-~

vy wyaa uL.u»JLi 9 )L@d /o O)Loj: /M i JLu ul/ul ‘_;hzs Lio.>/'. ijb..f.'fby

smaetieess S4 cladole b SEAED disS wingy sdilhe LS|
Jud,yl ol —JBdS 5SS o085 (1,59 548 g

T s 3098 5" (LB oo ¢ LS ooty iy

WJod)) ((5,9US gy 9 ojgel «lisizg lajlo ¢ Jad)) il (ambs wolio g (55)9UiS 3590l 5 Slising 3 se @lpe g o JSin Clidiog sy (img baliel -
(younesrostamikia@gmail.com : Jggue Xy i) <yl 5!
Ol (ol <39S g 9 bigel liiod plojlu 58 E1e g S Sl due iagly okl —Y
Ol Jedyl ol ioee o8l (b milio § (55,5l BaSLl o) Lutily Y
WA 2ol o, WAVIVIYY il go,b
¥ UYY amio

bS>

g Cowl JBdA § S K 050 pudd glandid 43 (i, b g ke iSS 1 (SG (Colutea persica Boiss) SKeusd
S (IR dilin )3 (Bl 958 9 SB ladele I (S b A (nl (Wg) Slbo o BLI)I (w0 joliteds pols
5 iyt g Jlond) (o2l ke g o 53 (o3 5 Al JUo) (omejchlien (SUa IS 1 S o J313 53 b plosl JUsls
E900 33 s QS @ g0 o 00 ¢ Cnluwods JSWS (g0 > Hgadtlalad ( Sl W jgoa YU U (mly (£ W)l so 5l (002
o yd) (Sopd Sl Joldd S slddasuin digeidahad VY 10 5 owing, sdasuiv g m50jll gy digeiarkad Y'Y
S (5051 (oamndS U2y 0033 9 (T (028 30 )3 51 a3 (S0 SUT Sl caisnw) (oilionsd 9 (i 9 Sl ¢,
9 2P s 5 b (Cunl pitio Ly o 1 o YAAY L5 IY0r i)l 51 aigS ol WiSTy oS 313 WS gls
9 (550 V/V0) glis,l (Sl (2 iy Ak (o5 (SS9 o) I (o (SWoliing) iols 9 0,5 (SLJSWS y3 (B
@58 55 (Aol V¥V Y) Cumr Bluad oy piniivg 9 0,3 JSW0 3 (U2 3 Sl bl Y1) (5591505 9 (e Y /AY) Laseid ;5 zU yad
UG /YY) S ST n (MY B VL) Al b ayos U daavdon KEAED colKubys, S el Carwd 4y dinld
3 S i S1a L 315 S 555 ot slaeilzn 203250 Conl ik — o) U gng) SECdl 3 (o o osmid
B 9 g SLCea 3 ] g (lakels (ollig) )3 &5 5 y5ba D9 (0 Dgmine WS (nl ST )3 wre S Jele
3,15 6yt b Clonw o b &3S ol yguias

Ol 3290 Cundg g (sug) Cluogad | slal ML Aodke
cbli> cop os (ghyacly )0 (ote i Slgi 0 485 551 L claase ;I (Colutea persica Boiss) <Seass
Al sl G5 ol sleelllyg) A Cupde s . Fabaceae odlgls ;I 5 (A) Colutea s
Mo Jolge Sl ple MRa SlodisS (ohg) Sleosad )y b b Y glis) 4 assy S5 €65 ol g
o (BXY) ol dilale JSg5d doxil Bldry lawns ), (a5, can )Y B V) 5 clailicS e sy,
ke Aozl ey JSB 5 b aw Sl W) 5 o g5 5 5 T e S Ll Gl 4l 3,5 é e 050 5l
Ay o s il K > Sk sl o ey 5 F BT Gl i JSse o315
b glaolidyg) o 1) lodisS oy sladasele 9 o515y o Jobay pyste plo o osme (IVAA) Cuslyio s
2 o) £ il pogad 3 Sl Slillon 22 > s i 6 ) leeligy et
iy Do g B lerd 5 (Kjd Syt BT g0 L ioge Bl g Jles dy) Bybogs
Sl o IS 1S ) o 5 B Seas 3 T TS i b U )
2 RS Sbog)S 55 ey 53 (F) e 5 03l fielon S o odalin HlwieSy g 1§|)_;"1J3|ﬁ,.| ‘OL;:j ;\,)9“,
b olyon Seugd woby lis 48,5 assl il Jlas o8s30 ablie > el olyl Gl bl ")b ﬂﬁfdl .(\"\‘;)
Juniperus ) 5/%). ‘(Taxu:? baC(.:ata) JIRtw L;Lmu; I _93|ﬂ:| g ML SiS g Dy W‘w 9 (sl
odgd>e 3 (Carpinus orientalis) ,J 4 (communis (V) 3l ST,
b yy saiald (5 by o e Yeoo BNOO olis) Bhlie & Coul M S isF (SEals aigS
adllas b (V) sleiel 5 iseoly) )b (il oepsd ol O T e T T
ik gS ddlate ) JKis (slvodg g ladod b g ol OFEL 9 St e e 505)9:@ e
s oliuast e 2 (IS slaosg 5 liaid s 5015 i S il ] o e s S
F Ol K608 5 0l 0ld Job oot sy g S SIS St 2,500
P b b =)l R wusswl )e.}'ﬁ ol yo Sid g 3 iwoldoss 5 ol 3blie ;> ISis claodgs
B L e S R e AT e
TR e DTS00 ) Gl Glody e Seads claal agy s gk
PSR ID (o908 T ol el o JSinao e 455 ol shasl



Yy

9 g dlge
asllan 3,90 i Caprgo

Ol R ()59 (S yiaghS VO )3 adlllas 3590 ddlaie
RN V-SSP YA AN G I oA A
Casl 03 gBly 5,0 Job FAC 8T OV” L ¥A YF Y.
P2 Olls g Jliws glias s (e p)d ke () JS9)
V0 sl S5 aiaie
‘_90.'.'15, ““.’.')-M’

Al ¥+ 0)93 (b JBrbs s g Yo (S5 (ks
oSl ol jeile YVY/E (WSASYAY  cla L)
4?).) yv JL»J olo Cx.)gf)f ).) Q)IP 4?)_)‘5_”2‘ .":, o
P 3 Oyl dx > sllae 4l (1:5le g 3,5 il
Gl 2,5 Blwds > FIVY(3) Jlww ol

o) WA g AY o 5 (o Cagh, J)—m;5w)w_u
Sy ool At il el ao s WIA ] Lassie
ol 2y (gla o) b Siiddas (Q2 = Y5/0) a}').,.,c]
ok 1y JLs i ped Sope g el (imie ¥ S
54 sl oo ¥ oy, > Suid b Jsbo md e
Sy sl sleyge bl U5 gopd oledbs 5l

WA sl gl 1N o)l /M i o olpl gl s wlidps

o (Blipy Shogad oy b (V) cop

olelas)l > el Colutea persica oby li Seaed
4 Bl Jdsa 5 )b LusTly Sas g o bl
Olpsa WUl Sid g by dlen jl oldl Caliseo byl
o &5 lo b olen i sble » plKiy 46
ar 2 (00) mj 9 LS (o) D950 oanlite IS
GrS adate 3 4Bl (g5 S )l slaedg ldle
dalllas 350 (SKi0055 Sy 0 Kenes ol olis Jlds
Ore; SBJSE dod 3 (oSS g (g Ay o)l L olyen
P &8 cpl Pe gHlasl 4 asg b ooyl jals calise
5 (% 5 ) b 5 Blipn  cweal (A) lyl
39005 355 9 (K (ilepg 3 (V) 4g5 ol (3Lsle
o gy Slogad 5 2By b diej ) Sl
Ok S gleea Seass glaass g,
b by —glnl gy 4l o Sl K sags
wps by 3 ol b HSn5 5 S o e
psl o290 Cundy plaly addlas 3)90 (sl JSU> di

o 2 |d
XY Ry =i I
R - .
% AR DS

o ¥

\$e & T 28 Th 1
(R R VF.YA.
y o A YO v
A A3, »

AR\ B T Y|
0. yw T

wy werr -y

Juyl il 3 addlles 350 dilate Cuxbge -V JSS
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 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
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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



