
Introduction

The species of Iris L. are perennial herbaceous plants
with a rhizomatous or bulbous, underground stem. These
plants are of economic importance since they are used in
decoration and medicine. Drugs obtained from the
rhizomes of these species are utilized to cure upper
respiratory system infections, and to prevent teething
problems of babies; rhizomes are also used in the
perfume industry (1). Furthermore, I. histrioides Foster
and I. persica L. are consumed as food and used for their
flowers in rural areas.

Of the ornamental plant, the species of Iris are the
most prominent ones grown in gardens and parks and on
balconies (2). These plants are popular because of their
bright, colourful and pretty flowers, and also because
they bloom earlier and grow faster than many other
ornamental plants. Many new hybrids have been obtained
by crossing some species of Iris such as I. histrioides x I.
winogradowii. Since these new hybrid species have nicer
and more colourful flowers, and grow faster than their
parents, they have great value in todayÕs floristry (3).

The purpose of this study is to investigate I.
histrioides, an endemic plant, phenologically and
ecologically. Since bulbous plants have a short life span,
the food element cycle in the above and below-ground
parts is different in the vegetative and the generative
growth period, which makes them interesting from an
eco-physiological perspective. Therefore, I. histrioides
was selected as research material for this study.

Geography and Climate of Research Areas

I. histroides samples were collected from bushy areas
of Quercus sp. and from stony parts of steppe areas
(Figure 1).

The geological structure of Yeßilyenice-Direkli Village,
�ukur�ren Village, Derebaßalan Village and DeÛirmendere
Plateau are composed of volcanic facies lies in bands of
colourful schist and prequartz. On this volcanic facies, the
dominant formation is jurassic cretaceous in Yeßilyenice-
Direkli Village, neogene in �ukur�ren Village, and grey-
white coloured permian in Derebaßalan Village and
DeÛirmendere Plateau (4). Tavßan mountain-Gelinsini
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Village has a different geological structure. It is composed
of submarine lava, red limentones, and tiny granules and
also blocks of white-grey mesozoic limentones (4).

In order to explain the climatical peculiarities of the
localities of the samples, data from Amasya, Merzifon,
Suluova and Ladik meteorology stations were obtained
from the Ministry of the Environment and General
Direcrate of National Meteorology Archives (5). Since
there are no meteorology stations in Gelinsini (Tavßan
mountain), Direkli, Derebaßalan and �ukur�ren Villages
and DeÛirmendere Plateau, average monthly and annual
temperature values were calculated according to the
smallest squares method prepared by DoÛan (6); average
monthly and annual rain values were calculated according
to Erin� (7). Climatic diagrams were drawn according to
WalterÕs method (8). Climate diagrams for the plant
sampling sites are shown in Figures 2 (a,b,c,d) and 3
(a,b,c,d,e).

According to EmbergerÕs method (9), it was
determined that Ladik has Central Mediterranean
(W.A.Sp.Sm), Suluova, Merzifon, Derebaßalan Village,
�ukur�ren Village, Direkli Village, DeÛirmendere Plateau
and Gelinsini Village have East Mediterranean
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Figure 1. Geographical map of Research Areas
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Figure 2a. Climatic diagram pertaining to Ladik meteorology station
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Figure 2b. Climatic diagram pertaining to Suluova meteorology
station
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Figure 2c. Climatic diagram pertaining to Amasya meteorology station
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station



precipitation regime second variant (Sp.W.A.Sm) and
Amasya has East Mediterranean precipitation regime first
variant (W.Sp.A.Sm). Ladik, Derebaßalan Village, Gelinsini
Village, �ukur�ren Village and DeÛirmendere Plateau are
in the rainy Mediterranean Bioclimatic zone; Suluova,

Amasya and Merzifon are in the semi-dry Mediterranean
Bioclimatic zone; Direkli Village is in the light-rainy
Mediterranean Bioclimatic zone (Tables 1,2).

Materials and Methods

1. Localities:

a. A5 Amasya: Suluova, the Village �ukur�ren, bushy
areas in Karakaya district at 900 m (Figure 1).

b. A5 Amasya: Yeßilyenice, the Village Direkli, Quercus
bushy areas in G�locaÛÝzÝncal district at 1300-1350 m
(Figure 1).

c. A5 Amasya: AkdaÛ, rocky areas of DeÛirmendere
Plateau at 1500 m (Figure 1).

d. A5 Amasya: Merzifon, TavßandaÛÝ bushy areas
around the Village Gelinsini at 1600 m (Figure 1).

e. A6 Samsun: Ladik, bushy areas around the Village
of Derebaßalan at 1500 m (Figure 1).
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Figure 3a. Climatic diagram drawn according to the value
interpolated for Gelinsini Village
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Figure 3c. Climatic diagram drawn according to the value
interpolated for DeÛirmendere  Plateau
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Figure 3e. Climatic diagram drawn according to the value
interpolated for Derebaßalan  village
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Figure 3d. Climatic diagram drawn according to the value
interpolated for �ukur�ren Village
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350 Tablo 1. According to Emberger method (1957) Mediterranean Bioclimatic zones of Meteorology Stations where the species are found

Stations P PE S M m Q Precipitation Regime types Bio-climatic zones according to Q values

Ladik 950m 857.9 147.1 5.86 25.1 -1.8 111.9 Central Mediterranean (W.A.Sp.Sm.) Rainy Mediterranean climate

Suluova 450m 355.5 59.5 2.08 28.5 -1.4 43.4 East Mediterranean precipitation regime second Semi-dry Mediterranean climate

variant (Sp.W.A.Sm.)

Amasya 412m 420.9 54.9 1.8 30.4 -0.4 48.2 East Mediterranean precipitation regime first Semi-dry Mediterranean climate

variant (W.Sp.A.Sm.)

Merzifon 755m 392.4 68.7 2.4 27.8 -2.4 45.1 East Mediterranean precipitation regime second Semi-dry Mediterranean climate

variant (Sp.W.A.Sm)

Sp: Spring, W: Winter, A: Autumn, Sm: Summer

Table 2. Precipitation regime types and Bioclimatic zones of study areas that has no meteorological measurements by interpolation

Stations P PE S M m Q Precipitation Regime types Bio-climatic zones according to Q values

Derebaßalan Village 1500m 1154 221.5 13.4 16.5 -6.5 180.2 East Mediterranean precipitation Rainy Mediterranean climate

regime second variant

DeÛirmendere Plateau 1500 m 1074 201.1 12.3 16.3 -6.9 166.5 Ò             Ò Ò                 Ò

�ukur�ren Village 900m 576.9 114.7 5.97 19.2 0 106.2 Ò             Ò Ò                 Ò

Direkli Village 1300 m 900 176 10.1 17.4 -26 77.1 Ò             Ò Light-rainy Mediterranean climate

Gelinsini Village 1600m 848.7 185.5 11.6 16 -7.3 131.2 Ò             Ò Rainy Mediterranean climate
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2. Analysis of plant and Soil Samples

Soil samples were taken twice a year from the study
areas both in the vegetative and generative periods. Soil
samples were taken from 0-20 cm depth after removing
the litter, put into polyethylene bag in portions of
approximately 1-2 kg, brought to the lab, and dried at
room temperature. The soil samples were sifted with a
standard 2mm sieve. The pH of air-dried soil samples was
measured with a Beckman pH Meter in saturated mud,
and the scructure was analyzed by the Bouyoucus
hydrometer method. CaCO3 percent was analyzed by
Scheibler Calcimeter and total salinity was designated by
a conductivity bridge instrumentÓ. Nitrogen (N%),
phosphorus (P%), potassium (K%) and organic matter
contents of the soil samples were analyzed by standard
micro-Kjeldahl procedure, ammonium molybdate-tin
chloride method, flame photometer (in extract preparing
with 1N ammonium acetate) and the Walkley-Black
method respectively (10). The results of soil analysis
were explained according to Uslu (11), Pirdal (12) and
Allen et al. (13).

The plant samples were collected from the study areas
both in the generative and vegetative growth periods,
brought to the laboratory in polyethylene bags, and
cleared. The above- and below-ground parts of the plants
were cut into small pieces, and dried at 70 ¡C in an oven
for 48 hours. Then, they were powdered in a hammer
mill, and ground in a Wiley mill to pass through a 20-
mesh sieve prior to analysis. The samples for N analysis
were digested with sulphuric acid and selenium using a
Kjeldahl apparatus. Nitrogen analysis of ground plant
samples was carried out according to KjeldahlÕs method

(14). K and P analysis samples were subjected to wet
ashed treatment with perohloric acid-nitric acid (1:4),
and P was determined by using a Jenway
spectrophotometer. P content was determined using the
ammonium-molybdate-stannous chloride method. K
analysis was carried out by Petracourt PFP one-flame
photometer (10,13). According to the values measured in
the plant and soil samples, means and standard error
were found. The results of plant analysis were explained
according to Ka�ar (14).

Results

1. Phenological observations

1. Leaf development and primary shoot end of
February

2. Leaf maturation middle of March-end of March

3. Flowering middle of April

4. Fruit end of April

5. Seed maturation middle of May

6. Drying of upper part of plant end of May middle of
June

The phenological development of the species may vary
according to its habitat and altitude. The plant is
distributed on the mountain slope and in Quercus bushes,
in rocky, calcareous places at an altitude of 900-1600 m.

2,N,P,K Contents of the Plant Parts

The N, P and K contents of the below-ground parts of
I. histrioides are given in Table 3. It was observed during

Table 3. N,P and K (%) contents in below-ground parts (rhizome,
root) of I. histrioides

Locality N% P% K%

*            ** *           ** *         **

Suluova-�ukur�ren Village 0.672/0.814 0.034/0.049 0.72/0.91

Yeßilyenice-Direkli Village 0.828/1.020 0.039/0.064 0.83/1.34

AkdaÛ-DeÛirmendere Plateau 1.080/1.212 0.047/0.098 1.52/1.93

Merzifon-Gelinsini Village 1.064/1.252 0.092/0.142 1.77/1.83

Ladik-Derebaßalan Village 0.895/1.117 0.067/0.162 0.91/1.24

Means ± Standard error 0.907/1.083 0.055/0.103 1.15/1.45

±0.076/±0.078 ±0.011/ ±0.022 ±0.208/ ±0.19

*Vegetative period               **   Generative period

Table 4. N, P and K (%) contents in above-ground parts of I.
histrioides

Locality N% P% K%

*            ** *         ** *          **

Suluova-�ukur�ren Village 1.472/1.065 0.045/0.037 2.99/2.05

Yeßilyenice-Direkli Village 1.240/1.024 0.049/0.038 1.25/0.83

AkdaÛ-DeÛirmendere Plateau 1.327/1.186 0.152/0.105 1.74/1.27

Merzifon-Gelinsini Village 1.408/1.152 0.120/0.090 2.67/1.84

Ladik-Derebaßalan Village 1.215/1.024 0.142/0.089 2.56/2.26

Means ± Standard error 1.332/1.090 0.101/0.072 2.24/1.65

±0.048/±0.033 ±0.024/±0.019 ±0.322/±0.263

Vegetative period                **  Generative period



the generative period that N, P and K contents are higher
in the below-ground parts than in the above-ground
parts. The N content was found to be 0.672%-1.080%
(0.907 ± 0.076) in the vegetative, and 0.814%-1.252%
(1.083 ± 0.078) in the generative period. In the below-
ground parts of the plant, phosphate content ranges from
0.034% to 0.092% (0.055 ± 0.011) in the vegetative
period, and from 0.049% to 0.162% (0.103 ± 0.022)
in the generative period. The content of potassium ranges
from 0.72% to 1.77% (1.15 ± 0.208) in the vegetative
period, and 0.91% to 1.93% (1.45 ± 0.19) in the
generative period.

N, P and K contents of the above-ground parts of the
plant during vegetative and generative growth periods
are shown in Table 4. In the vegetative growth period,
above-ground parts have higher nutrient contents than
below-ground parts.

Nitrogen content is 1.215%-1.472% (1.332 ±
0.048) in the vegetative period. It is 1.024%-1.186%
(1.090 ± 0.0033) in the generative period. N content
was found to be within normal limits for each period. P
content ranges from 0.045% to 0.152% (0.101 ±
0.024) in the vegetative period, and from 0.037% to
0.105% (0.072 ± 0.019) in the generative period. The
potassium content was found to be 1.25%-2.99% (2.24
± 0.322) in the vegetative period, and 0.83%-2.26%
(1.65 ± 0.263) in the generative period.

3. The results of physical and chemical analysis of
the soil samples

The results of physical and chemical analysis of the soil
samples taken from localities where I. histrioides is

distributed are shown in Table 5. According to the
results in the table, the plant grows better on
argillaceous-loamy and loamy soils. Soil pH values are
7.05-7.60. That is to say, this plant grows better in the
light alkaline soil. The proportion of total salinity ranges
from 0.03% to 0.09%. The total salinity is very low in
all of the localities. The content of CaCO3 ranges from
2.32% to 5.02% in the soil where the species grows.
However, CaCO3 content is at medium and low levels.
The water holding capacity of the soil is between 55%
and 64% (Table 5).

Chemical analysis results of soil samples are given in
Table 5. The nitrogen content is 0.795%-0.935% in the
vegetative period, and 0.522%-0.815% in the
generative period. The phosphorus content is 0.002%-
0.009% in the vegetative period, and 0.001%-0.007%
in the generative period. The content of potassium ranges
from 0.430% to 0.77% in the vegetative period, and
from 0.37% to 0.54% in the generative period. The
organic matter contents of soil samples are 3.69%-
5.56% in the vegetative period, and 3.02%-5.10% in
the generative period. Organic matter content is usually
high. It may occur on soils rich in organic matter.

Dissussion

In this study, the phenological and ecological
properties of I. histrioides  were researched and its
distribution areas around Amasya were determined. I.
histrioides has been previously reported in the category
of R (rare) plants by Ekim et al. (15). This plant has a
great economic importance in terms of decoration (3).
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Tablo 5. Physical and chemical analysis results on the soil samples of I. histroides habitat

Locality Clay % Silt % Sand % Texture class Soil pH Total CaCO3 Water Holding N % P % K % Organic matter

Salinity % % Capasity % *     ** *     ** *     ** *     **

Suluova-�ukur�ren 35.44 23.96 40.10 Argillaceous- 7.60 0.06 5.02 55 0.857/0.762 0.008/0.005 0.77/0.38 4.66/4.12
Village Loamy

Yeßilyenice-Direkli 24.83 32.21 42.96 Loamy 7.10 0.04 2.32 64 0.935/0.720 0.002/0.001 0.49/0.37 5.56/5.10
Village

AkdaÛ-DeÛirmendere 29.82 25.18 45.00 Argillaceous- 7.10 0.03 2.60 55 0.825/0.657 0.003/0.002 0.61/0.54 3.75/3.02
Plateau Loamy

Merzifon-Gelinsini Village 25.81 36.09 38.10 Loamy 7.05 0.03 2.45 55 0.795/0.522 0.009/0.007 0.43/0.38 5.54/4.98

Ladik-Derebaßalan 40.53 19.38 39.49 Argillaceous 7.10 0.09 2.90 60 0.928/0.815 0.008/0.006 0.57/0.49 3.69/3.37
Village

Means±Standard 7.26± 0.05± 3.34± 57.8± 0.784± 0.005± 0.50± 4.375±
error 0.103 0.011 0.491 1.827 0.046 0.0013 0.047 0.413

* Vegetative period   ** Generative period



According to the result of physical analysis, it can be
said that the plant grows better in soil with low salinity
and high water holding capacity, slightly alkaline, medium
calcareous, argillaceous-loamy and loamy soil (Table 5). It
has been observed that Mediterranean plants such as
Myrtus communis L. (Myrtaceae) (16), Inula graveolens
(L.) Desf. (17), Inula viscosa (L.) Aiton (Asteraceae) (18),
Pistacia lentiscus L. (Anacardiaceae) (19), Asphodelus
aestivus Brot. (12), Iris pseudacorus L. (Iridaceae) (20),
Vicia sativa L. (Fabaceae) (21) and Capparis ovata Desf.
(Capparaceae) (22) prefer slightly alkaline or neutral
soils, as does I. histrioides. Species such as I. pseudacorus
(20) and Commelina communis L. (Commelinaceae) (23)
have been reported to prefer soils with a medium level of
CaCO3

The species generally grows well in organic matter
and nitrogen-rich soil. It has been reported that Pistacia
lentiscus (19), Inula viscosa (18), Iris pseudacorus (20),
Capparis ovata (22) and Vitex agnus-castus L.
(Verbenaceae) (24) prefer soils that are moderately rich
to rich with respect to organic matter content. Capparis
L. species distributed in West Anatolia have also been
reported to prefer nitrogen-rich soils (22). Content P is
low in areas 2 and 3. Phosphorus content is at medium
level in the other areas during the vegetative period. As
for areas 1,4 and 5, it is within low limits during the
generative period (Table 5). K. content is within optimal
limits for each growth period. Therefore, it can be
concluded that I. histrioides generally prefers soil
deficient in potassium.

N, P and K contents in the above-ground parts are
higher in the vegetative period. As for the generative
period, there is a decrease in these contents. This may be
explained by the intensive physical activities in the above-
ground parts in the vegetative period, and by the
transportation of elements to the above-ground parts.
The elements have been transported to the below-ground
parts of plants for survival until the next vegetation
period. It is a well-known fact that nitrogen content in
plants generally varies between 0.2 and 6 percent (14).
N contents in the above-and below-ground parts in I.
histrioides in the vegetative and generative periods are
within optimal limits. The dry-weight phosphorus content
of the plant is optimally between 0.05 and 0.43% (14).
P content in the below-ground part of the plant has
shown deficiency in areas 1,2 and 3 in the vegetative
period and only in area 1 in the generative period (Table

3). As for the above-ground parts, there is a deficiency in
P content in areas 1 and 2 in the vegetative and
generative periods. According to the dry-weight of the
plant, content of total K was found to be 0.2-11%. K
content in both generative and vegetative periods was
found to be sufficient in all localities (Table 4).

There are no differences between the vegetative and
generative periods in terms of P and K in the above-
ground parts of the plant. N content was higher in the
vegetative period than in the generative, which is a
significant difference among periods. There are no
significant differences in the N,P and K contents in the
below-ground between in the vegetative and generative
periods. Similar results have also been observed in
ecological studies done on various plant species (25-34).

When the climate diagrams are taken into
consideration, it is seen that Ladik has Central
Mediterranean; Suluova, Merzifon, Derebaßalan Village,
�ukur�ren Village, Direkli Village, Gelinsini Village and
DeÛirmendere Plateau East Mediterranean precipitation
regime second variant rain type; and Amasya East
Mediterranean precipitation regime first variant rain type.
An arid period can be seen in the climate diagrams for
�ukur�ren Village (Figure 3 d). There is a summer trough
in the village �ukur�ren.

It was also determined according to Q values that
Ladik, Derebaßalan Village, Gelinsini Village, �ukur�ren
Village and DeÛirmendere Plateau are in the rainy
Mediterranean Bioclimatic zone while Suluova, Amasya
and Merzifon are in the semi-dry Mediterranean
Bioclimatic zone; and Direkli Village is in the light-rainy
Mediterranean Bioclimatic zone (Tables 1,2). It was
determined that the pH value and calcareousness of the
soil samples taken from these localitions are higher than
those taken from other localitions because of the lack of
rain.

The fact that some Iris species have also been used in
medicine augments the importance of this research. We
expect that these autecological findings will help the
cultivation of I. histrioides in future, and this will prove to
be an asset to the economy of Turkey. Furthermore, the
distribution of I. histrioides has been determined in the
Central Black Sea Region in Turkey. Very few ecological
studies have been conducted on the plants growing in
Turkey.
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