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Abstract. Pedicularis L. (Orobanchaceae) is a large hemiparasitic genus, distributed mostly over boreal and arctic-
alpine regions of the northern hemisphere. In the present study 9 species of the genus that are reported in flora of Iran,
were undertaken for stigma morphological study and numerical analysis. The stigmatic surface is even in P. pycnantha
and P. wilhelmsiana, is expanded into a subspherical shape in P. cabulica, P. caucasica, P. rechingeri, P. sibthorpii, P.
condensata and P. strausii and is conical form in P. rhinanthoides. To determine the relationship between species,
numerical analysis was carried out using 45 quantitative and qualitative morphological, anatomical and palynological
characters. UPGMA and PCA dendrograms were drawn. According to the results some characters such as the thickness
of pericarp, the thickness of spongy parenchyma, the length of stem, the thickness of bark, the thickness of stem and
the length of midrib are the most variable, and can be used for identification and determination of relationship between
species.
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Table 1. Features relating to the collection area and voucher numbers of specimens of species studied.
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Fig. 1.

SEM micrographs of outline view and stigmatic surfaces of Pedicularis species in Iran: (A)

P. pycnantha, (B) P. cabulica, (C) P. wilhelmsiana, (D) P. caucasica, (E) stigmatic surface in Pedicularis species
except for P. rhinanthoides, (F) P. rechingeri, (G) P. sibthorpii, (H) P. rhinanthoides, (1) P. condensata.
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Table 2. The list of applicable quantitative characters for diagnosing species based on PCA.

asges o500 50 )G Caalies il Caalies adlo gl ) aBly Cewgy Cules ails S culs S S5, Jsb
(um) Sy 50 Sloyi> (mm) (um) (um) (um)
(nm)
P. condensata YVYo—-oYo YYO-YO - V=00 FA--5YD AVO-\YO - [
(¢V £or) (F-1EYA) (FAALFY) (00 [650) (O+3-£Y-7) OV
P. wilhelmsiana YYo—VYo- o oo o Veol¥D- DB - AYD—\ O~ LRV
{7 e=AIV/AY) (YOAEYY) (V- Y£FY) (FVOIDENF) (YA5EAY) (FF£)
P. sibthorpii Yoerv—onn DR YeooQeo SYO-VO - VAYD-Y - - - AV e oo\ Y-
() 8/0E00) (VR0EFD) EFFIDENY) EN/OEFY) QAFFOEEY) OYYYEIY)
P. cabulica YYo-Y¥Vo YO-—F-- YR Y. va-. DYD-5YD R7 Y
(YYY£YY) (FYFEDY) (YYF/0E05) (FYOIBENY) (PYOEYT) OVVY/BEYA)
P. rhinanthoides Yor—go- YYO-YO- YooYy £0.-5Y0 e ooV YD Yeolhe-
(¥¥Y/oE)\Y) vt VYT OFFVEY - 9) OV (VOY/0£Y0)
P. caucasica Yor-¢Yo YO--Y0. 010+ Y. .-fh- AB--1YVD FYO-V- -
(FREE) () £YAID) IVO£Y£1V0) (FFYEAN) OYFEEVFY) Zatat!
O-v
P. pycnantha YYo-o- AEEm AN o--f-- FYO-5Y0 VO -V PY A=Y
(g T£A0) (FETEY) YYY/VOE FY) ) (0ADEYD) (AVY/dEE0)
(
P. rechingeri YVo-oYo \YO-\0- DY [ B - \YD- AYYO- VY-
(£YY£TY) OYAEA/D) VYY) (FAYEAY) (AMALY£5) O YFOEYY)
P. strausii Yor-ous £0--5Y0 YA:-f- £YO-Vo - YeoooYYO. VAYD-VAYO
(YYYEAA) (BAYEYR) (Y3 /0£51Y) (GAFLE- 1) (Y160EYY) (ABN/BEVA/)
o

OLn 5 &L dallle L 658 ol 65lkys le Slalie 5l
43; RBL Jf rl;- (Yang ef al., 2002) s,\> RPN
b G ool s (AT osbes cnlply ols edast 5 s i
oty BB Ll s e 0L 5 6SSL Slialin
B A e R I el 5 NS 55550
b Sl Bl BB ey ) sba i sl glas S
e Sl 5 ST e 4y 05 8 Jlail Jlel 5 )

A el 5L 0T Al
4 105856 Buclidian/UPGMA. 55, s asdllas oyl 5o
Sy 88 Can gl b s Gl PR FErs
L 5 3 P rhinanthoides s P. cabulica 5,8 s ,
i Zald Baas0Lss o das o SIS 1 035 K g

Pedicularis s JS ol A 5 e 55 iSO s
ol 5 8l e Bl 8 Jltle ys Lo e Sk b Koales
LS 55 Gliiles S b (hil Sel lopane Lol
P L olaslis b (Yang et al, 2002) & .
5 cb..ul CJM L gldNS P. wilhelmsiana s pycnantha
Slte 5 @lLs 09k w558 55 ol s Jf(’l” s oS
P. cabulica PP. sibthorpii P. condensata ,> ..
L & 4" P. strausii 5 P. rechingeri P. caucasica
P e o) Gphe Cams 5 Cwl i S
K plr bag & ple ,3 P. caucasica s condensata
P ys S syls UE (4, obsS gyl syl
b5 ok @lils o by s Ko rhinanthoides
G 503 61 S LS oS ol bl e (sla Sb 55



63/sv

Nova Biologica Reperta 1 (2): 57-66 (2015)

BY-F5 ¥ §las ) alo i psle y g sboazil

P. 5 &8 4 ,iS,s P. pycnantha JUPGMA

-3 ol 45 5,05 P. wilhelmsiana s condensate
P58 53L 5458 dools T 5IPCA o 158 g5
Ars oo QL (6 i Calls P.ostrausii g rechingeri
sls P. strausii s P. rechingeri [P. pycnantha
L oalds 5 s 55 (glasla ‘_;Ladfj 33 Gla > u:..:IJT
(Saeidi Mehrvarz, s,I.i s T JsmS 3, Llim
5 deole gtnaies 3 65 4w oyl puses 2006a)
T 5w (olban 835 281 Lo plides 8 Slallae
S5 Ab ) esf s (ow) os ) &5 s Cules,

(Saeidi Mehrvarz et al., 2013) %8

(Saeidi Mehrvarz,  .licss, oWl  ulal,
(Saeidi Mehrvarz et al., oss 5T 5 2006a)
Py slalhs s Hlane gl Ll Slis 55 L 2006b)
P s edas— uls) K el 4 o sibthorpii
95 S S 39 P sibthorpii ;s C.l, 5 condensata
(3 S-okiS o35 i P condensata \asS
P 58 ‘65;5—@“‘ s P. condensata > <55
@B LS 5l s T ow @3l wlis wibthorpii

s b 5 PCAT iy, 5l ol

bl Sl g 6 Cubs il Sle
Sl il Sy Sl il Pl eSS s 55 (slo i
LS dimen Slis disjl eS8, Jsb 5 sl S
Lyls) G 5 e S Llols 53 VU (6 5y i Oljes 3

..,U)b:ﬂ)lfl«ﬂoﬁ

Fao 3 Jele bl ol el S« 6T 5L
$5 55 oo BB S S 5505 bt LT 5 PCA
P. )):a.\.:a:'-}-\l.l{l{d{unjéaU;Jfrlq-)LiL»ej|Jd|Jﬁb
b taw b blaays Slse D Jf el ¢, «(rhinanthoides
s> JSe «P. rhinanthoides > s 4 b

(P. rhinanthoides ,> Jlos i Jlas ;s G&f‘..;u")
-#) o, 54l slaa Y sluss (Saeidi Mehrvarz, 2006a)
(Saeidi (P. rhinanthoides > &Y &S & Jilaays 4N ¥
A g3 S-oduiS) o3 8 S Mehrvarz et al., 2006b)
s (P. rhinanthoides < j5> odiSass L Jlasys Y58
23 S P8y S G bl s Sukedy) o S o Sy
(Saeidi Mehrvarz ef al., 20135 (P. rhinanthoides
Wl Sliw (L5 s oSS KK T ol 4
(Olaye) 3T g5 gy (sobds3) 038 domys ¢ 5
crmman 5 S ol sy Dl s e d(oskne) ST
et Wl S e ks 8 pl s cble (g9, S ST Ol
e g5 95 a5 P. wilhelmsiana 5 P. condensata
S 0 e s 6,8 1 RS s
O L) sl Cald s SOl al ol oS das o
@ Olg e 6595 ol om S he Sliv alax )l g
(ai) 23T 8 5 5 clslzn) (sl laeS 21T 6
55l gba sl 8 Pl (535 Sl 5 €1 Ola
o)Ll (a2 sy (55L553) 03,5 Do 33 ¢ 55 5 (Y Y=F) 050 5o
5ol by 511 dsle Sliw 53 68 53 cpl a5 S
(P. wilhelmsiana ;5 &8 31 sk b blas 3 b S 5
354 BB Sose b flie 535554 k) S el &,
23 ek WY 51 i) asls 5510 (P, wilhelmsiana s
(Saeidi  (P. wilhelmsiana ,> zs Jo VY U L Llas
Sllas bl dzes Sslie Mehrvarz, 2006a)
3 S-otiS P. condensata y> o3 8 S wlidos 5
5 89S s S-eiS P wilhelmsiana 5 5 55
(Saeidi Mehrvarz et al, 2013) cul oliSacs
¢5 31 P. condensata ;5 o 5\ maw LS5 ones
SIP. wilhelmsiana ;s 3V Co Sl s S 55 595 Son

d:j)j‘ J—-ﬁl:— rbf}).\ib Sl 0l Lf:'J‘Jf C;:.L:;.;) t’f



64/ Nova Biologica Reperta 1 (2): 57-66 (2015) OV-5% ¥ 5,les oV Al i ple 10 g5 slaaiily
5¥

P. condensata
P. wilhelmsiana

P. pycnanatha

P. caucasica

P. sibthorpii

P. rechingeri
P. strausii
P. cabulica
P. rhinanthoides ]
1 33 4 o 9:82 na 2422

S»LWOO; ) L:Ju)"“" ‘L:A‘LMJ‘:AZJ) Slaw u,ul..w‘[p Euchdlan/UPGMA Q"’S) A 0l (o ) 'bl)fg)d.)o YJ.KM:
Fig. 2. Euclidian/UPGMA dendrogram based on morphological, anatomical and palynological characters.
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Fig. 4. Principal component analysis of 9 taxa and 6 variables (1- 16-20- 21- 22 and 23).
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