
eJttf Uir4* )l$liidttrolrt d)i! JU.r (crotoesus spp,rsJttlj l3b 4JJjt r4't lsl,,ijj €J,jj |sr), y

. ',r*itt"* r* ,t ,s--f V.)'.r* I ,gtV 1lr* ) ^:* sf I ir*

rL.rr ,r6rpJ ,Ju r- 61+ Ct.r 6t:us ;,\Li; t | )Lru-t ,'u-r,i "L<!b JLil:-l ,,*-j,; .1fur, srjt, |J;s, ,, r-r.1,

'r{r Jle .:ir a)*1 er. ;L;1, .,u:ii o:j-

o.$?

t.)rt> J)eo a, 6LJ Jrl .i-l aF .'(Jfrlj .rto a:t' €:. ft,- .,.-,*r.";1 ,,! ;l9r + ;rrr
€9- .,-.,-r dh 9-l pl+l ;l .-i.r-o.c-l 

"$1re................,r.l5.sF 
1 ,:f )l ,f r L Jt-:,;l -i!; 6tt*.,.:

!;!,- .rl .,,: .ce .s,";eJesr- .91,o J:;Lr,l o;L;i-1 1r95,_tl I JLJ r.:,r.xee .st-o .f ,-$j
J,l .iI; cgLa $9J s+.1), G-J) ('b flJ.il a !J,)- c; i. jl o:! ,l3 ajgJ €JLt*i.u]J rl "oti;1
or-! oert Y n e-, a!Lt- ,:re- .sL: o9f F J qF Ailx .d-if)ll ."913 ojtJ.jt J aJt!. Jr;r !r,,?
c. microphylla ajeJ jr ehLij (ll) 6rf .ryseL Penlag)nae a" d---.jf l" ,J-L: () "ef .:f n"*i
t.) )i 6 ,s)+ + .$.\j 6q a* ":f :t) a- + "ef ,,-1 ,Ucl (lll) "Jf ):l o. dolichocurpa e

C. pseudoheterophylla subsp turcomanica ,C.monogtna 'tat. lasiocarpo\*f I Jrl "r.,l
C. alrosanguinea, C. songarica)a'93 f ero "9_J lj ,(C. pseudohetercphylla subsp. turkestanica,

C 9 C. azarolus yar pantico . C. assadii)Y eg .sf )r , (C. ambigua , C. neyeri .

..!l, (J,L.Ljj a!tt, J)r Jlt- r,r aigl \f ."Qi ..\:rif )lt l.tz-;:)y-, a.r< (Kurdistanicd

.)r-)K ,lti ..t jtrer -u- ,,-$j €J- ..nt!tj :6J-r crl,6 "jtr

4aLa

9U9_ a--t' ,1 .nlrjl, ..r;t ,r- (Rosaceae) ..,Fr- Jt ,). )1 Crotoegus spp. tJ^te flj L .Sjlrlj

+& c9l4t ijrlr ollr a,.,:,lc ca- -9; a, orLil at c*l or.i c:cf fll,i-l s s* ,r* +,yil,f
p*j 4Jr.!* dlLj- rr "SJltlj Glo ajrt,jSr+ a.(Y)r9'l, .,i alit.!t;t!;i a.,r-.,G;1r ,.: L;, oe..;l

oJ.l (JJF o,> J._l jl rigt \ A. \ Y. ' rr.b JJ.51 .Jjj-,,.6 oo.5lr1 .r,,.u 9 ,t-.r!i .g[.: ,c ,rJl^: "r5
aJJr* (J-li')J ajgt d' l'. .:9.> 9 !L.X.9l-i-r.1 alri* \s>\i )r.,.irt \,, ]l.. ,rJJ- a5 u-l

,1 a-1..1;,- -,.: .cr1c ,li ;1y-1 e a...'i r" .,".: U.1 es- flr rJlf ;f *!.(A)rie- c5. irL F?ri 6Ljr



or*? r9r-r o)r a?a-ru rll;l .(Y).:rl.: if tseaI. Crutaegus;1 .9r- f 9 u,,r-.--o 2 ,a..i9l \ f ,o,-.r.i.9[:

,.: LrL .a.;9.1 \t ,\YAA JL. r.:;13 :+L> jl .JjrF ajl)l *rU; olra JL"L-:.61^t ,;lr,,l ,s .nlll;

;11 ;l .r_"ra A J ajgt YY .lfv\ JL )r jL riB 9 ajgt \V .1141 JL rc ri-1,),aiJt ll,\1 t JL

,r-)f e-^;95b !9 ocl.: ,.1+1 o--"".1 gel 1r cL+; c;1,o15 ,-91 o;e l).itl .r.il o.\f urrlf JlTl ,.: ,c
;*9U;- J.l:J rl ;i it;tWr- s;ly-l ,: e*.,: .-ql C*l €:J ..-l "$ Fr.j- aL1, .r,-1 ,c ;Lr-l ,1

J.r"^s , d)lJ 9 * .rE.rJ ctlrr ..r:.jJ "U9J! +.t, .rl9- + ,sfii ctl{51; jl .,'.U j9r1t J €S$ q

Jlrl t$j Fl ,s .nl!l; e..-.:.sr1.r.91 "clJl .if +l ..rX- 1.,-.sLo! rs le-,,1.:eJl a,;-eh-

6.';l*r. -a-.(f )c,-l -re e .-,)' JLj, ,,j'i JL-j: ,Jl-lj ,,.: ;i ,rt.jJlr Jr i.x* ..-l orSlr

..,[-+ .cjrF i*J .9lrl; .'jl;Jl; .91-o .,'+ ii ."-,Fl .-u:r-,,,o pn- ,L- "nltlj 61,3 :+ij Giq j)l crlt

.-9Li- 9 (J,-l& *-,5i,.r"S.Ls "9-.1-o J,, ro &r'JJL 1-6 -;951 ;l .9c1u; ;i rc a.f .u:-,,,o,r,Y1

.r"-\ erj JL J-€,rf;j &;j (J-)r .(1)J.jji,".i ,r-.i,j.' J,l-i lo.srl-e r.!lr.:- ,(ssi;tl), r.)

Naghavi )r)ir c.-.-ol f,-.r .l,L- ,-Erl.,-"r r.s.-r or) .ta ajgt ol.Ll.r .rj9, ,r-.1; ,,r>).1-l .51-o a..Lr, a--o;

,l ,,S,, al ..:e-,,- "cl-r;l lir-iLr;l JlljL.9lo,;t' _,o J"-j t}! dt-j)l .].€ Ub .(et al. 2007

.J. .r.:--- .f,td .:lil ,su; J,s 6.rl*r^ -14..(Kumar, 1999).u*o s_jtrrr .5l}F1! l+i

U j-t."rS )S ocG:-l ;re.,rt+j lebFLr;le= a, sle .j.,re-.r- J/ Jj la-Jj lJ-c a J"it

.9orl9- + ;19:*" at i)lc j.i .tto +l Jt' ;,c rc l-l .-r-iL ,r. srL ulr.r^": -l- .glrl; L,r ,5:L:;

,,. ,1^t + lo f.;Ll F ,r" !'n+.3 .r-5 o)Li,l (Jr+ie! oU- orJ JtJ dt{jj C-e a-lo F
;e-lr- oe,ra -L')Ul a a>i t .r-ilr liFLri .r-i JJlJi." l-6Ftji J,l o-"i oc! a1-- ;l a5 .r-i

,r-l -L Jk-" ,s ..lll!l; .51-o "L<r-|r, *5," rle,c a, rlrll aS-l , Jlr"l )r.gltlj 6i.-J dL6 ajJt

! )e.is J)j e Jt i aiLj-.,c .illrJl;.r-:-e ,sl" df J eJ *r+j €jPj.r-r, J& ! .i.n- arl

.i,S ory;9---55 Jlc r;.919i C^" 9 rpJ. €3'r; ,r,.L,Li ca; .'f,,t9el nL-9* jl "rli: I

la j919 ol9

,;.'J1J1;,.,roq,<t-6 4jJ,;Jl' 5lr -HJl t,s-)J. )l q4 (\11\-1Y) JL" 9o o.r- 1(-4+*j.r,l
p'J* qLo "jrJ 5l! 4,.c a +& - -jlj;.6LA "ll-!r, 

jjj etrl ,-J.3;9 JL-i.;,J.-

,.: ..r,"sf -..L*:.;l atJ, J!$jL ,rry .J1^: .V1;. ,e yr;Llr' .;Lf .eG;L;l ,c .r;;
,r.o-l:, ,"Q.i1 oJ*. 9 llc o9a. .91a aiLi ,;hJi .slo a.;-L:, ;l .5r1.:r, .u9*..; iL, : ,)U-+L .rl+r .sL J- Jrg
.rJL cre- e )t\ rts- * .K)|*f -i- Y. ,l ,-r .La a,e5 3LL: r-.lt rl .rl-ii-l t d!-j J,-l



e1"- )J .'f .,.';9 ,)l> 4s ,,'j--st prs ',r,1;r1 Jr9- -L; .U, .9rJ oj[jl .ta 3iJt .rtt'ir
,-91-o a-Li ,s .5^{i .,tJ,-r.r ,Jr-c ,c $ ,-..*s ,3t .';lu e!- ,.r $ .-"-;9 ,..l_" .rGf
.r;.8 li jt? J,i1 e]' ,J,-ii olt )r .lt lJ.i ,rlJ.lt (9l-s a--L.:, r" J' .-,*-tl aJ dla cjlJJ JtJ- ,)jJt
gt- ,.: Jr, .-i_, ,o9- ..i, .a.li; rl.!.i- ,e9+L-.,6 o.rcu ,,.: Jf c*.;9 ..r,_ji Jt )s qt -.--;J
Jtu ,"r- ,., c J+ c.,J ^y-- j4 ^y: J:t ,J_" l+, Jrt ,;]:i>ii 3_t- ,r J; .<j.., ..ruf
Jtrr .;*r .<.i) ..S,ii \. G)rf ;\i o1; ,cji,""". ).k .a:t*n J+ .oe- ,_o ,s 11.: .:tu-; ,oe-

,l.r.L( a.!-LJ: ,c .l+, J+ .rlJ.lt dtLi -,r &ra .r".f C J+ .:.-*J ,a!-a _,ts 1 ,, -,i J+ -..i-; -e..-

9 ;f5rJ ,l(-;lr,-l r:b _rJ Jfl- .'lou.ll.,1 o.:L;;l ! .l.6 ".p 4j/*r ;il;- ,s,# "jlJl eLjl jl J-
Y. 3-3- r: ..u ,-s;ljLL: J ,jiL"L-i G a,e4 elf ir" e frQ; .rb ;ly-t .91a.;;r e;lr,t b a:sr.:

o- 9 Jj!i,6rJ bjlJl -.r-i .9r9i 5^> ";t oal"t ojF t. ,: _,lr$.,1 I, li .(.- )a (J,iJ 9 (JJ - ; -
.JjJ F)L' aF UPGMA oiJr e NTSYS TIt! ei L crJ& 6-i#U o:Jr t b drj

S4r 9 Gtltj

ogrJ a- a, \ A (J.t :j aLti rr a.lu- cr9- .91-o r,'j9-f .t jtir- ctL6 "rlr r!){J c,-j-?d c?..: o"Ll ,
C. pentqgyno e C. pentaqynq subsp. pentqgyno,J-l-- () "rt'.(j eE 

j)rJ"j,6J! p::*r 614,

Jrl o9f 6L;'l eLi Christensen(A) .g.ri +iJ ,"Ll 1 ..*,! ,r- subsp. pseuqometonocqrpq

;19-.c a- 1, C pentqqynct 9C. pseudomelanocorpo jL pru-.J.jji-.,-. ser. pentagynqe a" \iL)-
C. a-tt p) ,r Jl9,' a- l, .99-r a..;91 9.: Christensen a_lJl- )r .j-l a:it' F ,.r #j* a9t JJ

a-nf ,L: ,t C. pentagynq subsp, pseudomelonocqrpa , pentagyna subsp. pentogynq

L-F .'r ".Li 6QJf 6l)lrL .'r' Jti.t*-,,11 i-A. .st,t.: ar,-il Jt,la artJ.-i Jlr..'-l
e p)3 a-. J-"J Jl)e> oi:i -1..- ori- .J-l.l !9* ,LUl o.f ,,1,. A Y \ Lr 451, J+ F.irr ,_.-tr9

C. microphylla var. ,C. microphyllo ;1 ,91-s a-" ol-L- (tt) "eF.(A),L'iL (J- y A( t) to aui
,-*i.. a-S 9;9 o,t;S \s-1... "r.,.C. micriphyllq var. microphylla a:" 

r19 ,,:.r.aL \s"dolichocqrpa

"c-,Li ,rJ a-K y-; , $L ctrl- "J- C. microphyllo var. dolichocorpo +irl9 ,c ,rJ9 .:-l ".:r"Li

J9l "91 ;j ,,: a5 .grst ot ."j-i .9.r- ajJ o.r-c "J.5,j * + qQ? ogrl ull ,l;cl (lll) "9f .r-l
C. pseudoheterophylla subsp. turcomqnicq,C.monogyna vqr. losiocorpq 6lJ a_-|t
C. .-iti \ .95 J-.1 6.:-- orrl s; ,.: ..r:*1! )tf C. pseudoheterophytlo subsp. tuikestonicor

.9.r-:, a-jiJ r"L-lr-! .. af )l;tC, ambiguo JC. meieri, C. otrosanquinea,songoricq

dJ c>i L.J:j-:-.,"b ser. Crotoegus subser. Eriqnthoe a. ,:l.i^ a9t' rr-l 6;to ,;91 pl- Christensen

,J J .r-jl 6Jj 1.r> ser .Cratoegus subser.Crotoegus )l \S)^ p );-l .9L;L .,r.-L-:, --., gL:.;



6L-6 +L^i G,-L1pl J--j .slat,'i &A .r,J .rl r'+r .sQa5!-i jl Jjl a:if )l,! ser. Orientqlis :,)tl--
,,-tl cj|rjr L J-|5 a+ JE ,;l;, Lo a51r; .6rr--ir or,rjJ,.:d uJil el.l .J c"i> \ Y( f) L rlJ.lt

YCA) L \-YCY) L6 ar-,,.6.s.,; a,.l,L "9-,rflry; o:;,.d1 o& ajlJJ \ Y L c,r,r-,.1.5 la Jro-L'
C. \st'! Aitl f 9- "9; r"j ..,J .d! ,s. .iL L_ ,lrrLt ,rJj, ,r*4 gt- llrrti-.i .ri-.:,{ et- ,(\-) Y

o"L-l , .rrif )l,J d, f 31 ,,> lV^ ,9L a' C .Kurdistanica ,C. azqrolus var, pontica , ossadii

ajLl !,-l )r 1-l .i-l set, Orientqles a' ,jli- C. ozorolus yar, pontica . Christensen .9..s aiJ
C. ozorolus var, )L)S )r C. ossadii JarS ).t ^. a-.i L .r-l dJ"ij C ossodt a, 6l o)L!l dJ.!

"l-.t! 
a1-l-i a- a-9; L ;5-4.a .c).3 ,1rr s er. Orientolis ). C. qssqdii tr:, G^ rqt;- pontico

ln oqq ,J .rj,L |J- ,_Gj- cf { .,,1r- q a'9J J,l C, ozorolus va(, pontica )l C. assqdii l,;-\-
jl c-jJt \f a-JU- rrgr *t.,"."r* r,-l .gun o5 ro p4..i_jtir Ji -Y' ,9r3 ";|ul 9u-.x

,.Ll 3-L-l-.:-i ,*> ,11

ca,5?

gli*o_o O 0 ?

E*IO0,O14 14
r,:iaro.n"61!}

6

tEalto-sd,el . I
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|cu.'n-*--___+
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1t&*00,l}o 6
v'ts d.0.rf:1_3

F*toBoo s 5

' . Ctotaegus. spp. .iE" Gb ;jrJ r: .sGjrer ). ;,tLo 6t airt $.i J1 JbL- f lferJ,rJ I Jri

\L- Crcftegus .Kutdlstanico Z- C. nicrophylo vaL dolichacarya 3- qnicraphylo va. nicrophylla 4- C. pentagyna subsp.

-Pentogyno s' c. pentogynd subsp. Pseudanelanoerpa 6- c. !neyeti\1-: C, pseudahetercphylla subsp. Turkestonico a c.

ossodii9 C. arorclus vat. pontica LO-c. nonPgym. vat. losiocarpo lI- C. atrasotlguinea 72- c. sangorjco 13 C.anbiquo
14- C. pseudoheterophylo subsp. Turcononica. )
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Investigation of genetic diversity in some species of Hawthorn

lCrateogus spp.) in the North and East of lran by Morphoiogical trait,s

Abstract

lran is considered as one of the most inportant cerrters of genus haMhom diversity and
it is growing rvild in the some pads of the county including north to center and easl to
west. fo date, haMhom has been the subject ofonly a few genetic studies and, therefore,
the present study was aimed to evaluate genetic diversity among some species of
hawthorn (C/a/aegus spp. Pajarkova.) 1'rom north and east lran aaried out. Using
norphological chalacteristics in more than 30 different faits in this expedment related to
lhe genus was studied and measured. The results of cluster analysis showed that the
obtaired paltem, in which the species were assigned into three separate major groups. At
the first group itcluding two species which belong to the ser. Pentagtna. The second
group includcd two species Micropylia. At the next gr.oups including species
C.monogyna var. lasiocarpa,C. pseudoheterophyl/a subsp. Ti:comanica, C
pseudoheterophylla subsp. Turkestanica, C. songarica, C. atTosanguineq, C. meyeri, C.
anbigtu, C. essqdii, C. azarolus yar. ponti.ca and C.Kurdistanicq.

Keywordi Crdtelgu' .lpl. Pojarkova, genetic diversity, rnorphological characterislics, cluster
analysrs.


