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ABSTRACT

Allium tuncelianum (Tunceli garlic) is a single cloved important thexeed endemic geophyte of high
commercial importance that grows scattered on hopésate mountains under oak trees in the eastern
Turkish province of Tunceli. Tunceli garlic is usditersely in salads, foods and in pharmaceutiodlis-

try. They also offer a rich choice for their useratk gardens and landscaping. There is need telajev
appropriate agronomic practices for its propagatiotside its habitat. In line with this objectivhetstudy
optimized planting time f1September, 15September and™October) ofA. tuncelianum on mild alkaline
soils under semi-arid climatic conditions of DiyaklvaTurkey. The results of the study showed positiv
gain in morphological characteristics such thatbbdiameter of the plants changed between 3.43 to
4.60 cm, bulb circumference ranged 14.4 to 16.Janthbulb weight had a range of 35.9 and 46.3 g.élhes
results underscore positive effects of early andl &@ptember plantings of Tunceli garlic outsidenibitat
under semi-arid conditions for economic productioth early harvest.
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INTRODUCTION

The genus Allium includes 600—-750 species, mogarlic has been reported for providing resistance
of which; including onion and garlic, are cultivdte against cardiovascular problems since centuries and
and consumed indigenously or are used as harhas been the best investigated among other characte
perennial ornamentals plants since centuries [Emiesistics of all plant species [Stavelikova 2008].
et al. 2006, Block 2010]. Most of them have lightt  Wild relatives of common garlic could serve as
strong pungent smell that is off putting due tospre good source of germplasm for development of new
ence of sulphur containing compounds. cultivars and should be cared for cultivation in re

The garlic is the second most importakitium gions other than their habitats to achieve superior
species grown worldwide as an important spice arresistance/tolerance to pests and disease [Karkgnets
medicinal plant; due to its broad antibiotic adied 2006]. Single cloved structurefllium tuncelianum,
against (gram positive and negative bacteria). &fse is an endemic edible vulnerable threatened plant
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species among Turkish flora of southeast and ewal conductivity of 0.026 (mm hos ¢ Meteoro-
Anatolia [Etoh and Simon 2002, Kizil et al. 2012]logical data for the growing seasons showed long-
It grows scattered at Munzur mountainous range aterm annual mean temperature of 14.8°C and total
Ovacik district of Tunceli province [Ipek et al. @8 precipitation of 495.2 mm for September and July.
Kizil et al. 2014]. Tunceli garlic is usually cotfed The average temperature, humidity ratios and the
from the wild around August and sometimes oveamount of total precipitation values of 2011-2012
collected that threatens the plant with extinctibis and 2012-2013 for the September—July period were
widely exported to metropolitan cities in Turkey fo 13.9°C and 15.6°C; 53.8% and 74.6%; and 406.7 mm
culinary uses as table vegetable, salad, and &r thand 680.6 mm respectively (State Meteorology Insti-
use in local pharmacopeia. They also offer a rictute, Diyarbakir, Turkey).
choice for their use in rock gardens and landscppin  Allium tuncelianum bulbs used in the study were
with their attractive white to pink inflorescendeat obtained from local traders at Ovacik district @nF
yield seeds. celi province (39°16'N; 39°26'E; 1050 m a.s.l.)r-Tu

It has very few agronomic studies that give verkey (fig. 1) during the month of August 2011 and
insufficient information about agronomy of the glanwere freshly harvested; that were previously col-
[Kizil et al. 2012]. There is need to carry out mor lected from wild flora by locals. These bulbs had
studies to know more about the agronomic charactemean bulb diameter of 3.28 cm, mean bulb weight of
istics and behaviour of the plant outside its labit 17 g and mean bulb circumference of 11.2 cm (mean

The aim of this study was to measure, compaof 20 bulbs).
and optimise most suitable planting time for Tuncel
garlic under semi-arid climatic conditions of Diyar
bakir; which has distinct differences in climatarco
pared to its natural habitat with hot temperate cli . %
matic conditions. Determination of the appropriate ! N
planting date for Tunceli garlics outside naturalbih
tat will help to conserve it. Moreover, it will aldielp
and improve local farmers economically; if intro-
duced as economic crop under state patronage. Early
or late sowing of plants could have adverse effeots
quality and quantity of yield. Appropriate sowing
date could vary from plant to plant under different i
growing conditions. Fig. 1. Tunceli garlic growing at its habitat

near Ovacik (Tunceli) under natural condi-
MATERIALS AND METHODS tions on rocky slopes

Field studies were conducted under Diyarbakir Experimental fields were watered before planting.
ecological conditions at the Department of fielPlanting was done with row spacing of 70 cm and
Crops, Faculty of Agriculture (latitude 37°53'N ancplant spacing of 20 cm. The experimental design was
longitude 40°16'E, 680 m a.s.l.), Dicle Universitya randomized complete block design with three tepli
during 2011-2012 and 2012-2013 growing seasorcations for each experimental year with three plant
The experimental area is alluvial plain lying venjings each done or'iSeptember (early September),
close to river Tigris with clay encompassing domi1l5" September (mid-September) and October
nant structure of the soil. It had 0.41% organid-ma(early October) with 48 bulbs in each plot. Plaesi
ter, 1.7 kg h@ phosphorus (®s), 79.8 kg ha po- was kept 8.4 M(2.8 x 3 m) in each of the experi-
tassium (KO), pH of 8.08 (alkaline soil) and electri-ment. Planted bulbs had diameter of 2 to 3 cm and

118 www.hortorumcultus.actapol.net



Kizil, S., Khawar, K.M. (2017). Introduction of endemic Allium tuncelianum Kollman from hot and temperate climate to semi-arid
climatic conditions. Acta Sci. Pol. Hortorum Cultus, 16(5), 117-124. DOI: 10.24326/asphc.2017.5.12

were hand planted at a depth of 5-8 cm in the scwidth, bulb weight and number of bulbils per bulb
The plots were weeded as and when required. Twere significantly |p < 0.05) affected by years (cli-
plots were harvested manually ofl Bune, 2012 for matic changes). The leaf width, bulb diameter, bulb
the first year and i'BMay, 2013 for the second year.circumference and bulb weight were significantly
Plant height, plant stem diameter, leaf lengthf lei{p < 0.05) affected by the planting times (tab. 1)
width, leaf sheath length, flower head diameteth buwithout having any significant effect due to years
diameter, bulb circumference, bulb weight and inducclimatic changes.
tion of number of bulbils per bulb were investighte Planting times did not significantly influence
Morphological data obtained in the study wergplant height § < 0.05), first year mean plant height
analysed statistically, using MSTAT-C (Michigan(112.1 cm) was lower compared to plant height
State University) computer program, and the meai(120.2 cm) obtained during second year (tab. 2).
were grouped, using LSD test at 0.05 level of $signi Comparing differences among planting times, the

cance. minimum plant height was noted on early September
and the maximum plant height was noted on mid
RESULTS AND DISCUSSION September planted cloves. The difference in plant

height on early October planting was statistically

Analysis of variance results showed that plarsimilar to that of mid September planting. The in-
height, leaf length and flower head diameter were ncrease in plant height could mainly be due to avail

significantly affected by planting times (plantingability of more appropriate temperature on mid Sep-
dates) and years; while plant stem diameter, letember and early October planting; that reacted-fav

Table 1. Results of analysis of variance and F values ®frihestigated characteristics

Flower Bulb

Source Plant Stem Leaf Leaf Peduncle head Bulb circumm- Bulb Number
) height diameter length  width length . diameter weight of
of variance (cm) (cm) (cm) (cm) (cm) diameter (cm) ference (cm) bulbils
(cm) (cm)
Years 4.25 72.54%* 0.61 53.65* 38.62** 4,24 5.26 1.52 53.87**  28.23*
Planting times 0.64 0.12 2.96 0.31 6.79* 0.38 16.11** 6.62* 5.88* 0.47
Interaction 0.33 0.85 1.77 0.34 0.26 0.32 8.38* 71.4 1.69 0.36

* Significant at 0.05 probability level; ** Signifant at 0.01 probability level; ns — non-significan

Table 2. Mean values of plant height, plant stem diamdesaf length and leaf width obtained from differemerging
times ofA. tuncelianum

i Plant height Stem diameter Leaf length Leaf width
Flanting (cm) (cm) (cm) (cm)
2011-12 2012-13 Mean 2011-12 2012-13 Mean 2011-12 2012-13 Mean 2011-12 2012-13 Mean
1 Sept. 111.1 118.3 114.7 1.46 1.03 1.25 43.2 43.7 43.5 2.72 1.71 2.23
15 Sept. 112.7 1239 1184 1.43 1.03 1.23 43.4 41.8 42.6 2.80 185 2.33
1 Oct. 112.6 118.4 115.5 1.49 0.93 1.22 42.7 39.6 41.2 2.85 1.71 2.28
Mean 112.1 120.2 146 A 1.00B 43.1 41.7 2.79A.77B
LSD (0.05) ns Years: 0.26** ns Years: 0.73**

** Means within a column and line followed by thense letter are not significantly different accogito LSD test ap < 0.05
ns — non significant
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urably with cloves to utilize their reserve foods t noted in terms of leaf length based on planting
support their growth. Early September planting wittimes and years (tab. 2). Leaf length ranged
hot temperature had negative impacts on growth a43.1 cm to 41.7 cm on plants obtained from first
development of cloves that failed to provide propeand second year respectively. Whereas, leaf width
growth environment to the Tunceli garlic cloves. values were noted as 2.79 cm for the first year and
Plant stem diameter value was determined 1.77 cm for the second year (tab. 2). Although,
1.46 cm on the plants of first experimental yeathere was no significant difference of temperature
whereas, their diameter reduced to 1.00 cm duﬁﬁg between two years, more precipitation was received
year (tab. 2). No significant difference was noted during 2 year that affected these values nega-
stem diameters based on planting dates during bdively.
years. It is known that plant diameter and lengih h  A. tuncelianum plant has a large attractive silver
direct relationship with lodging. Longer plants obwhite, pink or purple very attractive inflorescence
tained from 2 years planting did not gain stem di-and is less pungent compared to other Allium specie
ameter. It is well known that stem laying down othat increases possibilities of using them as @a-or
lodging occur if leverage force of the stem exceedmental plant in urban landscaping especially theé
stem strength. Gaining of plant height was not ddn rock and well drained rain gardens would be ad-
sired for Tunceli garlic under semi-arid conditipas visable. Like all Allium species, Tunceli garliofier
the longer plants were prone to lodging at the timscape is inflated and fistulose that terminates wit
of harvest.The severity of lodging and the lossesa multi — flowered head — like inflorescence. Beact
resulting from it depend on many environmentsoles are present at the bases of the pedicelssdre
factors as well as on numerous plant charactethe is short and the flowers are campanulate dr wit
[Zuber 1994]. The plant achieves greater lodginspreading tepals [Fritsch and Friesen 1990]. lefler
risk through increased growth and developing weecence diameter of Tunceli garlic was affected by di
leverage to support the plants. Mechanical lodginferent planting dates and years (tab. 3; figs 2 @nd
is triggered by strong wind and/or rain and can band bore a number of seeds. Inflorescence diameter
intensified by an attack of insects or fungal pathcin the field trial changed between 8.57 to 9.59 cm
gens [Pinthus 1973, Hoshikawa and Wang 199during first and 2 year showing significant effects
Crook and Ennos 1993]. Lodging is generally morof temperature and precipitation during two yehes t
common on heavy soils because of their relativelranged 8.94 cm to 9.16 cm (tab. 3).
high water and nutrient holding capacity. The Planting times and years significantly affected pe-
plants under rain produce huge amount of biomaduncle length f < 0.05) (tab. 3). Peduncle length
which helps in “C” sequestration and accumulatio(leafless stem) varies according to population itigns
of macro and micro nutrient elements in plant pariPeduncle length showed significant differences be-
depending on the plant species [Dotaniya artween years and planting times. Mean values of pe-
Kushwah 2013]. Under such conditions lodging caduncle length was determined as 81.8 cm for first
be prevented by good drainage and cutting fertilizyear and 92.2 cm for the second year. The maximum
ers to the plants to achieve the objective. The rpeduncle length values were recorded for the plants
sults are in agreement with Fischer and Stappgrown during the first year on mid September plant-
[1987], who found that lodging of wheat has adings, whereas, the minimum peduncle height was
verse effect on yield and is ascribed to reduction noted on plants obtained from early October plant-
photo assimilate supply. ing (tab. 2); when the temperature had dropped sig-
Tunceli garlic plant has opposed leaves on stenificantly. The results support findings of Las-
(tab. 2). Mean numbers of leaves per plant did nkowska [1998], who reported positive effects ofl soi
change significantly irrespective of planting datemoisture due to bark mulching on induction of ra-
or years. Similarly, no significant differences wer ceme length o$cilla campanulata.
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Table 3. Mean values of stem length, flower diameter and lidimeter obtained from different planting timesfotun-
celianum

Peduncle length Flower head diameter Bulb diameter
Planting (cm) (cm) (cm)

times 2011-12 2012-13 Mean* 2011-12 2012-13  Mean  2011-PP12-13  Mean
1 Sept. 84.2a 93.3 88.8a 9.63 8.72 9.16 3.73 bc .60 & 4.17
15 Sept. 845a 94.7 89.6a 9.57 8.68 9.12 3.65biB.97 b 3.81
1 Oct. 765D 88.6 826D 9.58 8.30 8.94 354c 384 3.49
Mean 81.8B 92.2A 9.59 8.57 3.64 4.00
LSD (0.05) Years: 7.21**; Planting time: 4.82* ns Int.: 0.39**

* Means within a column followed by different smigtters are significantly different accordinglt®D test ap < 0.05
** Means within a row followed by different capitietters are significantly different accordingtttest ap < 0.01
ns — non significant

Fig. 3. Tunceli garlic production at the experimentalistabf Dicle University, Diyarbakir
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Table 4. Mean values of bulb circumference, bulb weight anchiper of scale bulb obtained from different plagtiimes
of A. tuncelianum

Planting Bulb circumference Bulb weight Number of bulbils
times (cm) (9)
2011-12 2012-13 Mean 2011-12  2012-13 Mean 2011-2012-13 Mean
1 Sept. 15.6 16.7 16.1a 35.5 57.4 46.4 a 2.67 1.73 2.20
15 Sept. 15.3 15.9 156a 36.3 54.7 455 a 2.40 015 1.96
1 Oct. 14.7 14.2 14.4Db 31.0 40.8 359b 2.76 147 2.12
Mean 15.2 15.6 34.3b 50.9 a 26la 157D
LSD (0.05) Planting times: 1.1* Year999.; Planting times: 7.8* Years: 0.93**

Explanations as in Table 3

Whereas, significant years x planting times interadirst and second planting; whereas, the minimum
tion was noted for bulb diametgy € 0.05). It is as- circumference of 14.4 cm was observed on third
sumed that larger the size of bulb or clove attithe planting times (planting dates). The means of fresh
of planting, has positive impacts on yield. Theultss bulb weight was recorded as 34.3 g for first yeat a
of this study showed that the largest bulbs/cloaes 50.9 g for second year (tab. 4). In terms of plapti
4.60 cm during %' year were obtained from the earlytimes, early and mid September planting times were
September planting times; while the smallesmore favourable for weight gain compared to third
bulbs/cloves of 3.43 cm were noted on early Octobearly October planting time.
planting time (tab. 3). Mean number of bulbils obtained on mother bulbs
were determined as 2.61 for the first year (fig) 4a
and 1.57 (fig. 4b, c) for the second year (tabltdis
reported that early planting was always essential t
get higher number of bulbils and their yield was
significantly reduced with delay in planting. It is
clear that moisture stress induced more bulbils-com
pared to ¥ year with abundant of soil moisture
received in form of precipitation. The results are
compliance to the findings of Abraham-Juarez et al.
[2010]. They found three individuahgave tequi-
lana plants under drought (water) stress produced
bulbils more quickly.

It was noted that for Tunceli garlic increase in

Fig. 4. Bulbils induction (a) during first year and  bulb size positive impact on bulb diameter, bulb ci

(b, c) second year. Arrow heads points induced bul- cumference and bulb weight as well are in line with

bils on main clove of Tunceli garlic during firstc Addai and Scott [2011], who reported that bulb size

second year on the bulbs of Tunceli garlic atthe E 4t njanting influenced vegetative growth in hyaint
perimental Station of Dicle University, Diyarbakir and the lily and when the size of the planted bulb
increased, other parameters related to bulb showed

Bulb circumference values decreased progrepositive increase in proportion to the size of the
sively with each late planting times (tab. 4). Thplanted bulbs. Moreover, they suggested that the
maximum circumference of 16.1 cm was noted frorlarger bulbs at the time of planting grew faster to
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complete their life cycle compared to medium anfor onion had the tallest plants and bulb yield eom
small sized bulbs; where senescence occurredrearlipared to January transplants. They observed that
Tunceli garlic grows on mountainous rocky slopeplant height exhibited strong positive correlatwith
at its natural habitat on acidic soils that havedjo number of leaves per plant, bulb diameter and bulb
drainage (fig. 1) under hot temperate conditiorad thyield per plant. Whereas, Ibrahim [2010] observed
help the cloves to release dormancy [Finch-Savathat onions grown at monthly intervals from Febyuar
and Leubner-Metzger 2006]. It is well known thato June were affected by changes in mean tempera-
Allium species prefer light or medium consistencture fluctuations during successive sowings.
soils pH 4.5-7.5, that can hold a moderate quaatity
water and organic matter [Rahman et al. 2002, IbrcONCLUSION
him 2010]. They do not need high fertilization com-
pared to other species, as their cloves accumulate it is concluded that endemic threatened Tunceli
sufficient amount of nutrients that suffice the#eds garlic could also be conserved outside its natural
during growth [Fascetti et al. 2014]. Itis welld®n  hapitat. The results of the study also underscoce s
that Tunceli garlic has very long dormancy perioccessful cultivation of Tunceli garlic under semidar
The cloves do not sprout until the beginning ofr&pr conditions on alkaline alluvial soils profitably ti
(March); when temperature begins to increase. Serearly harvest (mid May—June) compared to its harves
arid climate and alkaline alluvial soil conditioas gt jts habitat (mid of July); with hot temperaté- cl
Dicle University Diyarbakir experimental area werémate, Furthermore, its cultivation elsewhere (alatsi
favourable for growth and development of the plarits natural habitat) will decrease pressure opatsu-
and did not hamper their growth at new place. lation at its natural habitat and may help in ezgrof
During survey of the natural habitat of plant, ithe plant economically. The results also suggest po
was noted that the plant is harvested close toahid giple use of the plant in landscaping or rain avkr

as the results of this study showed that; regasdiés

the planting times; it was possible to_ mature an,cxkNOWLEDGEMENTS
harvest the plants during mid May of first year ana
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the cloves are planted under semi-arid conditions. ing on growth and development of the common hyhcint

This reduction in maturity time signifies that the and the lily. Agric. Biol. J. North Am., 2(2), 29818,
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