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Table 1. Geographical coordinates of habitats of studied Papver pseudo-orientale populations.
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Fig. 1. Some morphological traits measured in Papaver pseudo-orientale.
Papaver pseudo-orientale ,s oo 5,505l v, slo S5y S0 - JS

dipol (il (5 S0 5l

(O 1) Gl o 25t gl 155000 o Jslono 51 oolical b oz jobo oy 00 yo5y (sloails 5 o5
Al adlal K an Jelowe 4 iy slaasu] Bds (gl il jdg ae cell YT Goe 4y Gugeadis 4> 0 Ve gles o
aiel Sloasl 8518 5l man Jlowe (01352 58) (219, 5B 50 9790 yz Slasmsl s aisSTl 31 gles o b S
ST olband oS5 swyp ¢lp (LC-MSIMS) Jlge ooy mwaa mle 85 5kg,S oliws 3l s o
(Ol Rk sle) L5 58 oBtalojl jo Jgte (co2 miwcinb ~gole (35 5ileg S s ooliial (5 5 50 atal (slon
2 el olBiule;l IS jgms g 0 lailiwl Lbg, Lwlwl
@02 ol g oIl

oz o) Syl el 1l 5 o K glona 53 Sl s & on S5 slasbl 5 aiS s 05
L lodiges (o 250 00ls 1,8 ol 5 il a0 A sloo 40 2,5 Ol plax ;0 celes ¥ o 4 5 08,5 1,8 (VO:AD
S dy g b adlal b digad 4 b Jloy i loe G ools 5 5UT slos 4y o, U 1 ) oliws 5l oolasal

Sae a5 5l da g ol WS35 480 B Do ds g o 035580 Lol 4y 3Re i e SO s D30 S5 g 4BBES



https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.2.2
http://journal-irshs.ir/article-1-568-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-01 ]

[ DOR: 20.1001.1.16807154.1401.23.2.2.2 ]

Slasesl oS 5 e jehite 4 g 0b laz (U158 1) (29 51 Wad Gerd il aiBs 0,90 Yo e Cuep b B Y
bug o glos jo o558 .cd 5 1,8 colaiwl 0,90 (GCIMS) oo,> uwcin-535 31 Sgileg,S oSiws lawgi o>
- &5 SIS gl S olKws S5 5l eslixwl b GCIMS (slaj JUT .o 55 (ROtary evaporator ) |lgs sos pses G
HP-5MS Lo diyge (5 & 4o (Agilent 7890B GC 7955A MSD) Agilent laS Jsams so,> giw cinb
5 o G il & 00 L (g San /YD Sl 6 Y el 5 e e +IYO I51o LS e ¥ Job)
aS o5 lwaz o Ve leo aido T log ole gl (oled (55, aslp 09 oL, Kilile ax 0 Y8+ Sy s sled 0l
RIS WS PP B B NPT IR [ ST PRGNS T SIS JEIPESRS S
wlobis wile 8L ol cole a0 VP glos ;0 addo Vo Sow 4 Colys 50 g a0l 5 il 4> 0 VP @ 4l
odds b,;5 Nist08 g wiely 7n (slaailbulis jo azsl b abgs o sy oSt 695! cw)yp b oy slaosl OluS 5
2,8 alowl
@bl s9l5Ts

Pl abewy 4 launaz )3 (ow) 2 3590 Slaido sl G5US upe 5l (pals (lye 4 CV %) £95 o po
Pl /) 4503 SAS l38le 5 Lawss LSD (6 Ll (ypm)T b oy O gelas 5o Waosls by el dslin .ol (6 puFo5lil ST
i plnil VF s Minitab 1530 5 Lawss Lol sloailse 4 4555 5 gmssm sy b boiabo Sivan 0B

ooy g b

SRy SR o ()

(b sollivg, jo audl g, P. pseudo-orientale cosex aw 0 S5u; Cae YA olaws ol gl o

o Ol Grizmed 9 Sunex 8 (6l SIS 4 Slio (nl 6l 95 cu b 5 Slie it dieS polie S (6505l
a5 ol glas )| P. pseudo-orientale 4555 (59, Sooloimpmwsn slrasllas ;o .cul ouds ools [l ¥ Jgoo [0 cCureax
olaxi g oae F U Y 0429 Sygo 40 5 sl a5 5 slawd ewle FO S Job el Ae oyad 4 jiewils Fo-F
O0) caslons GliFoue P LT LSS

&5 SOl 5l eas angs) P. pseudo-orientale 4553 pinST Coie gla,ds cils b o IGT olRisls Slidss ac,je 4o
G503l LT ) g (slodz 1 Sltsd 5 5,1 Sltsd o5 s 5l olF sl alam 51 sy, Sbo VA (LISST o2l
¥ o S olawi ¢ e g8l YO-FO o Sy ojlail e 8l QO B O oy gl ) aels ol (pl o aS (5 5k 4y ol
N e boa y slasd g yte 5les B0-8 (s Sl Jobo e 5l BVY o S5 e ¢ T8 o S S slows oY
el Jolds Comaz as j2 50 (IS jeb 4y onls S8 Slao gl hawgie polie aisls ol gy (Ye) ol ol V)Y
5 e SIS slaws FIAFIY e a5 olaws ¢ e oSl YOIF-FOY s S pr Jsb o e ilos PAIA-Y + < /A oy oLS
S S lE 5ie BIFVIA ey S0 S Jsb FMO ey S S plS Jsb AVFNOIY o boas y olaas /Y
) $FUS swon Slp o ls plsie 4 (CVI) Slyess o 30 5100 PN -1 G G99 Sl5 (o0 5 #1438 (5
(Y J3J.>) A eolawl L&:W uL.Q

Slacio (gl b 5§ 4 £95 S (s D91 E55 (i S1)10 S e Jsb o calllas 5550 Comez dus p2 50

1 ] sty Sy Copmazr 43 (LFAIF) 5y il gl oy 5 (OBIY) 5y el gl Jsb (/DAY 5 peas Jsb
3o OLBeidS Comoz jo ol LaS |y £935 0 ieS oS5 Conly ol olawi 9 S,5 slass 4y by pe slacis (oxex oyl
oy ey 511 (L YOIR) 5 1y o) 90 oo Aol 5 (L YY) 51y 5,50 og) ot o 011) 5 pend Jobo (sl
98 Comaz 55 i0g St o yo (7S G (Foym Sl o @ Jsb e 5 Sl sl slocds g Dl s
oo 5 €555 s (L TYIE) Sg)s S lS e 5 (1 FOIY) leil sl Jsbo o BVIR) 5 poes Job (clacion 53
95 (L PAN) S pes Job slacio o) £95 (S bl S S od Jsb g (S9,0 S5l8 (o0 4 Job S
(- AN) $9y> S 5lS (ope ar Jsb S slacdio 5 (955UsS upd G iian gLlo (L FOIT) S p ol 99 (e alols

¥4


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.2.2
http://journal-irshs.ir/article-1-568-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-01 ]

[ DOR: 20.1001.1.16807154.1401.23.2.2.2 ]

OlSos 5 (] e

oy b Curez e S95U65 o o eS Lo (LNVY) az polass o (L) ))) Sy S8 e a0 Job s
el polie slyls leidS ¢ Sguw locores sl F9,0 S S olawi 5 Sg o S dS olaws (508 slaw slocas
aS s o lis ol ragh bl sl Hlis £95 acbe (pl jshd Courex jo Ll s svnliv eai Wil [0 g wiog
2,0 3525 (5, Sla S s 5l Serez G950 ohus 5 Olee 55 51 (YL zskaw P. pseudo-orientale slacoaer 5
a8l Gl s Ll 55 Sy (6 pdylan b (K55 55555 s & el (an 555 s 43 v, GisSS
() sl maz 59,5 st 555655 g LSl b 4ol ladiss 1o a8 caul oids syl5 (Y)

QLS oo oz 095 |y g0l wlie 5.5 P pseudo-orientale 4isS o s IS Papaver > slaaiss el alis
Wigdhi oo iz S 4 es S (5yslaex lp &5 (oloys; GloaisS 5l )l 5 GLidl 005 sloSiugus iy a5
Wlg oo lidlos 555 5, cnl 51.(V2) ditwd Slidles 550 plosl 4y jolb yLidles 5 &l i ol a8 ol 1001 aiil o
Gl claaraz he y5 5, Gboasls SsUsS 5| ois asl aiss ol s ooy, slaasls calis LY 51 S
51 o alacr 31 smrebs oS5, ol (sigms 31518 Capm Ungmnr ol o555 (5355 & lgicse | (oBS 4355
Ol 50 () slagals (GFUsS 4 e Wilgi e 1 (I3 polie 5 g B Dde g Db agb, by mhaw ]
)90 Selamex (SuSTy & bgye plgoe ) () Slie ;5 (S56sT LYo 5 (S WL 0o 5 Gl lacanes
etlS § Sdgos lacamar ol iagl 45 (VF) Canils arms Solice byl b oLl cilisee bl o asllias
L ehd Comer olRing, b aunolae jo o Kailu ax 0 V-V a¥lo sleo S0k b YL sloo 5 a8 glas,| b ablis o
@lsrs solling, 4 (6, 5le ailis sl G S5u, (Fe5UsS ingr Al Ay wgmadis 4> 50 V-0 a¥le sles (Sl
 orndl S 0l TV 4285 0 L5 5 labioda LS (53 s 5 b 5 TS o olosisS 5 03
(1) o)ls (Soy cbli g (el (g sladaby o 2l
st ladign (o) 2
ol Hlade

cilizee slaplail o jshien 5 )5k 5 (LBeilS (Selsw lacuaez 1S, o pllS Gl slaphl jo (3l lade
«Sdguw 5 HeidS slacaures jo sl s ools Guled ¥ g ¥ sla JSo 50 ,SK0Ss b aslie 1o Cuser 4w o ool
Coma 3 (o g ALY JSE) ab (5 pF0jlwl Sy g @Bl i) 10 o T 5l g JgmeS 50 0l o o s
Sl s ok Lol caiilas ;0S5 b (sl gime oglis (6 5lel S 5l atny g JgmeS )0 00 (5 S 03ll (25l Jlade jghad
Gilises claplil ;5 0nds g Sl il oo dugliio (g ¥ US) 091 yidons S yr g 4Blos 4o 00y (g S 05lil Lyl
St 5 ol JIaie i gslr S Comar jl ond il gmnS 45 ol Lt ;K05 b Copraz dus 0 laliS

(¥ JSE) 090 (p8ls Slaie o S (ol Sidgw Came 3l ool clils

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.2.2
http://journal-irshs.ir/article-1-568-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-01 ]

[ DOR: 20.1001.1.16807154.1401.23.2.2.2 ]

(Papver pseudo-orientale) lacoae> axlllas 3,50 slo S5y 5lp odel Caws 0 e diciin 5 aieS (12 Silo 9 S555U55 oo Jolis o puas aials =Y g
Table 2. Range of variations including coefficient of variation and mean, minimum, and maximum values obtained for studied traits of populations (Papver pseudo-orientale).

e S5 Sy Coro OBesds Conen
Characteristics Solik population Golshikhan population
Silee Al Sl S wayd Ol Sl Sl S5 e
Mean Maximum  Minimum Diversity coefficient Mean Maximum  Minimum  Diversity coefficient
(Faile) S b 453 67.75 21 39.1 25.6 29.2 231 9.5
Leaf length (cm)
(o) 50 252 13.8 17.8 8.5 28.9 11.6 15.1 9 243
Leaf width (cm)
SRR Jjj.a " . 3.2 3.7 24 15.1 2.3 2.6 15 215
Leaf length to width ratio
S ol 76 9 5 22 6.8 9 5 21.8
Number of leaves
(o) e Jgb 118 26 41 59.5 6.4 105 2.2 50.1
Petiole length (cm)
(Faile) Sz Sl o) Jsb 5.2 8 16 55.2 41 4.9 35 135
Length of leaf end lobe (cm)
Gatle) Sy 2l od bo5e
2.8 4.3 0.8 48.6 2.4 2.6 2.1 8.2
Width of leaf end lobe (cm)
(ol S 53 o5l Jsb 8 10 5.8 23.9 6 7.6 5 18.1
Length of leaf large lobe (cm)
Goilo) Sy S5 g (o0
1.8 2.5 1.2 30.8 15 2 11 27
Width of leaf large lobe (cm)
S Soi o) B8 Jyl S 45 4.9 3.8 9.7 4 45 35 105
Length to width ratio of large leaf lobe
S el o) olas 8.2 9 7.7 6.6 8.1 9.2 6.2 14.7
Number of leaf right lobes
i 8.8 9.7 8 7.8 7.9 9 6 14.6
Number of leaf left lobes
(ol T ) 59 Ol el 3.4 43 1.9 28 0.8 1 0.4 259

Distance between two leaf lobes (cm)
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@Lefu‘ ug] 5o J)g C,wal) &.i;&] sloss
Number of right leaf lobelets in the end lobe

Number of left leaf lobelets in the end lobe '
S I8 slaws 6
number of petals
Flower diameter (cm) '
number of bracts
Capsule top diameter (cm)
472 Sl 15.2
number of carpels
(hastls) o £ 100.8
Plant height (cm)
Sorm S IS sl 3
Number of outer petals
Gasile) Sgm S I8 Jsb 79
Outer petal length (cm) '
GoBlo) (Somm S oI5 o0 8.7
Outer petal width (cm)
S Sl e a Job s 0.8
Length to width ratio of outer petal '
$90 S ,lS sl 3
Number of inner petals
(Golo) (59,50 S I8 Jobo 7
Inner petal length (cm)
Inner petal width (cm) '
9 SR oy a Job Cos 0.9

Length to width ratio of inner petal

6.5

21.7

185

2.5

17

113

8.5

11

8.6

10

3.7

5.6

14.5

14

92

6.7

6.8

0.7

6.2

6.5

0.8

19.3

45.9

11.7

19.9

11.2

7.2

9.2

10

17.7

13.7

13.8

17.2

8.9

5.7

9.8

17.4

2.8

24

13.2

68.8

8.5

9.9

0.9

7.9

0.9

6.2

11

21

15

79

10.6

12.5

0.9

9.8

12

4.5

8.7

145

12

54

6.9

0.8

6.5

7.3

0.8

12

8.3

154

16

15.9

9.9

144

18.5

19.1

3.9

17.4

21.9

8.5
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Table 2. Continued.

AalolY Jgam

b S5
Characteristics

Qotur population

Between three populations

_ i S5 oo _ i P oo
eSlee ’5 b _J'?‘» Diversity eslee ’5 = _J’:“\’ Diversity
Mean Maximum Minimum ¢/ coefficient Mean Maximum Minimum ¢/ coefficient
(el 5z Jsb 36.4 47.6 22 27.2 35.8 67.8 21 38.4
Leaf length(cm)
(o) S 250 11.2 13.1 10.2 10.1 12.2 17.9 8.5 24
Leaf width (cm)
S P4 sk 33 42 2 25.1 2.9 42 15 25.1
Length to width ratio of leaf
S ol 7.6 11 5 28.8 7.3 11 5 23.4
Leaf number
(el S e 5o 14 241 7.8 47.9 10.7 26 2.2 69.1
Petiole length (cm)
Graile) S el o) Jb 7.2 115 5.2 35.3 55 116 16 44.7
Length of leaf end lobe (cm)
Giotile) Sy Qlel o) (250
2.7 35 23 17.1 2.6 43 9 29.9
Width of leaf end lobe (cm)
Gragile) S Sy 29 sk 6.5 71 6 6.6 6.8 10 5.3 21.8
Length of leaf large lobe (cm)
Gagile) S Sy o) e 13 15 11 12.4 16 2.6 11 27.6
Width of leaf large lobe (cm)
SR Sop g o s Job 49 5.9 44 123 45 5.9 35 13.2
Length to width ratio of large leaf lobe
) o) Slass
85 10.2 7 15.1 8.3 10.3 6.3 12.1
Number of leaf right lobes
njﬁ [ u}] slass
x 8.1 9.7 6.7 16 8.2 9.8 6.8 13
Number of leaf left lobes
Gragile) S p o9l 52 Oloe elold 16 1.9 14 14.6 1.9 4 0.9 65.3

Distance between two leaf lobes (cm)

Y


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.2.2
http://journal-irshs.ir/article-1-568-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-01 ]

[ DOR: 20.1001.1.16807154.1401.23.2.2.2 ]

OlSos 5 (] e

2l oyl 5o Sy ol Kol slaws
Number of right leaf lobelets in the end lobe
s 0dd 50 S o Sog slass
Number of left leaf lobelets in the end lobe
S5 olaws
Petal number
Gragtlo) J5 s
Flower diameter (cm)
a8 olaws
Bract number
(aslo) e o B
Capsule top diameter (cm)
az p olass
Carpel number
(o siilo) o5 gla |
Plant height (cm)

Sy S Rl slas
Number of outer petals
(rastilo) g SIS Jsbo
Outer petal length (cm)
(Bl Sy S5l o pe
Outer petal width (cm)

9 Sl (ore 4 Job s
Length to width ratio of outer petal
90 S ,lS sl
Number of inner petals
(GoBlo) (S, S 5 Job
Inner petal length (cm)

(o silo) (5,0 SIS (o0
Inner petal width (cm)
S90Sy oy 4 Jsb s
Length to width ratio of inner petal

13.4

4.2

17.3

3.2

2.4

12.4

98.4

2.2

6.9

0.9

2.2

5.6

6.1

17.2

19.5

13

112

8.5

8.1

7.6

9.6

5.2

10.6

14

11

85

4.6

52

0.7

4.5

4.8

0.8

131

21.8

10.6

14

26.1

17.6

7.2

10.2

20.3

24.8

18.5

121

20.3

221

32.4

4.4

5.6

12.5

5.4

17

3.4

2.3

13.6

89.3

2.7

7.2

8.5

0.9

2.7

6.8

7.7

0.9

21.8

21

17

112

10.7

11

9.8

12

3.8

5.6

14

11

54

5.3

5.2

0.8

4.5

4.8

0.8

14.7

35

16.9

13.2

26.8

145

11.7

19.6

16.7

22.2

22.9

10.1

16.7

22

27

8.1
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Fig. 2. Amount of thebaine in different organs of three populations (A: Golshikhan, B: Solik and C: Qotur) of
Papver pseudo-orientale. Means followed by the same letters are not significantly different at 5%
probability level using LSD test.
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Fig. 3. Amount of thebaine in different organs of three populations (Solik, Golshikhan and Qotur) of Papver
pseudo-orientale. Means followed by the same letters are not significantly different at 5% probability level
using LSD test.
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Gl 00 sadline (6 yiion dSIT oz s o glas )l b oleelKiug, ,o a8l o, Ephedra pachyclada g5 o
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5 Q) 545 oo (Papaver somniferum) ilbris 1o a8 50 Coludun ) S o0 Sl YU slos a5 cnl ouls cols
00 (5 yglaez yohad Comaz 4y Cond 63Vl oo 5 ol el 5 a5 (etlS 5 g Glacumaz 5 p2l> (tagh,
g 4o aslllae 8550 plail ez ja 50 (il AT s e LS Lo glaatdl, o sy JS LS Hlade lls oy
&l 50 a5 i geeldl bl 36 5 il oo g G ol iz slaplail o ] lade Lol by o cilil ol
AFF XY ol 35,00 alis slaais¥ 5 oyl el y colo (K5 5 s Jolse (S
O3 ol g aiol Gdawl ladio

9 ;S..J}m GLQW a8l B R Ls)jo)‘u\.v‘ alises LSLDW ;f)) 9 a8l MT LSLQM‘ )LMLA s)..ol:> w.bﬁ).: B
O (¥ Jgoz) 20,5 oluliss accel apwl YY Eaozme ;o Leils Comox ddla 38 g el ol YF Egore 4 glad
Ol 5l b odmline j5had 5 Sgus LBetdS slacamen ;0 o 4 a8l )3 00l (655 oIl (sladiual sl J57 e
@ leares 51 SO He 0 ) ke i YT T 51 e g ol Sealigls Bl [0 oy (65 oIl (slaaial ol
(Y Jgoz) wisls plais! se>

.Papver pseudo-orientale calise slacares a8lo ;o aiwl glaowl jlake -Y Jyo
Table 3. Amino acids amount in the stem of different Papaver pseudo-orientale populations.

((a)f\" )o‘n)f)wiwl)w

Aol Sl Amino acid amount (g/100 g)
Amino acid Sgs Cona etlS Conas S
Solik population Golshikhan population Qotur population
ol 1.241 2.936 0.812
Alanine
S| gS......al 5_;.‘,:4le&| - 0.002 0.041 0.001
Alpha-amino adipic acid
el Sy el UL 0.005 0.058 0.004
Alpha-amino butyric acid
O3 0.384 1.785 0.249
Arginine
23! 0.003 0.107 0.002
Asparagine
el 43! 1.068 2.169 0.722
Aspartic acid
o~ 0.007 0.083 0.005
Beta-alanine
Cystathionine
O 0.037 0.171 0.038
Cysteine
Sl S gl - LB 0.557 0.635 0.430
Gamma - amino butyric acid
Sl Salisld 1.351 3.873 1.087
Glutamic acid
uwﬁf 0.754 1.840 0.103
Glycine
O 0.348 0.667 0.358
Histidine
Olon oS3y 0.169 0.363 0.139

Hydroxyproline

Y\v
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Oesls! 0.281 0 0.222
Isoleucine

Oy 0.823 1.950 0.569
Leucien

o5 1.034 2.096 0.171
Lysine

Oelge 0.160 0.391 0.107
Methionine

Ortelsg 0.031 0.067 0.019
Ornithine

o et 0.510 1.399 0.367

Phenylalanine

o5 0.941 1.430 0.728
Proline

o 0.881 1.885 0.115
Serine

g 0.624 1.915 0.420
Threonine

0239 0.242 0.981 0.179
Tyrozin

o 0.506 1.553 0.416
Vallin

S e 11.96 28.34 7.26

Total amount

Ot b olulid ael 0 ul YO 5 VF Y% i a gsamme jo jskad 5 el «Slses slacimez Sy o
3 (FJga2) ab cud GladS g jelad «Sgur lacures 10 coi 4 S 0 sl (6 S o3Il slaarel sl J5 laie
S 50 00l 5,45 ol il glaanwl Gl jo 1y jladie o YL YT g ol Salighs anllas o960 Comen duw ,n
iz & gy 4 el oals 3)15 (P.somniferum) (olseis 4 lg d gy 50 (FJsa2) wisls olaislsgs
oSy 555 555 Glanlllan sl 2 05331 (FD) Sizied (i3] 5 Seonl SoabBiglS sl S o] (slpaialil 5l i
s Sloaie] sl ol o putig e ol a5 ols oLis (P. somniferum) sbseis ails allwS 10 o (J98dg0 (59 b
323l TS 5 (o5 5 a0 sl sl 3l ) S ] ] 55505 pp0lie 5 5055 o Sl
(Y7)

.Papver pseudo-orientale calizus slacanes 5 40 oo (S o3lail aiel (lassml polie -F Jgax
Table 4. Measured amino acid amounts in the leaf of different Papaver pseudo-orientale populations.

(S Ve 50 p,5) anel ol luie

o] sl Amino acid amount (g/100 g)
Amino acid Selgs Coraz ObetlS Conan J3kad Comezr
Solik population Golshikhan population Qotur population
ol 2.180 1.548 1.402
Alanine
Sl Seqdl giaill 0.030 0.003 0.036
Alpha-aminoadipic acid
Sl Sy el WL 0.036 0.011 0.028
Alpha-aminobutyric acid
o2 1.395 0.459 0.739

Arginine
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dj‘)Lr;J

. 0.078 0.002 0.047
Asparagine
Seel S 2163 1.224 1.274
Aspartic acid
o 0.066 0.005 0.054
Beta-alanine
Oy - . 0.012
Cystathionine
O 0.087 0.084 0.082
Cysteine
sl S g1 giel - LS
Gamma - amino butyric 0.496 0.459 0.405
acid
el SoebslS 2.946 1.551 2.719
Glutamic acid
: 0.040 ; 0.001
Glycine
Cdetes 1598 0.227 1.011
Histidine
Celo oS5y 0.580 0.088 0.369
Hydroxyproline
Oesls3 0.423 0.214 0.371
Isoleucine
o) 1.659 0.973 1.133
Leucien
o5 1.777 0.330 1.196
Lysine
o5 0.365 0.161 0.185
Methionine
Ol 0.123 0.034 0.018
Ornithine
ol Jets 1173 0.600 0.669
Phenylalanine
ooz 1.185 1.002 0.920
Proline
o 1.826 0.230 1.349
Serine
i 1.684 0.662 1.247
Threonine
Cried 0.784 0.287 0.390
Tyrozin
o 1.254 0.791 0.985
Vallin
Sl 24.85 11.30 17.29

total amount

a8l g Sy 0 0ad (g S0l Slidge) e g ldend e cliwadl e «ldgid e ool Jlaz polae
a8l o ouds (5,8 osll oy slaanul Jlade sgesme (o YL el 0ol ools iuled O Jgaz )0 axdllas 5,90 Comes A

9 Sldgid Jie 4y bgaye e 50 00l (s pS0jll ©pz sl Jladie 0 iln 39 (BedlS Conex 4 Lo S g
oz Sl eI 5 e Lol el )0 al Cud GBedlS Comex @l oS 0g Slially die 4 bgrye Sy
ool mezs Canl oals )55 aes so lid g9 el sbcimes Gl fuiren 5 Sy g a8l (o cul (5,505l
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OlSos 5 (] e

odd oanlive (S95UsS (F) 025 )18 Lo el 5l i)l 5 (i)l dlod oSy 36 5 Wlgh oo (ALS Sloplal jo 0z
oo slaciio aull oS cul (S35 5 e Jolge iSen p axeiS (Bu (eies 9 plerdon slacds (o
e LSy Llyd o ) i slacener Gl (e S a8 gl a5 9658 oo S8 b 36 5 i
25 i)l ead (g pFojlail Wlas 51 Sy ye (S Jaaily 90,5 cis
ol gl adlgo & a3 g lho (Stwaod

LolS glas,l o (= +/39) S (o,e b az ol G a5 oy (lid cwyp 0j90 scis cole  Siwvon 59Ty

iyl g S s olaws L a8l oy sl Jlade o e ol lis 1) (g loline e Koo (1= +/29) Sy slows
Sl las 1y o oliae cite ( Sinad aiSTy sland Ciio b JgunS a8 o § 5 0 Job b aBls aicel sl jlaie olS
(5 Jgoz) ol oamlive adlu 5lS jlade 5 Sy Sl Jlade e (g loline i Siiiod pizmen

Papver pseudo-orientale calzrs slacesss S g a8l (wo,0) > laaul lode -0 Jgo
Table 5. Amounts of stem and leaf fatty acids of different Papaver pseudo-orientale populations.

(22,0) w2 sl oo

Fatty acid amount (%)

<y s a5l Sy
Fatty acid Stem Leaf
Solik Golshikhan Qotur Solik Golshikhan Qotur
population population population  population population population
ng = - 12.224 9.956 7.842 9.144 -
Methyl linolenate
ol L
Beally e 8.787 11.855 9.796 7.712 13.155 11.303
Methyl palmitate
S e 11.923 10.841 - - 4549 6.716
Methyl linoleate
Sielss) e 2,058 3.432 2,944 1.630 0.816 1.845

Methyl levolinate

Jol addge sly jlade cpl a5 aiS amgi |y JS il lg doyo Ve o asiiilys Jl addge g0 Lol slodalge 4y 4552 4o

L il b ot (o JgmeS o B g 5 5la8 Dlao (Y guz) 092 9o y0 YYIA 093 adlge (6l g o) OV/Y

o lasez O L Hloged 0508wt (2 idion sl Aty 8l g JaweS (3ls Slae (PCH) pgo ddlgo [0 axils
w‘ 0l oolo ULMO-‘ f Jiw )J JS‘ d.ﬁ]yo 90 u,..:LM:‘
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e slocaror oleacdsn 5 P, Se5UsS

Papver pseudo-orientale ;5 v,y 5,50 o Shs e Swsor —F Jgo
Table 6. Correlation between studied traits in Papaver pseudo-orientale
S . S o Jobo . JgmsS o yhad Sl oS lis) wb:s‘ww wu“@m o N ‘
oS5 (o, L) S Sl (o 5ls) 4 Sl (e gilo) - (o, 55L0) Sx sl Bl diel bl b 0y S
Characteristics L’?’i dth Leaf Petiole Bract  Capsule top c "ﬁl Plrﬁ?' ht Leaf Stem Stemamino  Stem fatty
eatwi number  Jength  number  diameter a”f)e ant heig thebaine thebaine acids acids
(cm) (cm) (cm) numoer (cm) content content
(fostile) Sy o)e 1
Leaf width (cm)
= Sl 0.348 1
Leaf number
(o) S o2 J5b 0067  0.959 1
Petiole length (cm)
£ s
A s 0.901 0.721 0.494 1
Bract number
(o) JymeS o /b5 0917  -0.693 0460  -0.99* 1
Capsule top diameter (cm)
s
I 0944*F 0240  -0046  -0.846  -0.866 1
Carpel number
o, L) oS £lis |
(o) ol €l 0.41 0.988*  0.937 0.766 -0.74 0.305 1
Plant height (cm)
S 5 ol gla
J’“’“”'_ S -0.940 -0.006 0.279 -0.697 0.725 -0.972 -0.073 1
Leaf thebaine content
o 15l elo
T o S 0.968 0.101 -0.186 0.762 -0.787 0.99 0.167 -0.998* 1
Stem thebaine content
3l el o]
N w M -0.141 -0.977 -0.977* -0.557 0.525 0.029 -0.961 -0.206 0.112 1
Stem amino acids
3l o |
T e -0.374 -1** -0.959 -0.72 0.69 -0.239 -0.99* 0.004 -0.099 0.978 1

Stem fatty acids

il o oy S g iy il molaw jo o s Solas g jlo s Dglas pas Kl o 5 4y e g

ns, * and **: non-significant, significant at 5% and 1% probability levels, respectively.
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Second Component

First Component

Fig. 4. Bi-plot diagram of studied populations of Papaver pseudo-orientale based on the first two components
obtained by principal component analysis.

sleddlge 4 4355 5l Jol> ol adlge 90 wlul , Papver pseudo-orientale aslllas 0,50 slacaaes < b loges —F S
ol

.Papver pseudo-orientale ole.iigid o S5u, o Shs ped 5 Jol loadlge o9 polas -V Jguo
Table 7. Specific values of first and second components of morphological and phytochemical traits of Papaver
pseudo-orientale.

o S59 Jol adlse P> 4dlge
Characteristics First component (PCI) Second Component (PCII)
Grosile) Sy Job 0.32 0.17
Leaf length(cm)
Grosile) Sy Loye 0.34 -0.12
Leaf width (cm)
Sy olass 0.22 0.32
Leaf number
(o sile) S e Jobo 0.13 0.38
Petiole length (cm)
S8 slows 0.13 -0.38
Petal number
(Fotlo) J5° 5ad -0.35 0.02
Flower diameter (cm)
oS olaws 0.35 0.05
Bract number
(o sle) JgmnsS yuu lad -0.35 -0.03
Capsule top diameter (cm)
4z olows 0.32 -0.17
Carpel number
(ol oS glis 0.23 0.30
Plant height (cm)
S 5ol (lgimo -0.06 -0.41
capsule thebaine content
ady)y Ol Slgioee 0.03 041
Root thebaine content
S oils lgiome -0.27 0.25

Leaf thebaine content
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FETL QP ICE 0.29 -0.22
Stem thebaine content
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Special values
JS byl sy 57.2 42.8
Percent of total variance
RPN PR PRI 57.2 100

Cumulative variance percent
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Morphological and Biochemical Diversity among Different Populations of
Papaver pseudo-orientale Medw. in the Northwest of Iran

A. Nematolahi, F. Raouf Fard*, M. J. Saharkhiz*, A. R. Khosravi, G. Kavoosi and A.
Karami?

Papaver pseudo-orientale Medw is a hexaploid plant with 42 chromosomes found in the
northwest of Iran and throughout eastern Turkey. In this study, three populations of P. pseudo-
orientale species were collected from three habitats (Solik, Golshikhan, and Qotur) in West
Azerbaijan province, and their morphological characteristics as well as amino acids, fatty acids,
and thebaine contents were measured. The results showed that within all three populations,
petiole length had the highest variability. The distance between two lobes of leaf and petiole
length as two important features had the highest coefficient of variation among examined
populations. In the studied populations, the highest amount of thebaine was found in the plant
capsules. In this regard, Golshikhan population showed the highest amount of thebaine
concentration in capsule. Also, this population was superior to other studied populations in term
of thebaine amount in roots. The highest total amount of amino acids in stems and leaves were
observed in Golshikhan and Solik populations, respectively. The results of this study might be
applied for breeding programs of this species and could be used for domestication of this
valuable alkaloid containing plant.
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