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Table 1- Climatic characteristics of Ark and Gorong protected area of Southern Khorasan.
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Table 2- Climatic characteristics of Khosf meteorological station.
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Figure 1- Ambrothermic diagram of Khosf Birjand synoptic station (1386-1396).
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Table 3. Phenological stages of Tulipa biflora and Tulipa lehmanniana growing in the plain area of Ark and Gorong protected area of Southern Khorasan province.
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Table 4. Phenological stages of Tulipa undulatifolia subsp. micheliana grown in the mountainous area of Ark and Gorong protected area of Southern Khorasan

province.
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Table 5. Analysis of variance of soil properties of habitats in Ark and Gorong protected areas of South
Khorasan province.
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Table 6- Soil properties of the Ark and Gorong protected area of Southern Khorasan province.
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Table 7. Analysis of variance of morphological characteristics of Tulipa biflora grown in the habitats of
Ark and Gorong protected areas of South Khorasan province.
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Table 8. Analysis of variance of morphological characteristics of Tulipa undulatifolia subsp. micheliana grown in the habitats of Ark and Gorong protected areas of
South Khorasan province.

Slay o Sle
Mean square
sl dol .
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Aoyl 05 Kols  Spol Spee Spdsk Sk skds o B Gl dgk Source of
Weight of ~ Number of ~ Number Width of leaf eI eI Bulb Bulb Distance Stem variation
1000 seeds ~ flowers  of leaves leaf length Outer petal Outer petal  diameter  length ~ ofbulbto  |ength
width length ground
level
oKy,
0.005™ 0.000™ 0.000™ 0.000™ 0.26m 0.00™ 0.002m 0.00™ 0.00™ 0.002m 0.003™ 2
habitat
e
0.017 0.000 0.000 0.005 0.73 0.003 0.008 0.003 0.001 0.270 0.101 6
error
0/469 0.00 0.00 1.36 2.016 0.084 0.219 0.069 0.30 7.285 2.740 8 5
total

Al el e D 50 L™

"indicates no significant difference.
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Table 9. Analysis of variance of morphological characteristics of Tulipa lehmanniana grown in the
habitats of Ark and Gorong protected areas of South Khorasan province.

Sl o Sk

Mean square
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seeds es width  length level
n n n o
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OnS S OnS S .
habitat
Lot
0.975 0.00 0.00 0.011 0.004 0.004 0.001 0.001 0.00 0.031 0.002 6
3 error
0.041 0.00 0.00 0.073 0.022 0.026 0.004 0.005 0'21 0.192 0.017 8 JSI
tota

"indicates no significant difference.

Olwl K5 5 S, ods Chlis ailaie Gl S 4-U 55 4l %5, Tulipa undulatifolia subsp. micheliana -¥ Jsa

rpgrolal S

.L::Lv = )bu}u S| )).:.'v )f.'vl:..vns

i Sae S

Figure 2- Tulipa undulatifolia subsp. micheliana growing in the mountainous area of Ark and Gorong
protected area of Khorasan Jonoobie province.
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Table 10. Morphological characteristics of tulips grown in Ark and Gorong protected area of Southern
Khorasan province.

Tulipa biflora Tulipa undulatifolia subsp. micheliana Tulipa lehmanniana

el &l sk

Stem length (cm)
O’J"’). Ck.w G C}w PISE]
(it 10 11 16

Distance of bulb to
ground level (cm)

8 194 115

(o Bl) o Jsb
Bulb length
(o ) ¢y i
) 0.79 3.34 2.86
Bulb diameter (cm)

S S A8 b

(el 2.5 6.5 45
Outer petal length
(cm)
L;.'}J'ﬁ'.' jj"g U‘ﬁ)'p
(i) 05 45 2.4

Outer petal width
(cm)

Sa oSl dsb

(At 6.5 193 13.1
Lowest leaf length
(cm)

S p il 20
(i) 0.6 53 2.22

Width of the lowest
leaf (cm)

gﬁ Sl
Number of leaves
¢ s
JS Sldws 1 L L
Number of flowers
a8l slos
Number of stems
(fig) Gl a0
Weight of 1000 2.96 3.85 3.28
seeds (g)
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Figure 3- Tulipa lehmanniana growing in the plain area of Ark and Gorong protected area of Khorasan
Jonoobie province.
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Figure 4- Tulip Tulipa biflora grown in the plain area of Ark and Gorong protected area of Khorasan
Jonoobie province.
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Figure 5. Underground organs of tulips growing in Ark and Gorong protected area of Khorasan Jonoobie
province.
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Figure 6. Capsule ripening and distribution of tulip seeds in Ark and Gorong protected area of Khorasan
Jonoobie province.
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Table 11- Plant species along with T. biflora and T. lehmanniana species in the plain area of Ark and
Gorong protected area of Khorasan Jonoobie province.

oS 3% sole gl
Plant Family Scientific name
LW RN L .
1 . Asteraceae Artemisia sieberi
Artemisia
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Acanthophyllum

O
Euphobia

(§}ﬂ> S
Acanthophyllum

o As
Salsola

oS Sk S8
Sojak

Lawl
Wild rue

(Fre ) 45 el
Dendrostellaria

S sl
Thorn almond

Covulvulus

Fmer IS
Scrophularia

oah e
Salsola

olS e
Marschall von
Bieberstein

L
Pteropyrum

Stz 28
Launaea

BBt
Camelthorns

dollar bush

e
Launaea

o
Desert candles

Plumbaginaceae

Euphorbiaceae

Caryophyllaceae

Chenopodiaceae

Asteraceae

Zigophyllaceae

Thymelaeaceae

Rosaceae

Convulvulaceae

Scrophulariaceae

Chenopodiaceae

Amaranthaceae

Polygonaceae

Asteraceae

Fabaceae

Zygophyllaceae

Asteraceae

Asphodelaceae
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Amygdalus lycioides

Covulvulus leiocalycinus

Scrophularia leucoclada

Salsola arbuscula

Halothamnus glaucus

Pteropyrum aucheri

Launaea auchei

Alhagi persarum

Zygophyllum atiplicoide

Launaea acantho

Eremurus persicus
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Table 12. Plant species along with T. undulatifolia subsp. Micheliana in the mountainous area of Ark

and Gorong protected area of Khorasan Jonoobie province.

oS o3l gl e ol
plant Family Scientific name
EW T L .
1 : . Asteraceae Artemisia sieberi
Flora orientalis
S Gl S8 . . .
2 & d_‘ ’ Asteraceae Scariola orientalis
Sojak
Sialsl )
3 . ’ Rosaceae Amygdalus scoparia
Wild almond
4 “ . Anacardiaceae Pistacia atlantica
Cyprus turpentine tree
( ) LS« . . . .
5 _”MS o ) = Anacardiaceae Pistacia cabulica
Persian turpentine tree
b abst .
6 S plal Rosaceae Amygdalus lycioides
Thorn almond
ol o 3 . .
7 i Asteraceae Bunium persicum
Cumin
8 Sl Plumbaginaceae Acanthophyllum heratense
Acanthophyllum
(1,00) Lle S . .
9 Ephedraceae Ephedra intermedia
Ephedra
oS ol
10 Atraphaxis Polygonaceae Atraphaxis spinosa
15 iy o]
11 e Poaceae Stipa barbata
Silver Feather Grass
(F e 45) &S olew
12 Dendrostellaria Thymelaeaceae Dendrostellaria lesserii
| s
13 = ’T" o Iriaceae Iris songarica
ris
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Convulvulaceae Covulvulus leiocalycinus
Convolvulus
el = s . .
15 e Asteraceae Eryngium bugei
Eryngium
(Lv‘?}) LS
16 Asteraceae Dorema ammoniacum
Ammoniacum
17 d"‘aﬂ_ Euphorbiaceae Euphobia buhsei
Euphobia
o5
18 Fabacee Astragalus squarrosus
Astragalus
19 o Asteraceae Launaea acanthodes
Launaea
15 > g ¢
20 S Poaeae Poa bulbosa
Bulbous bluegrass
21 S Asteraceae Jurinea gabrielae
Jurinea
O s . ..
22 . Asteraceae Cousinia eryngioides
Cousinia
)
23 M”. Lamiaceae Hymenocrarer calycinus
Calycinus
HAW .
24 o _“L’M Lamiaceae Eremostachys macrophylla
Water figwort
s
25 ’ Asteraceae Sclerorhachs Leptoclada
Mastaar
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Abstract

Tulip (Tulipa spp.) belongs to the Liliaceae family, a bulbous and ornamental plant that
grows wild in different parts of Iran. The aim of this study was to find out the habitat
characteristics and behavior of tulips in the ecosystem of Ark and Gorong protected area
in Khorasan Jonoobi province for two consecutive years. In order to determine the
frequency and density, a random-systematic method was used. Climatic characteristics,
soil, phenology, morphological traits and method of reproduction were studied. The
results showed that tulips grow in Ark and Gorong habitats with an average annual rainfall
of 175 mm and an average annual temperature of 14.2° C. T. lehmanniana and T. biflora
were observed in the plain region and T. undulatifolia subsp. micheliana in the
mountainous region of the habitat. According to the results, the frequency and density of
tulips in the plain region were 39% and 1120 plants per hectare, respectively. Twenty
seven percent belonged to T. biflora and 73% to T. lehmanniana. Frequency and density
of T. undulatifolia subsp. micheliana in mountainous area was 15% and 1451 plants per
hectare. Phenological study showed that the time of onset of tulip growth in different
years is affected by rainfall and enters the dormancy period with increasing temperature
from mid to late May. Bulblets were not observed around the main bulb, and the seeds
germinated after moist chilling. Therefore, tulip propagation in the habitat is most likely
via seed.

Keywords: Ecology, Phenology, Morphological, Habitat, Tulipa.
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