik
eden bakteri (PGPR) ve mikoriza fiyatinin, konvansiyo-
nel Uretimde kullanilan hormon fiyatindan yiksek
olmasi ve sertifikalandirma Ucretidir. Her iki Gretim
seklinde de gelik bedeli ile gam talasi, gam kabugu,
perlit, torf, ciftlik glibresi gibi har¢ materyali icin yapi-
lan masraf en fazla harcama kalemini olusturmustur.
Ayrica asi kaleminin de materyal masraflari igerisinde-
ki payi yluksek olmustur. Yapilan ¢alismada fidan ran-
dimanlari dikkate alinarak elde edilen fidan sayisina
gore fidan maliyetleri incelendiginde; organik asma
fidani (2.18 TL/adet) uretiminde randimanin yiiksek
olmasi nedeniyle fidan maliyetinin konvansiyonel
(2.16 TL/adet)

(Cizelge 3). Turkiye’de ortalama olarak; randiman

Uretime yakin oldugu belirlenmistir.

tlplu fidan Gretiminde %35-85 arasinda degismekte-

dir. Bu ¢alismada da sera kosullarindaki tipli fidan

11
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tretimi 3 yillik fidan randimani; organik tretimde %67

olurken konvansiyonel liretimde %61 olmustur.

Net kar acisindan fidan tipleri degerlendirildiginde;
organik asma fidani Gretiminin elde edilen fidan sayisi
nedeniyle 6ne ¢iktigl belirlenmistir. Organik asma
fidani Gretimi heniz Turkiye’de mevcut degildir. Bu
nedenle piyasa fiyati olusmamistir. Ancak diger trin-
lere ait organik fide, fidan fiyatlari konvansiyonele
gbre %30 daha ylksek satilabilmektedir. Bu nedenle
organik asma fidani satis fiyati 4.5 TL/adet olarak ka-
bul edilmis ve buna gore elde edilen gayri safi Gretim
degerinden toplam Uretim masraflar c¢ikarildiginda
net kar 20417 TL olarak hesaplanmigtir. Konvansiyo-
nel asma fidani iretiminde ise piyasa rayi¢ fiyati olan
3.5 TL/adet satis fiyatindan dekara elde edilen net kar
10734 Tl dir.

4. Sonug

Fidan Uretiminde maliyeti etkileyen en 6nemli faktor
fidan randimanidir. Organik tretimde verimin diisece-
gi yaygin bir kani olsa da fidan lretiminde kullanilan
girdilerin fidan kalitesi ve randimani (izerine yapmis
olduklari olumlu etkiden dolayl konvansiyonel Ureti-
me gore randiman yilksek olmustur. Iskarta fidan
miktarindaki azalma giderlerin fidan basina disen
miktarlarini da azaltmistir. Bu nedenle fidanlik islet-
melerinde hem daha kaliteli Gretim materyali elde
etme hem de daha yiksek satig fiyati ile daha yiksek
gelir elde etme anlaminda organik asma fidani Ureti-
mine baslanilmali, yayginlagtirilmasi yoniinde tegvikler

ve ¢alismalar yapiimahdir.
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ilkbaharda Yapraktan Bor Uygulamasinin Gemlik Zeytin
Cesidinde Meyve Tutumu Uzerine Etkisi
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Ozet

Bu arastirmada Gemlik zeytin gesidinde ilkbaharda gigeklenmeden 3 hafta 6nce puskirtilen
farkli B konsantrasyonlarinin (0-250-500-750 ppm) somak sayisi, gicek sayisi, meyve tutum
orani, agag basi verim ve yaprak Bor kapsamlari (zerine olan etkisi 2 yil sireyle arastiriimig-
tirIllkbaharda ciceklenmeden 3 hafta 6nce puskirtilen 250 ppm ve 500 ppm B somak sayisini
ve cicek verimliligini arttirarak meyve tutumunda kontrol agaclara goére % 50 oraninda bir
artisa neden olmustur.Ayni sekilde yapilan B uygulamalarinda, 250 ppm ve 500 ppm B uygula-
malari kontrol agaclarina gére aga¢ basi verimlerinde yiksek oranlarda artis gostermistir.
Uygulama yapilan adaclarin yaprak B konsantrasyonlari kontrol adaglarinkinden daha yuksek

bulunmustur.

Anahtar Kelimeler: Bor puskirtmesi, ciceklenme, meyve tutumu, zeytin

The Effect of Foliar Boron Application in Spring on Fruit Set of Gemlik Olive Cultivar

Abstract

The objective of this study was to determine the effect of foliar B sprays, which was sprayed
three weeks before flowering in spring (0-250-500-750 ppm) number of soar and flowers on
the flowering fertility and fruit set of Gemlik olive cultivar in a two-year period. In this study
flowering set, fruit set, crown set and, leaf B contents were determined. Foliar B sprays (250 or
500 ppm) applied in spring increased flowering fertility and fruit set. 250 ppm B foliar spray
and/or 500 ppm B foliar spray showed 50 % increase in fruit set compared to control. Addi-
tionally, 250 ppm and 500 ppm B sprays showed higher yield compared to control, and B

contents of leaves were higher in B sprayed trees than in control trees.

Keywords: Boron application, flowering, fruit set, olive

1. Girig

bolimu Akdeniz’e kiyisi olan llkelerde gerceklesmek-

Zeytin (Olea europaea L.) agaci anavatani Anado-
lu’nun da iginde oldugu Yukari Mezopotamya olan bir
bitkidir. Meyvesinden sofralik zeytin ve zeytinyag
olarak faydalanilirken yapraklarindan da ilag olarak
faydalaniimaktadir (Ozkaya vd., 2010). icerdigi yag
asidi kompozisyonu yaninda yagda ve suda eriyen
polifenol ve antioksidantlar gibi minor bilesenleri
nedeniyle hem sofralik zeytin hem de zeytinyagi ola-
rak insan saghg acisindan olduk¢a 6nemli bir yere

sahiptir.

Dinyada yaklasik 10 milyon hektar alanda 900 milyon
zeytin agacindan yaklasik 17 milyon ton dane zeytin

elde edilmektedir. Zeytin Uretiminin tamamina yakin

tedir. Onemli zeytin retici Ulkeler sirasiyla, ispanya,
italya, Yunanistan, (AB (lkeleri) Tunus, Suriye ve Tiir-
kiye’dir. 2015 yili verilerine gére Ulkemiz 1.300.000
ton yaglik zeytin Gretiminde 5.sirada olup 438.000 ton
sofralik zeytin Uretiminde ise 3.sirada yer almaktadir.
Tirkiye siyah sofralik zeytin Uretiminde en biyilik
tiretici konumundadir (TUIK, 2015). Tiirkiye zeytin
Uretiminde ise zeytin agacinin periyodisite 6zelligin-
den dolayi dalgalanmalar géstermistir. Bu nedenle var
yili ile yok yili arasinda ¢ok blyuk degisimler goril-
mektedir. Periyodisitenin yani sira tlkemizde zeytin
agacinin bakimi, glibreleme, iklim kosullari, hastalik ve
zararhlarla muicadele Uretim ve verimdeki dalgalan-

mada 6nemli rol oynayan diger faktorlerdir. Bu yiz-
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Sekil 1. Arastirma Bahgesinin Genel Goriinimi

Figure 1. View of research parcel.

den Ulkemiz zeytin Uretiminde ve verimde dalgali bir
yapi seyretmektedir. Bu durum hem Uretici hem de

Ulke ekonomisini olumsuz etkilemektedir.

Zeytin yetistiriciliginde meyve tutumunu artirilmasi ve
periyodisiteyi ¢6zmek amaciyla yillardan beri farkh
arastirmalar yapilmistir. Zeytin agaglarinda bol driin
alinmasi, ekolojik kosullarin uygunlugu ve yetistiricilik
tekniklerin dogru yapilmasinin yani sira, agan gicekler-
de de meyve tutumunun fazla olmasina baghdir. Bor
elementi 6zellikle fotosentez sonucu meydana gelen
sekerlerle birleserek tasinmaktadir. Bircok meyvede
borun sorbitol ve mannitol gibi seker alkolleriyle birle-
serek tasindigl yapilan galismalarda belirlenmistir. Bu
nedenle bazi meyve tirlerinde yapraktan dissal bor
uygulamasinin floem yoluyla tasinabilmektedir. Borun
generatif organlarda gerekli diizeyde bulunmasinin
meyve tutumu ve cicek verimliligi agisindan gerekli
oldugu gorulmektedir. Ayni zamanda B noksanlig
belirtisi gérilmeyen meyve agaclarinda dahi yaprak-
tan B uygulamasinin badem, zeytin, elma, visne gibi
cesitli meyve tiirlerinde meyve verimi arttirdigini gos-
termektedir (Hanson, 1991; Nymora vd., 1997; Stover
vd., 1999; Perica vd., 20013, Yilmaz, 2002). Bazi zeytin
cesitlerinde yapilan digsal B uygulamalarinin generatif
organlarin B igeriginin ylkselterek dolayl bir sekilde

verim artisina yol agtigi ve ozellikle periyodisite sidde-
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tini azalthg yapilan galismalarda bildirilmistir (Perica
vd., 2001b).

Bu arastirmada ilkbaharda yapraktan yapilan dissal
bor uygulamasinin Gemlik zeytin gesidinde ¢icek ve-
rimliligi ve meyve tutumu Uzerine olan etkisi incelen-

mistir.
2. Materyal ve Yontem
2.1. Materyal

Bu arastirma, deniz seviyesinden yiksekligi 930 m
olan, KSU Prof. Dr. Nurettin Kagka Sert Kabuklu Mey-
veler Arastirma ve Uygulama Merkezi bahgesinde,
Gemlik zeytin (Sekil 1) ¢esidinde yurutulmustar. Aras-
tirmada kullanilan zeytin bahgesi 4 yasinda ve 4 x 4 m
araliklarla dikilmis olup damla sulama sistemi ile su-
lanmaktadir. Deneme sliresince zeytin yetistiriciligi

icin gerekli kaltlrel islemler uygulanmistir.
2.2. Yontem

Bu arastirmada Bor uygulamasi ilkbaharda gigeklen-
meden 3 hafta once zeytin agaglarina sabah erken
saatlerde yapraktan puskirtme seklinde yapilmistir.
Bor kaynagi olarak sodyum tetraborat
(Na2B407.10H20, Riedel-de Haén Laborchemikalien

GmbH & Co.) kullanilmistir. Arastirmada 0, 250, 500,
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Sekil 2.Gemlik zeytin ¢esidinde B uygulama dozlarindan goériniim
Figure 2. The view of B application doses in olive cv. Gemlik

750 ppm B olmak lizere 4 ayri B konsantrasyonu de-
nenmistir. B uygulamasi, denemede yer alan her bir
agaca 5 litre su hesabiyla, yapraklari iyice islatacak
sekilde motorlu sirt pilverizatori ile puskirtme sek-
linde yapilmistir. Uygulama yapilan zeytin agaglarin-

dan somak gérinimi Sekil 2’de gosterilmistir.

ilkbaharda yapraktan bor piiskiirtmesi yapildiktan
sonra uygulama yapilan her bir agacin dért yoniinden
saglikli gelisen birer adet dallari tesadifi olarak segilip
bu dallarda ilkbaharda (Mayis) somak sayimlari ve
tam ciceklenme déneminde (Haziran) her bir somak-
taki cicek sayimlari ve Kasim ayi ortasinda meyve
sayimlarla yapilarak meyve tutum oranlari belirlen-
migstir. Bu sayimlarda Gemlik zeytin gesidinde her bir
uygulama 3 yinelemeli olarak yapilmis ve her yinele-
mede 20 agag yer almistir. Hasat zamaninda agag basi

verim alinmistir.

Bu arastirmada yer alan agaglarda ilkbaharda (Nisan
1. Haftasi) B puskirtmesi yapildiktan 1 hafta sonra
yapraklardaki B kapsamlari, Bingham (1982)'a gére
gelistirilen mikroanalitik Azomethin — H ydntemiyle
C.U.Z.F. Toprak Béliimiinde ICP’ de 249,773 nm dalga
boyunda Bor okumasi yapilmistir. istatistiksel analiz-
lerde COSTAT Programi kullaniimis ve elde edilen
ortalamalar arasindaki farklarin belirlenmesi ise Prog-
raminda Duncan testi ile yapilmistir (Bek ve Efe,
1988).

3. Bulgular ve Tartisma

Bu arastirma kapsaminda 2003 yili verilerine gore
toplam olarak 27303 adet somak, 240850 adet gicek
ve 20649 adet meyve sayimi gergeklestirilmistir. Cizel-
ge 1’ de gorilecegi Uzere, meyve tutum orani agisin-

dan uygulamalar arasindan fark istatistiksel olarak
onemli bulunmustur. 2003 yilinda elde edilen verilere
gore, 500 ppm B uygulamasinda toplam gigek miktari-
nin % 10.3’U meyve tutarak en yuksek degeri vermis-
tir. Bunu en yakindan % 8.9 ve % 7 degerleri ile sira-
siyla 250 ve 750 ppm B uygulamalari izlemistir. Tanik
agagclarinin meyve tutum oraniise % 6.7 ile en dusik
degeri vermistir. Bu uygulamalardan 500 ppm B uygu-
lamasl meyve tutumunda tanik agaglarina gére % 56
oraninda bir artis saglayarak meyve tutumunda
onemli ¢ctkmistir. Uygulama yapilan zeytin agaglarin-

dan somak goérinimi Sekil 2’de gosterilmistir.

2004 yilinda ise meyve tutum oranlarini belirlemek
icin 24818 adet somak, 200697 adet cigcek ve 16833
adet meyve sayimi gergeklestirilmistir. Bor uygulamasi
yapilan agaglardaki meyve tutumu orani tanik agacla-
rinkinden istatistiksel olarak daha yiiksek bulunmus-
tur. 2004 yilinda yapilan uygulamalarda ise 250 ppm B
uygulamasi toplam g¢igek miktarinin % 9.3’ meyve
tutarak en ylksek degeri vermistir. Bunu en yakindan
% 8.5 ve % 7.2 degerleri ile sirasiyla 250 ve 750 ppm B
uygulamalari izlemistir. Tanik agaglarinin meyve tu-
tum oraniise % 6.9 ile en dlsuk degeri vermistir. Bu
yilda uygulamalardan 250 ppm B uygulamasi meyve
tutumunda tanik agaglarina gore % 35 oraninda bir
artis saglayarak meyve tutumunda onemli ¢ikmistir.
(Cizelge 1).

Meyve agaglarinda meyve tutumu; generatif organla-
rin dizenli ve saglikli bir sekilde gelismesine baglidir.
Meyve agaglarinda generatif organlar vegatatif organ-
lara gore buylme ve gelismeleri daha karmasik bir
yapiya sahip olduklari igin, genaratif organlarin gelis-
meleri i¢in daha fazla besin elementlerine ve daha ¢ok
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fotosentez Urinlerine ihtiyag duymaktadir (Faust,
1989). Bu besin maddelerin dizeyinin bitkilerin ihtiyag
duydugu oranlardan diistik olmasi durumunda agagcla-
rin verimliligi azalmaktadir. Meyve agaclarinda, gicek
ve meyve gibi genaratif organlarin bor kapsami
vejajatif organlara gore ¢ok daha yiksektir (Nymora
vd., 1997; Perica vd. 2001b; Perica vd. 2001a). Birgok
arastirmaya gore bor, bitki blinyesinde karbonhidrat
ve protein metabolizmasinda, hiicre zari, doku farkl-
lagsmasinda, oksin ve fenol metabolozmasinda, memb-
ran permeabilitesinde, kok uzamasi, nikleik asit, pro-
tein ve indol Asetik Asit (IAA) metabolizmasi lizerinde
polen ¢imlenmesinde ve polen tipl blylmesinde,
bor sekerlerin tasinmasinda, hiicre duvari yapisinda,
yapragin uzama ve genislemesinde, karbonhidrat,
RNA ve IAA metabolizmalarinda, solunum ve transpi-
rasyonu diizenlenmesinde, virls ve fungal hastaliklara
karsi oldugu kadar bocek zararlarina karsi da dayanik-
ik  kazanmalarinda 6nemli rol oynamaktadir
(Marscher, 1995). Borun bitkiler tGizerindeki bu etkileri,
elementin ortamdan cgekildigi calismalarla ortaya kon-
mustur (Lewis, 1980; Lovatt ve Dugger 1984; Shelp,
1993). Yine bu galismalarin sonuglarindan hareketle,
bor etkilerinin bitki tliriine ve bor seviyelerine gore

degistigi belirtiimektedir.

Her iki yilin sonuglari degerlendirildiginde, Gemlik
zeytin gesidinde ilkbaharda yapraktan B uygulamasi-

nin meyve tutma oranina etkisinin 6nemli oldugu, 250
ve 500 ppm konsantrasyonlarindaki B uygulamalari-
nin, meyve tutumunu daha fazla arttirdigi, buna karsi-
lik 750 ppm B konsantrasyonunun ise biraz daha az

etkili oldugu belirlenmistir.

Bu etki oOzellikle zeytin agaglarinda var yilinda daha
kararh bir sekilde ortaya ¢ikmistir. Bilindigi tizere zey-
tin agaglarinda periyodisite gostermesinden dolayi
yok yilinda meyve tutum oraninda azalma olmaktadir.
Fakat B uygulamasi ile yok yilinda bile olumlu etkiler
oldugu goérulmdstir. Bilindigi Gzere yetiskin bir zeytin
agaci 500 bin gigek olusturur (Martin, 1990). Bu ¢icek-
leri % 10-15’i meyve tutmakta olup tam gicekten 6-7
haftaya kadar hizli bir meyve dokiimii olmakta ve son
meyve tutumu % 1-2 olarak gergeklesmektedir. Bu
oran ticari bir meyve yetistiriciligi icin iyi bir degerdir
(Griggs vd., 1975; Lavee, 1999). Yapilan galismalardan
anlagilacagl Uzere zeytinde ciceklenmenin artmasina

bagh olarak meyve tutumu da artmaktadir.

Zeytin agaglarinda tam gigeklerin dokilmesinde mey-
veler arasinda olusan rekabetten o6tiri gicekler yeteri
kadar besin maddesi alamamaktadir (Cuevas vd.,
1995; Rallo vd., 1985). iste bu cicek dékiimleri gerek
zeytinde gerekse diger meyvelerde B noksanligindan
dolayi oldugu bildirilmistir (Nyomora vd., 1997). ilkba-
harda zeytin agaclari bol gicek agmaktadir fakat bu

Cizelge 1. Uygulamalara gore somak sayisi, ¢icek sayisi, meyve sayisi, meyve tutum oranlari, aga¢ basi verim

ve yaprak bor igerikleri

Table 1. The number to soar, flower,fruit, fruit set, yield per tree and boron content of leaves according to

application
" Bor uygulamalari (ppm)
Olg¢lim ve Analizler yil
Kontrol 250 500 750
2003 5928 7413 7256 6706
Somak sayisi (adet)
2004 5995 6702 6308 5812
2003 41.578 76.073 67.651 55.548
Cicek sayisi (adet)
2004 31.167 58.894 64.966 45.670
2003 2803 6934 6973 3939
Meyve sayisi (adet)
2004 2156 5866 5519 3292
2003 6.7 c 89a 103 a 7.0b
Meyve tutum orani (%)
2004 6.9c¢ 9.3a 8.5a 7.2b
2003 2335d 8182 a 6727 b 4245 ¢
Verim (kg)
2004 1946 d 5932 a 4992 b 3250 ¢
2003 20.7 33 35.1 47
Yaprak B igerigi (ppm)
2004 19.3 20.1 26.5 27
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donemde bitki blnyesinde bulunan Bor elementi
cicek gelisimi icin yeterli olmamaktadir. Bu durum
ciceklenme sirasinda agaglarda gegici bir B noksanhgi-
na neden olmaktadir. iste bu dénemlerde yapraktan
verilen ek B uygulamalari bu noksanhgi giderebilmek-
tedir.

Yapilan son arastirmalar Borun generatif organlarda
yeterli diizeyde bulunmasinin verimlilik agisindan
gerekli oldugunu ve hatta B noksanligi belirtisi goril-
meyen meyve agaclarinda bile digsal B aktivitesinin
zeytin, badem, elma, visne gibi ¢esitli meyve tiirlerin-
de verimi arttrdigini géstermektedir (Hanson, vd.,
1985; Nyomora vd., 1997; Rufat ve Arbones, 2006;
Stover vd., 1999; Perica vd., 2001b).

2003 ve 2004 yili ilkbaharinda yapraktan B puskirti-
len agaclardan 2 hafta sonra alinan yaprak érneklerin-
deki B kapsamlari Sekil 1’de verilmistir. Cizelge 1'de
goruldigli gibi B uygulamasi sonucu yapraklarin B
kapsaminin kontrol agaclarina gore onemli Olglide
arthg gorilmektedir. Genel olarak uygulamalardaki
artan B konsantrasyonlarina bagli olarak yapraklarin B
kapsami da artmistir. Cizelge 1’e gére 2003 yilinda
kontrol agacglarin B kapsamlari 20.7 ppm olurken B
uygulamalari sonucu Gemlik zeytin gesidin de yaprak-
larda bor konsantrasyonlari 250 ppm uygulamasinda
33 ppm, 500 ppm de 35.1 ppm ve 750 ppm de 47
ppm olarak gordlmagstir. 2004 yili verilerine gore,
zeytin agaglarindaki bor kapsamlari tanik 19.3 bulu-
nurken 250 ve 500 ppm uygulamalarinda 20.1 ve 26.5
ppm olarak belirlenmis olup 750 ppm de ise 27 ppm

olarak tespit edilmistir.

2003 ve 2004 yilinda gergeklesen agac basi verim
degerleri Cizelge 1'de gosterilmistir. Agag basi verim-
leri sonbaharda tam meyve tesekkilinde alinmistir
(10 Kasim 2003 ve 17 Kasim 2004) yapilmistir. Gemlik
zeytin ¢esidinde uygulamalar dikkate alindiginda 2003
yilinda 250 ppm uygulamasinda ortalama verim 8.182
kg ile en yiiksek degeri vermis ve istatistiksel olarak en
yuksek degeri vermistir. 500 ppm B uygulamasi ise
6.727 kg ile 6nemli bulunmustur. Kontrol ve 750 ppm
bor uygulamalarinda ortalama agag basi verimleri ise
sirasiyla 2.335 kg ve 4.245 kg olarak belirlenmistir.
Kontrol uygulamasindan en disiik verim degeri elde

edilmistir. 2004 yilinda yapilan uygulamalarda ise 250

ppm B uygulamasinda ortalama agag basi verim 5.932
kg ile istatistiksel olarak en yilksek degeri vermistir.
500 ppm uygulamasinda ise 4.992 kg ile 6nemli ¢ik-
mistir. Kontrol ve 750 ppm uygulamasi ise sirasiyla
1.946 kg ve 3.25 kg ile en dustk degerleri vermisler-
dir. Agag basi verim incelendiginde 250 ppm ve 500 B
uygulamasi kontrol agaclarina gére % 59 ve % 69 ora-

ninda artis gostermistir.

ilkbaharda yapraktan yapilan dissal B uygulamasinin
yapraklarin B kapsamini arttirdigi goralmustir. B pis-
kiirtilen agaglardan uygulamadan 1 hafta sonra ali-
nan yaprak orneklerindeki B kapsaminin kontrol agag-
lara gore onemli lglide ylksek oldugu dikkat ¢cekmis-
tir. Bununla beraber Gemlik zeytin gesidinin farkli
dozlardaki B piskirtmelerine karsi tepkisi degisik
bulunmustur. Kontrol agaclarin yaprak B konsantras-
yonu ile farkl dozlardaki uygulamalara gore degis-
mekle birlikte yaklagik olarak 2 kat artig olabilecegi

gorilmistir (Cizelge 1).

Zeytinde yaprakta B kapsami 19—150 mg/kg gibi genis
bir dagilim gosterdigini bildirmistir (Freeman vd.,
1994). Tasinimi gug bir element olarak bilinen B, bazi
meyve tirlerinde (badem, zeytin, visne vb.) floem
yoluyla tasindigini bildirmislerdir. (Brown ve Hu, 1998;
Brown ve Shelp, 1997). Bu arastirmada ilkbaharda
agaclara piskirtllen B’ un yapraklar tarafindan alindi-
gini ve ciceklere tasindigi gérilmustir. Bu B’ un doku-
lara tasindigini bildiren bulgusuyla da uyumludur.
Perica vd. (2001a)’de zeytinlerde B’ un yapraklarda
generatif organlara tasindigini belirtmisler ve yaprak-
tan dissal Bor uygulamalarinin zeytin agaclarinda
meyve tutumu ve agag¢ basl verim Uzerine olumlu

etkide bulundugunu bildirmislerdir.

Perica vd. (2001b) zeytinde tomurcuk kabarmasindan
once (durgun dénem) yaptig bor uygulamasi sonu-
cunda; ozellikle gigek tozu ¢imlenmesinin arttirdigini,
bos ve ¢itlak meyvenin azaldigi ve bunun sonucunda
meyve veriminde artis gostererek periyodisite siddeti-
nin azalthgini belirtmistir. Arastiriciya goére, ylksek
dozlarda uygulan B uygulamalarin ise meyve verimi ve

¢imlenme oranina etki etmedigini bildirmistir.

Bu arastirmada ilkbaharda agaglara uygulanan digsal

Bor uygulamasinin yapraklar tarafindan alindigini ve
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giceklere tasindigi gorilmis ve bunun sonucunda
meyve tutumu ve verimde artis oldugu tespit edilmis-
tir. Bu B’ un dokulara tasindigini bildiren bulgusuyla

da uyumlu oldugu goriilmektedir.
4. Sonug

Ulkemiz ekolojisi ve iklim kosullari agisindan zeytin
yetistiriciligine uygun Ulkelerden biridir. Diger tlkeler-
deki gelismeler goz 6nline aldigimizda, zeytinciligin bu
Ulkeler seviyesine getirebilmesi igin Ulkemizde zeytin
ve zeytinyagl konusunda son yillarda hizli bir gelisme
gostermektedir. Zeytin agaglarina bol Grin alinmasi
ekolojik ve yetistiricilik tekniklerinin dogru yapilmasi-
na bagh oldugu kadar, agan giceklerin meyve tutumu-
nun da fazla olmasina baghdir. Son yillarda yapilan
galismalar sonucunda birgok meyve gesidinde yaprak-
tan B uygulamasinin meyve tutumu ve veriminin artir-
digi belirlenmis olup, ileriki ¢aligmalarda B’un meyve
tutumu Uzerine etkisi diger meyve tirlerinde B’un
tasinimi, incelenmesi ve 6zellikle periyodisite konu-

sunda daha genis ¢alismalara 1sik tutacaktir.

Bu arastirma sonucunda digssal B uygulamalarinin
meyve tutumu agisindan Gnemi arastirilmigtir. Bu
¢alisma sonucunda Zeytin agaglarinda 250 ve 500
ppm Bor konsantrasyonlari ile yapilan dissal uygula-
malari ile meyve tutma orani Uzerine olumlu etkisi
oldugu belirlenmistir. Ozellikle ilkbaharda dissal B
uygulamasinin agan zeytin gigekleri arasindaki B reka-
betinin, meyve baglayabilmeleri ve gicek dokimlerinin
azalttig) gorilmektedir.

Bu nedenle bizim arastirmamizda de gorildigi lzere
B uygulamasinin meyve tutumunun arttirilmasi énemi
ortadadir. Bilindigi gibi en blylik B madeni rezervini
topraklarinda bulunduran Ulkemiz; bu dogal kaynakla-
rinin hem sanayide hem de modern tarimda kullanimi
sayesinde, Tirkiye ekonomisinin bliylimesine katki
saglayacaktir. Ayrica ulkemizde tarimsal faaliyetlerde
bulunan ureticilerinin kullanimini saglayabilmek igin
Bor igerikli tarimsal Griinlerin gelistirilmesi ve bu Griin-
lerin uygulamaya donuk tesvik edilmesi yararl olacak-
tir. Bu nedenle meyvecilikte zeytin ve diger bazi mey-
ve tirleri igin B uygulamalarinin 6zellikle her yil du-
zenli Urlin almasina ve verimini arttirilmasina yardimci

olacaktr.
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Ozet

Bu ¢alisma, Erzincan yoéresinde seleksiyon sonucu elde edilmis olan Gmitvar genotiplerin bazi
polen performanslarinin belirlenmesi amaciyla yurGttlmustur. Zerdali genotiplerinin gigek tozu
canlilik oranlar (%), cicek tozlarinin ¢imlenme oranlari (%) ve ¢im borusu uzunluklari (um)
belirlenmistir. Ortalama cicek tozu canlilik degerleri %66.13 (158) ile %88.63 (Egri Cigit) arasin-
da degismistir. Cicek tozu cimlenme orani inkiibasyon stiresi boyunca paralel olarak artis gos-
termis ve maksimum cimlenme oranina 48 saat sonunda ulasiimistir. En uzun ¢im borulari 158
nolu genotipte (419.00 um) olculirken, en kisa ¢im borusuna sahip olan genotip Egri Cigit

(217.71 pum) olarak belirlenmistir.

Anahtar Kelimeler: Zerdali, kayisi, cicek tozu, TTC, IKI, ¢im borusu

Determination of Polen Performances of Selected Some Apricot Genotypes

Abstract

This research was carried out to determine some pollen performances of promising apricot
genotypes which were selected in Erzincan province. The apricot genotypes’ pollen viability
(%), germination ratio (%) and pollen tube’s lengths (um) were determined. Average pollen
viability values were varied between 66.13% (158) and 88.63% (Egri Cigit). /n vitro pollen ger-
mination rate increased with increasing incubation period, and the maximum germination rate
was obtained after 48 hours for all genotypes. The longest pollen tube was determined in
genotype ‘158" (419.00 pm). The smallest pollen tube was determined in genotype ‘Egri

Cigit' (217.71 pm).

Keywords: Apricot, pollen, TTC, IKI, pollen tube

1. Girig

100 kg’'in Uzerindedir (Asma, 2000). Bircok meyve

Diinyada son 2013 yili verilerine gére toplam yaklasik  tiiriinde oldugu gibi kayisida da bol miktarda ve kalite-

4.111.076 ton taze kayisi Uretilmekte olup, bu mikta-  li Urin elde etmenin ilk sarti tozlanma ve déllenme
rin yaklasik 811.609 tonu Turkiye tarafindan Gretil-  olayinin iyi bir sekilde gerceklesmesine bagldir. Toz-
mektedir. Bu tretim miktariyla Tiirkiye, diinya kayisi lanma ve dollenmenin basarili olmasi, bakim islerinin

Uretiminde yaklasik %20’lik payla 1. siradadir (FAO,  iyi yapiimasi yaninda verim ve kalitesi yiiksek ana
2016). Kayis yetistiriciliginde Turkiye’de agac basina  cesitler ile bunlara uygun tozlayici cesitlerin secilmesi
verim 30-40 kg iken Avusturya, israil, Fransa, italya  ve polen performanslari yiksek cesitlerin kullanilma-

gibi tarimda ileri gitmis tlkelerde agag basina verim styla mimkindir. Tozlanma ve déllenme sartlarinin
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uygun olusu yalniz meyve tutumlari bakimindan degil,
meyvelerin kaliteli olmalari bakimindan da énemlidir
(Ozgagiran, 1965; Dokuzoguz ve Giilcan, 1973). Dogal
kosullarda gerceklesen tozlanma ve dollenme olayla-
rinda, gicek tozlarinin canlilik diizeyi, dis ortam kosul-
larinin gimlenme igin uygunlugu ve tozlayic gesit ile
tozlanan gesitlerin karsilikh uyum saglamalari 6nem

kazanmaktadir. Bu nedenle, herhangi bir cesidin ger-

2. Materyal ve Yontem

Calismada materyal olarak 1991-1993 yillarinda Erzin-
can yoresinde yapilan seleksiyon galismasi ile segilmis
ve 1996-2004 yillari arasinda bahge performanslarina
bakilarak 6n plana ¢ikmis bazi zerdali genotiplerinin
(158, Guz Erigi, Mahmudun Erigi, Egri Cigit) cicek toz-
lari kullanilmistir. GUz Erigi genotipi 06.04.2010 tari-

Cizelge 1. Secilmis baz1 zerdali genotiplerinin ¢igek tozu canlilik oranlari (%)
Table 1. Pollen viability of some selected apricot genotypes (%)

. . Genotipler
Cicek tozu canlilik testleri — — —
158 Guiz Erigi Mahmudun Erigi Egri Cigit
IKI 80.25¢ 83.50 bc 86.00 b 95.25a
TTC 52.00 b 77.75a 82.00 a 83.50 a
Ortalama 66.13 b 80.63 a 84.75a 88.63 a

*Ayni satirda farkli harflerle gosterilen degerler arasindaki farklar istatistik agidan 6nemlidir (P<005).

¢ek anlamda tozlayici olarak uygunlugu, dogal kosul-
larda yapilacak tozlama galismalari ile belirlenebil-
mektedir. Ancak bu galigmalar uzun ve ayrintili incele-
meler gerektirmektedir. Bu nedenle laboratuvar ko-
sullarinda yapilacak gicek tozu ¢imlendirme ve canhhk
testleri ile sonu¢ alinmaya calsilmaktadir (Eti, 1991).
Bazi kayisi gesitlerinde doéllenme ile ilgili sorunlar ne-
deniyle son zamanlarda biyoloji konusundaki arastir-
malarin yogunluk kazandigi gériilmekte ve ¢alismalar-
dan elde edilen bulgular mikroskobik incelemelerle
desteklenmektedir (Engin ve Akgal, 2007). Déllenme
biyolojisi ¢alismalarinda, gicek tozu olusumu belirlen-
mekte, ¢cimlendirme testleri yapilmakta ve gigcek tozu
Gretim miktarlari belirlenmektedir. Cicek tozu canlilig,
gicek tozu morfolojik homojenligi ve cicek tozu ¢im
borusu gelisimi diger tiirlerde oldugu gibi kayisi dol-
lenme biyolojisi igin de dnemli kriterler olup bu kriter-
ler uygun tozlayici segilirken gdz 6nline alinmalidir
(Asar, 1996; Kester ve Gradzier, 1996; Soylu, 2003).
Uzun vyillardan beri seleksiyon galismalarindan elde
edilen genotiplerde dollenme biyolojisi ve ¢icek mor-
folojisi Uzerine c¢esitli arastirmalar yuritilmustar
(Dokuzoguz ve Giilcan, 1973; Unal vd., 1981; Tosun
vd., 2007). Bu arastirma Cukadar vd. (2007) tarafindan
selekte edilen timitvar bazi zerdali genotiplerinin gicek
tozu canliliklarina, gigek tozlarinin ¢imlenme glicline
ve ¢im borusu uzunluklarinin belirlenmesine yonelik

olarak yapilmistir.

hinde tescil ettirilmis ve ismi Mihralibey kayisisi olarak
literatlire gegmistir. Genotiplerin gicek tozlarini elde
etmek amaciyla beyaz tomurcuk déoneminde her ge-
notipten ve agacin degisik kisimlarindan 100’er adet
tomurcuk toplanmis ve hemen laboratuvara getiril-
mistir. Tomurcuklardan anterler beyaz kagitlar Gzeri-
ne ayiklanmis, daha sonra bes ¢eside ait anterler petri
kaplarina konularak 75 W’lik lamba altinda bir gece
bekletilerek patlamalari saglanmistir. Petri kaplarinda-
ki c¢icek tozlar kuglk siselere aktariimis ve siseler
sallanarak gigek tozlarinin anterlerden ¢ikmasi saglan-
mistir. Bu siseler, icinde nem gekici maddelerin bulun-
dugu desikatorler icinde kullanilincaya kadar buzdola-
binda saklanmistir. Cigcek tozu canhhgini belirlemek
amaciyla IKI (iyotlu potasyum iyodiir) ve %1 lik TTC
(2,3,5 trifenil tetrazolium klorid) kullanilmistir. Cicek
tozlari boyandiktan sonra TTC icin 2 saat, IKI icin 5
dakika bekletildikten sonra sayim islemine gegilmistir.
Cicek tozu canliigini belirlemek amaciyla lamda iki

bolgeye ekim yapilmis ve her bolge 4’e ayrilarak sa-

¥ 2 v .
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. - E}

3 S o v
n.. %
Sekil 1. Egri Cigit Genotipinin ¢igek tozlarinin IKI (a)
ve TTC (b) boyama testlerindeki mikroskop altinda gorii-
nusi
Figure 1. Appearance under the microscope of IKI (a)

and TTC (b) staining tests of the Egri Cigit genotype pol-
len
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158 Giiz Erigi

Mahmudun Erigi
Genotipler

Egri Cigit

*Her bir genotip i¢in farkh harflerle gosterilen degerler arasindaki farklar
istatistik agidan 6nemlidir (p<0.05).

Sekil 2. inkiibasyon siiresinin ¢icek tozu c¢imlenme
oranina etkisi

Figure 2. The effect of the incubation period on pollen
germination rate

yimlar gergeklestirilmistir. Cicek tozu ¢imlendirme
denemelerinde ‘petride agar’ yontemi uygulanmigtir
(Askin, 1989; Koyuncu vd, 2000; Tosun vd., 2007).
Bunun igin, %15 sakkaroz + %1 agar iceren besi ortami
kullanilmistir. Cicek tozu ekimi yapilan petriler, 25°
C'de etlv igerisine yerlestirilmistir. Ekimden 2, 6, 12,
24, 48 saat sonra gimlenen gigek tozlari sayillmistir.
Cicek tozu ¢im borusu uzunluklar ise gicek tozu eki-
minden 24 saat sonra, Zeiss marka i1sik mikroskobu
altinda okiler mikrometre kullanarak 40 buyitme ile
Olgllmistir. In vitro gimlendirme denemelerinde her
genotip icin 2 petri, 4 bolgeye ayrilarak kullaniimis ve
toplam 400 adet ¢icek tozu sayilmistir. Denemeler 4
tekerriirlii olarak yapilmistir. istatistik degerlendirme-
de SPSS 16.0 paket programi kullanilarak, cicek tozu
¢imlenme sonuglarina ait ortalamalar arasindaki fark-

lar Duncan testi (P<0.05) ile analizlenmistir.
3. Bulgular ve Tartigma

Calismada kullanilan genotiplerde gigek tozu canlilik
oranlari IKI ve TTC boyama testleri kullanilarak belir-
lenmis ve alinan sonuglar Cizelge 1’de verilmistir.
Ortalama gigek tozu canlilik degerlerinin %66.13 (158)
ile %88.63 (Egri Cigit) arasinda degistigi saptanmistir.
Tum genotiplerde IKI boyama testi, TTC boyama testi-
ne gore daha ylksek sonuglar géstermistir (Cizelge 1).
158 nolu genotip her iki boyama testinde de en diisiik
degerleri almistir (%80.25-1Kl, %52.00-TTC). En yiiksek
cicek tozu canhhgi ise yine her iki boyama testinde de
Egri Cigit genotipinde (%95.25-IKI, %83.50-TTC) bulun-
mustur (Sekil 1). Garcia vd. (1990) ispanya’da 9 kayisi
cesidi Uzerinde yaptiklari arastirmada, acetokarmin-
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deki gicek tozu canlilik oraninin gesitlere gore degis-
mekle birlikte %87.4—99.2 oraninda degistigini tespit
etmiglerdir. Arastiricilar bu degerlerin gicek tozu ¢im-
lenme oranlarindan oldukg¢a yiiksek oldugunu belirt-
mislerdir. Eti (1991), cigek tozu canliliginin saptanma-
sinda bazi armut ve erik gesitlerinde TTC'nin IKI'dan

daha olumlu sonuglar verdigini tespit etmistir.

Cicek tozu ekiminden 1, 2 saat sonra gimlenme oran-
lari incelenmis ve 1. saat sonunda hicbir genotipte
¢imlenme gerceklesmedigi ancak 2 saat sonra tim
geneotiplerde ¢imlenmenin basladigi belirlenmistir.
Tim genotipler igin 2, 6, 12, 24 ve 48 saat sonra yapl-
lan sayimlarda, inkiibasyon siiresinin artmasi ile gim-
lenmenin arttigl tespit edilmistir (Sekil 2). 48 saat
sonunda en yilksek ¢imlenme orani Egri Cigit genoti-
pinde bulunmustur. Tosun vd. (2007), bazi badem
genotiplerinin gicek tozlari ile galismiglar ve inkibas-
yon siresinin gigek tozu gimlenme oranina etkili oldu-
gunu, calismamizda oldugu gibi artan inkibasyon
sliresine bagl olarak gicek tozu ¢imlenme oraninda

artis oldugunu saptamislardir.

Cicek tozu ¢im borulari uzunluklar gigek tozu ekimin-
den 24 saat sonra olgilmigstir. En uzun ¢im borular
158 nolu genotipte (419.00 um) olgilirken, en kisa
¢im borusuna sahip olan genotip Egri Cigit (217.71
um) olarak belirlenmistir (Sekil 3). Mahmudun Erigi
358.47 um ile 2. en uzun ¢im borusuna sahip olurken,
Gz Erigi genotipinin en uzun 3. ¢im borusuna (262.75
um) sahip oldugu kaydedilmistir. Cicek tozu canhhg
ve ¢icek tozu ¢imlenme orani bakimindan en iyi olan
Egri Cigit genotipinin ¢im borusu uzunlugu en kisa
olarak saptanmistir.

4, Sonug

Cicek tozu gimlenmesi ve tiip gelisimi dollenmenin ve
meyve tutumunun temel esasidir (Taylor ve Hepler,
1997). Bu arastirmadan elde edilen tiim sonuglar de-
gerlendirildiginde, cicek tozu canliigl ve gicek tozu
¢imlenme orani yoninden Egri ¢igit ve Mahmudun
Erigi genotipleri, gicek tozu ¢im borusu uzunlugu baki-
mindan 158 nolu ve Mahmudun Erigi genotipleri en
olumlu sonuglari vermistir. 158 nolu genotipin gicek
tozu canlilik ve gicek tozu ¢gimlenme orani diisiik olma-

sina ragmen ¢im borusu uzunlugunun fazla olmasi
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déllenebilme kabiliyetinin yiksek olabilecegini duslin-
dirmektedir. Calismamizda polen performanslarinin
degerlendirilmesi selekte edilen zerdali genotiplerinin
verimlilik durumlarinin belirlenmesinde ilk asama
olarak 6nemli ve arkasindan gelecek olan ¢alismalara

on bilgi niteligindedir.
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Abstract

Apple breeding is very active all around the world with more than twenty scientific institutions
involved and private companies and some 300 thousand seedlings screened each year. The
story of apple breeding has followed the steps of any crop with the exception that the fre-
guent occurrence of sport mutations and the discovery of chance seedlings has produced
many varieties of the market that flanked those obtained through controlled crosses. The
conventional breeding based on the cross of good parents and followed by phenotypic selec-
tion took the stage for long time. Studies on the heritability of traits can be found in the litera-
ture, but other genetic studies that would help the selection of cross parents, like the analysis
of combining ability (CA), are rather rare. In the 1980s the molecular markers became popular
among apple geneticists and helped to produce linkage maps and to assist breeders in the so
called marker-assisted selection. In the very last years, thanks to the apple genome sequence
that provided hundreds of thousand SNP (single nucleotide polymorphism) markers easily
accommodated on DNA-chips, a new approach to breeding based on the genome-wide esti-
mation of breeding value (GWEBV) of parents and offsprings, without any preliminary
knowledge on marker-traits association appeared on the scene. This paper discusses the evo-

lution of apple breeding by commenting the steps briefly outlined above.

Keywords: Malus x domestica, hybridization, genom, MAS, resistance

Elma Islahi: Markor Destekli Seleksiyon ve Otesi

Ozet

Diinya genelinde kamu ve 6zel sektor tarafindan yiritilen 20'den fazla aktif elma islah prog-
rami bulunmaktadir. Bu programlarda, her yil yaklasik 300000 ¢6gur degerlendirilmektedir.
Elma 1slahi, diger tirlerde oldugu gibi yapilagelmekte olup, bazi istisnalar tasimaktadir. Dogal
yollarla meydana gelen mutasyon ve tesadif ¢ogura orijinli cok sayida elma ¢esidi, pazarlama
kanallarinda kontrollii melezlemeler yoluyla elde edilen esitlerin ticari payini sinirlandirmakta-
dir. Ustlin 6zellikler tasiyan ebeveynlerin melezlenmesi ve fenotipik seleksiyon asamalarindan
olusan klasik 1slah calismalari oldukga uzun zamana ihtiyag duymaktadir. Literaturde istenilen
bir 6zellige ait kalitim derecesi ile ilgili calismalara ulasabilmek mimkiindir. Bununla birlikte,
Ustun ozellikleri melezlere aktarabilecek “uyusma yetenegi” gibi analizleri iceren genetik calis-
malar oldukca nadirdir. 1980'li yillarda genetikgiler arasinda popller olan genetik markérler,
genetik haritalar olusturulmasina ve islahgilarin markor destekli seleksiyon yapmasina olanak
saglamistir. Son yilarda elma genomundaki diziler sayesinde ¢ok sayida SNP markori, DNA
cipleri Gzerinde kolaylikla tanimlanabilmistir. Boylece markér 6zellikleri tam olarak bilinmeden,
ebeveyn ya da melezleri genom ¢apinda iligkilendirebilen yeni bir i1slah yaklasimi s6z konusu
olmustur. Bu calismada, diinden bugiine elma islahi yukarida gergevesi cizilen konular kapsa-

minda degerlendirilmistir.

Anahtar Kelimeler: Ma/us x domestica, melezleme, genom, markdér destekli seleksiyon,
dayaniklihk

1. Introduction

industry.

Apple breeding is the largest breeding activity of any
fruit crop in the world. It involves more than twenty
Institutions and private breeders in many Countries of
the temperate zone with some 300 thousand seed-
lings screened each year. This activity is rather recent
compared with that one carried out in annual crops,
however it led already to the release of a number of
new selections with interesting traits. Most of these
new releases carry resistances to scab and several
other diseases thus promising to mitigate the enor-

mous environmental impact of the current apple
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In the following pages the paper charts shortly the
story of breeding with some information on the new
frontiers of the genomic selection that is revolutioniz-

ing the apple breeding strategies.
2. The breeding of the past centuries

Most apple varieties of the past including several of
those most outstanding in the market came out as
chance seedling from open pollination. This was the
case for instance of ‘Golden Delicious’, that was for

long time the main variety grown worldwide.
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Galaxy

Roval Gala

Figure 1. Several sport mutants of ‘Royal Gala’

Other apple varieties came out from controlled cross-
es and were created by breeders who selected par-
ents with the desired characters, crossed them, and
waited for the results. This is what some geneticists
refer to as a ‘cross & pray’ approach in analogy with
the better-known 'spray & pray' approach used by
some fruit scientists. The expression is rather rude
but it is nonetheless not too far from reality; this is
what apple breeders have done over the past two
centuries, admittedly with some remarkable success.
Conventional breeding in many instances was consid-
ered more a craft than a real science, since many of
the underlying principles explaining interactions be-

tween genes have yet to be understood.
3. The selection of sport mutants

The frequent occurrence of sport mutations that is
mutations that occur naturally in vegetatively propa-
gated apple varieties was a factor that favored the
scarce commitment of geneticists to apple breeding
in the past. Skin color mutations, mutations in the
vegetative habit and other less evident mutations in
the apple fruit quality were largely exploited in the
past and led to the release of what are called
‘essentially derived’ varieties (EDV). Long series of
these ED varieties can be easily found in the Red deli-
cious family, in Gala and Fuji families and with minor

frequency in other varietal groups (Figure 1).

ED varieties are new varieties indeed, if the pheno-
typic differences hold steady with the time, but they
are easily discovered with almost null investment and
very often they replace the original genotype ob-
tained in many cases with conspicuous financial and

labor investments. This fact has raised many concern

Brookfield Gala

Obrogala Gala Schniga

about the intellectual property rights (IPRs) of original
and essentially derived varieties and the question has
not yet been solved by the plant variety patenting
offices worldwide.

A discussion on IPRs is beyond of the object of this
paper; nevertheless we wish to stress that the prob-
lem has implications on the breeding activity because
it is clear that the appearance in the market of an ED
variety mortifies the true breeding activities based on
cross and selection and discourages the companies

from investing.

The large presence of ED varieties among the varie-
ties grown in the world together with the frequent
use of recurrent ‘good’ parents in the controlled
crosses of the past led to the restriction of the genetic

base of apple, as it has been demonstrated by a bril-

liant paper on coancestry and funding clones of mod-

M. floribunda 821

GEN 1 Rome Beauty
\_'_1
GEN 2 9433-2-5 9433-2-8
\_'_1
GEN 3 26829-2-2  Golden delicious
\_'_1
GEN 4 § Starking 14-126
\_'_1
GEN 5 612-1 Jonathan
\_'_1
GEN 6 Florina

Figure 2. The classical track for the introgression
of characters (in this case the scab resistance) from
wild relatives. The initial interspecific cross was fol-
lowed by an F2 and several pseudo back-crosses on
different varieties of the market.
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ern apple varieties published by Noiton and Alspach
in 1996.

4. The current breeding strategies

Plant breeders since the discovery of genetic laws
have struggled with polygenic traits and have relied

on the quantitative approaches based on Fisher’s

AaBb  Resistant

Aabb  Resistant

Aabb x aaBb

aa Bb  Resistant

aa bb  Susceptible

Figure 3. A cross between two genotypes carrying
different genes of resistant to the same disease (Aabb
and aaBb, the capital letters indicate the resistant domi-
nant allele) produce offsprings that carry either or both
resistance genes. The marker-based selection becomes
bound when one wishes to screen the offsprings and
select only those carrying both resistance genes donated
by either parent.

theories for selection purposes. Even if quantitative
genetics dates back to the 1920s, it is still yielding
spectacular results; think of the green revolution and
other remarkable achievements obtained in industrial
and horticultural crops. That said, apple breeders, like
many fruit crop breeders, have never seriously ex-
ploited approaches based on quantitative genetics,
using as an excuse that woody species have long gen-
eration times and are mostly cross-pollinated (Figure
2). There is some truth in the fact that species like
apple are not well suited to the creation of inbred
lines. Concepts such as ‘heritability of traits’,
‘combining ability’, ‘progeny test’, ‘gain from selec-
tion” are rarely mentioned in the apple breeding liter-

ature.

One of the few exceptions is the 20-years-old apple
breeding program managed by Plant & Food (former
HortResearch) of New Zealand, were a complex and
articulated breeding strategy has been designed

based on recurrent selection for general combining
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ability, that allowed to progeny test some 1,000 par-
ents (Noiton and Shelbourne, 1992; Kumar et al.,,

2010). But this is a rare exception.

Recently, marker-assisted selection (MAS) has gained
popularity as a powerful tool to efficiently breed
plants. This approach is being used for the early selec-
tion of Mendelian traits under monogenic control,
such as color, disease resistance and a few other
characters. Breeders were able for the first time ever
to base their selection on molecular markers rather
than characters. These molecular markers are detect-
able at any stage of the plant’s life and can thus be
very useful in hastening the breeding process. This is
particularly valuable in apple breeding as traits relat-
ed to production become visible only after the plant
has overcome the juvenility, which can last for as long
as three to five years, according to the strategy

adopted in growing the cross progeny.

An interesting case in which trait-associated markers
can help the selection is when the breeder wishes to
combine together two or more genes that show the
same phenotype as it is often the case of different
genes of resistance to the same disease. In such a
case only the use of markers can guarantee the selec-
tion of progeny carrying both or all resistance genes

of the parents (Figure 3).
5. The characters focused by breeders

Most if not all current apple breeding program in-
clude the resistance to diseases. Seventeen different
genes of resistance to scab (Venturia inaequalis) are
known and mapped (Bus et al., 2011) (Figure 4). Many
of them have already been introgressed into elite
cultivars, and in some cases parental genotypes with
combined different resistance genes are available for
breeders. Scab is not the only disease for which re-
sistance genes have been found in apple. Powdery
mildew (Podosphaera leucotricha), fire blight (Erwinia
amylovora) are other examples of genes mapped.
Most resistance genes have also tightly associated
markers suitable for marker-based selection (Bus et
al., 2011; Chagné et al., 2012; Jansch et al., 2015).

Common goals of many modern apple breeding pro-

jects deal with the fruit quality. Crispness, firmness,
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juiciness, equilibrate sugar/acid balance are all traits
that are observed in the progeny and for which selec-
tion is commonly done. See for instance Kumar et al.
2013 for a list of traits of interest related to fruit qual-

ity.

Finally long storage and long shelf life are further

attributes of apple fruit that are sought by breeders.
6. The breeding of the future

Markers for selection for quantitative traits are not so
easy to manage. One can imagine that breeders could
readily use a toolbox of dozens of markers, designed
to select plants for improved sugar content, acidity,
fruit size and other quality traits. Yet, venturing in this

direction may not be the best way to improve fruit

LG1 LG2 LG3 LG4 LG6
P cHozgrza [ N —- -
_l-Rvi1s . —— CHo4e02
= Giozeoza CHo3e03 s
Rwi4 —
— HBog
I CH1dozy CHoado7
— Rvi10 1 — CHo3go7
Aco-t % —— CHosdoz
Rvig
o CH-V1 —— Hioados —— CHo3d12
Rvi17
Rwi11 L puis
CHo5e03 v
= CHosgos 1/.. Rvio g —— Hinsens
Rviz CHO202b
— Rvi16
T g{osm; —— AU223657 '=— CHoaco1
J
= CHo3g12y

cess. But what exactly is GWEBV?

Molecular techniques have made spectacular strides
over the last few years and breeders can now obtain
large arrays of molecular markers at a very low cost.
Currently, SNPs are the markers of choice as they
allow the whole genome of a species to be precisely
analyzed. One must however make an intelligent use

of the newly obtained information.

A genome-wide dense SNP array allows the simulta-
neous mapping of genes and QTLs controlling all traits
targeted by a breeder (Goddard and Hayes, 2007;
Heffner et al., 2009). Using this technique, the effect
of SNPs on linkage disequilibrium, with all functional
variants affecting the trait, can simultaneously be
estimated making the approach suitable for quantita-

LGa LG1o LG12 LG17
=— Rvi7 Qo
CHosh12 chosios s 06
—— CHozbo7
— Rvi13
— (HoTel2 . (Hodfo3 — CHO2go4
CHoig12
—— CHOTco6
—— CHo3d11 CHorfo2
—— CHosaozy — Rvi12 —— CHo4fos
— CHoth1o I - Hiozo1
CHo1do3 NZ17e06
—— Hirsht1 = z
: = avir
Rvis
o ~< Hiorhoz

Figure 4. The genetic map of apple scab resistance genes (in bold) and the associated markers (after Bus et al,,

2011)

trees: indeed this approach may be entirely inappro-
priate and could lead to inconsistent results. Since
selectable markers are surrounded by many other
interacting genes, which are often not considered, it
might be naive, in spite of the apparent robustness of
the technique, to blindly follow this route. One should
candidly and in a forthright manner look at other
solutions to efficiently breed fruits. Such a solution
has already been explored by our colleagues in animal
genetics. Indeed, GENOME-WIDE ESTIMATE OF
BREEDING VALUE (GWEBV) of individuals could be a

promising approach to ameliorate the breeding pro-

tive traits under polygenic control. What is amazing in
this approach is that no knowledge of the association

between markers, traits or genes is required!

Actually GWEBV may be a revolutionary concept in
breeding. In fact, it might replace the need for the
mapping of the genetic determinants of traits, and
their associated markers, by the study of a so-called
‘training population’, a reduced set of individuals
from the population within which the selection will be
carried out. The idea is to obtain a signature of the
best marker profile associated to the searched pheno-

type that is an ideal archetypal individual that pos-
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sesses the traits of interest. Once this signature is
obtained, the breeder can genotype any individual
related to the original population, including the off-
spring generations. In short, one can analyze the
marker profile of an individual and derive its breeding

value for the characters at stake (Figure 5).

This new breeding process therefore involves two
phases. The first is the elaboration of a predictive
model whereby individuals belonging to the training
population are both genotyped using many molecular
markers and phenotyped in replicated plots. The ge-
nome scan of marker effect is then carried out using
statistical approaches such as least-squares, BLUP
(best linear unbiased prediction) or by Bayesian analy-
sis. The basic mathematics behind all this are complex
and belong to the realm of bioinformatics, but the
concepts are now-a-days well mastered and software
packages are available to perform the analysis. Even if
a breeder does not understand completely the algo-
rithms on which the process relies, he can be assisted
by a bioinformatician to understand and use this ra-

ther obscure ‘black box’.

The final output of the analysis provides a model (a
signature) that can be applied to the population to be
bred, for which only a set molecular data needs to be
collected. For people who wish to learn more about
this approach, | would suggest consulting the seminal
paper of Meuwissen et al. (2001). Until now only a
few papers have been published on this concept, but
many breeders working with husbandry animals like
cows, chickens or pigs are quickly adopting such an
approach for the evaluation of the breeding value of
individuals, whether they are parental lines or off-
spring. A few fruit breeding programs are now explor-
ing this new breeding approach (Varshney et al.,
2005). For instance, scientists from New Zealand and
The Netherlands (Kumar et al., 2012a; b) are adopting

this new strategy in their apple breeding programs.

Breeders of horticultural plants have lost their edge
over time and for many reasons are lagging behind
agronomic crops and animals breeders in the adop-
tion of the recent molecular genetic tools. We are
now in a position to make a giant leap-forward and to

make a historical jump in this field. These new breed-
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ing strategies can enable the horticultural breeders to
move once again at the cutting edge of molecular

genetics. Let’s follow them.
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Ozet

Bu arastirmada olgunlasma ile alig meyvesinin toplam fenolik icerigi, antioksidan aktivitesi ve
fenolik bilesenlerinde meydana gelen degisimin belirlenmesi amaclanmistir.  Konya, Beyse-
hir'de dogal olarak yetisen meyveler olgunlasmamis (yesil), yari olgun (sari) ve olgun (turuncu-
sari renkli) asamalarda toplanmistir. Meyvelerin metanol ekstraktinda toplam fenolik icerigi ve
antioksidan aktivitesi Folin-ciocalteu ve DPPH antiokisdan aktivite metotlarina gore belirlen-
mistir. Meyvelerin fenolik profili HPLC ile tespit edilmistir. Olgunlasmamus, yari olgun ve olgun
aliclarin toplam fenolik icerigi sirasiyla 818.3, 974.2 ve 1957.4 mg GAE 100 g™ kuru agirlik
olarak belirlenmistir. Olgunlagmanin ilerlemesiyle toplam fenolik madde miktarinin ve antioksi-
dan aktivitenin arttigi tespit edilmistir. Prosiyanidin B1 ve B2, (-)-epikatesin, klorojenik asit,
epigallokatesin gallat, rutin ve kamferol-3-O glukozit miktarlarinin da olgunlasma sirasinda
artis gortlmustur. Farkli olgunluktaki meyvelerin katesin miktarinda énemli bir degisiklik elde

edilmemistir.

Anahtar kelimeler: Crataegus orientalis, alig, olgunlasma, fenolik profil, antioksidan aktivite

The Change in Antioxidant Activity, Total Phenolic Content and Phenolic
Profile of Hawthorn (Crataegus orientalis) Fruit with Maturity

Abstract

The aim of this study was to investigate the changes of total phenolic content, antioxidant
activity and individual phenolic compounds of hawthorn fruit as ripening progresses. Naturally
grown fruits were collected at the stages of immature (green), semi mature (yellow) and ma-
ture (orange) ripeness in Beysehir, Konya. Total phenolic contents and antioxidant activities of
methanolic extracts of fruit were determined according to the Folin-ciocalteu and DPPH anti-
oxidant activity methods. Phenolic profile of the fruits were dedected by HPLC. Total phenolic
contents were determined as 818.3, 974.2 and 1957.4 mg GAE 100 g'1 DW for immature, semi
mature and mature fruits, respectively. As ripeness increased, total phenolic content and anti-
oxidant activity of fruits increased. Procyanidin B1 and B2, (-)-epicatechin, chlorogenic acid,
epigallocatechin gallate, rutin and kaempferol-3-O-glucoside contents also increased during
ripening. No significant differences were observed for catechin content of fruits at different

stages of maturity.

Keywords: Crataegus orientalis, hawthorn, maturity, phenolic profile, antioxidant activity

1. Giris

Son yillarda yapilan arastirmalar diizenli meyve ve
sebze tuketiminin kanser, kardiovaskiler rahatsizlik-
lar, alzheimer, katarakt ve felg riskini azalttigi, yaslan-
may! geciktirdigi kaydedilmistir (Liu, 2003; Yahia,
2010). Gunlmuzde kronik rahatsizliklarin tedavi edil-
mesinden ¢ok onlenmesinin 6n plana g¢ikmasi nede-

niyle meyve- sebze tilketimine ve meyve-sebzelerin
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saglik Gzerindeki etkilerinin arastiriimasina olan ilginin
arttigl gorilmektedir. Meyve ve sebzelerin saglik tze-
rindeki olasi olumlu etkileri ise icerdigi fitokimyasalla-
ra dayandiriimaktadir. Meyve ve sebzelerde askorbik
asit, fenolik bilesikler, karotenoidler ve betalainler gibi
¢ok cesitli fitokimyasallar bulunmaktadir. Fenolik bile-
sikler aromatik halkasinda bir ya da daha fazla hidrok-
sil grubu iceren sekonder bitki metabolitleri olarak

tanimlanmakta, fenol halkasi sayisi ve bu halkaya
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baglanan bilesik tlriine gore ise ¢ok sayida fenolik
bilesik olusmaktadir. Genel olarak fenolik bilesikler
fenolik asitler (Hidroksisinamik asitler ve hidroksiben-
zoik asitler) ve flavonoidler (flavanonlar, flavonlar,
dihidroflavonoller, flavonoller, flavan-3-oller, antosi-
yanidinler, isoflavonlar, proantosiyanidinler) olarak
ikiye ayrilmaktadir. Fenolikler, antioksidan aktiviteye
sahip bilesiklerdir (Rice-Evans vd., 1996) ve kronik
rahatsizliklari 6nlenmesinde sergiledigi antioksidan
aktivitenin onemli oldugu kaydedilmektedir. Meyve
ve sebzelerin antioksidan aktivitesinde toplam fenolik

iceriginin yani sira igerdigi fenolik bilesiklerin profili de

Cizelge 1. Ali¢ meyvelerinin reflektans renk degerleri
Table 1. Reflectance color values of hawthorn fruits

Bu arastirmada Konya’nin Beysehir ilgesinde dogal
olarak yetisen aliglarin 3 farkh olgunlasma asamasin-
daki toplam fenolik madde, antioksidan aktivite de-
gerleri ve fenolik bilesenlerinin miktarlarinda meyda-

na gelen degisimin tespit edilmesi amaglanmistir.
2. Materyal ve Yontem
2.1. Materyal

Bu arastirmada Konya’nin Beysehir ilgesinde dogal
olarak yetisen ali¢ (Crataegus orientalis) agacglarindan

2015 yilinda eylil ayinin birinci, ikinci ve tGglinci hafta-

Olgunluk Dénemi L* a* b* c* h

1.olgunluk 58.87+2.21a 4.05+0.14b 42.36+1.48b 42.41+1.27a 84.78+0.71a
2.olgunluk 53.98+0.42ab 11.26%1.44ab 44.67+1.08b 46.08%1.39ab 74.94+0.08b
3.olgunluk 50.72+0.86b 21.17+1.22b 55.71+2.77a 52.85+1.98a 63.68+1.30c

*Ayni stitunda ayni harfle gosterilen ortalamalar arasinda istatistiksel olarak fark yoktur (p> 0.05)

dnemlidir. Ornegin fenolik bilesiklerden epigallokate-
sin gallat, rutinden yaklasik olarak 2.5 kat daha fazla
antioksidan aktivite sergilemektedir (Rice-Evans vd.,
1997). Bu nedenle diyette farkli meyve ve sebzelere

yer verilmesi 6nerilmektedir (Yahia, 2010).

Crataegus orientalis Akdeniz Havzasi ve iran’da yeti-
sen koyu sari-turuncu renkli meyveleri olan bir alig
tlrudir. Crataegus turiine ait ¢alilarin meyveleri, ci-
cekleri ve vyapraklar kardiovaskuler rahatsizliklar,
hipertansiyon ve arteosklerosis hastaliklarinin tedavi-
sinde kullaniimaktadir (Nabavi vd., 2015). Ali¢ meyve-
sinde tespit edilen fenolik bilesikler (+) katesin ve (-)-
epikatesin, prosiyanidin B2, prosiyanisin B5, prosiyani-
din C1 ve prosiyanidin D1, hiperosid, apigenin, kerse-
tin, klorojenik asit, gallik asit, viteksin, hesperetin,
kumarik asit, kafeik asit, naringenin, cratenacindir
(Nabavi vd., 2015).

taegus sinaica gibi kirmizi renkli meyveleri olan Cra-

Crataegus monogyna ve Cra-

taegus tirlerinde antosiyaninlerin de bulundugu tes-
pit edilmistir (Froehlicher vd., 2009; Kumar vd., 2012).
Meyve ve sebzelerin icerdigi fenolik bilesik miktari
cesit, iklim kosullari, gevresel faktorler ve olgunlasma
diizeyi gibi birgok faktore bagh olarak 6nemli diizeyde

farkhhk gostermektedir.

st olmak Gzere 3 farkli olgunluk déneminde toplanan
alic meyveleri kullanilmistir. Her bir toplama dénemi,
1.olgunluk, 2. olgunluk ve 3.olgunluk dénemi olarak
kategorize edilmistir. Eylil ayinin ilk haftasinda topla-
nan olgunlasmamis olarak tanimlanan (1.olgunluk
dénemi) meyveler yesilimsi-sari kabuk renginde, Eyll
ayinin ikinci haftasinda toplanan yari olgun olarak
tanimlanan (2.olgunluk dénemi) meyveler agik sari
kabuk renginde ve Eylul ayinin lglncli haftasinda
toplanan olgun olarak tanimlanan (3.olgunluk done-
mi) meyveler ise koyu sari-turuncu kabuk rengine
sahiptir. Cizelge 1’de olgunluk duzeyinin farlilikgini
daha belirgin bir sekilde ifade edebilmek amaciyla
orneklerde yapilan reflektans renk analizi sonuglari
yer almaktadir. Reflektans renk degerlerinden L* de-
geri parlakhgi, a* degeri kirmiziligi, b* degeri sarihgi,
C* degeri renk doygunlugunu, h degeri ise hunter renk
skalasindaki agi degerini (ana renk) gostermektedir.
Toplanan meyveler hizlica Selcuk Universitesi Ziraat
Fakltesi Gida Mihendisligi Bolimi Meyve ve Sebze
isleme Teknolojisi Laboratuvarina getirilmistir. Orta-
dan ikiye boliinerek gekirdekleri ¢ikarilan meyveler

dondurarak kurutma sisteminde kurutulmustur.
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2.2. Yontem
2.2.1. Ekstraksiyon yontemi

Farkh olgunluk asamasinda toplanan ve dondurularak
kurutulan aliglar o6gitllerek un haline getirilmistir.
Ogitilmis aliglardan 0.5 g tartilarak 50 ml meta-
nol:su (4:1) karisimi ile homojenizator yardimiyla ekst-
rakte edilmistir. Ekstrakte edilen ornekler santrifiijden
gecirilerek supernatant kismi alinmis ve tortu tekrar
ekstrakte edilmistir. Ekstraksiyon sonunda sliperna-
tantlar birlestirilerek -18 °C’de analizlere kadar muha-

faza edilmistir.
2.2.2. Reflektans renk analizi

Meyvelerin rengindeki farkliligi ortaya koymak ama-
ciyla meyvenin dis ylzeyinde L*, a*, b*, C* ve h renk
degerleri Konica Minolta CM-5 model spektrofoto-
metre ile 3 mm delik ¢apina sahip 6lglim bashg kulla-

nilarak belirlenmistir.
2.2.3. Toplam fenolik madde analizi

Orneklerdeki toplam fenolik madde miktari Folin-
Ciocalteu metoduna goére belirlenmistir. Uygun oran-
da seyreltilen 0.5 ml estrakt Gzerine 2.5 ml Folin-
Ciocalteu ¢ozeltisi (0.2 N) ve 2 ml sodyum karbonat
¢ozeltisi (75 g/L) ilave edilmis, karanlk bir ortamda iki
saat bekletme sonrasinda 765 nm dalga boyunda
absorban degerleri okunmustur. Gallik asit standardi
ile hazirlanan kalibrasyon kurvesinden yararlanilarak
orneklerde bulunan toplam fenolik madde miktari
hesaplanmis ve mg Gallik Asit Esdegeri (GAE) 100 g™
Kuru Agirhk cinsinden verilmistir (Singleton ve Rossi,
1965).

2.2.4. Antioksidan aktivite analizi

2,2-Diphenyl-1-
picrylhydrazyl (DPPH) antioksidan aktivite yontemine

Aliglarin  antioksidan  aktivitesi

gore belirlenmistir. 0.1 ml ekstrakt alinarak 3.9 ml
DPPH cozeltisi (6x10° M) ilave edilmistir. Orneklerin
30 dakika sonra 515 nm dalga boyundaki absorbans
degerleri okunmus ve troloks ile gizilen kalibrasyon
grafigine gore drneklerdeki antioksidan aktivite degeri
hesaplanmistir. Sonuglar mmol troloks esdegeri kg™
kuru agirhk olarak verilmistir (Sdnchez -Moreno vd.,
1998; Akbulut ve Coklar, 2015).

2.2.5. Fenolik profili analizi

C18 Sep-Pak kartus kullanilarak saflastirilmis ekstrakt-
larin HPLC ile fenolik bilesenlari tespit edilmistir.
Saflastirma isleminde saf su ve metanolle sartlandiri-
lan kartuga 5 ml 6rnek yiiklenmis ve seker ve organik
asitler kartustan gegirilen 2 ml saf su ile uzaklastiril-
mistir. Kartusa 5 ml metanol yiiklenerek fenolik bile-
siklerin elGsyonu saglanmistir. Evapore edilen meta-
nol fazi 1 ml metanolde yeniden ¢oziindurilmis ve
0.45 um’lik siringa filtrelerden gegirilerek viallere
aktanlmistir. Fenolik bilesiklerin tespiti Agilent marka
HPLC ile gergeklestirilmistir. Fenolik bilesiklerin sepe-
rasyonu ters fazli C18 kolonda (5 um, 250x4.6 mm
i.d) saglanmistir. Mobil faz olarak asetik asit:su (98:2)
ve su:asetonitril:asetik asit (78:20:2) kullaniimig olup
mobil fazin akis hizi 0.75 ml dak™ olarak ayarlanmistir.
Dedektdrde tespit 280, 320 ve 360 nm dalga boylarin-
da gergeklestirilmistir (Demir vd., 2014).

2.2.6. istatistiksel analiz

Sonuglar ortalamazStandart Sapma olarak verilmis ve
% 95 guven araliginda tek yonli varyans analizine
(One way ANOVA) tabi tutulmustur. Olgunlagmanin
onemli bulundugu varyantlarda Duncan ¢oklu karsilas-
tirma testi gergeklestirilmistir. Tek yonli varyans ana-
lizi MINITAB (Released 14, Minitab Inc. USA), Duncan
¢oklu karsilastirma testi ise MSTAT-C ((MSTAT-C 1988)

paket programlarinda yapilmistir.

Cizelge 2. Ali¢ meyvelerinin toplam fenolik madde miktarlari ve antioksidan aktivite degerleri
Table 2. Total phenolic and antioxidant activity of hawthorn fruits

Olgunluk Donemi

Toplam Fenolik Madde
(mg/100 g kuru agirlik)

DPPH antioksidan aktivite
(mmol troloks esdegeri/kg kuru agirlik)

1. olgunluk 818.30£58.63b
2. olgunluk 974.20+6.02b
3. olgunluk 1957.40+2.82a

22.75%2.26b
31.74+1.09b
52.85+1.81a

*Ayni stitunda ayni harfle gosterilen ortalamalar arasinda istatistiksel olarak fark yoktur (p> 0.05)
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3. Bulgular ve Tartisma
3.1. Toplam fenolik madde ve antioksidan aktivite

Cizelge 2’'de alig meyvelerinin toplam fenolik bilesen
miktarlari yer almaktadir. Olgunlasmis alicin toplam
fenolik icerigi 1957.40 mg 100g™ kuru agirlik olarak
belirlenmistir. 18 farkh ali¢ gesidinin toplam fenolik
iceriginin incelendigi bir arastirmada toplam fenolik
iceriginin 660-3460 mg GAE 100 g™ taze agirlik arali-
ginda degisim gosterdigi (Ercisli vd., 2015), 15 farkl
ali¢ gesidinin fenolik madde igeriginin bir baska galis-
mada ise bu degerin 26.6-57.1 mg GAE g™ kuru agirlk
araliginda oldugu kaydedilmistir (Caliskan vd., 2012).
Crataegus orientalis alicinin toplam fenolik madde
miktarinin diger aliglarda elde dilen degerlere yakin

oldugu goérilmektedir.

Yari olgun alicin toplam fenolik miktari 974.20 mg
100g, olgunlasmamis alicin ise 818.30 mg 100g-1
kuru agirlik olarak tespit edilmistir. Olgunlagma ilerle-
dikgce alicin toplam fenolik igeriginin arthgr gorilmis
olup bu artis istatistiksel olarak 6nemli bulunmustur
(p<0.01).

Meyvelerin olgunlagsma sireglerinde toplam fenolik
madde miktarlari, fenolik bilesenleri ve antioksidan
aktiviteleri Gzerinde meydana gelen degisimi ele alan
¢ok sayida galisma mevcuttur. Arastirmalar incelendi-
ginde meyve cesidi, meyvenin hasat edildigi mevsim,

meyvenin fraksiyonu, yetistirildigi iklim kosullari gibi

¢ok sayida faktore bagh olarak farkh sonuglarin kayde-
dildigi
madde miktarinin azaldig (Pefa-Neira vd., 2004; Rop,
vd., 2010; Butkhup ve Samappito, 2011; Haider vd.,
2013;) bazilarinda ise arttigi (Josiane vd., 2013; Lewis
vd., 2014) kaydedilmistir.

sebzelerin toplam fenolik igeriginde 6nemli bir degisi-

gorilmektedir. Bazi arastirmalarda fenolik

Olgunlasma ile meyve-

min olmadigini rapor eden galismalar da mevcuttur.
Ornegin Topalovic ve Mikulic-Petkovsek (2010) Gizim
kabugunun toplam fenolik igeriginin olgunlagsmanin ilk
asamasinda 1559.88 mg kg™ taze agirlik, tam olgun
asamada ise 3272.63 mg kg-1 taze agirhk oldugunu,
meyve pulpunda ise olgunlasma ile toplam fenolik
miktarinda onemli bir degisimin olmadigini kaydet-

mislerdir.

Farkh olgunlasma periyotlarinda gilek ve dut meyvele-
rinin toplam fenolik igeriginin incelendigi bir arastir-
mada olgunlagsmanin ilerlemesiyle toplam fenolik
iceriginin arttigl kaydedilmistir (Mahmood vd., 2012).
Benzer sekilde Lewis vd., (2014) sonbahar déneminde
4 farkh olgunlasma asamasinda inceledikleri noni
meyvesinin fenolik bilesen miktarinin 1426.5 ug/g
taze agirliktan 3053.2 ug/g taze agirhga yukseltigini

belirlemiglerdir.

Olgunlagmamis alicin antioksidan aktivitesi 22.75
mmol troloks esdegeri kg™ kuru agirlik tam olgunlas-
mis alicin ise 52.85 mmol troloks esdegeri kg™ olarak
belirlenmistir. Toplam fenolik bilesen iceriginde oldu-

Cizelge 3. Olgunlagmamis, yar1 olgun ve olgun alig meyvelerinin fenolik bilesikleri (mg kg™ Kuru Agirlik)
Table 3. Phenolic compounds of immature, semi-mature and mature hawtorn fruits (mg kg' Dry Weight)

Olgunluk Donemi**

Fenolik Maddeler

1. olgunluk 2. olgunluk 3. olgunluk
Gallik asit 24.23+0.21° 20.94+0.19° 22.030.27°
Protokatesuik asit 26.74+0.03° 47.5145.70° 41.60+3.947
Prosiyanidin B1 133.0+0.30° 117.3+3.87° 388.9468.64°
Katesin 204.9+11.90 257.1497.50 488.91+82.88
Prosiyanidin B2 381.9+2.75° 725.7429.20° 2049.3+124.99°
Epikatesin 547.1+2.69° 989.5+40.04" 1898.4+20.68°
Klorojenik asit 89.940.71° 290.4+2.08° 289.5+1.70°
Kafeik asit 11.73#0.08" 31.47+0.44° 15.06+3.11%°
Epigallokatesin gallat 228.0+14.36" 395.5+3.74%" 751.3+146.72°
Rutin 600.1+1.61° 467.5+25.08" 1228.3+28.72°
Kamferol-3-glukozit 198.7+0.01° 208.0+2.14° 457.2+34.57°

*Ayni siitunda ayni harfle gosterilen ortalamalar arasinda istatistiksel olarak fark yoktur (p> 0.05)

**Tiim olgunluk dénemleri arasinda 1’er hafta ara bulunmaktadir.
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Sekil 1. Olgunlagsmamis (A), yari olgun (B) ve olgun
(C) al¢larin fenolik bilesiklerine ait 280 nm dalga boyun-
daki kromatogramlari-1) Gallik asit, 2) Protokatesuik asit,
3) Prosiyanidin B1, 4) Katesin, 5) Klorojenik asit, 6) Ka-
feik asit 7: Prosiyanidin B2, 8) Epikatesin, 9) Epikatesin
Gallat, 10) Rutin, 11) Kamferol-3-0-glukozit

Figure 1. Chromatogram of phenolic compounds in
immature (A), semi-mature (B) and mature (C) hawtorn
fruits at 280 nm - 1) Gallic acid, 2) Protocatechuic acid, 3)
Procyanidin B1, 4) Catechin, 5) Chlorogenic acid, 6) Caf-
feic acid, 7) Procyanidin B2, 8) Epicatechin, 9) Epicatec-
hin gallate, 10) Rutin, 11) Kaempferol-3-0-glucoside

gu gibi antioksidan aktivete de olgunlasma ile degis-
mistir ve bu degisim p<0.01 diizeyinde énemli bulun-

mustur.
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Yapilan bir aragstirmada Crataegus monogyna tiri
alicin antioksidan aktivitesinin 0.76-2.03 mmol troloks
esdegeri 1007 kuru agirlik araliginda (Ruiz-Rodriguez
vd., 2014) Tirkiye’de yetisen 18 alig tUriinin antioksi-
dan aktivitesinin incelendigi bir diger arastirmada ise
2.91-57.61 pmol troloks esdegeri g™ taze agirlik arali-
ginda degistigi kaydedilmistir (Ercisli vd., 2015). Cra-
taegus orientalis turinin diger alig tlrlerine yakin
antioksidan aktivite degerine sahip oldugu goériilmek-
tedir.

Bu arastirmada elde edilen sonuglara benzer sekilde
Hegedis vd., (2011) olgunlasmamis, yari olgunlagmis
ve tamamen olgunlasmis asamalarda hasat edilen
Gonci ve Preventa kayisi kiltivarlarinin toplam fenolik
iceriginin ve antioksidan aktivitesinin olgunlasma

suresinde artis gosterdigini rapor etmislerdir.
3.2. Fenolik profili

Alig¢ meyvesinde tespit edilen fenolik bilesikler Cizelge
3’de, fenolik bilesiklerin tespitine ait 280 nm dalga
boyundaki HPLC kromatogramlari ise Sekil 1'de yer
almaktadir. Meyvede tespit edilen hidroksibenzoik
asitler gallik asit ve protokatesuik asittir. Olgunlagsma
asamasinin alicin gallik asit (p<0.01) ve protokatesuik
asit (p<0.05) igerigi Uzerinde 6nemli etkisinin oldugu
tespit edilmistir. Olgunlasmamis alicin gallik asit igeri-
ginin yari olgun ve olgun aliglardan daha fazla oldugu
gbrilmis ve en dusik deger 20.94 mg kg™ ile yari
olgun aligta elde edilmistir. Gallik asidin aksine en
yiiksek protokatesuik asit miktari 47.5120.94 mg kg™
ile yari olgun aligta en dusiik deger ise 26.74 mg kg™

ile olgunlasmamis aligta belirlenmistir.

Genellikle olgunlagma ile meyvelerin fenolik asitlerin-
de azalma oldugu bilinmektedir (Manach vd., 2004).
Topalovic ve Mikulic-Petkovsek (2010) Temmuz ayin-
da 4 farkl olgunlagsma asamasinda hasat ettikleri tizi-
min pulpunda gallik asit miktarinin olgunlagmanin
sonuna dogru azaldigini 0.17 mg/kg taze agirliktan
0.08 mg/kg taze agirliga dustigini belirlemislerdir.
Gallik miktarindaki degisimin aksine olgunlasma ile
meyve pulpunda epikatesin meyve kabugunda ise
katesin miktarlarinda 6nemli artis oldugunu kaydet-

mislerdir.
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Olgunlasma ile alicin klorojenik asit (p<0.01) ve kafeik
asit (p<0.01) igeriginde artis tespit edilmistir. Yari
olgun aligta kafeik asit igerigi en yiiksek dizeyde tes-
pit edilirken bu agsamadan sonra kafeik asit iceriginde

azalma oldugu gorilmektedir.

Cardinal Uzum varyetesinde olgunlasma siiresinde
meyve pulpunda klorojenik asit ve siringik asit miktar-
larinin azaldigi ve tam olgunlasma dénemine dogru
tekrar arthg kaydedilmistir (Topalovic ve Mikulic-
Petkovsek, 2010). Alicin hakim fenolik bilesikleri fla-
van-3-oller ve bunlarin dimerleridir. Epikatesin ve
katesinin dimeri olan prosiyanidin B2’nin alicin en

onemli fenolik bilesigi oldugu belirlenmistir.

Olgunlagma ile prosiyanidin B2 miktarinin 6nemli
Olgude arttigl (p<0.01) gorilmektedir. Olgunlasmamis
aligta prosiyanidin B2 miktar 381.90 mg kg™ vari ol-
gun ve olgun alicta ise sirasiyla 725.70 mg kg* ve
2049.30 mg kg™ olarak tespit edilmistir. Prosiyanidin
B2’de oldugu gibi prosiyanidin B1 miktari da olgunlas-
ma ile 6nemli (p<0.01) oOlclide degismis ve en yikse
deger 388.9 mg kg™ kuru agirlik ile olgun alicta tespit
edilmistir.

Katesin miktarinda olgunlasma ile dnemli bir degisim
tespit edilmezken epikatesin miktarinin 547.10 mg kg
Ydan 1898.40 mg kg e ciktigi, bu artisin p<0.01 diize-
yinde 6nemli oldugu belirlenmistir. Alicin rutin ve
kamferol-3-glukozit miktarlarinin olgunlasma ile degi-
sim gosterdigi, bu degisimin 6nemli oldugu (p<0.01),
en ylksek degerlerin olgunlasmis aligta oldugu goril-
mustlr. Crataegus oxyacantha  turi algta (-)-
epikatesin, prosiyanidin B2, B4, B5 ve C1 tespit edildi-
gi en ylksek orani prosiyanidin B2’nin olusturdugu
(Sokot-tetowska vd., 2007), Crataegus azarolus var.
aronia’da 653.48 mg 100 g ile epikatesinin en yiiksek
konsantrasyonundaki fenolik bilesen oldugu bunu
klorojenik asit, prosiyanidin B2, hiperozit ve rutinin
takip ettigi kaydedilmistir (Bahri-Saloul vd., 2014).

Lewis vd. Subat-Mart, Mayis-Haziran ve Kasim do-
nemlerinin 4 farkli periyotlarinda hasat ettikleri noni
meyvesinin fenolik profile profilini incelemisler ve
olgunlasmaya asamasi ile hasat mevsiminin fenolik
profile lzerine etkisini tespit etmeye calismislardir.

Elde ettikleri sonuglara gore noni meyvesinde olgun-

lagsma ilerledikge katesin miktarinin artbigini en yiksek
katesin miktarinin ise kasim ayinda elde edildigini
kaydetmislerdir. Rutin miktarinin Mayis-Haziran doéne-
minde olgunlasmanin ilk asamasinda en yiiksek deier-
de oldugu ve olgunlasma ilerledikge azaldigini Subat-
Mart ve Kasim donemlerinde ise bu durumun aksine
rutin miktarinin olgunlasma ile sirekli arttig tam ol-
gun asamada en ylksek dereceye ulastigini kaydetmis-
lerdir. Mulberry laevigata ve Mulberry macroura dut-
larinin olgunlasmasiyla mirisetin, kersetin kumarik,
hidroksibenzoik ve klorojenik asit miktarinin arttig
kaydedilmistir (Mahmood vd., 2012).

Olgunlagmamis, yari olgun ve tamamen olgunlasmis
cileklerde kamferol miktari 23.2, 31.2 ve 78.6 mg
100g™ kuru agirlik olarak tespit edilmis olgunlasma ile
kamferol miktarinin arttigi tespit edilmistir (Mahmood
vd., 2012).

Butkhup ve Samappito (2011), Antidesma bunius L.
spreng meyvesini Haziran ayindan Ekim ayina kadar 5
farkl periyotta fenolik profilinde meydana gelen degi-
simi incelemiglerdir. Olgunlagsma ile katesin miktarinin
8.23 mg 100 g’den 175.40 mg 100 g™a, epikatesin
miktarinin 1.31 mg 100 g™dan 6.35 mg 100 g-1'a,
prosiyanidin B1 miktarinin 4.80 mg 100 g-1'dan
1332.91 a arttigini tespit etmislerdir. Olgunlasmanin
ilk asamalarinda meyvede luteolin, kersetin ve kamfe-
rol tespit edilmezken olgun meyvede her Ug fenoligin
de bulundugunu kaydetmislerdir. Flavanoidlerin aksi-
ne meyvede olgunlagsma ile gallik asit, elagik asit ve

kafeik asit miktarlarinin azaldigini belirlemiglerdir.
4. Sonug

Meyve ve sebzelerin fenolik madde igeriginde tir,
cesit, iklim kosullari, hasat donemi, depolama ve isle-
me gibi birgok faktor etkilidir. Bazi su kithigi, glines
1sigina ve ozellikle UV 1s18ina maruz kalma gibi gevresel
faktorler fenolik madde sentezini ve dolayisiyla fenolik
madde akiimiilasyonunu artirmaktadir. Bazi meyveler-
de olgunlagmanin ilerlemesiyle fenolik bilesen miktar-
larinda azalma tespit edilirken bazilarinda artis tespit
edildigi gorilmektedir. Aliglarda olgunlagsma ile gerek
toplam fenolik madde igeriginde ve gerekse antioksi-

dan aktivite de 6nemli artiglar tespit edilmistir. Bunun
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yani sira olgunlasma ile prosiyanidin B1 ve B2, epika-
tesin, klorojenik asit, rutin, kamferol-3-O-glukozit

miktarlarinda da artiglar gérilmdastar.
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Makale Hazirlama ilkeleri

Meyve Bilimi/Fruit Science Dergisi hakemli bir dergi olup, yilda 2 kez basilir. Dergi Tiirkce veya Ingiliz-
ce olarak meyve ve bag alanlarindaki orijinal arastirma makaleleri ve derleme tlirii makaleleri kabul
eder. Makalelerin daha 6nce herhangi bir yerde yayinlanmamis olmasi ve yayin haklarinin verilmemis
olmasi gerekir. Yayinlanmak tizere génderilen eser yayin ilkeleri dogrultusunda Editér kurulu tarafindan
yayina uygun olma sartlari aranir. Editor kurulu eseri dergide yayinlanabilecek nitelikte bulmadigi maka-
leleri hakemlere gdndermeden iade karari verme hakkina sahiptir. Calismalarin bilimsel etik acisindan

her tiirli sorumlulugu yazarlarina aittir.

Makaleler, A4 boyutundaki kagida 12 punto Times New Roman yazi karakteri ile cift satir aralikli, her
yonden 3 cm bosluk birakacak sekilde yazilmalidir.

Makalenin sayfalar ve her sayfada satirlar numaralandiriimalidir.
Yazar ad(lar)i acik olarak yazilmali ve unvan belirtiimemelidir.

Dergiye sunulan eser, kapak sayfasi ve makale olmak tzere iki ana bélimden olusmalidir.

1. Kapak Sayfasi: Makalenin Tirkce ve Ingilizce basliklari ile yazar ad ve acik adresleri, makale
tlrl (arastirma veya derleme) ve dergi kapsamindaki hangi alana girdigine iliskin bilgileri icermelidir.

Ayrica sorumlu yazar ve tim iletisim bilgileri kapak sayfasinda verilmelidir

2. Makale: Tiirkce Baslik, ingilizce Baslik, Tirkce “Ozet” ve “Anahtar kelimeler”, ingilizce “Abstract” ve
“Keywords", Giris, Materyal ve Yéntem, Bulgular, Tartisma ve Sonug, Tesekkir (varsa), Kaynaklar, Sekil ve

Cizelge boélimlerinden olusmaldir.

Derleme makalelerinde yazar(lar), Materyal ve Yéntem, Bulgular, Tartisma ve Sonug boélimleri yerine
konuya uygun baslik dizenlemeleri yapabilirler.

Makale, “Kaynaklar” bolimu sekil ve cizelgeler dahil 16 sayfadan uzun olmamalidir.

Makale Bashg:

Kisa ve kapsayici olmali, on bes kelimeyi gegmemeli ve kelimelerin ilk harfi biyik olmak Uzere kiguk
harfle ve koyu yazilmalidir. ingilizce baslik ayni bicimde ve bir satir bosluk birakilarak yaziimalidir.

Ozet ve Anahtar Soézciikler

Tirkge "Ozet” ve Ingilizce “Abstract” 180 kelimeyi gegmemelidir. Ozet, calismanin amacini, yéntemini ve
sonuglarini 6zetlemelidir. Ozetin bir satir altina mimkunse baslkta bulunmayan, calismanin igerigi ile
dogrudan iliskili ve dizinlenmeyi kolaylastiracak en fazla 5 anahtar sozcik yazilmahdir.

Makale Metninde Bashklar

“Kaynaklar ve varsa Tesekkir” boltimleri hari¢ tim ana ve alt bashklar numaralandirilmalidir. Ana bashk-
larda ve 1. derecede alt basliklarda kelimelerin ilk harfleri, diger alt basliklarda ise ilk kelimenin bas harfi
buylk yazilmalidir. Tium basliklar koyu yazilmalidir.

Girig: Bu bélumde; calismanin konusu 6zetlenmeli, konu hakkindaki mevcut bilgi dogrudan iligki-
li 6nceki calismalarla degerlendirilmeli ve bilgi Gretimine ihtiya¢ duyulan hususlar vurgulanip calisma ile

iliskilendirilmelidir. Son olarak ¢alismanin amaci net ve acik bir sekilde ifade edilmelidir.

Materyal ve Yontem: Bu bolimde; calismada kullanilan canli ve cansiz materyaller, uygulanan
yontemler, degerlendirilen Olcutler, uygulanan deneme desenleri veya drnekleme ydntemleri ile istatis-
tiksel analizler ve guiven sinirlari gerektiginde kaynaklarla da desteklenerek acik ve net bicimde anlatil-

malidir. Bu amacla gerektiginde alt baslik kullaniimalidir.
Bulgular: Bu bélimde calismada elde edilen bulgular sekil ve cizelgeler yardimiyla ve istatistiksel
analizlere dayall olarak acik ve net bir bicimde verilmelidir. Sekil ve cizelgelerdeki tim verilerin metin

icinde tekrarindan kacinilmali, vurgulayici noktalar anlatilmalidir. Ayni veriler hem grafik hem de cizelge
ile verilmemeli, konuya en uygun arag segilmeli, anlatimda tekrarlayan ctimle ve ifadelerden kaginiimali-
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dir.

Tartisma ve Sonug: Bu bdlimde elde edilen bulgular, uyum ve zitlik acisindan dnceki ¢alismalarla
karsilastirimali, doldurdugu bilgi agigi vurgulanmali, dnceki bolimlerdeki ifadelerin oldugu gibi tekra-
rindan kaciniimalidir. Son olarak ulasilan nihai sonug ve varsa oneriler verilmelidir. Makale diizeninde
bolimlerin “Bulgular ve Tartisma” ve/veya “Sonug” seklinde diizenlenmesi mimkiin ve yazar(lar)a bag-

hdir.

Tesekkiir: Gerekli ise bu bélimde calismaya veya makaleye katki veren kisiler, destekleyen ku-
rumlar (varsa proje numaralariyla) belirtiimelidir.

Sekiller ve Cizelgeler

Makalelerde fotograf, grafik, sekil, sema ve benzerleri "Sekil", sayisal degerler ise "Cizelge" olarak ad-
landiriimalidir.

Tum sekil ve ¢gizelgeler kendi iclerinde numaralandirilmali ve makalenin sonuna yerlestirilmelidir.

Sekil ve cizelge i¢ yazilarinda 8 puntodan buyik punto kullanilmamalidir. Sekil ve cizelgelerin enleri 8
c¢m veya 17 cm ve zorunlu ise boyutlar en fazla 17x23 cm olmalidir.

Makalelerde fotograflar gri tonlamali, 300 dpi ¢6zinurlikte ve JPG formatinda olmali ve mutlaka so-
nuglarin aciklanmasinda bilgilendirici nitelik tasimalidirlar.
Basim icin kullanilacak fotograflar renkli veya gri tonlamali olabilir.

Yazarlar makalede kullandiklari sekillerin baski kalitelerini kontrol etmeli ve yiksek kalitede basima uy-
gun sekiller kullanmalidirlar.

Cizelgelerde dikey ¢izgi kesinlikle bulunmamaly, istatistiksel dnemliliklerin belirtiimesinde miimkin ol-
dugunca P degerleri verilmeli veya "*" gibi sembollerin aciklamasi mutlaka yapilmalidir. Istatistiksel kar-
silastirmalar icin kiictk harf kullanilmali ve agiklamalarda hangi karsilastirma yonteminin kullanildigi ve
onem duzeyi belirtilmelidir. Cizelge ve sekil basliklar ve aciklamalari kisa, 6z ve tanimlayici olmali ve

Tirkce ve Ingilizce yaziimalidir.
Sekil ve cizelgelerde kisaltma kullanilmis ise hemen altinda kisaltmalar aciklanmalidir.
Parcalardan olusan sekiller gruplandiriimali veya yiiksek kalitede TIF formatina dondstirilmelidirler.

Birimler

Makalelerde SI (Systeme International d'Units) birim sistemi kullaniimalidir. Ondalik ayraci olarak nokta
kullanilmalidir. Birimlerde “/” kullanilmamali ve birimler arasinda bir bosluk birakilmalidir (6rnegin: 7.5

kg/ha degil, 7.5 kg ha™"; 21.5 g/cm? degil, 21.5 g cm->; 2.3 pmol/s/m? degil, 2.3 pmol s m™).
Kisaltmalar ve Semboller

Makale baslgi ve basliklarda kisaltma kullaniimamalidir. Gerekli olan kisaltmalar kavramlarin ilk gectigi
yerde parantez icinde verilmelidir. Kisaltmalarda ve sembollerin kullaniminda ilgili alanin evrensel kural-

larina uyulmasi zorunludur.

Latince Isimler

Latince isim ilk gectigi yerde otor adiyla verilmeli, daha sonra gectigi yerlerde uluslararasi kabul gérmus
kisaltmalar kullanilmalidir. Tim latince isimler italik olarak yazilmali, ancak yazimda ve g&sterimde ilgili

non

alanin evrensel yazim kurallarina uyulmalidir. Ornek: “Malus communis (L.)...dwr.", " M. communis...".

Kimyasallar

Calismalarda kullanilan kimyasallar, calisma konusu gerektirmedikce ve zorunlu olunmadikca ticari ad-
lariyla verilmemelidir.
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Formiiller

Makalelerde formdiller “Esitlik” olarak adlandiriimali, gerektiginde numaralandiriimali, numara formdlin
yaninda saga dayali olarak parantez icinde gosterilmeli ve esitlikler miimkiin oldugunca tek satira (cift
stitunda 8 cm) sigdirilmalidir.

Kaynaklar

Metin iginde verilen her kaynak, kaynaklar béliminde mutlaka yer almalidir. Makaledeki yanhs atif ve
kaynak gosterimlerine ait sorumluluk yazar(lar)a aittir. Bir baska yayindan alinan sekil veya cizelge kulla-
nilacaksa, sekil veya cizelgenin aciklamasinda da mutlaka kaynak gosterilmelidir. Kaynaklar bolimunde,
makalede atifi yapilan tim basilmis veya basima kabul edilmis eserler alfabetik olarak (yazarlarin soyad-

larina gére) ve orijinal dilinde verilmeli ve kaynak isimlerinde kisaltma yapilmamalidir.

Metin icerisindeki tek yazarli yayinlar (Atasay, 2015) seklinde verilmelidir. Iki yazarli yayinlarda yazarlarin
soyadlari arasina "ve" baglaci yazilmalidir. Ikiden fazla yazarli yayinlar kaynak olarak goésterildiginde ilk
yazarin soyadindan sonra ve digerleri anlamina gelen "vd.” kullaniimalidir. Birden fazla kaynak gosteri-
lecekse en eski tarihli yayindan en yeni yayina dogru siralanmali ve tarihlerden sonra noktali virgil (;)

konulmalidir.
Ornekler

Burton (1947); Sayan ve Karaguzel (2010), Atasay vd. (2011), Keeve vd. (2000), (Van Harten, 2002),
(Karaguzel ve Altan, 1995), (Burton, 1947; Keeve vd. 2000; Karaguzel, 2005; Atasay vd. 2013a,b),

(Gulsen vd., 2010; Sayan ve Karaguzel, 2010).

Kitap

Taiz L, Zeiger E, 2002. Plant Physiology. 3rd Edition, Sinauer Associates, Massachusetts.

Jaeger JC, Cook NGW, 1979. Fundamentals of Rock Mechanics. Chapman and Hall, 593pp, London.

Kitaptan boliim
Kiiclikyumuk C, 2011. Elma Kuiltlir(. (Ed: Akgul H, Kacal E, Oztiirk FP, Ozongun S, Atasay A, Oztiirk G),
Sulama. Adim Ofset, Konya, 243-274.

Tsaftaris A, Kapazoglou A, Darzentas N, 2012. Plant Biotechnology and Agriculture. In: Altman A, Ha-
segawa PM (Eds), From Epigenetics to Epigenomics and Their Implications in Plant Breeding. Academic

Press is an Imprint of Elsevier, USA, 207-226.
Makale

Atay E, Pirlak L, Atay AN, 2010. Determination of Fruit Growth in Some Apple Varieties. Journal of Agri-
cultural Sciences 16 (1): 1-8.

Mukherjee P, Husain N, Misra SC, Rao VS, 2010. In Vitro Propagation of a Grape Rootstock, DeGrasset
(Vitis champinii Planch.): Effects of Medium Compositions and Plant Growth Regulators. Scientia Horti-

culturae 126:13-19.
Basimda olan makale (Dergi tarafindan kabul edilmis olmalidir)

Wojcik P, Gubbuk H, Akgil H, Glines E, U¢cgun K, Kogal H, Kiclikyumuk C, 2010. Effect of Autumn Cal-
cium Spray at a High Rate on 'Granny Smith' Apple Quality and Storability. Journal of Plant Nutrition, In

Press.

Onursal CE, Galhan O, Eren I, Cetinbas M, Butar S, Demirtas I, 2013. Derim Oncesi Aminoetoksi-
vinilglisin (AVG) Uygulamalarinin 0900 Ziraat Kiraz Cesidinin Sogukta Muhafazasi ve Raf Omru Kalitesi

Uzerine Etkileri. TABAD, Basimda.

Tez

Babalik Z, 2012. Tuz ve Su Stresinin Asmalarin Bazi Fiziksel ve Biyokimyasal Ozellikleri Uzerine Etkileri.
Siileyman Demirel Universitesi, Fen Bilimleri Enstitiisti, Doktora Tezi, 249s, Isparta.
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Cohen SD, 2009. Investigating the Effects of Temperature on Secondary Metabolism in Vitis vinifera L.
cv. Merlot Berries. Oregon State University, PhD Thesis, 160p, Corvallis, USA.

Sempozyum ve kongre bildirileri

Eren I, Karamirsel OF, Pektas M, Karamiirsel D, Calhan O, 2008. Esme Ayva Cesidinde 1-1-MCP Kulla-
nimi. Bahce Uriinlerinde IV. Muhafaza ve Pazarlama Sempozyumu, 08-11 Ekim 2008, 93-98, Antalya.

Tezcan L, Gunay G, 1997. Hydrogeology of the Kirkgozler Springs. International Conference on Water
Problems, 17-21 November, Nicosia, North Cyprus, 76-84pp.

Teknik rapor

Meshur M, Yoldemir O, 1983. Kdycegiz, Datca Arasinda Kalan Alanin Jeolojisi. TPAO Rapor No:1732,
185s.

Standartlar
TSE 2478, 1976. Odunun Statik Egilmede Elastikiyet Modulin Tayini. TSE, I. Baski, Ankara.
ASTM 907, 1982. Standart Definitions of Terms Relation to Adhesives. ASTM, Philadelphia.

internette yayinlanan makale

Oren T, 1998. Bilisimde Ozenli Tirkce. Erisim Tarihi: 23.05.2012. http://www.site.uottawa.ca/~oren/
pubs/pubs-1998/pubs-1998-03-BOT.pdf

Yayin tarihi bilinmiyorsa erisim tarihi yayin tarihi olarak yazilir.

Devlet Kurumlarinin internet sayfasindan alinti

Devlet Meteoroloji Isleri Genel Midiirligi ya da DMIGM), 2009. 1l ve llcelerimize Ait Istatistiki Veriler.
Erisim Tarihi: 03.04.2009. http://www.dmi.gov.tr/veridegerlendirme/il-ve-ilceler-istatistik.aspx

Firmalarin internet sayfasindan alinti

Benton Foundation, 1998. Barriers to Closing the Gap. In Losing Ground Bit by Bit: Low-Income Com-
munities in the Information Age (chap. 2). Erisim Tarihi: 25.06.2008. http://www.benton.org/Library/

Low-Income/two.html

DOI ve internetten alinan bilgi

Gilsen O, Kaymak S, Ozongun S, Uzun A, 2010. Genetic analysis of Turkish apple germplasm using
peroxidase gene-based markers. doi:10.1016/j.scienta.2010.04.023.

FAO (2010) Statistical database. http://faostat.fao.org/site/339/default.aspx. Accessed 27 July, 2010.
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Manuscript Preparation Guidelines

Fruit Science is peer-reviewed journal and published twice a year. The Journal accepts original research
articles and reviews in fruit and viticulture studies as Turkish and English language. Submission of an
article implies that the presented work has not been published previously and copyright of article has
not been given previously. A submitted paper will be pre-reviewed by the editorial board and it should
be comply with principles of Fruit Science for publishing. Before they send it to reviewers editorial
board has the right to return the articles which do not comply with the principles of the Journal. All the

responsibility of articles belongs to Authors that articles are ethical or not.

Manuscripts should be prepared on A4-size paper in 12 point, Times New Roman font, double line spa-
ced, leaving 3 cm blank spaces on all four margins of each page.

Each page of the manuscript and each line on page should be numbered.

Authors’ names should be written in clear, and titles should not be written

Manuscript submitted to the journal should consist of two main parts: the cover page and the manusc-
ript.

1. Cover page: Should contain the title, names of the author(s) and addresses and type of ma-
nuscript (original study or review), the area the manuscript belongs to within the scope of the journal.
The cover page should contain the corresponding author’s name and full contact details.

2. Manuscript: The manuscript should not be longer than 16 pages, double line spaced, including
the "References “section (excluding any figures and tables), and must have the following sections:

Manuscript title

Must be short and inclusive, not to exceed fifteen words, and the first letter of the words to be written
in uppercase and rest in lowercase letters, in bold.

Abstract and keywords: The abstract should not exceed 180 words, and it should summarize the
objective of the study, the methods employed and the results. A maximum of five keywords, directly
related to the subject matter and not employed in the title, should be recorded directly below the abst-

ract.

Titles within the manuscript: Except for the "References” all the main and sub-titles should be
numbered. The first letters of the first words in the main and first sub titles should be written in capital

letters. All titles should be written in bold.

Introduction: In this section, the subject of the study should be summarized, previous studies
directly related to the study should be evaluated with the current knowledge of the subject, and the
issues associated with production of the information needed are highlighted. Finally, the objective of

the study should be clearly and explicitly stated.

Material and methods: In this section, all the materials employed in the study, the methods used,
criteria evaluated, sampling methods applied, experimental design with statistical analysis and the con-

fidence limits should be clearly explained.

Results: In this section the findings of the study should be presented clearly and explicitly with
the help of figures, tables, and statistical analysis. Duplication of data presented in the Figures and Tab-

les should be avoided, and the most appropriate tool should be employed.

Discussion and Conclusion: The findings of the study should be discussed with the results of pre-
vious studies, in terms of their similarity and contrast, and information gap filled by the study should be
emphasized. Finally, conclusions and recommendations should be given. The manuscript layout of this
section can be entitled "Results and Discussion" and / or "Conclusions" depending on author(s) prefe-

rence.

For the reviews, the author(s) can make appropriate title arrangements.
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agency (project numbers, if any) must be specified.

Figures and tables

In submitted manuscripts all photographs, graphics, figures, diagrams and the like must be named as
"Figure”, and lists of numerical values as "Table".

All figures and tables should be numbered and placed at the end of the manuscript.

The font of the letters within Figures and Tables used should be no larger than 8 points.

Figure and table widths should be 8 cm or 17 cm and, if necessary, dimensions of up to 17x23 cm.
Figures should have high resolution, minimum 300 dpi in jpg format.

For publication the figures can be colored or grayscale.

The images should be informative in explaining the results.

The authors must check the printing quality of the figures and should use high quality figures suitable
for printing.

Use of vertical lines in the tables is unacceptable ; statistical significance should be stated using P va-
lues as much as possible, or using the "*" symbols for which description should be given.

Small case lettering should be used for statistical grouping, and the statistical comparison method and
significance level specified.

Table and figure captions and descriptions should be short, concise, and descriptive. Abbreviations
should be explained immediately if used within the Figures and tables. Those images composed of pie-

ces should be grouped and converted into high-quality TIF format.

Units

For manuscripts SI (International System of Units) unit system is used. In units, "/" should not be used
and there should be a space between the units (for example: 5.6 kg ha™", instead of 5.6 kg/ha; 18.9 g cm

3 instead of 18.9 g/cm3; 1.8 umol s m-2, instead of 1.8 umol/s/mz).

Abbreviations and symbols

Abbreviations should not be used in the manuscript title or in the subtitles. The necessary abbreviations
at their first mention should be given in parentheses. Universal rules must be followed in the use of
abbreviations and symbols.

Latin names and chemicals

The authority should be given when the Latin names are first used in the abstract and the text. For
example: "Lupinus varius (L.) is ..", "L. varius ... grown in the... " Latin names should be written in italics.
The trade mark of chemicals used in the studies should not be given unless it is absolutely necessary to

do so.

Formulas

In manuscripts, formulas should be called "Equation"and numbered as necessary, the numbers next to
the formulas leaning right shown in brackets and the equations should be fitted in a single line (double
-column, 8 cm), if possible. The author (s) is/are encouraged to visit the web site to see the latest issue

of the journal.

References

In the text, "the author's surname and the year" method should be used for identification of references.
A reference identified by means of an author’s surname should be followed by the date of the referen-
ce in parentheses. For identification of references provided by two authors, “and” should be used
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between the surnames of authors. When there are more than two authors, only the first author’s surna-
me should be mentioned, followed by ‘et al.". In the event that an author cited has had two or more
works published in the same year, the reference, both in the text and in the reference list, should be
identified by a lower case letter like ‘a’ and ‘b’ after the date to distinguish between the works. When
more than one reference is given at the end of a sentence, the references should be chronologically
ordered, those of same date in alphabetical order. References should be listed at the end of the ma-
nuscript in alphabetical order in the References section. The original language of reference should be
employed and journal’s name should not be abbreviated. Authors are fully responsible for the accuracy

of the references they provide.
Examples

Burton (1947); (Sayan and Karaguzel, 2010), Keeve et al., (2000), (Van Harten, 2002), (Karaguzel and Al-
tan, 1995), (Burton, 1947; Keeve et al., 2000; Yilmaz, 2004a,b; Karaguzel, 2005, 2006; Gulsen et al., 2010;

Sayan and Karaguzel, 2010).

Book

Taiz L, Zeiger E, 2002. Plant Physiology. 3rd Edition, Sinauer Associates, Massachusetts.

Jaeger JC, Cook NGW, 1979. Fundamentals of Rock Mechanics. Chapman and Hall, 593pp, London.

Book Chapter

Kiiclikyumuk C, 2011. Elma Kdltiiri. (Ed: Akgil H, Kacal E, Oztiirk FP, Ozongun S, Atasay A, Oztiirk G),
Sulama. Adim Ofset, Konya, 243-274.

Tsaftaris A, Kapazoglou A, Darzentas N, 2012. Plant Biotechnology and Agriculture. In: Altman A, Ha-
segawa PM (Eds), From Epigenetics to Epigenomics and Their Implications in Plant Breeding. Academic

Press is an Imprint of Elsevier, USA, 207-226.
Journal

Atay E, Pirlak L, Atay AN, 2010. Determination of Fruit Growth in Some Apple Varieties. Journal of Agri-
cultural Sciences 16 (1): 1-8.

Mukherjee P, Husain N, Misra SC, Rao VS, 2010. In Vitro Propagation of a Grape Rootstock, DeGrasset
(Vitis champinii Planch.): Effects of Medium Compositions and Plant Growth Regulators. Scientia Horti-

culturae 126:13-19.
Article in press (The article must be accepted by the Journal)

Wojcik P, Gubbuk H, Akgul H, Giines E, U¢gun K, Kogal H, Kiiciikyumuk C, 2010. Effect of Autumn Cal-
cium Spray at a High Rate on 'Granny Smith' Apple Quality and Storability. Journal of Plant Nutrition, In

Press.

Onursal CE, Calhan O, Eren 1, Cetinbas M, Butar S, Demirtas I, 2013. Derim Oncesi Aminoetoksi-
vinilglisin (AVG) Uygulamalarinin 0900 Ziraat Kiraz Cesidinin Sogukta Muhafazasi ve Raf Omra Kalitesi

Uzerine Etkileri. TABAD, Basimda.

Thesis

Babalik Z, 2012. Tuz ve Su Stresinin Asmalarin Bazi Fiziksel ve Biyokimyasal Ozellikleri Uzerine Etkileri.
Siileyman Demirel Universitesi, Fen Bilimleri Enstitiisti, Doktora Tezi, 249s, Isparta.

Cohen SD, 2009. Investigating the Effects of Temperature on Secondary Metabolism in Vitis vinifera L.
cv. Merlot Berries. Oregon State University, PhD Thesis, 160pp, Corvallis, USA.

Full-text and abstract congress/symposium book

Eren I, Karamiirsel OF, Pektas M, Karamiirsel D, Calhan O, 2008. Esme Ayva Cesidinde 1-1-MCP Kullani-
mi. Bahge Uriinlerinde IV. Muhafaza ve Pazarlama Sempozyumu, 08-11 Ekim 2008, 93-98, Antalya..

Tezcan L, Gunay G, 1997. Hydrogeology of the Kirkgozler Springs. International Conference on Water

44



Meyve Bilimi/Fruit Science

Problems, 17-21 November, Nicosia, North Cyprus, 76-84pp.

Standarts

TSE 2478, 1976. Odunun Statik Egilmede Elastikiyet Modulin Tayini. TSE, I. Baski, Ankara.
ASTM 907, 1982. Standart Definitions of Terms Relation to Adhesives. ASTM, Philadelphia.

Journal from internet

Oren T, 1998. Bilisimde Ozenli Tiirkce. Erisim Tarihi: 23.05.2012. http://www.site.uottawa.ca/~oren/pubs/
pubs-1998/pubs-1998-03-BOT.pdf

Information from componies web pages

Benton Foundation, 1998. Barriers to Closing the Gap. In Losing Ground Bit by Bit: Low-Income Com-
munities in the Information Age (chap. 2). Erisim Tarihi: 25.06.2008. http://www.benton.org/Library/Low

-Income/two.html
Dupont CO, 2011. Erisim Tarihi: 14.02.2011. http://www.dupont.ca

DOI and received information from the internet

Gulsen O, Kaymak S, Ozongun S, Uzun A, 2010. Genetic analysis of Turkish apple germplasm using pe-
roxidase gene-based markers. doi:10.1016/j.scienta.2010.04.023.

FAO, 2010. Statistical database. http://faostat.fao.org/site/339/default.aspx. Accessed 27 July, 2010.

45



Makale Basvuru ve Telif Hakki Devir S6zlesmesi

(Journal Manuscript Submission and Copyright Transfer Agreement)

Yazar(lar)
(Author(s))

Makale Bashgi
(Article Title)

Makale Tiirii Arastirma (Research article) Derleme (Review)
(Article type) Diger (Other)

Sorumlu Yazarin Bilgileri (Corresponding Author’s Information)

Adi Soyadi

(Name) Adres
E-posta (Address)
(E-mail)

Telefon Faks
(Phone) (Fax)

Bu makalenin yazarlan olarak,

® Makalenin “Meyve Bilimi" dergi bas editérliigiine ulagincaya kadar Meyvecilik Arastirma Istasyonu Mudirlagiinin higbir sorum-
luluk tasimadigini,

® Sundugumuz makalenin orijinal oldugunu ve baska bir yerde yayinlanmamis veya yayinlanmak tizere herhangi bir yerde sunul-
mamis oldugunu,

® Makalenin etik kurallara uygun ve belirtilen materyal ve yontemler kullanildiginda herhangi zarara ve yaralanmaya neden olma-
yacagini,

® Tiim yazarlarin makaleyi gérip onayladigini ve tim sorumlulugu Ustlendigini

® Makalenin telif hakkindan feragat ederek bu hakki Meyvecilik Arastirma Istasyonu Miidirliigii'ne devrettigimizi ve Meyvecilik
Arastirma Istasyonu Midirligi’'ni makalenin yayimlanabilmesi konusunda yetkili kildigimizi kabul ve taahhiit ederiz.
As the author (s) of the article submitted, we hereby accept and agree;

® Djrectorate of Fruit Research Station does not carry any responsibility until the article arrives at the Bureau of Ediitor in Chief of
the “Fruit Science”,

® This article is an original work and the article has not been previously published and has not been submitted for publication
elsewhere,

® This article is in compliance with ethical rules and will not cause any damage or injury when the materials and methods descri-
bed herein are used,

® A/ the authors have seen, read and approved the article and they here take the full responsibility for the contents of the article.

® e accept that by disclaiming the copyright of the article, we transfer this right to the Directorate of Fruit Research Station and
authorize the Directorate of Fruit Research Station in respect of publication of the article.

*Satir sayisi yazar sayisi kadar olmalidir, yetersizse arttirilabilir.
* The number of rows must be equal to the number of authors. If it is insufficient, it must be increased.

46

® Bu belge tiim yazarlar tarafindan imzalanmalidir.

® Biitlin imzalarin 1slak imza olmasi zorunludur.

® Basima kabul edilsin veya edilmesin dergiye sunulan makaleler iade edilmez ve esere ait tiim materyaller (fotograflar, orijinal
sekiller ve digerleri), dergi editorltgiince iki yil stireyle saklanir ve siire bitiminde imha edilirler.

® Bu belgeyi litfen elektronik posta ile Editore gonderiniz.

® This document must be signed by all of the authors.

® A/l the signatures must be wet signatures.

® Whether accepted for publication or not, articles submitted to the journal are not returned and all the materials (photographs,
original figures and tables, and others) are kept for two years and destroyed at the end of this period of time.

® Please send this document as an email attach to the Edjtor.




