Identification, characterization and germination parameters of three species of
the genus Crocus from the Iridaceae family in the Damascus countryside —
Syria
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Abstract:

Field tours in 8 areas (Al-Marah - Qara - Al-Sarukhiya - Rankus - Jabadin - Wadi Askar (Al-
Rawda) - Sa'sa - Ain Hour) in the Damascus Countryside Governorate during the months of
October and November 2019 and 2020, and the taxonomic study of the genus Crocus in the
Damascus Countryside Governorate confirmed the presence of three species: Crocus cancellatus,
Crocus aleppicus Crocus damascenus

The results showed that reticulated saffron is a perennial herbaceous plant. The average leaf
length is 8 cm, and the average number of the leaves are 4 leaves, the average length of the stigma
is 1.2 cm. The fruit is an oval pod with an average length of 1.8 cm and is purple in color with
purple stripes. The average number of seeds is 13.3 seeds and the average weight of 100 seeds is
0.813 g. The seed color is reddish brown.

Crocus damascenus is a perennial herbaceous plant with an average leaf length of 8 cm, and an
average number of leaves of 4 leaves, with an average color of stigma length of 3.7 cm. The fruit
is an elongated, paper-shaped box with an average length of 2.8 cm. It opens podium from the top
through three leaves of a light green color with dark brown, an average number of seeds. 16 seeds,
average seed weight 0.8910 g, seed color reddish brown.

Crocus aleppicus is a perennial herbaceous plant with an average stigma length of 2 cm. The
fruit is not present. Aleppo saffron is characterized by a short life cycle of 2-3 weeks and does not
produce seeds.

It was found that the gravimetric seed mass of both reticulated and damask types increased by
52% after soaking for 24 hours in wet filter paper,
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Introduction:

Many scientific efforts have been made to study the Syrian flora from ancient times until now,
with the aim of introducing the important biological treasure, which includes many plant species
widespread in the Syrian nature. However, these scientific studies and research remained short of
ambition, and there must be concerted efforts between all relevant research institutions and Arab
and international organizations. To search for more of this natural heritage, preserve it, and ensure
its continuity in order to achieve sustainable development for the local population by securing food,
fodder, fuel, and medicine. (Atlas of Biodiversity in Syria, 2002) (Atlas of Syrian Desert Plants,
2008).

The genus Crocus belongs to the kingdom Plantae, phylum Magnoliophyta, class Liliopsida,
order Asparagales, family Iridaceae (Al-Wara, 1982).

The moderate climate in Syria provides a good environment for the growth of a wide range of
plants, many of which are used in manufacturing industries (perfumes, soap) and pharmaceutical
industries due to their important and multiple medical benefits. It has been shown that there are
3459 plant species falling under 865 plant genera within 131 plant families. Medicinal and aromatic
content is high in the Syrian plant flora (Handa et al., 2006).
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The current situation of biodiversity in Syria is extremely critical, and is manifested by the
deterioration or extinction of some ecosystems, or the shrinkage or disappearance of some wild
plants. The reason for this is the deterioration of natural environments, as a result of undirected
exploitation of natural resources, overgrazing in forests, and frequent fires. Cultivation of the desert
and draining of swamps.

The disappearance of plant species means the loss of their stock of genetic traits that developed
over thousands of years, which means the loss of great opportunities to find many solutions to food,
medicinal, and perhaps industrial problems, by using them directly or by introducing them into
genetic improvement programs.

It should be noted that the loss is not only through the disappearance of plant species; Indeed,
some of them deteriorate genetically through the disappearance of many of their ecotypes and
varieties due to the shrinkage of their natural distribution area and the deterioration of their natural
environments, which negatively affects their adaptation to environmental changes or when they are
introduced into breeding programs to develop varieties with specific characteristics (Nahal, 1989).

Saffron was grown in the tenth century AD in Iran, where it was and is still grown in the Kashmir
region. With the Mongols’ attack on Iran, saffron found its way to China, and in the tenth century
AD the Arabs carried it to Andalusia. (Atlas of Medicinal Plants in the Arab World, 2012)

The Iridaceae family includes about 70 plant genera and about 1,500 plant species. They are
perennial herbaceous plants with rhizomatous tuberous bulbs or tuberous bulbs, and rarely small
shrubs. They are spread all over the world. The leaves are sometimes dense and double-rowed. The
flowers are single, as in saffron, or arranged in inflorescences, as In the Iris genus, it is usually
radial in shape, and sometimes bisexual. The ovary is bisexual, the ovary is inferior, and the male
is three-stammered. The fruit is a multi-seeded cassette, one of the most important of its genera:

The Iris genus: It includes about 300 plant species, most of which are grown for ornamental and
aromatic purposes.

The Crocus genus: It includes 50 plant species, the most important of which is cultivated saffron,
which is an herbaceous plant that includes a tuberous, earthen bulb. During flowering, the ovary
remains under the surface of the soil. The fruit is a pod that emerges from the soil during seed
maturation. (Al-Sabbagh et al., 2012)

The Crocus genus has about 100 plant species (Harpke et al. 2013). Information on saffron seed
germination is limited (Baskin, 2014) and the majority of the genus Crocus appears to have similar
germination characteristics such as post-ripening conditions and photosensitivity such as cyclamen
and clover.

Saffron seed germination does not require special conditions, and it can easily germinate in field
conditions when it is planted on time in the 10th month, taking into account the negative impact of
the surrounding environment and environmental conditions. (Evangelia and Costas.2015).
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The duration of the elimination of physiological dormancy varies depending on the species and
is usually from two months to a year. Among the factors affecting the rate of physiological
dormancy (temperature, humidity, seed oil content, and outer seed coat) (Iglesias-Ferna'ndez et al,
2011)

There is a role for breaking dormancy in seeds through alternating temperatures in summer and
winter (Baskin and Baskin, 2004).

Physiological dormancy can be broken by storing dry food at a high temperature, which requires
a period of 3 months, and this happens naturally during the summer (Ziyan FuA et al 2013).

The Crocus genus has about 100 plant species (Harpke et al. 2013). Information on saffron seed
germination is limited (Baskin, 2014) and the majority of the genus Crocus appears to have similar
germination characteristics such as post-ripening conditions and photosensitivity such as cyclamen
and clover.

Saffron seed germination does not require special conditions, and it can easily germinate in field
conditions when it is planted on time in the 10th month, taking into account the negative impact of
the surrounding environment and environmental conditions. (Evangelia and Costas.2015).

The duration of the elimination of physiological dormancy varies depending on the species and
is usually from two months to a year. Among the factors affecting the rate of physiological
dormancy (temperature, humidity, seed oil content, and outer seed coat) (Iglesias-Ferna'ndez et al,
2011)There is a role for breaking dormancy in seeds through alternating temperatures in summer
and winter (Baskin and Baskin, 2004).

Physiological dormancy can be broken by storing dry food at a high temperature, which requires
a period of 3 months, and this happens naturally during the summer (Ziyan FuA et al 2013).

Saffron seeds have a long growth capacity, and many seeds do not germinate until after a year
or more and remain dormant in the ground. (Evangelia and Costas, 2015)

The external shape of the seeds of the saffron genus did not differ significantly between the
varieties, while the seed sizes were significantly variable (Mehmet et al, 2018)

Due to the lack of taxonomic studies that dealt with plant species widespread in the Syrian flora,
the importance of this study lies in the morphological documentation of some species of the genus
Crocus from the Iridaceae family spread in the Damascus countryside area, with the aim of
identifying them, establishing a taxonomic key for them, and confirming their presence in the
Syrian flora.

Wild saffron is one of the most important wild and medicinal species widespread in Syria. Due
to the lack of research on this species, in addition to the severe shortage and deterioration of the
corms of this wild species, it makes it an endangered species in addition to its very low. -

Research materials and methods reproduction rates:
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1-3 -Research materials:

Field trips were conducted in the areas of the Damascus countryside governorate to collect and
study wild species of saffron of the genus Crocus during the months of October and November of
the 2019 and 2020 study seasons, where the following species were collected:

a. crocus cancellatus

b. crocus damascenus

C. crocus aleppicus
-2-3 -Methods:

1-2-3 -Collecting samples: The plants were collected in the flowering stage, where the whole plant
(flowers and corms) was collected and replanted in pots with the aim of monitoring the plant and
following its growth and phenological stages. The place of collection and the date of collection
were written on the pot.

Study of the morphological description of plants: The plants were classified and described by
referring to the relevant scientific references:

e Motuerde,1966.

e Atlas of Biodiversity, 2002.

e Atlas of the Syrian Desert 2008.

e Atlas of medicinal and aromatic plants in the Arab world 2012.

e Descriptors for crocus (crocus spp), 2015.

-2-2-3 Floral indicators: flower neck length, flower petal shape, petal head shape, flower tube color,
dominant color in the petal, color of lines and veins on the petals, venation pattern, flowering date,
stigma branching pattern, average stigma length, Stigma color.

ALTAIAIAIA

Figure No. (1) The shape of the petals. Figure No. (2) The apex of the petals

2 3

Descriptors for crocus (crocus spp), 2015

-Leaf indicators: presence of leaves at flowers, average leaf length, average number of leaves, leaf
color, and presence of a white stripe in the center of the leaf.
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-Fruit indicators: average number of fruits, average fruit length, average number of seeds per fruit,
average seed weight (weight of 100 seeds), fruit shape, seed color, fruit color.

Figure No. (3) The shape of the fruit. Figure No. (4) The shape of the seed
Descriptors for crocus (crocus spp), 2015

Indicators of corms: the outer covering of the corm, the average length of the corm, the average
diameter of the corm, and the shape of the corm.

=00 ¢

Figure No. (5) The shape of the corms
Descriptors for crocus (crocus spp), 2015
Research materials and methods Seed treatments:

Seeds of wild saffron species (Crocus cancellatus Crocus damascenus (obtained from the
process of inventorying wild saffron plants during the two years 2019-2020, as they were collected
in the period between the end of July and the beginning of August from the Damascus countryside
governorate from the following locations) reticulated saffron (Qara, Ain Hour, Jabadin, Al-
Sarukhan, Sasa'a and Damascene saffron (Al-Marah-Rankous).

Plant material:

Calculating the weight mass of the seeds: The seeds are weighed after placing them in a petri
dish with two filter papers, with the papers moistened, and kept for 24 hours in laboratory
conditions (24 degrees Celsius and humidity 20-30%), Then the seeds are removed, dried with
tissues, re-weighed, and the percentage increase in weight mass in the seeds is calculated. From
the following equation:

WS = (WI-WF/WF) *100% Where: WI = seed weight after 24 hours of seed soaking
WF = fresh seed weight

WS = percentage of weight gain of seeds Ziyan FuA et al 2013(
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Weight of a thousand seeds: The importance of this indicator comes from the fact that it enables
us to identify the quality and vitality of the seeds and their quality, as it indicates the size of the
seed and its fullness of nutrients. When the seeds are equal in size, evidence of a greater saving of
nutrients is the weight of a thousand seeds, and it can be calculated mathematically when the
quantity of available seeds is few according to the following equation:

Weight of 1000 seeds = average weight of 100 seeds x 10 (ISTA, 1996)
Seed treatments to break the dormancy phase:

Many results of studies related to the effect of seed treatment before planting in physical and
chemical ways were used to reduce the time required for germination and increase its percentage
(). Planting seeds with a layer of soil and herbs from the same site as collecting wild plants was
used, cold mulching was used, and gibberellic acid was used in Stimulating seeds to germinate. In
general, 4 treatments were used with the aim of influencing the seeds internally and externally to
improve their germination:

1 -T1 The seeds were placed in water for 24 hours, then planted in tubs containing soil + grasses
(surface layer) from the original location of the collection site.

2 -Cold fertilization by placing the seeds in moist sand at a temperature of (4°C) for a period of
154 days, then storing them at a temperature of 10°C with sufficient humidity.

3 -Soaking with gibberellic acid, concentration of 400 mg/L, for 20 minutes and placing it between
two leaves of a Petri dish.

4 -The witness placed the seeds between two petri dishes without treatment and preserved them
until they were planted in the field.

The previous treatments were chosen for their role in stopping or reducing the effect of abscisic
acid on seeds, as it inhibits the physiological activity inside the seed, encourages hydrolysis
enzymes, and increases their effectiveness. Gibberellic acid treatment was also used because of its
positive effect on the plant.

4 -Results:

5 -Geographical data for the studied areas: The following table shows the coordinates of the
collection areas.

Table (1) Coordinates of collection sites

Location Region Height above sea level/m Longitude Latitude

Location Region Height Longitude Latitude
above sea
level/m
Al Marah Al Nabek 1500 36'68' 06" 33°87' 80"
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Qara Al Nabek 2464-1200 36'44' 39" 34°09' 15"
Jabadin Al Qatife 1500 3630 33" 33°49' 35"
Sasa'a Qatana 1200 3601'18" 33°17' 03"
Ain Hour | Al-Zabadani 1480 36°08' 09" 33°46' 17"
Rencos Al tall 2150-1650 3623'15" 33°45' 24"
Wadi Askar | Al-Zabadani Y
(Al-Rawda) 1200 360118 333911
Al saarukhia | Al-Zabadani 1600 360228 3363627
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Figure No. (6): A map from Google Maps indicating the studied places

2 -Samples studied and place of collection:

sites were chosen for the study: Al-Marah - Qara - Al-Sarukhiya - Rankous - Jabadin - Wadi
Askar (Al-Rawda) - Sasa' - Ain Hour. Of these, 3 species of the genus Crocus were collected in
Table (1). One of the most notable results was confirmation of the presence of these species within
the Damascus countryside governorate in the Syrian flora.

Table (2) Areas for collecting wild saffron samples

Type Date of collection
Crocus crocus - Qara - Al-
cancellatus L1/1/2020 11/5/2019. Saruk?nya Sasa'
- Ain Hour
Jabadin
erocus 10/25/2020 10/31/2019 Al-Marah-
damascenus Rankous
Crocuse - Wadi Askar
aleppicus 11/5/2020 11/10/2019 (Al-Rawda) Ain
Hour. Rankous

1-Classification indicators:
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The morphological classification of wild saffron species collected from the previous sites was

based on the following taxonomic indicators, Table:(3)

Saffron type
C. cancellatus C. damascenus C .aleppicus
The outer covering Coarse mesh fibers Rough parallel fibers Smooth fibers
of the and tangled fibers light brown light brown
corm(Texture light brown
the color)
Average Corm )5 )5 15
length/cm
A\-ferage corm ) 13 |
diameter/cm
Corm shape Flattened-globose Flattened-globose Sub globose
The presence of No leaves No leaves Leaves appear with
leaves at the flowers
flowers
Average length of 8 8 6
leaves/cm
Average number of 4 4 3
sheets/sheets
Color of leaves dark green dark green green
The presence of a Present Present Present
white stripe in the
center of the leaf
Tepal shape Elongated Elongated ovoid
Tepal apex shape Acute Rounded Rounded
Color of the floral Cream white Creamy white with Gray with yellow at
tube apex dark purple veins the base of the petal
Average flower 5 5 1.3
neck length/cm
The dominant color violate Very light violet White with yellow at
of the petal the base
The color of the dark purple dark purple Purple main vein at
lines and veins on base of petal
the petals
Vein pattern In an orderly manner On the main veins unavailable
Flowering time until 11/24 4/10 until 11/24 4/10 until 11/25 15/10
Style of stigma Branched 3 branches Branched 8 branches Branched with 8
branching at the top at the top branches at the apex
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Average stigma 12 3.7 5
length/cm
Stigma color light red Orange red Orange red
Average number of -
. . 2 2
fruits/vesicles
Average fruit 13 )3 -
length/cm
Average number of -
seeds within the 13.3 16
fruit/seed
Average weight of -
81 .891
100 seeds/g 08133 08915
Fruit shape fusiform oval -
Seed color Reddish brown Dark brown -
Fruit color Purple with purple light green -
stripes

3 -Results: The morphological description of wild saffron species collected from the targeted areas
can be summarized as follows:

5-1 -Botanical description of reticulated saffron:

A perennial herbaceous plant. The leaves are not present at the flowering stage, and appear
immediately after the flowers. The average leaf length is 8 cm, and the average number of leaves
is 4 leaves. It is dark green in color with a white stripe. Flowering occurs after the first rain in the
fall. The flower is hermaphrodite and bears a pink spikelet. The average length of the flower neck
is 5 cm. The color of the flower tube is creamy white. The sleeve is radial, the symmetry is tubular,
and its pieces are similar and almost equal in size. The petals are elongated and the petal head is
sharp. The dominant color of the petal is light purple with regular dark purple lines and veins. The
stamens are triangular. The thread is short white. Its length is about a quarter of the length of the
anther. The anther is yellow, strongly twisted, and the pollen is yellow. The female organ is
composed of three carpels, and the lower ovary consists of three chambers located under the soil.
It is surmounted by a light red pen branching into three main branches at the top. The stigma is of
average length. 1.2 cm. The fruit is an oval, paper-shaped box with an average length of 1.8 cm. It
opens ovately from the top through three purple-colored leaves with purple bands. The average
number of seeds is 13.3 seeds, and the average weight of 100 seeds is 0.813 g. The seed color is
reddish-brown.

The corm is spherical, flat, with a light brown color, its average length is 2.5 cm, and its average
diameter is 2 cm. It is covered by several leaves, the outer part of which is composed of a network
of coarse fibers, leaving rectangular or diamond-shaped spaces between them, which extend along
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the length of the stem as coarse mesh fibers, and the inner part is intertwined fibers. A new stem
appears every year at the base of the stem and above the old stem.

Flower Parts of a flower

Stigmas The whole plant

Plant in its natural environment

Botanical description of Damascene saffron:

A perennial herbaceous plant. The leaves are not present at the flowering stage, and appear
immediately after the flowers. The average leaf length is 8 cm, and the average number of leaves
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is 4. Dark green in color with a white stripe. Flowers take place after the first rain in the fall. The
flower is hermaphrodite and bears a pink spikelet. The average length of the flower neck is 5 cm,
the color of the flower tube is creamy white, the sleeve is radial, the symmetry is tubular, its piece
is similar, almost equal in size, the petals are elongated, and the head of the petal is rounded, the
dominant color of the petal is very light purple with the lines and veins on the main veins dark
purple in color, the three-threaded stamens are white. Short, about a quarter of the length of the
anther. The anther is yellow, strongly twisted, and the pollen is yellow. The female organ is
composed of three carpels. The ovary is below three chambers, located under the soil. It is topped
with a red-orange pen, branching into 8 branches at the top. The average length of the stigma is 3.7
cm. The fruit is an elongated, paper-shaped box with an average length of 2.8 cm. It opens ovately
from the top through three leaves that are light green with dark brown. The average number of
seeds is 16 seeds, and the average seed weight is 0.8910 g. The seed color is reddish brown.

The vine is spherical, flat, with a light brown color, average length of 2.5 cm and average
diameter of 3.3 cm. It is covered by several leaves, the outer part of which is composed of a network
of coarse fibers that leave rectangular or diamond-shaped spaces between them, and extend along
the length of the stem as coarse fibers. A new vine appears every year. At the base of the stem and
above the old vine.

Flower

Parts of a flower
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Plant in its natural environment stigmas
Botanical description of Aleppo saffron:

A perennial herbaceous plant with leaves that appear at the flowering stage. Their average length
is 6 cm and the average number of leaves is 4. They are dark green in color with a white stripe.
Flowering takes place after the first rain in the fall. The flower is hermaphrodite and bears a pink
spikelet. The average length of the flower neck is 1.3 cm. Color The flower tube is gray with yellow
gradations at the base of the petal. The sleeve is radial. The symmetry is tubular. Its pieces are
similar and almost equal in size. The petals are oval, and the tip of the petal is rounded. The
dominant color in the petal is white with a yellow color at the base with a purple main vein at the
base of the petal. The stamens are triangular, the thread is yellow. Short, about a quarter of the
length of the anther. The anther is yellow and strongly twisted. The pollen is yellow. The female
member is composed of three carpels. The ovary is below three chambers and is located under the
soil. It is topped by a red-orange pen branched into 8 branches at the top. The average length of the
stigma is 2 cm. The fruit is not present. Aleppo saffron has a short life cycle of 2-3 weeks and is
not a seed producer.

The corm is spherical, light brown in color, average in length, 1.5 cm long, with an average
diameter of 1 cm. It is covered by several leaves, the outer part of which is composed of a network
of smooth fibers that leave small spaces between them and extend along the length of the stem. A
new corm appears every year at the base of the stem and above the old corm, but it is smaller. larger
than the previous one.

L
i3

Plant in its natural environment
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Parts of a flower

stigmas

Germination rate:

The results in table () show that the germination rate of the wild species varied between the
treatments and the species studied. This is a result of the response to the treatments. Treatment (1)
gave the highest germination rate of 63%, significantly superior to treatment (3) with a germination
rate of 17.08%, while the remaining treatments were without significant differences as well. As for
the type of seeds, the differences were not significant. As for the interaction between the type of
seeds and the studied treatments, treatment (1) was superior to the type of seeds, reticulated saffron.

C cancellatus gave a germination rate estimated at 73.33% on the type of seeds of the Damascus
saffron type treated with treatment (1), and it also outperformed the two types of seeds treated with
treatment (3), and the germination percentage in them reached (17.50 and 16.6%)), respectively.

1 2 3 4 mean
73.333a 0.00d 17.500c 5.000d 19.3182A
cancellatus
C.
56.667b 0.00d 16.667¢c d5.000 19.5833A
C.
damascenus
63 A 0.00 C B17.08 C5
LSD5% For seed For For
type=21.99 | treatment=6.10 interaction=5.91

*Different lowercase letters indicate significant differences in the interaction coefficients.

**Different capital letters within a line indicate significant differences between coefficients.

***Different capital letters within the column indicate the presence of significant differences

between the two types of wild saffron.

Conclusions and recommendations:
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1 -The study confirmed the presence of the three species (crocus cancellatus - crocus damascenus
- crocus aleppicus) in the Damascus countryside governorate.

2 -Variation in stigma characteristics (length and branching of stigmas) in the studied samples of
wild saffron.

3 -Propagation of wild saffron (reticulated saffron and Damascus saffron) through seeds, except

for Aleppo saftron.

4- Deepening the study of Syrian flora.
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