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Aronia (Aronia melanocarpa L.), known as both small fruit and ornamentally
valuable plant, could be propagated by seeds although this method is not rec-
ommended. The most easy method to propagate it is using in vitro techniques
by following micro propagation technology. In this study semi-hardwood buds
from aronia plant the explant length 1cm and, each of explant contains one
lateral bud figure 2 (explant —a). Based in this study to reproduce aronia in in
vitro by tissue culture technology and by using micro propagation was obtained
on suitable culture medium, where the highest shoot length (14.60 mm)
achieved at MS basal medium which combination of different concentrations
of growth regulators (1.0 mg I'* BA +0.02 mg I IAA 0.1 mg I'* GA,) at treat-
ment 8. The highest shoot number (64 unit) were obtained at MS basal medium
containing a combination of growth regulators at different concentrations (2.0
mg I! BA +0.01 mg I'* IAA+0.1 mg I"! GAy) at treatment 6. The highest callus
rate achieved at treatments (3, 4, 10) respectively, all the procedures in in vitro
was obtained within 4 weeks, and so this include rooting process where the
highest root number (9.5 unit) at MS control at 0.0 mg I™* concentration of IBA.
The most suitable MS basal medium for root length containing 1.0 mg I*
concentration of IBA in length (18 mm) and the highest plant length (33 mm)
at 2.0 mg I concentration of IBA. Concerninig results of infection, two sub-
cultures considered best subculture compared to other subcultures from where
number of death plants and infected plants particularly free of bacterial infec-

tions, where the percentage of healthy plants (99%).

1. Introduction

Among the rest of small fruits, aronia is one of the
most important small fruits in terms of containing the
highest percentage of antioxidants. Aronia melanocar-
pa is a Rosacea family species and has two types
commonly of native North American shrubs: Aronia
arbutifolia (L.) Pers. (red chokeberry) and Aronia mel-
anocarpa  (Michx.) Ell.  (black  chokeberry)
(Kokotkiewicz ve ark., 2010). There are another spe-
cies of aronia called Aronia prunifolia (Purple choke-
berry) contained the highest amount of total anthocya-
nins, phenolics, and proanthocyanidins (Bréunlich,
2014). It is original home North America. Aronia mel-
anocarpa classified as ornamental's shrub as well as
decorative autumn coloration that making her very
popular (Hirvi and Honkanen, 1985). The use of tissue
culture for production of commercial plants especially
for plants that has economically importance is due to

* Corresponding author email: hudamansooor@gmail.com

modern and sophisticated developments of this field in
biotechnology. Consider new methods to produce uni-
form planting material of high quality and diseases—
free plants. Biotechnology tools such as micropropaga-
tion and in vitro culture provide a valuable alternative
in the fight against viruses and management of genetic
resources. Aronia berry classified between most fruit in
terms of antioxidants, where the antioxidants percent-
age in aronia is higher than that is in apple, banana,
elderberries and others. The high levels of flavonoids
and anthocyanin in aronia is higher than those found in
cranberries and five times more. As well as the chemi-
cals content in aronia it has been alleged that it reduce
some disease such as the potential cancer and heart
disease. Commercially, aronia is fundamentally used
for juice. Food coloring, tea, syrup and fruit spread
coloring all these uses includes other uses for aronia. In
Russia apple and aronia juices are combined and fer-
mented to producing or giving red wine. Either in Eu-
rope the juice often blended with apple juice to give
juice a blush (Smith and Ringenberg, 2003). For aronia
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propagation methods if there are one or more type from
aronia plants, can propagate those plants by vegetative
methods. The most common species that reproduce by
vegetative reproduction are Viking and Nero. This
includes propagation by micropropagation, and semi-
hardwood and hardwood stem cuttings, layering. As
long as aronia produce a high percent of apomictic
seed, its cultivars can also be grown from seed, they
will come true from seed. Most cultivars are also near-
ly seedless, so it is difficult to get many seed
(Anonymous, 2018a). For aronia benefits prevent uri-
nary tract infection and weight control, there are others
benefits relate in aronia fruit such as treat inflamma-
tions, hypertension as well as can be very beneficial in
cases of arthritis, cardiovascular conditions and other
diseases. Aronia also contributes to strengthening im-
munity, blood vessels, lower blood pressure levels, and
aronia also delays the natural aging process
(Anonymous, 2018b). Therapeutically they show posi-
tive effect in the anti-inflammatory and anti-oxidative
activity and, also in the treatment several of neoplasms
(Kowalczyk et al., 2003).

The purpose of the research was to obtain homoge-
neous plants from aronia as well as high rate of shoot
production and obtain on plant free of fungal and bac-
terial infections. The search aim is to find an efficient
way to multiply the aronia in large scale numbers for
expanding the areas cultivation in order to meet our
local needs. In addition, the search also aims to deter-
mine the best media culture for large scale numbers at
low cost.

2. Materials and Methods

Plant material

Aronia cuttings obtained from Yalova Atatiirk Cen-
tral Horticultural Research Institute. There is one culti-
var of aronia plants that is 'Viking' have been used
during this study. Providing certain additional infor-
mation here about donor plants (growth stage, age,
fruting, etc), sampling procedure (part of explant
source, one year old branch etc), sample transporting
(in cold box, etc) and explant preparation would let
readers informed easily.

Tissue culture conditions and media

Surface Sterilization of Explants and transfer to cul-
ture media

Aronia nodal explants were dipped in 1.25% sodi-
um hypochlorite solution for 30 min and rinsed with
sterile distilled water. The nodal explants were washed
in ethanol (70%) for 5 min, rinsed with sterile distilled
water, and sterilized for 20 min in a solution of 15%
sodium hypochlorite containing 2 drops of Tween 20.
After rinsing with sterile distilled water three times, the
nodal explants were transferred on MS medium as in
table 1 with 1.0 mg I GAs, 3% sucrose, MS vitamins
and 8 g I Agar culture tubes containing 10 ml medi-

um. Cultures were incubated in a growth room at 25+1
°C, with 75 umol m-2 s-1 cool white fluorescent light.

After 21 days, new aronia shoots will be transferred
media containing different BA (0.0, 1.0, 2.0 and 3.0 mg
Iy and 1AA (0.0, 0.01 and 0.02 mg I-1) combination.
All BA and IAA combination will contain GA; (100mg
.

Culture media of proliferation
1. Control

2. 1.0mg 1" BA +0,1 mg " GA;

3. 20mg ™ BA +0,1mg " GA;

4, 3.0mg ™" BA +0,1mgl™* GA;

5. 1.0 mg I BA +0.01 mg I IAA + 0,1 mg I*
GA;

6. 2.0mg I BA +0.01 mg I"* IAA + 0,1 mg I
GA;

7. 3.0mg I BA +0.01 mg I"* IAA + 0,1 mg I
GA;

8. 1.0 mg I BA +0.02 mg I IAA + 0,1 mg I
GA;

9. 2.0mg I BA +0.02 mg I"* IAA + 0,1 mg I
GA;

10. 3.0mg I BA +0.02 mg I IAA + 0,1 mg I"*
GA;

After three sub-cultures of proliferation, plantlet
without roots will be transferred to rooting MS media
containing IBA (0.0, 1.0, 2.0, 3.0 mg L™). In order to
rooting, plantlets will be in MS rooting media for 30
days.

In all proliferation stages, callus rates, number of
sister plants per plant, total proliferation rates, number
of death plant and number of infected plants will be
calculated and measured. In rooting stages, root num-
ber, root length will be measured and calculated after
30 days.

Table 1
Culture medium (Murashige ve Skoog, 1962)

Micro Elements

CoCl,.6H,0 0.025 mg/l 0.11 pm
CuS0..5H,0 0.025 0.10 pm
FeNaEDTA 36.70 0.10 mM
H3BO3 6.20 0.10 mM
Kl 0.83 5.00 um
MnS04.H,0 16.90 0.10 mM
NazMOOA.ZHzo 0.25 1.03 pum
ZnS04.7H0 8.60 29.91um
Macro Elements

CaCl, 332.02 mg/l 2.99 mM
KH;PO4 170.00 1.25 mM
KNO3 1900.00 18.79 mM
MgSO. 180.54 1.50 mM
NH4NO3 1650.00 20.61mM
Vitamins

Glycine 2.0 mg/l 26.64 pm
myo-Inositol 100.00 0.56 pm
Nicotinic acid 0.50 4.06 pm
Pyridoxine HCI 0.50 2.43 ym

Thiamine HCI 0.10 0.30 um
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Statistical analysis: The experiment was repeated
three times at 10 replicates per propagation treatment,
and the data were subjected to ANOVAL1 analysis. The
results were analyzed using the statistical programs

3. Results

Table 2

jump and SPSS. The averages were compared with the

least significant differenceThe LSD has a confidence
level of 0.05.

Result of effect 10 different concentrations of plant growth regulators on length and number of shoots as well as per-
centage both of infection and callus on the Viking cultivar of aronia.

Medium’s symbol  Shoot length (mm)

Shoot number (mm)

Infection rates (%) Callus rates (%)

MScontrol 1.03c 0.33c
MS2 13.00ab 52.80ab
MS3 10.70ab 52.27ab
MS4 9.76b 54.10ab
MS5 12.02ab 48.07 ab
MS6 11.54ab 64.00a
MS7 12.03ab 48.43ab
MS8 14.60a 44.13b
MS9 10.33ab 44.73b
MS10 10.75ab 40.37b
LSD 4.81 17.83

3.33 0.00c
0.00 90.00 ab
0.00 100.00 a
0.00 100.00 a
0.00 93.33ab
0.00 83.33Db
0.00 96.67 ab
10.00 93.33ab
3.33 93.33ab
6.67 100.00 a
insignificant 16.34

3.1. Shoot proliferation

3.1.1. Shoot length

The effect of proliferation application are giving
according to that different concentrations each of BA,
IAA and GA; for the shoots length and number as well
as infection percentages result founded statistically
significant, whereas the percentage of infections statis-
tically insignificant (Table 2). The highest shoot length
achieved at MS8, which containing 1.0 mg L-1 BA
+0.02 mg L-1 IAA +0.1 mg L-1 GA; in rate (14.60
mm). The culture medium at 1.0 mg L-1 BA had sig-
nificant effect on shoot length. The lowest shoot length
was observed at MSgnyro in rate (1.03 mm), following
that MS4 in rate (9.76 mm). We conclude from our
study that the better BA concentration was 1.0 mgL-1
where consider the most suitable concentration for
obtain highest shoot length.

3.1.2. Shoot number (per-explant)

Table 2 shows the superiority of MS6 medium for
shoot number significantly, which containing 2.0 mg |-
1 BA supplemented with 0.01 mg I-1 IAA+0.1 mg I-1
GAZ3 in rate (64.00 units) on others mediums(Figure 1).
The lowest shoot number was obtained at MSconor iN
0.0 concentrations of plant growth regulators where

rate growths were (0.33 units) (Figure 1). There is a
gradual decrease in the shoot number during the exper-
iments from the first stage to the final stage after three
months of culture. In multiplication stage concluded
the most suitable culture that containing 2.0 mg L-1
concentration of BA plus 0.01 mg L-1 concentration
IAA as well as 0.1 mg L-1 GAs. In the result that cul-
ture suitable to use this BA level to micro propagation
tissue culture technology in in vitro on WAP such as
aronia plant.

3.1.3. Infection Rates

According to the statistical analysis percentage of
infection plants had insignificant as shows in (Table 2).
Fungal infections were very limit and little compared
to bacterial infections.

3.1.4. Callus Rates

The highest callus percentage achieved at MS3,
MS4, and MS10 mediums respectively callus percent-
age 100% each one of them that means in all stage high
concentration of the cytokinin and auxins had effect on
callus formation. The lowest callus percentage was
observed at MScontrol, following MScontrol the sec-
ond lower medium at MS6 as shows in the (Table 2).
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Figure 1
The Effect of Growth Regulators on the micro Propagation of Aronia melanocarpa L.
As shown from (Figure 1) MS6 and MS8 both of them superiority on other mediums on the one hand shoots number

and shoot length respectively
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Figure (A) first stage of culture explant

Figure 2
(A, B, C, and D) the effect plant growth regulators of Aronia melanocarpa L. growth stages from explant stage to per-
explant formation.

3.2. Rooting

Table 3

Result of effect different concentrations of plant growth regulators on number and length roots as well as plant length.
Treatments Medium’s symbol Root number Root length Plant length
1-0.0mg I" IBA MScontrol 9.56 a 22.61a 28.98 ab

2-1.0mg 1" IBA MS2 8.00 ab 18.03a 24.01 bc

3-20mg I IBA MS3 8.44 ab 8.30b 33.44a
4-3.0mgl* IBA MS4 6.89b 3.39b 21.49b

LSD 2.84 17.77 6.91
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3.2.1. Root number

The effect of rooting application is giving accord-
ing to that concentration of indol butiric acid (IBA) for
the number of rooting statistically significant (Table 3).
The highest root number’s rate (9.56 units) founded at
MS¢ontrot. The lowest root number’s rate (6.89 units) at
MS4 in 3.0 mg L-1 concentration of IBA. We conclude
from this study the suitable two IBA concentrations are
founded each of MS3 and MS2 at 2.0 mg L-1, 1.0 mg
L-1 concentration of IBA, respectively. The lowest root
number (6.89 mm) was obtained 3.0 mg L-1 IBA ap-
plication whereas this concentration considered the
highest level of concentration among other levels.
However MSqnro, MS3, and MS2 respectively have
highest averages of root number among other mediums
(Figure 6).

3.2.2. Root length

The effect on root length of the application accord-
ing to statistically analysis is significant. Where the

Table 4

high rate for root length was founded at control group
(22.61 mm). This rate considered highest rate among
others when the concentration level of IBA was 0.0
mgl-1 at MS .o, Ut root thickness was very thin in
the MScontror COMpared to other mediums (Figure 4).
Hovewer MSg,no @and MS2 have highest averages of
root length among other mediums. The lowest root
length (3.39 mm) was obtained 3.0 mg L-1 IBA appli-
cation whereas this concentration considered the high-
est level of concentration among other levels.

3.2.3. Plant length

The effect on plant length of the application accord-
ing to statistically analysis is significant. The highest
plant length rate (33mm) was obtained at MS3 when
IBA concentration were 2.0 mg L-1 this result consid-
ered optimum among MSonro, MS2, and MS4 results.
As well as the lowest plant length (21.48mm) were
founded at 3.0 mg L-1 of IBA concentration.

The nember of infected, health, and death plants during rooting stage.

Meduims Infected plants Health plants Death plants
MScontrol (1) becterail infection 9 0
MS2 0 10 0
MS3 (1) fungel infection 9 0
MS4 (1)becterail infection + (3) fungel infection 6 0

3.2.4. Rooting result after one month

After one month of culture per-explant for the pur-
pose rooting the nember of infected, health, and death
plants was achieved, where the number of infected
plants was (1 unit) becterail infection at MSconror, fOl-
IOWing MScontrol

The second medium at MS2 was free of infections.
Fungal infections were noted each of MS3 and MS4 at
(1+3) respectivelly, whereas in the last medium MS4

Figure 3

the number of becterail infection was (1).The number
of health plants in all mediums MSgono, MS2, MS3,
and MS4 was (9, 10, 9, and 6) respectivelly. The num-
ber of death plants in all mediums was (0 unit). How-
ever MS2 was free of becterail and fungal infections
that indicate all plants was health where its number was
(10 units) as well as death plant was (0 unit) as shown
in (Table 4).

Effect (IBA) on the initial rooting stage of Aronia melanocarpa L.
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Figure 4
Effect (IBA) on the rooting of Aronia melanocarpa L.

3.3. Sterilization where surface sterilization apply such as first step on

That is the most important step and fundamental the plant portion used.

process in tissue culture by culture plant in in vitro 3.3.1. Subculture One

Table 5

Total proliferation rates, number of death plants and number of infected plants measure of subculture one
1-Subculture Total proliferation rates (%)  Number of Number of infected plants

death plants
Number of explant Health plants Fungal infections Bacterial infec-
tions

0 15 100 0 0 0

2 15 100 0 0 0

3 15 100 0 0 0

4 15 100 0 0 0

5 15 100 0 0 0

6 15 100 0 0 0

7 15 100 0 0 0

8 15 86.66 0 2 0

9 15 93.33 0 0 1

10 15 100 0 0 0
150 97.99 0 2 1
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3.3.2. Subculture Two
Table 6

Total proliferation rates, number of death plants and number of infected plants measure of subculture two

2-Subculture
rates (%)

Total proliferation

Number of death  Number of infected plants
plants

Number of explant Health plants

0 13 92.3
2 13 100
3 13 100
4 13 100
5 13 100
6 13 100
7 13 100
8 13 100
9 13 100
10 13 100
130 99.23

Fungal infections  Bacterial infec-
tions

P OOOO0OO0OO0OO0OO0OORr
P OOO0OO0OO0OO0OO0OO0OORr
[cNeoNolNoNoNoNolNolNoNolo]

3.3.3. Subculture Three
Table 7

Total proliferation rates, number of death plants and number of infected plants measure of subculture three

3-Subculture
rates (%)

Total proliferation

Number of death  Number of infected plants
plants

Number of explant Health plants

0 12 100

2 12 100

3 12 100

4 12 100

5 12 100

6 12 100

7 12 100

8 12 83.33

9 12 100

10 11 90.9
119 97,42

Fungal infections  Bacterial infec-
tions

[eoNeoNoleNolNoelNoNolNolo]
P ONOOOOOOO
P OOOOOOOOO

o
[
[

In this study, the result of using sodium hypo-
chlorite 15% for 20 min led to an increase in propor-
tion of healthy samples. In subculture one, the healthy
plants percentage were 98% as in table 5, where in
subculture two, the percentage were 99 % as in (Table
6). While in subculture three, the percentage was 97%
as in table 7. However subculture two was the best
culture among others in terms of healthy plants were
99% and number of infected plants for fungal infection
was 1 unit and bacterial infection was 0 units as in
(Table 6).

4. Discussion

4.1. Sterilization

The most important point in tissue culture technol-
ogy is sterilization process (Sokmen and Giirel, 2001).
Sterilization of plant surface considered important step
which the success or failure of tissue culture depends
on, according to several factors that are; the time of
sterilization, the type of material used in sterilization
process and its concentration and, part of the plant to

be sterilized (Zale et al., 2004). During surface sterili-
zation sodium hypochlorite had used as an effective
substance in the process of surface sterilization of plant
material (Jones et al., 1979; Pevalek-Kozlina and
Jelaska, 1985). In this study the result of sterilization
were nonsignificant, where when increasing concentra-
tion of sodium hypochlorite to 15% for 20 min, led to
an increased in the proportion of healthy samples. This
is consistent with study carried out by (Zale et al.,
2004). Callus induction and plant regeneration from
mature embryo in grain sorghum (Sorghum bicolor L.
Monech) where reported that the high concentration of

Sodium hypochlorite solution of 5% for 20 min, led
to increase of healthy samples percentage.
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Subculture 1

150

100
el I

B 1-Subculture Number of explant

B Total proliferation rates (%) Health plants

[ Number of death plants

B Number of infected plants Fungal infections

I Number of infected plants Bacterial infections

Subculture 2

150

100

50 i

W 2-Subculture Number of explant
M Total proliferation rates (%) Health plants
@ Number of death plants

B Number of infected plants Fungal infections

B Number of infected plants Bacterial infections

Subculture 3

150
100

o« | | 1 | | 1 |
0 -I -I m -I -I -I m II -I -I

M 3-Subculture Number of explant
| Total proliferation rates (%) Health plants
@ Number of death plants

® Number of infected plants Fungal infections

B Number of infected plants Bacterial infections

~igure 5
‘sub-culture 1, 2, 3)

4.2. Proliferation

4.2.1. Shoot length

The highest shoot length (14.6 mm) was obtained at
MS8 using 1.0 mg L™ concentration of BA Table 2 and
Figure 1. That matches with study on in vitro regenera-
tion from callus of Rosmarinus officinalis by (Tawfik
and Read, 1990). When reported that the great shoot
length produce at 1.0 mg/l concentration of BA. Publi-
cally the lowest shoots number was obtained at MSn.
ol OF all experiments where noted large leaves and poor
shoot proliferation with elongation of plant, particulary
when the culture medium was 0.0 mg L™ concentration

of plant growth regulators Table 2 and Figure 1. The
same result were obtained by (Brand and Lineberger,
1986). Who reported when added 0.0 mg L™ of plant
hormones to the culture medium the result was large
leaves and poor proliferation, using Halesia carolina L.

4.2.2. Shoot number

MS6 superior on other treatments producing shoot
number (64 units) at 2.0 mg L™ concentration of BA
Table 2 and Figure 1 .Similar result were achieved by
(Sutan et al., 2017). Who explained that the higher
average of shoot multiplication giving when increasing
concentration of cytokinin by 1.50 mgxdm-3 BA in
two cultivars of Aronia melanocarpa (Melrom and
Niro) at treatment (4) Whereas (52 unit) of shoot num-
ber was obtained at MS2 by 1.0 mg L™ of BA. Howev-
er 2.0 mg L™ concentration of BA considered better
level to produce number of shoots in in vitro. This
result achieved by (Tawfik et al., 1990). On clonal
propagation of Liatris pycnostachya by in vitro culture
of axillary buds when reported the shoot number was
increased using 1.0 or 2.0 mg L™ plus 0.5 AG3 applyed
that on sweet cherry fruit.
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6. Rooting

The most important point in our study that in every
stage of culture medium MSoor the root was observed
each of proliferation and rooting stage, where rooting
was observed very cleary on MSgonwo Mmedium without
supplementation of plant growth regulators, but root
thickness was very thin compared to other mediums as
well as the increase of IBA concentration in the MS led
to reduce number and length of root and also plant
length that achieve with (Tawfik and Read, 1990). on
in vitro propagation of Halesia carolina L. and the
influence of explantation timing on initial shoot prolif-
eration study when reported after root initiation the
poor root growth was obtained and probably the result
of high auxin concentrations (Agarwal and
Chandra,1989) around the roots. At (MS2) 1.0 mgL™
concentration of IBA the most suitable concentration
for root length that were (18.03 mm) and, that con-
sistent with (Sakila et al., 2007). study on micropropa-
gation of strawberry when reported 1.0 mg mg L™
considered the most suitable IBA concentration to
induction root per explant and root length average that
being 3.68 cm.



558

Almokar and Pirlak / Selcuk J Agr Food Sci, (2018) 32 (3), 549-558

35
ab
30
25
20

15

10

MScontrol MS2 MS3 Ms4

W Root number M Root length @ Plant length

Figure 6
Root number, length, andplant leng

7.References

Agarwal, S. ve Chandra, N., Kothari (1989). Plant
regeneration and tissue culture of pipper (Capsicum
annum |. ev. Mathania), Plant Cell Tissue Org.
Cult, 16, 47-55.

Anonim, (2018)-a, Retrieved 25.04.2018, from
http://aroniainamerica.blogspot.com.tr/2011/03/wh
ere-to-purchase-aronia-plants.html.

Anonim, (2018)-b, Retrieved 15.10.2018, from
https://bodynutrition.org/aronia/.

Brand, M. H. ve Lineberger, R. D., 1986, In vitro
propagation of Halesia carolina L. and the influence
of explantation timing on initial shoot proliferation,
Plant cell, Tissue and Organ Culture, 7 (2), 103-
113.

Braunlich, M., 2014, Bioactive constituents in aronia
berries.

Hirvi, T. ve Honkanen, E., 1985, Analysis of the
volatile constituents of black chokeberry (Aronia
melanocarpa EIl.), Journal of the Science of Food
and Agriculture, 36 (9), 808-810.

Jones, O., Pontikis, C. ve Hopgood, M. E., 1979,
Propagation in vitro of five apple scion cultivars,
Journal of Horticultural Science, 54 (2), 155-158.

Kokotkiewicz, A., Jaremicz, Z. ve Luczkiewicz, M.,
2010, Aronia plants: a review of traditional use,
biological activities, and perspectives for modern
medicine, Journal of medicinal food, 13 (2), 255-
269.

Kowalczyk, E., Krzesifiski, P., Kura, M., Szmigiel, B.
ve Blaszczyk, J., 2003, Anthocyanins in medicine,
Polish Journal of Pharmacology, 55 (5), 699-702.

Murashige, T. ve Skoog, F., 1962, A revised medium
for rapid growth and bio assays with tobacco tissue
cultures, Physiologia Plantarum, 15 (3), 473-497.

Pevalek-Kozlina, B. ve Jelaska, S., 1985, Microclonal
propagation of Prunus avium L, Symposium on In
Vitro Problems Related to Mass Propagation of
Horticultural Plants 212, 599-602.

Sakila, S., Ahmed, M., Roy, U., Biswas, M., Karim, R.,
Razvy, M., Hossain, M., Islam, R. ve Hoque, A.,
2007, Micropropagation of strawberry (Fragaria X
ananassa Duch.) a newly introduced crop in
Bangladesh,  American-Eurasian  Journal  of
Scientific Research, 2 (2), 151-154.

Smith, D. ve Ringenberg, C., 2003, NF581 Aronia
Berries, Historical Materials from University of
Nebraska-Lincoln Extension, 40.

Sokmen, A. ve Giirel, E., 2001, Bitki Biyoteknolojisi I:
Doku Kiiltiirii ve Uygulamalar1, Selcuk Universitesi
Vakfi Yayinlari, 211-261.

Sutan, N. A., Isac, V., Duminica, C. ve Popescu, A.,
2017, Studies on the in Vitro Micropropagation
Ability Of Aronia Melanocarpa (Michx.) Elliot,
Current Trends in Natural Sciences Vol, 6 (11), 85-
92.

Tawfik, A., Read, P. ve Salac, S., 1990, Clonal
Propagation Of Liatris pycnostachya Michx By In
Vitro Culture Of Axillary Buds, HortScience, 25
(9), 1137-1137.

Tawfik, A. A.-A. ve Read, P., 1990, In Vitro
Regeneration From Callus of Rosmarinus
officinalis, HortScience, 25 (9), 1155-1155.

Zale, J. M., Borchardt-Wier, H., Kidwell, K. K. ve
Steber, C. M., 2004, Callus induction and plant
regeneration from mature embryos of a diverse set
of wheat genotypes, Plant Cell, Tissue and Organ
Culture, 76 (3), 277-281.


http://aroniainamerica.blogspot.com.tr/2011/03/where-to-purchase-aronia-plants.html
http://aroniainamerica.blogspot.com.tr/2011/03/where-to-purchase-aronia-plants.html

