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Figure 1. Location of the study area in Ardebil province
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Figure 2. Ambrotromic curve of Khalkhal
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Table 1. Location of sample plots measured in study area
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Table 2. Analysis variance of the effect physiographic factors on quantitative characteristics of Bladder Senna
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Figure 3. The frequency of Bladder Senna in land forms and geographical aspects different
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Figure 4. Percentage of species composition in all sample plots
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Table 3. Mean Comparison of effects of physiographic factors on quantitative characteristics of Bladder Senna
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Table 4. Physical and chemical properties of soil in different land forms
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Table 5. Eigen value and percentage of variance of PCA axes
Sl =S99 ya3ls oS gibylg Aoy oab)ly 2oy o9 &b b5l I
YIY-¥ SANAY FANAY o/¥on \
V/YEY AD/D- NZARY V/YAD Y
ARs as/\AL \+IEA -1AdD ¥
Ni%as aa/o-5 TV -IY$0 ¥
-/YAA aa/AVY <I¥SA o/eya o
S 29/3AA S R 5
o[-¥¥ Voo o[y ofey 4

2 e i) glaly slaolSing, A 55 F dged lalab

Coww 4y Sy (S35 ((Byd 9 (28 9 29> slacas
OLM.; M/“ . LA.L.A.\:“ - M).) l.g 5 ..\.;)I.) Jal )97&0 L"/u.l.o
Lgl.bbliaibng) 2 @]5 Yo 9 YY Y 4)94» Olalad .MJL;O
blijl pgd e e Caoms b (B0 9 (08 o Jled) JU
Cute (Stuod il dopd g I )8 Hlade b g W)l )
slagehl pypene il g IS ey gl

G b aenl 5 o 230 L5 0903l ol S
Sal 8oy 9 JI 08 5 w0y «jl 2oy g Ul joee e
S 1y (Red (il jeme (il e Cuow b S
L) cute p3U cp i g o) Moy 1) (ke 30 oyt
b Loy gpzes Sl e cpl b Gl oy
 ite p86 oy (Sl Culin g e 36 (il
Oledad Cosbgn Y SS (O wa) A0 o il ped yore b
L pgd g Jol yoome L 1) Ll byl g (g )50 diged
TSI


http://dx.doi.org/10.52547/ifej.8.15.32
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.15.5.8
http://ifej.sanru.ac.ir/article-1-274-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.24237140.1399.8.15.5.8 ]

[ DOI: 10.52547/if€}.8.15.32 ]

YA S i 050,35 81,Se 8 5 S o ele b KEads &5 ingy cadlye b3

cladad (VWF) wizils o)sl @S ol LSl o (Lawsie
i pd) TV o VY ool clabad Ldad o lis bl

2y e oLl |y ol oSl (B35 g (8 0
Slods 0aiS Ty Jlages calizee (slaciond

~
= P34 &
P5
P24 < Yord & -
P29 P25 P2 ] P14 P8
Axis 1

PIs P26 & EIS g5 P B
> 5 P3
bl ST ) ] R E

: pig P15

k52 P27

dged ©lhad L(VWWY) wiad o Y3 50 cou |y lalS
e b g Wyls J1)8 pad joome Cute Caous 53 ¥V 5 TV Y)Y
a5 () p D 35 (60 Cpdiie Lly opl )

b Sw) SB bl cponl &y 5 bl cuwnd polide gls

Axas 2

Sand%

ocs N

pH
! Axis 1

an . Silt%
CaCo3 EC

p939 Jsl (sl ygome ) Capnns digas Slabad g S yolic SIS cuBge —0 S5
Figure 5. Place position of soil factors and sample plots in relation to first and second axis

Aiwd s 508 ddlis p Seusy 685 (iSly jo
ohgd) KA Luin s kil ol s aliwbe
locsls pae cleay (Colutea persica g8
b g Jled Gl Sia o ol i1y 5 (daee sl
2 el &S ol b g 2yl 4 gy 5588 Jled ]
5 Bldey Plee gl Slge ol Gy
i 5l py ) ere A8 (Blepy 25,
sldaly o 68 ol gl jeas 4 dag b sl aush
u.)})..\um Ls_iuo 9 LS"\‘“"‘J)? w)uu D..\;Jb.)ula.u "y u}9¢>—
byl o iblis ladelyy (o5 b 2o o i canl )]
S 55 g 998 eal S eyl 65 oyl Lais
55 S sl dusgi 5 oMol Ban b a5 oyl
b S il b cbSE )5 adllas 3y90 ddlaie ;> o

2,8 pldl g sladialy o bawgie

ol g S cdl ol i Lol chadgs 400 guls

5 STy 0 et i 5l g JI S e (Sl
Sl Hlibe &S (gygbdy LS o sl AT epl g,
by 2o g gl pgme Cute cunns 1) bl il
@ ad e ol |y bl opyide Jol joome (ile Caows
52 lad il 5 oy o gl 465 ol 2500 o)le
Sl g b jlde b g 39 0 By g
35 kB plgee Mok 4 o)l iy bL)
(ol lalyd Jod 5l (BUS e Jelgs I (slasgecne
Ll ggy GlAS om <oy g (SlSend (SB
Gl b age g (V) cwl She alS slaas
Sl b 5 Bldpg sbjls (2B b Shy
23 ol ) (gt (Sten b Jole cpl Jl (S b
Mo oy & Sb Bl 3)S (S aomiS (i oo Al
e sbadele 1 (Sl el aasiie 5 (08 9 Clw

&l

1. Abdel-Wahab, R.H., A.R. Al-Rashed and A. Al-Dousari. 2018. Influences of Physiographic Factors,

Vegetation Patterns and Human Impacts on Aeolian Landforms in Arid Environment. Arid
Ecosystems, 8(2): 97-110.

. Bunyan, M., S. Bardhan, A. Singh and S. Jose. 2015. Effect of topography on the distribution of

tropical montane forest fragments: a predictive modeling approach, Journal of Tropical Forest
Science, 27(1): 30-38.

. Erdogan, E., B. Dogan, A. Duran, E. Martin and M. Dinc. 2010. Phylogenetic relationship analysis of

Genista L. (Fabaceae) species from Turkey as revealed by inters simple sequence repeat amplification.
African Journal of Biotechnology, 9(18): 2627-2632.

. Esmaeilzadeh, O. and S.M. Hosseini. 2007. The relationship between plants ecological groups and

plant biodiversity indices in Afratakhteh yew (Taxus baccata L.) reserved area. Journal of
Environmental Studies, 23(43): 21-30 (In Persian).


http://dx.doi.org/10.52547/ifej.8.15.32
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.15.5.8
http://ifej.sanru.ac.ir/article-1-274-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.24237140.1399.8.15.5.8 ]

[ DOI: 10.52547/if€}.8.15.32 ]

Y4 wyaa uLa.uJLi 9 )L@d /o O)Loj: /M i JLu ul/ul ‘_;hzs K‘->/'. L:»ufby

5. Hassanzad Navroodi, I. and E. Ghaderi. 2017. Effects of Altitude on the Growth Characteristics of
Lebanon Oak (Quercus libani Olive.) in Kurdistan Province. Ecology of Iranian Forests, 5(9): 1-7 (In
Persian).

6. Ghahraman, A. 1975-2003. Colored flora of Iran. Research Institute of Forests and Rangelands Press,
Tehran (In Persian).

7. Karamian, M. and V. Hosseini. 2015. Effect of Position and Slope Aspect on Organic Carbon, Total
Nitrogen and Available Phosphorus in Forest Soils (Case Study: The Forest of Ilam Province, Dalab).
Journal of Water and Soil Science, 19(71): 109-117.

8. Mozaffarian, V. 2005. Trees and Shrubs of Iran, Farhang-e- Moaser Press, Tehran, 1234 pp (In
Persian).

9. Mozaffarian, V. 2005. Getting to know medicinal plants and the problems associated with them.
Proceeding at the National Conference on Sustainable Development of Medicinal Plants, 165-168 pp.,
Mashhad. Iran (In Persian).

10. Olmez, Z., A. Gokturk and F. Temel. 2007. Effects of cold stratification, sulphuric acid, submersion
in hot and tap water pretreatments on germination of bladder-senna (Colutea armena Boiss. & Huet.)
Seeds, Seed Science. & Technology, 35: 266-271.

11. Pijut, P.M. 2008. Colutea L., Bladder-Senna.USDA Forest Service Hardwood Tree Improvement and
Regeneration Centre, USA, www.nsl.fs.fed.us/wpsm/Colutea.pdf, 04.06.

12. Pourbabaei, H., J. Sadegh Kuhestani and M.N. Adel. 2017. Study on Ecology of Hackberry Trees
(Celtis australis) in the West Forests of Guilan (Case Study: Rezvanshahr and Taniyan). Ecology of
Iranian Forest, 4(2):1-11 (In Persian).

13. Ravanbakhsh, H. and V. Etamad. 2008. Recognition and introduction of natural forest stands of
Tehran Province, Journal of Environmental Studies, 34(46):19-32 (In Persian).

14. Rostamikia, R. and Kh. Sagheb-Talebi. 2012. Quantitative and qualitative characteristics of Persian
oak (Quercus macranthera) and oriental hornbeam (Carpinus orientalis) on various land forms in
Andabil forest, Khalkhal region, Iranian Journal of Forest, 3(4): 341-352 (In Persian).

15. Rostamikia, Y. and M. Zobeiri. 2013. Study on the structure of Juniperus excelsa Beib. Stand in
Khalkhal protected forests, Journal of Wood and Forest Science and Technology, 19(4): 151-162 (In
Persian).

16. Souri, E., G. Aminb, A. Dehmobed-Sharifabadic, A. Nazifia and H. Farsama. 2004. Antioxidative
activity of sixty plants from Iran. Iranian Journal of Pharmaceutical Research, 3: 55-59 (In Persian).

17. Sabeti, H. 1994. Forests, trees and shrubs of Iran. Yazd University Press, 810 pp (In Persian).

18. Talebi, T., Iran M.H. Nejad Parizi, A. Mosleh Arani and A. Shirvany. 2014. The effect of chemical
and physical treatments on the germination of Bladder senna (Colutea persica Boiss.) seeds. Iranian
Journal of Forest, 4(3): 221-229 (In Persian).

19. Zas, R. and M. Alonso. 2002. Understory vegetation as indicators of soil characteristics in northern
Spain, Forest Ecology and Management, 171: 101-111.


https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Karamian
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Hosseini
https://jstnar.iut.ac.ir/article-1-3001-en.pdf
https://jstnar.iut.ac.ir/article-1-3001-en.pdf
https://jstnar.iut.ac.ir/browse.php?mag_id=75&slc_lang=en&sid=1
http://dx.doi.org/10.52547/ifej.8.15.32
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.15.5.8
http://ifej.sanru.ac.ir/article-1-274-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.24237140.1399.8.15.5.8 ]

[ DOI: 10.52547/if€}.8.15.32 ]

Ecology of Iranian Forests VVol. 8, NO. 15 Spring and SUMMET 2020 ..........cccureueiirieeirieieeiseeie st st 40

Relationship of Growth Components of Bladder Senna (Colutea Persica Boiss.)
With Soil and Physiographic Factors in Kandiragh Forest Reserved of Khalkhal-
Ardabil Province

Younes Rostamikia!, Mohammad Fattahi* and Kiomars Sefidi1®

1- Assistant Professor, Forests and Rangelands Research Department, Ardabil Agricultural and Natural Resources
Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO),
Avrdabil, Iran, (Corresponding author: younesrostamikia@gmail.com)

2- Assistant Professor, Forest Research Division, Research Institute of Forests and Rangelands, Agricultural
Research, Agricultural Research, Education and Extension Organization (AREEO), Tehran, I.R. Iran
3- Assistant Professor, Faculty of Agriculture and Natural resources, University of Mohaghegh Ardabili, Ardabil, I.R.
Iran
Received: October 14, 2018 Accepted: April 82019

Abstract

Colutea persica is one of important and valuable species in Kandiragh forest reserve of
Khalkhal. This study aimed to determine the relationship between Growth properties of Bladder
Senna with soil and physiographic factors in Kandiragh forest reserve. in three land forms
(ridge, valley and slope) and in four aspects (north, south, east and west) from lower to higher
distribution areas sample plots, each 500 m*, were selected. Overall, 32 sample plots were used
for measuring Growth characteristics; soil characteristics were studied in 12 sample plots
including soil texture (clay, silt and sand), pH, Ec, N%, OC% and Caco;%. The results showed
that the distribution range of Bladder Senna varies from 1350 to 1980 m.a.s.l. In general, slopes
and ridge forms with south and east-facing slopes are suitable sites for this species. The highest
figures of Bladder Senna individuals including height (1.75m), crown diameter (1. 81 m) and
regeneration (169.N/h) on valley form and the highest number of shoot (13/11) on slope form
were measured. Soil of Bladder Senna habitats is deep to semi- shallow with pH (7.4 to 8.1), Ec
(0.21 to 0.39 ds/m) and with soil texture of loam to loam- sand. The PCA analysis showed that
the physical properties of soil (sand, clay and silt) and Ec have an important impact on the
presence of this species. So that, the presence of Bladder Senna in the southern and eastern
slopes has more correlation with silt percentage.

Keywords: Bladder Senna, Habitat conditions, Kandiragh forest, Principal component analysis,
Soil factors
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