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Table 1- Climatic characteristics of Ark and Gorong protected area of Southern Khorasan.
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Habitat Climate i Average annual recipitation Dearee of  Sunny hours
Altitude (m) precip Degree of 9
temperature (°C) (mm) g cold day of the year
hot day (°C) o
§%)
- S
5 Sl el ’
& 8 S 220-800 12.8-15.6 175 30 4 137890
Ark and Arid and
Gorong semi arid
protected area
U SPPE R | PPN TSI U JCH WPV S PRPS
Table 2- Climatic characteristics of Khosf meteorological station.
RO R [RPNES|| sl 2 % 3l R & QL] )SY <« e Lz
March April May June July August i’lel?:? October November December January February
s a0k
(vw):-«l—v' 4?)#)
23.9 30.8 37.6 37.6 36.3 345 315 23.2 16.4 14.2 15.8 19.2
Average of
maximum
temperature (°C)
w3 Loz S S0k
(el
10.3 15.4 21.0 21.0 216 18.0 137 7.3 16 05 20 4.7
Average of
minimum
temperature (°C)
o) Lo gl wley
(G
Absolute 30.3 37.1 41.6 41.6 41.1 37.9 36.6 27.9 235 20.7 21 25.9
maximum
temperature (°C)
axy3) s Gllas alS
(G
Absolute 3.2 10.2 16.3 16.3 16.5 13.6 7.2 14 -7.0 -4.5 -3.6 -1.2
minimum
temperature(°C)
Croh) (S5t
Precipitation 20.5 3.9 0.1 0.1 3.2 0.0 0.2 18.8 4.0 7.9 14.2 274
(mm)
e V) ;:.-QL:"
(4202) 40.3 27.9 16.6 16.6 20.1 16.9 19.0 36.0 40.9 45.1 45.9 45.8
Average relative
humidity (%)
3) b (S
e 17.1 231 29.3 29.3 29.0 26.3 22.6 15.2 9.0 74 8.9 11.9
Average

temperature (°C)

$0

=) gl s JS5



Y=Y (V)Y ((VerY) =g oS Jf

- 35
- 30
€ 255G
£ <
| 10}
S 20 5
g &
2 g
Q E
s 10 8
- 5
0
= femperature
= = = precipitation

VRVt o i g3 Sy s ol S 5 g ool g ) S5

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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S35 e e
Phenological stage
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Start of vegetative growth

wﬁ})“)h\)\

Continuing to vegetative
growth

A A e g0
Start of flowering stage

S8 0dd 02y
Petal wilting
o S5 5 S S

Capsule growth and seed
formation

Dormancy
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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.
R Sl sls = ™ 3ls 50 O & QL_.T J':T ) e Ll
March April May June July August September October November December January February

SN e
Phenological stage

s A F o
Start of vegetative
growth

gy My aalsl

Continuing to vegetative
growth

R

Start of flowering stage
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S I8 O e e
Bg AR
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Capsule growth and seed
formation

Dormancy
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Table 5. Analysis of variance of soil properties of habitats in Ark and Gorong protected areas of South
Khorasan province.

Slasp (5 Sle
Mean square ool P
i L M oS s3b5t Source of
) i K P N EC pH f variation
Clay  silt  sand  Or9anic d
carbon
s,
0.267™ 1.389™  0.133™ 0.100™ 0.56™ 0.00" 0.00™ 0.00™ 0.00% 5
habitat
U
1.722 18.778 9.611 0.667 2.556 0.00 0.00 0.00 0.00 12
error
1.722 232/278 116.000 8.500 30.944 0.002 0.003 0.006 0.002 17 JSI
tota

.,\..::L & )‘J@M | J}.,.'z ‘)_<3L:;_ns
" indicates no significant difference.
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Table 6- Soil properties of the Ark and Gorong protected area of Southern Khorasan province.
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Sl Electrical N% P K ST Sand Silt Clay
conductivity (mg/kg)  (mg/kg) ~ (0.05-  (0.05- <0.002
(el (ds/m) Organic 2) 0.002)
carbon
Depth of (%)
soil (cm)
0-30 8.15 6.93 0.05 0.14 82 6% 50 25 12
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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.
Al e s e ONatl 55 L

" indicates no significant difference.

Sl e Sle

Mean square

adols faa
N o Jsb ‘L
055 ) S L Jib 5 5 Jdsb Sy Je d P
dls il B sl : : Sl ks L o f Source
Bl5 z z z abe ) .
Number of = = S I I Bulb ' - sl of
Weight of h h . Bulb  Distance variatio
1000 flowers Number Leaf leaf Outer Outer diameter lengt of bulb Stem 0
seeds of leaves  width length petal petal h to length
width length ground
level
Capy
0.00m 0.00m 0.00"  0.00"  0.26™ 0.00m 0.002™  0.00™ ?)n? 0.002" 0'8503 2
0.017 0.00 0.00 0.005 0.73 0.003 0.008 0.003 %f 0.270 0.101 6 U
0.3
0.469 0.00 0.00 1.36 2.016 0.084 0.219 0.069 0 7.283 2.740 8 5

Gl Jsix) sz 250 SleaBliuss 55 Bl Jhgs gle Y b Con ) Sl gar bl 4 s el
Slos gast LI s gme OVl wlid Cou,y gl Sho ol calses gbal&us, 5o Y gl (@ s AW
el ol only OLES Ve Jgdr s 0ld Cblis adlen gla Y ol cxy

T. lehmanniana (A4A\6o FUMH) T. biflora N <8 Y dgie s b oKl ek Slelid)l8 e L
bl L3 S, el Cbli= adkeis 3 (WM FUMH) T. undulatifolia subsp.micheliana 5 (A4AY1 FUMH)
W N0 Gee 53 i Wl a5 o3 S0, e Sl VUE 5V/0 A LI B S0ke sk 4 s S
sale Jsb o iy 5 IS Fa S 52 slls T.undulatifolia subsp.micheliana 4,5 .55l 13 S (g zesls
Byl Iob p S 5 S 5 e op S S slls T biflora < S

sbwr S a~U 5> T. undulatifolia subsp. micheliana <5 5 s> >0 > T. lehmanniana ; T. biflora sla« 5§
S g5 T.undulatifolia subsp. micheliana 5 T. biflora lax S .els 25, K5 5 ST eds cblis aibs
(Al a8 858 ul sl STVe (Y JS) s S, 55508 shyls T. lehmanniana 4,8 (85 Y sla 1S3) il
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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.

Sl o 5 Sle
Mean square
)L_q L) ..
) ) . SAS o Sk " o w <
dloylm 055 ol Spolw Spee Spdsb Shks o Sbds e B sl dyb Source of
Weight of  Numberof ~Number  Width of leaf i i Bulb Bulb  Distance  Stem variation
1000 seeds flowers of leaves leaf length Outer petal Outer petal diameter length ~ of bulbto length
width length ground
level
oKy
0.005™ 0.000™ 0.000™ 0.000™ 0.26™ 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 G 55 KL

"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.

Slas e SSke

Mean square

03 e o Jsb Sy ot
¢ . Jdsb e S &
Ao Sl S A SE 2N uty SHS Sl s st dk < f
) / L . ] ource 0
Weig ~ Number Num S S S S Bulb % Distne g T variation
htof o P Width  leaf  ouer  ourer  CEMEt YR eof g
flowers of er lengt bulbto
1000 leav ofleaf length  petg) petal h ground length
seeds e width  length level
n n n KL
0'9587 0.000™ 0.00 0.004™ 0.000 0.002™  0.000™  0.000"™ 0.00 0.002" 0.002 2 -
OnS S OnS S .
habitat
st
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 Jsl
tota

"indicates no significant difference.

ML & )‘3‘.51:.4 | 3_9...} J.<.'7L:;.ns

e gerolul &

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

o olu) asle
(st ol 50 8 19.4 115
Stem length (cm)
O’J”). Ck.w G C}w PIAE]
(At 10 11 16

Distance of bulb to
ground level (cm)

G Bl) 5w Jsb
Bulb length

(o) s
0.79 3.34 2.86

Bulb diameter (cm)
S S S b
(el 25 6.5 45
Outer petal length
(cm)
Sam SAS 5
- “.L.n
(el 0.5 45 2.4
Outer petal width
(cm)
S oAb dsb
(Feile) 6.5 19.3 13.1
Lowest leaf length
(cm)
S oioml 20
- ."Lﬂ
(el 0.6 5.3 2.22
Width of the lowest
leaf (cm)
S, oslaws
A 2 4.2 3.1
Number of leaves
¢ s
ol 1 1 1
Number of flowers
asles sl 1 1
Number of stems
(r;) PHE) J\}A O3
Weight of 1000
seeds (g)

2.96 3.85 3.28
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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 oy e ol
Plant Family Scientific name
PR L .
1 . Asteraceae Artemisia sieberi
Artemisia
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10

11

12

13

14

15

16

17

18

19

e o IS
Acanthophyllum

O
Euphobia

<Q-<3}f*) Sz
Acanthophyllum

oxh e
Salsola

Rt
Sojak

Ll

Wild rue

(Fr 45) &S olew
Dendrostellaria

)Bﬁ fbl"
Thorn almond

S
Covulvulus

S S
Scrophularia

spi e
Salsola

oS o
Marschall von
Bieberstein

Lz
Pteropyrum

Sl gl
Launaea

Sl
Camelthorns

=
dollar bush

o
Launaea

S
Desert candles

Plumbaginaceae

Euphorbiaceae

Caryophyllaceae

Chenopodiaceae

Asteraceae

Zigophyllaceae

Thymelaeaceae

Rosaceae

Convulvulaceae

Scrophulariaceae

Chenopodiaceae

Amaranthaceae

Polygonaceae

Asteraceae

Fabaceae

Zygophyllaceae

Asteraceae

Asphodelaceae
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Acantholimon cllare

Euphorbia microsciadia

Acanthophyllum heratense

Salsola tomentosa

Scariola orientalis

Peganum harmala

Dendrostellaria lessertii

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 sl sebe ol
plant Family Scientific name
W L .
1 . . Asteraceae Artemisia sieberi
Flora orientalis
S Gl
2 & ‘“_‘ ’ Asteraceae Scariola orientalis
Sojak
Sl )
3 . Rosaceae Amygdalus scoparia
Wild almond
4 = . Anacardiaceae Pistacia atlantica
Cyprus turpentine tree
( ) kS . . . .
5 _””5 ot = Anacardiaceae Pistacia cabulica
Persian turpentine tree
el ioi
6 S el Rosaceae Amygdalus lycioides
Thorn almond
ol 0 33 . .
7 i Asteraceae Bunium persicum
Cumin
: SIS i
8 o Plumbaginaceae Acanthophyllum heratense
Acanthophyllum
(1,01 wle Sl . A
9 Ephedraceae Ephedra intermedia
Ephedra
S ol
10 Atraphaxis Polygonaceae Atraphaxis spinosa
15 iy o]
11 il Poaceae Stipa barbata
Silver Feather Grass
(Fr a5) &S olw
12 Dendrostellaria Thymelaeaceae Dendrostellaria lesserii
| 55
13 "“’T_’ o Iriaceae Iris songarica
ris
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sl Sy

14 Convulvulaceae Covulvulus leiocalycinus
Convolvulus
HI JPC P . .
15 < ’,_ > Asteraceae Eryngium bugei
Eryngium
(Lv‘?}) LS
16 Asteraceae Dorema ammoniacum
Ammoniacum
17 %5’3_ Euphorbiaceae Euphobia buhsei
Euphobia
o
18 Fabacee Astragalus squarrosus
Astragalus
19 T Asteraceae Launaea acanthodes
Launaea
15 5 oo ¢
20 st Poaeae Poa bulbosa
Bulbous bluegrass
Lo o XS
21 o s Asteraceae Jurinea gabrielae
Jurinea
BB - .
22 . Asteraceae Cousinia eryngioides
Cousinia
oy . :
23 . Lamiaceae Hymenocrarer calycinus
Calycinus
Ll Jo .
24 o = Lamiaceae Eremostachys macrophylla
Water figwort
[
25 g 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.



