-~

A VE o Jlag PV o)l fem s Sl /el ol oMol anliiags,

Sl b e 5 (5ysliS pole Sty
o LS oMol gy

1] & 9)-’ 4][6.9"

byl 13 S259098)90 9 ()5 Sl 3 51 ALl Gacumea (Gxa09,5 9 (U,
39920 9 Jlo b 5,k

Voo w Y Yo Y. ) <
S5 ady 9 Boniy (e ¢ (559590 o ¢ 8156l darw ¢ courld 3Vno

sy oKl (y0liS 0uSiily (pLS (55 eiSTan 5 (93154 09,5 Hluiild § bl pMuol dndy Al wlid )8 gomaily =Y g )
(s.aharizad@yah00.com : Jgguw oXiuu53) 31 5 oKl (65y9liS 08y BLS (g59)0iSTau g (601554 09,5 dbiwl =¥
QN[5 o pdy gl A/ 0NY byl g b
A U A raio

LYV TS
JolS S5k £5b QB 5 (alalejl Sals8 590 9 (€15 Olo 5 1 ATy (029,15 0LS Cumen VA (gksng S jslidesy
Cd )5 ool 9 i 8K (55,9LiS puSUiSly TG ac e 13 3ga5w g Jlo s gyl bl 93 40 1SS aw > Salad
Sl 25T g1y Comon 5 byl pe Jalllio 1 g Caprons 8kl oo bagl o 151 a5 313 GUiS 8 po il g 1500 gl
glile STy cpimed g Wbjl) axdllan 390 SaCumer (I3 dre BIST 292y UL & ] I3 dre (2L 3,0 3590
5,8 ld 4152 39 cpa 45 Aild Bluad (i Sl Olhe JaS T CoU Citrod g (6l litie byl wd 40 Bures
CLCuros olod a5 391 s )3 (l .51dgs g a9, 415 Jxe (WA L adlllae 390 sl Curen (oolod j3 (wilu! 5 Slos il
o8t SIS G o bl 33 s 399 8l ] oo 1o gm0 I 31 b (oS 5 bl 3 aallo 3,90
aociy 3aad o+ /TNEY) wgy glar,l ((+/£TR) yio 45 Ald dlawd o +/TAT) g dluwd ((+/A£R) (udlw! 3Sdes g dild 5,Slos
P a3 Slas g9y p 1y WU (e poSide Glio B30 (WS (l 392 I3 S20 9 Cude (+/ARY) (wlogst 9 (+/TIY)
g %) )8 09,5 dws 3 Slho eled 5 51 anlllae 3y90 GBamen Jloyi (£okel daglpud 53 il oS i bagl
Ll ;5 38,5 41,8 532 09,5 13 (bl 9 &l 3,0es dloa 51 (25,1 590 Glio plod Jai I Wiy 9 Gt (S Curen
i 5 e ol 3y 09,5 5 5 1,5 9,5 dus 53 Ol oled 5 1 aallle 3,90 (SUbCptad 355 (oS A
a8 815 i S 4y Jood g ad i wlwl pm BCuros (5ung )5 399 LUy 9 (ylsed ((HldT) YIAY (ldT) YYEAT
SF 5 ety 3y90 SCuren K> a4y G (Suid 4 Jood 5 51 laed g (Oldl) VVEAT i s by saCuren

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jch.13.37.85 ]

Ayl

Wil uileol g 5, Shos o Suid d Joosi s Lh (il 3l ¢ il T glaniod 5y 3255 s glS glaosly

Pl oS i 4 olS STy adlhs ol ply clib o
b5 38U gy pslaieds (ol 53 (V1) Al oo el
o sBodg (B 3Sles lipl g 0Skes (St
ol coge (Suis il &S cwl odd o)l5 abjl,
(V0) 295 oo il 3 Slas g o yd (uloge il 3 Slas
oSy S 5 S bl g9y p )R BT
Mme a5 Slas g dBls Jad iy glas)) caony olaw
92 oo b (V) ohlen 5 ot (V) ol 0 (3135
9 Jly ol kulyd > abjly cuss] lae § S o8
Wby 5, Sl Slaw Ha5 jl Saw) dois cpl & (Sis i
Moigne GRIEl g b &S e (IS WLl )
b awslio 0 olpS 5 kulyd cov ab bl slgie
SSles iy 3 Skee il cél Jdsay woglhe gyl
Ol b o GRS (Gl gne sob o g5 35 il
893 2 8550 3 50 (W) sl o ()15 55 (29
S a8 ol lis (V) o) SKen 5 (gaenl 03 (g el il

dodlo
5 e oy Slelll  olond slagyls (Sl (135l

awgs gloyglS 50 (b o) slagwe et laans
35S 9 oL bl gl dlon 3 o9 lalS s
Cumgd g Oabee S 9130 GBS C S ol g olpl 2
Foeniculum _ole ool b ashjly (V) Wil 0,8 5
\Qli,:% gl 4 slie 5 dlwis alS vulgare M.
ol @als QLS (npdpany 5 (npeke 45 Cul
)|)9 odlazwl J)9—o L_SJ”“’I’\‘Q) 9 ngul)l 66’.:‘.3_9 ‘&9)‘.)
ALl aly ulul pre bS5 51 (S Jonl (V) 5,5 oo
g dd bl uslel oyl Slb i cled oS wbb o
ol Glple c¥gaxe jI (S g 039 e 5 e
(et e Slo 5 b A3y (b 3 elS (1) adbss
OBl Jole (pylage (St g oo d2lge hajn g
i b gdee daald 15> by )3 (655laS SV gae
Siiddog g Sid gble gip lpl jods &S0 o

1- Umbelliferae


http://dx.doi.org/10.52547/jcb.13.37.85
http://jcb.sanru.ac.ir/article-1-1157-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jch.13.37.85 ]

A 3950 5 Jloys )bl Lailpd 5 Sojsledyse 5 o=ly; Clio s 5l &)y (slacames (ainog)S 5 (b))

23 Joep b uilel 3Sles i8S 5 ob5)1 2590
10 Ao

= (SKuid d0 0,5 Voo 0 il Gl x aild 3ySdos) /Yoo
ol 3, Sdos
by ol b sl (s puill sl 5 (6pS0)las
b 9 ) )I U S Pl?o] )>u5l§ oK )I odlaswl
s Jold pubyly wps ulel o
(inlojl glaoliisl Jop  mje canlojl (glaoliil
e Sl a2y pas g ol (900 slamilyly (BES
@jpS A8 pbsl oS ye uilly 4jes «Ssh g b om
odls oSNk by Clas den u*’l'*" » 614“595
@ i A Joood gl edls wlel g el 3kl
w8l 9> lgr alols jlae 3l edlael L o Ward i,
Cg a5 plol dallas 350 (slacumes (gau09,S (sly
9 b oalaiwl LRSS ésl.’ )1 ‘f‘;?)'\‘;b U alads Oy
boog)S o sl Cho a5 (SSke I Slol aop
35 duwle SPSS 38l 5 51 aslatuwl

bilyd 9> Gl Sy by wjes l Jobs mls
g Jly ol kb e o8 ob Gl byl il
.))90 Olho ).«sl d]).g u_:l.s))l .))90 LSL‘”W 9 .)9..\?1»
OS5 oS Cpitmed D derg (510 Gxe gles dslllas
@l e i i 5wl sl i Sl Glaw SIS
dyee slacures sl Guilel 5 Sles @il 5 Slos
&S > S 5 opl Slodgs 95409, 4l xe LialS L aslllas
(Y Jos) wog ohen wilwl e s gxe iul5él
Slao olos (sl 30 bume ) Cumer Jlite §l (pimen
dliseo slacuzens iSly dad o Gl &S 2g b xe
kg lite oS (15 5 Jloy (o)l bl b 9 4y
dyg0 Olas ded gy blie S Lad Hb xe 4 4y
Skl Cilise Lulys 9 sl Sl g by o ¢ b))
85 plosl jome yoboay
cod bl jd adlles 3y50 Clas o (Siuwed ol ps
o kulyd ol amse ol (Y Js) eleS i
(+1525) iz slaws ((+/AF) Luilel 5,Sles 4 aily 5 Slas
Bre 5 Cote (Stuwed (+/ARY) ology 4 (+/5YY)
&9y » o.\,.is)fs Slaw ).«.»L oMJQU‘J ").:“I Casld D939
Camex WY gy 2 eimlejl sl e b 3 Sles
peiimo Pl Cpa asdlh ledl e g
9 Uy y0 i e phe Cao 93 e o aily 5, Sles
2 (F) ohen 5 yuls (V) 2,5 odlawl o> jo il dluss
O ks a8 WS BS Sl ) g (s>
2 A ol i ol Glas 5 ab 2Sles o 2leS
5 Coto (Sumed daly douy ol g Wy glayyl o>
abjly 9y p 3 6N Sladx D )l dgvg > dme

bylus o aly e 59 9 dig 0y dlas i > wlb
b el oleS i
sp g0 Cho (piix & By (Mol sl
S5y Aol luly syl gaieg)S KyS e 518
Cygo Bie Bua Bl gy oS Sl g Wl See
slasess aio0 jl eolitel b ddss 0 (V) dpd e
BAS ol dlwd dws 4y &by Cures VY Ward ig,a
Sy oy i epilal ol i 3 Sl i oS
w5 plosl b (6505 Budod ) (V) aidly (el j S
)3 Gglaie (glaog )3 jo b, 09 Sbcures (slades
09 SBCares o 0 YU gley sdimdjlis oS a8 )3
A) 35bn ol L,

byl 5o abjly adlae 5y90 slacumen  (gihog)S
P Secmar @lolis car oS G55 9 Jloy )l
Coonl (gl gleS JSie 4 a2y b o Slas L
b5l lacames (09,5 Lialesl opl Cun il e
@ JooS slapadld 5 (£h)j ((Sejdgige luogad ai
9 eSO 4 pylie (slaog)S plulid s 3 g IS
b o (gl bl 50 e 2 YL o Shes L

W g, 9 3lge
VO Jols awibjly (GuisS]) Cumen VA Guis (pl
Ololl 5958 93 5l (2 )5 Capmer Jlo olrendy (o Capner
Tk AB )3 (ejl g il G3B) 455 5 (VIFAZ 5 1IAY)
acyio 50 WA Jlo 0 liome jobdy dgizee g gllas
pBl L s Rl (gylas el Sladss
&S cuwl S pY Wb S S Ll 0y50 Siddey
Ol Abb oo SlungS 3y sl g O L 5y
2 g0 godly bl p o csends o AVl o)l
had @g sl peile YAY 55 Singi ol
Y il Jlo (slaJuad iy o ol 5 Go)k oliee
obj {obe) e Sl g ) (e Sia)
5 omhy (slisd) anyS ol (oS @S gy
M ) dw 3 Camex jp ok )b oal ) Gl
$9y yiosle Ve dlold b g o Sle YO alolb b (gm0
B ©ygon daulyd 5o pn bl Bas awsls s,
el bhs s Jlel )L S aan ja aol @
obes il olel alad gty Ol D58 il Jlos!l gare
Lyl yd 93y (gl (NHAY <l b (22365 5 jp0 slacile
PSS WV Jldods (pdag) a8 shil ) LSy g0
Glas 5 Qb dolal Gypods Cuzes jb 5l g Ve
0Slos ey jd &ild law i dlawd ety dlasd iy glas)|
ooll 3 ySas g Guilisl i ¢ wlogu ild L5 59 el


http://dx.doi.org/10.52547/jcb.13.37.85
http://jcb.sanru.ac.ir/article-1-1157-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 |

[ DOI: 10.52547/jch.13.37.85 ]

AY

ey @l plaay iy S (I ol claciner
Canl S34 p5Y X391 gy g 3Ll 3 )5 (o lhen b
SN oa b (b)) 2)90 Clio Jlai | 598 09,5 aw &5
Iy cald cpyido 098 b (90 lacumer 5 il
LSl Glae e

Fr sblames alolid Caa 09)S (nyie ome Sy
Loy wolae silol Lulyd 53 uslul 5 4l 3 Slas s )
Slao (olos gl 09)5 w2 sy I (ils I Sl
S a5 @l (¥ Joio) 45 dnsbre (2Ll 390
Bl sop wapm g Ol Cumex dn sl 095
Oi9 iz dawi Jols Glaw elad jo 1y cute JS :SKbe
g 4l 5 Slas ¢ yology gy las)l (uill (l5ee ly Hli
A jleg)S st glyed crlpls )l (el 5,Slas
L SByme Ogllae gylol byl (o uilsl 5 aily 5, Ses
OSbe 5l Blzsl (bl 3)90 Clio ples L 1 pgd 095
hnd Slacumes Slio cpl i 5l g 39 b |y e JS
(bil 390 lio 1 5las 5l 55 pgw 09,5 a8 el |,
g Ll 1y e JS Sl 51 3l oo

VE o Jlag PV o)l fem s Sl /el ol oMol anliiags,

Sasy ey dlaad b by 5,Sloe jbb Gxe g Cute (Siuen
5 o (F) cosl 0ad ()5 legn g i > 4l
9 g gl L il 3 )Sles e (Stsor 35 (1) oy S0n
I GeS i balys cos aljly ) 1) doxy ol
WL5,8

gl wbly slacures (ga0g,S iz cpl o
dyge Slio (oled ol (gainog)S (gl 1085 plovl
9 3930 9 Jlop bl Lulyd 93 55 lme psbar o))
G 4 Jood glagadld pulel pg0g)S (yegd
S92 sklie Sl S Ojpe (Sus
9 igleree s dacumen (gdog)S Cax ibj)
woxiy 9 g1 b lacumes 5 Cusl 4855 o de (o5
(VVAY) Blas 5 1,5 0,5 Sy VL

JS5 3 Jlog (ol bl > (sladgs 4328 6155,
vasuls @b &Sl & a8 bl oad ol L )
Mgme 1y 05,5 daw 5 93 4 &bjly slacurer (sapmds
ool Wncames Jlogs c6ylul bl 55 plpliy ol i
Jol 09)5 5 ol 095 dw &y (2] )90 o ples
Jold pgd 09)S zym ol buser ol
Jols pgw 09)5 9 pmejl g dbladygh slacumes

s9a00 g Jloy (sylol bl 5 &by adllas 5)50 (slacumes S je uibyly 435 =) oo
Table 1. Compound variance Analysis in fennel populations under favorable and limited irrigation
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Table 2. The correlation coefficients between traits in studied populations of fennel under water deficit stress
condition
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Figure 1. Cluster analysis dendrogram in the fennel population studied based on all the traits and standardized data by
Ward algorithm under favorable irrigation condition
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Table 3. Canonical discriminant function in the fennel population under favorable irrigation condition
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Table 4. Mean and percentage of deviation from the total mean of each groups from fennel populations under
favorable irrigation condition
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Figure 2. Cluster analysis dendrogram of the fennel population studied based on all the traits and standardized data by
Ward algorithm under water deficit stress condition
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Table 5. Canonical discriminant function in the fennel population under water deficit stress condition
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Table 6. Mean and percentage of deviation from the total mean of each groups from fennel populations under water
deficit stress condition
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Figure 3. Cluster analysis dendrogram of the fennel population studied based on drought tolerance indices and
standardized data by Ward algorithm

Table 7. Canonical discriminant function in the fennel population based on drought tolerance indices
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Table 8. Mean and percentage of deviation from the total mean of each groups from fennel populations based on

drought tolerance indices
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Abstract

In order to grouping 19 populations fennel from the agronomic and morphological traits, an
experiment was conducted in randomized complete block design with three replications under
limited and favorable condition of irrigation at the Agricultural Research Station, University of
Tabriz. Combined analysis of variance showed that the effects of different irrigation conditions,
population and population x environment interaction was significant for most of the studied
traits; That was representing a significant difference between the fennel studied populations and
also showed populations different reactions under different of irrigation condition. Also, under
limited condition of irrigation, the number of umbel per plant, the number of seed per umbel,
1000-seed weight, grain yield, essential oil yield for all studied populations were significantly
reduced. However, all studied populations were associated with a significant increase in
essential oil under limited condition of irrigation. Correlation of grain yield with essential oil
yield (0/949), the number of umbel per plant (0/696), the number of seed per umbel (0/469),
plant height (0/641), tillers(0/617) and biomass(0/891) was significant positively under water
deficit stress condition. This indicates the traits had the greatest effect on grain yield under
water deficit stress condition. In favorable conditions of irrigation, the studied populations were
divided into three groups for all traits. Bonab and Birjand populations were in the best group the
evaluated traits including grain and essential oil yields. In terms of water stress, the studied
populations were divided into three groups for all traits. The best groups the all evaluated traits
included Garineh, German (11486), German (1182), Hamadan and Bonab populations.
Grouping populations based on drought tolerance indices showed that Bonab, Birjand, German
(11486) and Hamadan populations are superior from the drought tolerance than other evaluated
populations.

Keywords: Cluster analysis, Drought tolerance indices, Fennel, Water deficit stress, Yield and
essential oil of grain
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