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Oz: Bu calismada, Ruanda’dan temin edilen Pili-Pili biber cesidinin
(Capsicum chinense) anter kiiltiirii performansi, diisiik (A111 genotipi-
Kahramanmaras Turk tipi) ve yiiksek (Inan 3363 g¢esidi-Urfa Turk tipi)
androgenesis kapasitesine sahip iki Turk Capsicum annuum biber materyali
kontrolii ile karsilagtirilmali olarak Tirkiye’nin Akdeniz Bolgesi’nde
degerlendirilmistir. Anterler ilk asamada, 30 g L™ sakkaroz, 2.5 g L™ aktif
kémir, 15 mg L™ giimiis nitrat (AgNOs3), 4 mg L™ 1-Naftalen asetik asit
(NAA), 0.5 mg L™ 6-Benzilaminopiirin (BAP) ve 6.5 g L™ agar iceren
Murashige ve Skoog (MS) besin ortaminda kiiltiire alinnmiglardir. Anterler,
daha sonra 30 g L™ sakkaroz ve 6.5 g L™ agar iceren MS besin ortamina
aktarilmiglardir. Elde edilen embriyolar, ayn1 ortamda kiiltiir edilmislerdir
(ikinci ortam). Caligma sonunda, Inan 3363 ¢esidinden 19.4 embriyo/100
anter, Alll genotipinden ise 4.46 embriyo/100 anter kaydedilmistir.
Beklenildigi gibi Inan 3363 ¢esidi, A111 genotipinden daha iyi performans
gostermistir. Ruanda Pili-Pili ¢esidi i¢in Ozellikle uygun anter kiiltiirii
sathasinin tespiti gibi tiim ¢abalarimiza ragmen, bu gesitten embriyo elde
edilememistir. Sitolojik arastirmalar, klasik biber anter kiiltiirii morfolojik
markirlarinin, Ruanda Pili-Pili ¢esidinde ¢alismadigint gostermistir. Bu
cesidin anter kiiltiiriine tepkisinin zayif oldugu sonucuna varabilmek igin
Ruanda'da denemelerin tekrar edilmesi gerekmektedir. Ruanda'da cevap
alinamazsa, bu ¢esidin anter kiiltiirline cevap vermedigi sonucuna varilabilir.
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Abstract: In this study, anther culture performance of Rwandan Pili-Pili
pepper variety (Capsicum chinense) was assessed in the Mediterranean
Region of Turkey and compared to two Turkish Capsicum annuum pepper
controls having low (A111 genotype-Kahramanmaras Turkish type) and high
(Inan 3363 variety-Urfa Turkish type) androgenesis capacity, respectively.
The anthers sampled were cultured in Murashige and Skoog (MS) medium
including 30 g L™ sucrose, 2.5 g L™ activated charcoal, 15 mg L™ silver
nitrate (AgNOs), 4 mg L™ 1-Naphthaleneacetic acid (NAA), 0.5 mg L™ 6-
Benzylaminopurine (BAP), 6.5 g L™ agar in the first stage. The anthers were
then transferred to MS medium containing 30 g L™ sucrose and 6.5 g L™ agar.
The embryos obtained were cultured in the same nutrient medium (second
one). At the end of the study, 19.4 embryos per 100 anthers were obtained
from the control Inan 3363 and 4.46 from Alll. As expected, Inan 3363
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showed better performance than A111 genotype. In spite of all efforts such as
especially investigating proper anther culture stage for this Rwandan variety,
no embryo could be obtained in the Pili-Pili variety. Cytological
investigations showed that classical pepper anther culture morphological
markers did not work in Rwandan Pili-Pili variety. In order to ascertain that
the anther culture response of this variety is weak, other trials should be
repeated in Rwanda. If there is no response in Rwanda, it could be concluded
that this variety does not respond to anther culture.

1. Introduction

Pepper is one of the most produced and consumed vegetables in the world. There are many
different species and types of this vegetable originated from South America. The consumption of
cultivated species and types of these species may vary by habits and cultures of countries. Rwandan
pepper production was recorded as 4750 tonnes in 698 ha area in 2017 according to FAO (2017)
database. Pili-Pili belonging to Capsicum chinense is one of well-known and popular pepper variety in
Rwandan cuisine. After one of authors of this study visited French markets in Paris, we have realized
that there are different Pili-Pili varieties in the world (Figure 1). Therefore, we have decided to name
ours as “Rwandan Pili-Pili”.

Sl Fuma

Figure 1. Different Pili-Pili pepper variety sold in a Paris-France market

There are many studies on anther culture of pepper (Buyukalaca et al. 2004; Taskin et al.
2011; Irikova et al. 2011; Niklas-Nowak et al. 2012; Grozeva et al. 2013; Olszewska et al. 2014; Al
Remi et al. 2014; Keles et al. 2015; Arn et al. 2016; Ozsan and Onus 2017; Ata et al. 2019 etc.).
However, the rapid progress of breeding projects carried out in pepper, a highly demanded crop in the
world, justifies the continuation of studies aiming at the adaption of anther culture protocols to each
high value genotype. Because, the parents of each newly developed variety need to be rapidly purified.
Anther culture is a time-saving method at this stage. Therefore, the response of Rwandan Pili-Pili
variety to anther culture was determined in comparison with two Turkish genotypes in this study.
Turkish materials known their anther culture performances (one high and one low response) were
selected for comparison. In simultaneous with this study, the breeding potential of Rwandan Pili-Pili
in terms of different characteristics is also investigated in different studies.
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2. Materials and Methods

This study was carried out in Prof. Dr. Saadet BUYUKALACA Tissue Culture Laboratory of
Horticulture Department (Cukurova University, Adana, Turkey) and Alata Horticultural Research
Institute (Erdemli-Mersin, Turkey) in 2018 spring season. Pepper plant materials used were presented
in Table 1 and Figure 2.

Table 1. Pepper genotypes and varieties used in this study

Genotype-Variety Name Species Type Origin
Pili-Pili C. chinense Scotch Bonnet Rwanda
Alata 111 (A111) C. annuum Kahramanmaras (Turkish type) Turkey
Inan 3363 C. annuum Urfa (Turkish type) Turkey
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Figure 2. Pepper plant materials used in anther culture studie
3363 variety-Turkey (C) Alata 111 genotype-Turkey

Inan 3363 variety was developed via selection by GAP Agricultural Research Institute
(Sanlwurfa, Turkey) in 2008. This variety is resistant to high temperature; suitable for open field
cultivation in both spring and summer season and the average yield of Inan 3363 is 5-6 ton da™. Our
previous studies (Ata et al. 2019) showed that it has high androgenesis capacity, especially in certain
months such as August and September in Mediterranean conditions of Turkey. A111 genotype was
obtained from pepper collection of Alata Horticultural Research Institute (ALATA). Anther culture
capacity of this genotype was low in our previous researches. Pili-Pili variety was provided from
Rwanda by one of authors of this study. Donor plants were grown in ALATA under greenhouse
conditions and all necessary horticultural practices were implemented. The anther culture experiments
were done during June. Proper anther culture stage of all materials was tested by staining with
acetocarmine together with morphological markers described by different researchers focused in this
subject (please see Ata et al. 2019 for detail). Surface sterilization was performed by following these
steps: (i) waiting in 70% ethyl alcohol for 30 seconds (ii) rinsing at least five times using sterile water
(iii) keeping in 15% sodium hypochlorite including 1 or 2 drops of Tween 20 (iiii) rinsing at least five
times using sterile water. After surface sterilization, the anthers were extracted from flower buds using
sterile forceps and scalpels in sterile bench and placed into petri dishes including nutrient medium. For
the first 2 days, the cultured anthers were incubated at 35°C in the dark condition, then they were
transferred to the growth chamber having 25°C temperature and 8/16 ours dark-light photoperiod. As
nutrient medium, in first step, Murashige and Skoog (MS) medium (Murashige and Skoog, 1962)

172



YYU FBED (YYU JNAS) 24 (3): 170-175
Shimura et al.. / Investigation of Androgenesesis Capacity of Rwandan Pili-Pili Variety (Capsicum chinense L.) in Turkey

including 30 g L™ sucrose, 2.5 g L™ activated charcoal, 15 mg L™ AgNOs, 4 mg L NAA, 0.5 mg L™
BAP, 6.5 g L-1 agar was used. Then, the anthers were transferred to MS medium containing 30 g L™
sucrose and 6.5 g L™ agar. The embryos obtained were cultured in the same nutrient medium (second
one).

3. Results and Discussion

Although this study was performed to determine androgenesis capacity of Rwandan Pili-Pili
variety, no positive results were obtained from this variety. In fact, the negative anther culture
response in Rwandan Pili-Pili did not surprise us. Because, androgenic response of C. chinense was
too low in a previous study carried out by Denli (2019). While the androgenesis capacities were found
to be 33.66% and 48% in two C. annum genotypes, it was determined as 0.66% in C. chinense
genotype by Denli (2019). Similarly, in a study carried out by Nowaczyk et al. (2009), anther culture
response of (C. frutescens x C. chinense) F2 plants was detected as 0.59%. Another possible
explanation might be that Pili-Pili ecological requirements are not fulfilled in Turkey, although the
study was carried out in Mediterranean part of Turkey known as the hottest and humid place of
Turkey. Despite of our all efforts such as trying different flower bud sizes and some practices on light
conditions in the greenhouse, we could not catch any embryo. In order to be sure of this, the response
of Rwanda grown plants to anther culture should be examined. Currently, we do not have a publication
to compare the results for this variety.

We also realized that the proper anther culture stage was not same in Rwandan material with
Turkish types. Normally we used “the length of the corolla should be equal to that of the calyx or
slightly longer, and almost half of or less the anthers have anthocyanin” as morphological markers in
Turkish pepper types together with using staining acetocarmine one time at the beginning of study
(Buyukalaca et al. 2004). At this morphological step, Rwandan variety was not in late uninucleate or
early binucleate phase. Therefore, we tested different flower bud sizes for proper phase. And also we
have realized that stage transitions were too fast in the flower buds due to high light and temperature.
We tried to cover the greenhouse to reduce light violence. These were some of our efforts to increase
the chance of success in this variety.

In terms of Turkish genotypes, as expected, Inan 3363 variety showed better performance than
Al111 genotype (Figure 3). The performance of this variety changed according to months and nutrient
mediums in a study carried out by Ata et al. (2019). It was varied from 0 to 66.36% and the highest
data was obtained in August. This study was performed in Alata Horticultural Research Institute
conditions as ours. Although the climatic conditions change every year, we can compare the results of
two studies for Inan 3363 variety. While anther culture experiments of our study were carried out
during June, Ata et al. (2019) repeated their studies during one year every month. Therefore, we will
just assess the results obtained from June. Ata et al. (2019) used two different nutrient media and
recorded 5.14% and 8.80% anther culture performance from two media. In our study, we could
calculate 19.4% success in Inan 3363 variety (Table 2). For genotype Alll, the anther culture
efficiency was 4.46% (Table 2). In previous studies from Turkey, green type genotypes have given
similar results.

173



YYU FBED (YYU JNAS) 24 (3): 170-175
Shimura et al.. / Investigation of Androgenesesis Capacity of Rwandan Pili-Pili Variety (Capsicum chinense L.) in Turkey

Figure 3. Germination of embryos obtained via anther culture method in pepper and in vitro plants (A)
Inan 3363 variety (B) A 111 genotype.

Table 2. Anther culture response of pepper genotype and varieties used in this study

Genotype-Variety Total petri Total anther Total embryo  Embryo number
number number number number per 100 anther
Pili-Pili genotype 139 695 0 0
Genotype A111 112 560 25 4.46
Inan 3363 variety 100 500 97 194

As a result, we could not obtain any embryo from Rwandan Pili-Pili variety in Turkey. In
order to ascertain that the anther culture response of this variety is weak, other trials should be
repeated in Rwanda. If there is no response in Rwanda, it could be concluded that this variety does not
respond to anther culture.
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