Olnl sy ©lisdi g pgle I
O = F) V) Jpgas o )led g Lo
DOI: 10.22124/jms.2022.6161
wlw!l o (Brassicaceae=Cruciferae) ol 50195 s ygusU 5l pan ols

.y
C)Lf ag'ﬁ

N g 090 (5 0998 yg0

T* 5598 e (Bl ye (ol pr Joi

VE- AT iy G VE- VNS el s gl

ohSz

—gilpl Azl o a5g8 Ae e dgam g Lo ,o 4365 VPP - 5l i L (Brassicaceae=Cruciferae) :)logcs b bluplS
03l il (S5 it (slazis o b 5 alloniz callugs by ile (LS Sl 55 o5 i S S5
§ AT 5o a5 A 393 )0y 5 osee Sl SRy nle 5 S3598i00 )3 Solewm 95 SIS (e 5B Bgs (LA o ke
osdeds 5,15 3,15 ay] cogineSTh ;5 § 483 o i | UaeymST ymr g, Lo S5 ) dalllas 3,5 apanl laey] Lol
slogen 9y (S g (o5 o YV 5)lo Covonl 5 550 slacile boj )l 5 (28 malio «(55,5liS 50 09 9 )0 (2Ll
(Sl s iS5l eslinul b Glgimgilnl &b 4o @8l ol (635 50 Aklais jloniis pslaer (i2g (5SU YT
G 3 NS O ol Cansday (glaosls wad sy Y5 g 5 S psile (6588 055 Soe 5 J5SlS s e shie 6L
3 797 Sregmgdyge Sllllas gl 3,5 and GLlapdS )3 5 0gee (5 g s00 Slalllas ulul p olulid 0S5 G
Sl 1o ] (cogiguSTL g (Qlulid 10 s g 0gae Dlho jl (5 Ol 5 (s pdiggs &5 ol Glii eolgils (nl (slagy ST )5
S o 4l Loy T LelSS (gunsaials 5,08 (et | ledlbl 5 azsls

S F0 9= 99 390 <090 S (S UlwadS ¢ jdy ¢ Sl 595 - 93l | 1 gudS” (sajlg

ma_bahrami@yahoo.com Ol ST ST sBiils sl pole 0aSiils o wlidicins ) 05,5 o iSoluy Kimgs )
m-noori@araku.ac.ir Olpl ST STl ol8zsls eyl pole 0uSiisls ¢ cwlidiuns 5 09,5 sl =Y

m-noori@araku.ac.ir : Jgtue odiuw ¢5*



OR=F NNV F Vg 0)lod fogs Jlo [l i Slisios g pole

&8 9 Se ol

30 2,d o5 o)ls loh g coenl Jd Slogas sliw
5,10 3929 Hdy (y303] Gloellislosl L g )5 4 slaSSl
0l (e b g Cend s )3 Wlg olS (LY 4 a8
Olsse el gbaads 51 oolinul by ol e
5 oelS lolis ol s edle 5,5 a1 Wy olS
ool 5 reeb mlio I Cbli> 4 Wlgie ailaie
o9l e ool Sl aige

(Silique) (pz 55 bsme LluplS asis SH
S5 sl Sl 5 JSS Az slaaiss o a5 00y
&l g e rinte oge (De Candolle, 1821) s s
oSt sanaib ol oolgls ol asis
IS 5 sl ol gl Ly, U551 5 0sSUsS
2% 5909890 S Sy Slalllas sl ogre goite sl
ool ot Sl QSIS SlapygST ganaiil sl
sl s 28T, ol 5 o) (S5 ke S e L
5 Mk sla Sy Ghls 5 evm plalS e 0 Jlse
-0 bl lalS calize sloog 5 4o sleel LB Lo
3 659058,90 (380 dallae (Hani et al., 2017) ol
(SigiS slaeaSasls ol oygesl slaelaslesl 5o
(g Sl 5l 6l 5 cblas ( alS Ol jolo abs
MBS Gl et g SUaelly (euliplinls
St 20 )5 5 035 (598 e 5 ) glulis
ol plasels
oSt ganail ol )d slaybsle S 5 5 S
Abdel Khalik and ) sies oo jlows o Klailys slo
2 o= b5 sla s 155 (Van der Maesen, 2002
9-0an B S R 5 S350 )90 9,550 9 —9,5 Lo Dlalllas
a5 0,0 dezg Lo o Gllupls jod kBl (5,0
220 oo (i (9iguS 5 JLSLe L) Loy eyl Coonl
(Tantawy et al., 2004)

5955 b (bl oges 5 500 (0l (sl S
e 9 (Musil, 1948) s (Kondo, 1917)
S (S59098,90 Cpizmed .o aslllas (Murley, 1951)
o Al 5 anlllas oolgils ol 5l S Yoo 5 iz 4

sleools a5 wiyls sanbe Soleduw

W35 sy o ysbar gl pepll 5 5 sl
slwl,  (Vaughan and Whitehouse, 1971)
slad o |, 4 abe ksl (Prasad, 1976)

595k o S5y 0,5 (ow)p OUluelS 5l e

doddo

SV i b (lasren) lilaglS solyls
Ly 5 Shgi-glnl Lol 5o 4558 A0 sga> Lo
=o3lgl (et 5 S 5l S olrl )o 4555 TOA
oalgls ol slacl e s Cgmone Lo jo 2LS slo
S S 9 ord 3blio 12 3re3 8,5 pl e 53 Bines
o3lgils nl &gl ol8ag) 5 AT (ol 8150 gy 00
el G gle 5 slalinse ( Shgi-gilpl &b s
g dluge Wl o] sloassS 5 i (Hedge, 1979)
L obsss (sl o ile Lol oug, o8 5 Alania
9y 28 BOT 5l (oSl ol 5 00y (lazes o
g,y pyd asE 5 Sl slass .ails (Vine) ous,
asle goguxe g (Terrestrial) ro) (59, 2 odiy
Nasturtium officinale  Subularia aquatica L.
Warwick et al. 2006;) axiws sjo! LS R. Br.
Y game S Jolis oolgils o1 (Al-Shehbaz, 2012
5 4y @il danls glol) Slmpan 5 (6559l8S e
slaaiss 5l golaas jd 5l ol ey, ablss (L
a5 0yl o Cawsas Brassica napus L. ol solgils
5 Sy 5 a5 sl (LS G, o (e Yo
Isatis tinctoria &5 5 aidS (5 0,5 7l sl oles o
Ol guio 52015, (sl (Indigo) s o 5, L.
Sbleels (Guarino et al., 2000) wis gl o Consas
Alyssum sp. osle oy slaiss Jols pien
aws Lunaria annua L. 4 Matthiola sp
(Schmidt and Bancroft, 2010; Binney, 2012)
sl (Arabidopsis taliana L.) GG s gl
Olyreds a8 Cosl plowlyol Sz 65550 e coslgils cnl @
e 5 SIS | 5yl S35 5505t 5 Joo
Koornneef and Meinke, ) 04 oo oolazwl o0 s
s @l (BLS Gl Jlgea baiss o2 (2010
Turritis glabra ) .\l,l3>alS 5o 4 (Lepidoptera)
Sinapis arvensis L. sile 5y aig, o 54 (L
(Sinapis alba L.) 495! ;jleie 45 5y g 0t o
Driesche et al., 2010; Davis, ) aisé o oolaiwl
(2015

ol laoly 5l (S laydy aslllas 5 (5 pslaex
5 Laseis 4 Wilg oo JolS olS 0gu yo o5 cnl bl
2 ollS bl ads ays S SWS )l 5l ebslas



OR=FIVF Vg o)l fots Jlo [l 5 Slisions o pole

gy guS T 5l pan oIS

553, 9 olge
OLLS olulid 5 )9l o

Obesl 5l oS Bolgils (o2 g (si>g 9SU VT
Soleez VYAV Jlo o Jygi-silnl 42l 50 5555
9 45 o5l oS Bged SG (9ST o sl s S
o515 gl 12) ks (5, g 5 STl olSLils 3l 4o
ool b saiss y3laez ylalS (ol oazs Index ST
Davis, 1965; ) wuays,5 olulids ss>g0 ypize alie

Rechinger, 1986; Jafri, 1973; Mobayen, 1979;
Massoumi, 1980; Mozafarian, 2001; Warwick
et al., 2006; Ghahreman, 1976-2008; Asadi,

adlls ol o LS (g glaan bl ) S5 (2017
Y )0 pdiges | odelcamsas slassls oo co oyl |,
Slaled V) g s V8 @ sleie (Coxox YF) 9uST
ol 0a 03,51 V' Jsa> ,o Brassicaceae solgils
SERES e

3 ogee (Morpho-biometrical) (s joge olalllas
39790 gl (ol 00lis sl slacuez 5l &l 54

Murley, 1951; Stearn, 1973; Aghabeigi, 1992;)
(Hejazi, 1993; Rollins, 1993; Barthlott, 1981

33 gogee S Sho Y g o5 (S cutd .o albxl
3l Jlzes 58 (1S as 5l oolaal b ado g &

VS P 69 25w So g JoSS1S s e e

L5ad o,y (Leica Galen IIT)

PSS YA) i VY 50 (6590985509500 5 -9 S Lo
Oy 89 5 Gl Joue Lawgi jas )0 oIS s0lgils 5l aled
—03ls ool orlolids 0l 5y g andllae Yo o ¥ Lo o
Abdel Khalik and Van ) o ays oswlcwsa sla
(der Maesen, 2002
wilil asle jdh g egee ol la Ty Jl cam
3 g 3lae (e 55 2BgSD £5 (e yo> £ (JSD
OIS 5 5% 5 ogme haw Bl g DS ez 53 )0 )
3 oot G Cagb) i D90 50 PDlewse BN L
AFls 5 Al gl eolgls glasl h STy
O by, Wlg oo b Sy (ol dalllae aiiesd (cogignST
cai 5 gl bl sl g 05,5 IS8T ] LapasTs
Rollins 1993, Al-) &gs eolatwl ald sos
sla S5y Liesy ol ,o (Shehbaz et al. 2006
Exo-morphic fruit and seed) (s54/98,409;5!
-olS Solgls 5l Cuse YF 40 0gee 5,4 (characters
0I5 @) Gam b sl &b o oLl 55 e 51 bl
loosls ulul p oS s 9 00l (o) (plulid
Al gl ogee 5 )% 6 0gsdy5e Slalllas I Jol>
slasl slayls oslaer (o (al 5l Ban 05,5 o
Dl 51 i 5 ol plizass ol ool
il 5l i ooliinl Sz o 2RI (lalS (]
OBLEL (o liplas phazmadls & ol B 5 lag]

2dlgs (oolid)ds g (ulidalS adioe g Glilug)ls

Sagi-gilnl 4ol 1o 2lg ouis T anzr LS (5o paigad (sb Ko Conngo iy Lai-) JSois
Figure 1. Showing the plant area collection, central Iran in Irano-Touranian region
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Table 1- Collection information data of Brassicaceae taxa from Irano-Turanian region.
Collection

No Code Taxon locality date Latitude N Longitude E  Altitude (m)
Gy, W OgSb 8l e 0 Golae El ol 2 il Job b0 mhu 5l e
Arabis nova [Syn: Arabisnoda, Arabismontberiana, Arabidopsis nuda
* (Bel.) Bornm.,4. verna(Koch) N. Busc, Drabanuda, Drabopsisnuda o car Aen o nor AAm
1 CMN:. (Bel) Stapf, Denkschr Akad. Shazand 02.05.2018  33°53'25 49° 09' 43 2900
Sisymbriumnudum (Bel.) Boiss]
2 **CAN1o Brassica deflexaBoiss (Syn: B. lasiocalycina (Boiss. & Hausskn)) Hake Olya-Shazand 24052018 33°59°51" 49°21'47" 2180
3 CANn Brassica elongata Ehrh(Syn: B. persicaBoiss. & Hohen.) Bagh Baraftab 10.06.2018 33°56° 06" 49°30 10" 2618
4 CANz Brassica napus L. Karahrode 02.05.2018 34°03745" 49°38'04" 2350
5 CANp Cardamin impatience L. (Syn: C. pectinate Pall) Khondab 30.04.2018  34°23732" 49°11'20” 2000
6 CAN2 Cardamin impatience L Arak- Khomein Road ~ 25.04.2018 34° 02735 49°48' 29" 2200
7 CAN2 Choriospora iberica (M. B.) DC. (Syn: Raphanus ibericus M. B.) Tafresh-Moeenabad 20.05.2018 34°41° 13" 49°58" 35" 2560
8 CMN)p Choriospora persica Boiss. Shazand 27.05.2018  33°53'25"  49°(09'43" 2900
9 CAN2 Choriospora tenella (Pall) DC. (Syn: Raphanus tenellus Pall.) Arak-Baghe Fadak 14.052018 34°07 43" 49°57 21" 2200
10 CANu Conringia perfoliata (C. A. Mé:y)ABuMSZI;.)(Syn: Sisymbrium perfoliatum Pang Ali 05052018 34°02° 25 49° 18 03" 2200
11 CAN3s Conringia perfoliata (C. A. Mey) Busch. Bagh Baraftab 05.05.2018  34°02° 59" 49°17 40" 2618
12 CANag Conringia persica Boiss (Syn: Arabis ottonis-schulzii Bornm & Gauba, Tafresh 25042018 34°38° 55" 49°57 54 2750
Feddes Repert)
13 CANa» Cymatocarpus pzloszsszmys (.Trfclutv.) O. E. Schulz (Syn: Sisymbrium Myghan-Mobarakabad ~ 20.05.2018  34°08° 03"  49° 47 47" 1900
pilosissimum Trautv.)
14 CAN3 Descurainia sophia (L.) Webb &Berth(Syn: Sisymbrium sophia L.) Astaneh 30.03.2018 33°53740"" 49°21° 07" 2700
15 CANsn Descurainia sophia (L.) Webb & Berth Komijan 09.04.2018 34°40° 10" 49°21" 21" 1750
16 CANas Diplotaxis harra (Forssk.) Boiss (Syn: Sinapisharra Forssk.) Saveh 17.06.2018 34°53° 50" 50°09 16" 1050
17 CAN34 Eruca sativa Miller (Syn: E. sativa Lam, Fl. Fr.) Astaneh 03.05.2018 33°53°53"" 49°22'07" 2700
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Table 1 continued-Collection information data of Brassicaceae taxa from Irano-Turanian region

18 CANGs Eruca sativa Miller Karahrode 19.05.2018 34°03" 38" 49°3747" 2350
19 CANa Goldbachia laevigata (M. B.) DC. (Syn: Raphanus laevigatus M. B.) Arak 03.05.2018 34°05" 15" 49°4209" 2300
20 CANu3 Goldbachia laevigata (M. B.) DC. Pang Ali 18.05.2018 34°02° 25" 49°1803" 2200
21 CANe Malcolmia africana var. africana (L.) R. Br. (Syn: Strigosella africana Hake Olya-Shazand 10.062018 33°58 21" 4922241 2180
(L.) Botsch var. africana )
22 CANa Malcolmia africana var. africana (L.) R. Br. Tafresh 19.05.2018 34°41738"" 50°00 55" 2750
23 CANs2  Mathiola longipetala (Vent.) DC. (Syn: Cheiranthus longipetalus Vent ) Hosseinabad 21.05.2018 34°37 16" 49°47 11" 1900
24 CANGg3 Mathiola longipetala (Vent.) DC. Arak-Khomein Road ~ 23.05.2018 34°02" 35" 49°48'29"" 2200
25 CANes Nasturtium officinale R. Brown (S}Ifjl:)Slsymbrmm nasturtium-aquaticum Sefidkhany Mountain ~ 10.04.2018  33° 58’ 52" 49°35 10" 2566
26 CANGs Nasturtium officinale R. Brown Toreh 31.05.2018 34°02°35" 49°17 28" 2310
27 CAN7o Raphanus sativus L. Karahrode 02.05.2018 34°03"24"" 49°37 55" 2350
28 CMN¢ Sisymberium altissimum L. Arak 18.05.2018 34°05" 15"  49°4209” 2300
Sisymbrium brassiciforme C. A. Mey (Syn: Sisymbrium integerrimum 041" 127" o cQragrr
29 CAN72 ’ Rech. . & Acll.) Tafresh-Moeenabad 18.05.2018 34°41° 13" 49° 58" 35 2560
30 CAN7 Sisymbrium brassiciforme EecAh I}dzlgse}lffl) Sisymbrium integerrimum Hake Olya-Shazand 01.06.2018 33°59° 16" 49°21'39"" 2180
31 CANmn Sisymbrium irio L. Arak-Park-e Shahr 05.04.2018 34°05° 20" 49°41'57" 2300
32 CMNe Sisymbrium loeseli L. Arak 20.06.2018 34°05" 15" 49° 4209 2300
33 CANy T orularia torulosa (Desf) O(Bge ?cél(l;ltlstz h(?yn Strigosella scorpioides Arak-Baghe Fadak 14.05.2018 34°07° 25" 49°57 30" 2200
34 CAN77 Torularia torulosa (Desf) O. E. Schultz Zamenjaan 24.05.2018 34°01'55" 49°3648" 1750

%*CMN: Mitra Noori Collection Number

**CAN: Amir Reza Nezamabadi Collection Number
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Table 2. Quantitative and qualitative characters of fruit and seed of collected Brassicaceae taxa from
Irano-Turanian region

No. Seed and Fruit Characters Abbreviations 233 0900 (S 33
1 Fruit length max (mm) FLM (MM oge0 (305 015 shee
2 Fruit width max (mm) FWM (Mm)oges sligy o i
3 Fruit length max/Fruit width max FLM/FWM ogee Sl (2 Lt fogma (S51)8 (st
4 Fruit diameter max (mm) FDM (MM)oges By 5 i
5 Fruit shape/type (refer to Table 5) FS (O Jsoz 4 57 ,) ogae g3l JS0
6 Fruit dehiscence: 1-dehiscent, 2- indehiscent FO BsSabY BgSis ) rogee o855
7 Seed arrangement: 1- uniseriate, 2- biseriate SA 0,50 ¥ 0, S5 5k s,
8 Fruit color (refer to data table) FC (Jgoz sloosls 4 axg5 L) ogun S,
9 Fruit dimension: 1. Terete, 2. compressed FD 55 Y (Canmd S55) pum ) ogma Slal
10 Fruit beak: 1. Presence, 2. absence FB 3,05 0929 .Y 8,18 0925 .\ togaa lite
11 Fruit surface trichome: (refer to Table 5) FST (0 Jsoz 4 g4,) m0 gl 55

Fruit trichome type: 1. simple, 2. bifide, 3. medifix4.

12 trifid, 5. dendritic, 6. grandular

13 Fruit apex: (refer to Table 5)

14 Fruit base: (refer to Table 5)

15 Fruit surface ornamentation

16 Seed length max (mm)

17 Seed width max (mm)

18 Seed length max/Seed width max

19 Seed diameter max (mm)

20 Seed shape/type (refer to Table 6)

21 Seed color (refer to data table)

22 Seed dimension: 1. Terete, 2. compressed

23 Seed appendage: (refer to Table 6)

24 Beak

25 Wing

26 Trichom (Hair)

27 Seed surface ornamentation: (refer to Table 6)
28 Seed apex: (refer to Table 6)

29 Seed base: (refer to Table 6)

30 Radicle/cotyledons position (refer to Table 6)

31 Seed mucilage: 1. Mucilaginous, 2. Not mucilaginous

32 Hillum locality
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Table 3.Fruit morpho-biometrical data of 24 collected Brassicaceae taxa from Iran in Irano-Touranian
region. For synonyms and authors names refer to Tables 1.

Taxa FLM (mm) FWM (mm) FDM (mm) FLM/FWM
M=SD

Arabis nova 26.60+2.07 0.94+0.18 0.66+0.04 28.30
Brassica deflexa 19.2043.42 1.1240.13 1.10+0.06 17.14
Brassica elongata 14.00+0.06 1.33+0.15 1.40+0.11 10.53
Brassica napus 42.75+14.48 1.45+0.04 2.10+0.32 29.48
Cardamin impatience 70.30+3.82 1.48+0.15 1.20+0.06 38.51
Choriospora iberica 45.40+3.21 1.83+0.15 2.27+00 24.81
Choriospora persica 60.5045.85 4.53+£0.78 3.88+0.89 13.35
Choriospora tenella 48.80+2.68 2.00+0.01 1.97+0.06 24.40
Conringia perfoliata 64.00+11.07 0.92+0.13 0.46+0.06 69.60
Conringia persica 27.50+0.20 2.48+0.17 0.72+0.23 11.09
Cymatocarpus pilosissimus 37.6043.43 1.09+0.14 1.30+0.07 34.50
Descurainia sophia 25.30+1.60 0.86+0.17 0.66+0.07 29.42
Diplotaxis harra 20.20+2.78 2.24+0.23 1.31£0.09 9.02
Eruca sativa 30.00+0.00 4.64+0.25 3.8140.52 6.47
Goldbachia laevigata 13.25+0.90 2.06+0.02 1.91+0.15 6.43
Malcolmia africana var. afiicana  45.25+7.80 1.20+£0.25 0.88+0.05 37.71
Mathiola longipetala 46.20+2.60 1.28+0.13 1.19+0.08 36.09
Nasturtium officinale 14.40+2.07 1.70+0.09 1.63+0.08 8.47
Raphanus sativus 35.25+2.50 6.28+0.33 6.02+0.38 5.61
Sisymbrium loeseli 20.60+0.90 0.96+0.90 0.93+0.06 21.46
Sisymbrium irio 38.70+0.84 0.68+0.08 0.55+0.06 56.91
Sisymberium altissimum 42.20+0.84 0.62+0.04 0.47+0.03 68.06
Sisymbrium brassiciforme 48.50+0.50 0.83+0.07 0.76+0.05 58.43
Torularia torulosa 20.00+1.41 1.07+0.02 1.34+0.22 18.69
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Table 4. Seed morpho-biometrical data of 24 collected Brassicaceae taxa from Iran in Irano-Touranian
region. For synonyms and authors names refer to Tables 2

Taxa SLM (mm) SWM (mm) SDM (mm) SLM/SWM
M=SD

Arabis nova 0.94+0.50 0.64+0.09 0.2440.03 1.47
Brassica deflexa 1.44+0.05 0.9240.11 0.51+0.06 1.56
Brassica elongata 1.24+0.05 1.15+0.05 0.72+0.20 1.07
Brassica napus 1.29+0.05 1.10+0.00 0.52+0.08 1.17
Cardamin impatience 1.38+0.12 0.84+0.05 0.46+0.03 1.64
Choriospora iberica 3.30+0.13 1.73+£0.02 0.53+0.02 1.90
Choriospora persica 2.68+0.16 2.52+0.23 0.91+0.08 1.06
Choriospora tenella 1.64+0.13 0.96+0.07 0.30+0.08 1.71
Conringia perfoliata 2.61+0.05 1.27+0.02 0.28+0.05 2.05
Conringia persica 1.50+0.09 0.64+0.05 0.26+0.05 2.34
Cymatocarpus pilosissimus 2.05+0.13 0.90+0.08 0.32+0.10 2.28
Descurainia sophia 0.97+0.04 0.60+0.01 0.40+0.08 1.62
Diplotaxis harra 1.08+0.08 0.60+0.00 0.44+0.01 1.80
Eruca sativa 1.63+0.11 1.34+0.08 0.70+0.04 1.22
Goldbachia laevigata 2.65+0.17 1.35+0.07 0.66+0.08 1.90
Malcolmia africana var. africana 1.08+0.04 0.53+0.04 0.43+0.03 2.04
Mathiola longipetala 2.54+0.21 1.26+0.17 0.61+0.04 2.02
Nasturtium officinale 1.16+0.06 1.00+0.07 0.50+0.02 1.16
Raphanus sativus 3.02+0.08 2.28+0.08 1.80+0.01 1.32
Sisymbrium loeseli 1.30+0.07 0.66+0.06 0.59+0.03 1.97
Sisymbrium irio 0.76+0.06 0.40+0.70 0.30+0.01 1.90
Sisymberium altissimum 0.92+0.04 0.50+0.00 0.29+0.03 1.84
Sisymbrium brassiciforme 0.97+0.04 0.45+0.05 0.23+0.05 2.16
Torularia torulosa 1.30+0.04 0.75+0.05 0.35+0.06 1.73

\td



OR=FIVF e Vg o)lad [t Jo [l ) i Sliions o pole 6oy 5S I om0l

S99 3l &b yo oyl pl 3l ous (5 9] 2o Brassicaceae ;ygmSU YF ((r j95) bgmo S L 39 axfllao 1 ool Cuwddy rosls -0 Jgux
Table 5. Fruit qualitative characters data of 24 collected Brassicaceae taxa from Iran in Irano-Touranian region

Taxon Fruit shape/type Dehiscence Seed Color Compressed Beak S.u rface Trichome type Fruit apex Fruit base Fruit surfa.c €
s arrangment /Terete trichome ornamentation
° e eI U JELTS FLT L)) 5 x| S e o S5 SSEP 090 il ogwo usld  oguo haw Wiy
Long, narrow, linear Dehiscent Uniseriate Light Green Compressed No Beak Hairy Slmge(ie?ig:iit’iznﬁd Hooded & Acute Rounded Scalariform
Arabis nova ‘ . Lt asligs ol i )
aily g Sk b Byt S 9y LS Jies oSS .. WSS g loSads 5 Sy
e g
Semi-cylindrical, torulose ~ Dehiscent Uniseriate Light green- Terete Beak Glabrous - Caudate a nd bilobed Cuneated Scalariform
Cream gray stigma
Brassica deflexa oS- gy e
(P &l slailginkdas [EAS ) SS i ; > s lie SS e 9lse A 5 50 Sss &loss Shoy
S Sl -
. Torulose Dehiscent Uniseriate Light green Terete Beak Glabrous - Apiculate Cuneated Scalariform
Brassica elongata o e . . . R R - .
(Rl il S SO Crbgy > Sl S _ o S,y (e o SlosS oy
. Torulose Dehiscent Uniseriate ~ Cream-brown Terete Beak Glabrous - Caudate Cuneated Scalariform
Brassica napus o P ; . . . e -
e Al By SO Sloged-p,S o> Sl S _ only gl SlosS Sy
. . L Light green- . . .
Cardamin Linear, very long & slender ~ Dehiscent Uniseriate vellow Terete No Beak Glabrous - Bilobed stigma Truncated Scalariform
impatience . . . . ) . . ; I
i Sk 5500 ke o S RS ST > s SSe _ slss DS Sle Sy
Choriospora Torulose Indehiscent ~ Uniseriate Light green-gray  Terete Beak Glabrous - Beak Cuneated Rugose
iberica (T Al Bysial GSS S S Bl e o> o lice SSe _ Ol lixe slosS oS 9)z
Simple and short Beak- Rounded to
curved in reverse, torulose  Indehiscent ~ Uniseriate ~ Green-yellow Terete Beak Hairy hairs mixed with Beak is bent and cuncated Rugose
Chor lospora glandular hairs turned downwards
persica ol o ool oligS 1SS @y g odes Hlite sl
(P Al (SO i 00103 BySals SN ol o> Sl eSS SlogS b 5,8 o%S9
slos sls S L FUNH PUEX SUROR LV ’
. . Short glandular Scalariform &
Thick and fleshy with Indehiscent ~ Uniseriate ~ Yellow-violet Terete Beak Hairy hair with very low Beak Truncated reticulate in some
. special angles, torulose .
Choriospora density parts
tenella . . e .. . . g
¢ Llg; b o L sloas o, las S Lo
orae Sl b 5T s el oSl ) S5 sitr s . Jolie Jass o atd o lie Glo IR
P ailo ok sl o515 Sin lrcand
Upright. stiema Scalariform &
Long,narrow and linear Dehiscent Uniseriate Green Terete No Beak Glabrous - p bg tt’ g Truncated reticulate in some
Conringia uttony arts
li P
perfoliata . Cc- L e . ) o . a0 Sy
b 5 bl [ERES S5 . JUvN Sita s SSe S5 slaeSs AIS sl 3l Gls

— oo beond
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Continued Table 5§
Conringi . Long, narrow and linear Dehiscent Uniseriate Light green Terete No Beak Glabrous - Curved Truncated Scalariform
onringia persica . e e . . ; Los s
s1ap b 5 Sl il by eSS B9 e iza SSa _ s dlo oy
. . . Light green- . . . . . .
Very Long,narrow and linear Indehiscent — Uniseriate gne Terete No Beak Hairy Simple & bifid Bilobed stigma Truncated Scalariform
Cymatocarpus Cream-gray or cuneated
ilosissimis S G5 L asligs g ool
pilosissimus S i .5l e PO - e oS 2905 b 99 90 o bl oyt b ilo Loy
ERaeS) Pl ) [ Pl € Pl el s s [Caiss
Sl ool>
. . o . Acute, leadingto  Truncated or .
ini Long,narrow and linear Dehiscent niseriate Light green ompressed  No Beak labrous - . § : calariform
D escu;a.tma e W ! Uni sht gr Comp G " stigma nearly bilobed  Cuneated S !
sophia . Cc- L e . e e o N
? b 5 Sk el Ss LTI e S ke SSe _ Sy slosS L Lo Sy
. 3 Long,narrow and linear Dehiscent Biseriate Light green  Compressed No Beak Glabrous Obtus'e apex lgadmg to Cuneated Scalariform
Diplotaxis harra bilobed stigma
b 5 Sk il RS RPN o5 s o S _ WSy sloss Sbsy
Short, not torulose Dehiscent Biseriate Yellow Terete Beak Glabrous — Acute Rounded to Scalariform
Eruca sativa truncated
(P 4l é oligS B SR9)98 35 > )l SSe - S e Slolios Sbey
Short,coriaceous, pressed Scalariform &
. between seeds leadingtoa  Indehiscent ~ Uniseriate Cream Terete No Beak Glabrous - Acute Cuneated reticulate in some
Goldbachia broad-sided stigma parts
laevigata 0n 5 laadls - . " ) o
28 Laails o ladp 2 oS a0 Sy
3ol 80,5 Liie < 35S g logS
139 Ot A G 4 e ) - ' i - ) . Seiin oo
e o e 555 LS 53 > Sirece S S $ s 4
. . . Simple, medifixed, .
Strait, long linear or . L Light green- . . ’ ..~ Obtuse, Cone stigma, .
Malcolmia sometimes somewhat curved Indehiscent ~ Uniseriate violaceous Terete No Beak Hairy bified f fiendrmc bilobed, Connivent Truncated Scalariform
afiricana var. airs
i KU AU PRI S (Lowl g0 g5 L asligs coolw .
afticana S ATLIL S bslom e P I oo b TR aEsy 3o R
FRVEY e VAL S g ool
. . Lightgreen- . o,
Hastate lor}g linearwith cow Indehiscent ~ Uniseriate cream Terete No Beak Hairy Bified & d endritic Two stigmatic horns  Truncated Scalariform
Mathiola horn stigma, torulose violaceous hairs
longipetala b S ol (sl L o : Sl L asls
> S5 ksl b oy (e . . . ) B ol dygly b asLige ™ . L
;s JSKteslS £Ls AV [EAS ) SS S S = (rig e > Hee e S s o Sl FLs g Slo Shoy
e Al ¢ 9 e
Nasturtium Oblong, subcylindrical Dehiscent Biseriate .Yellow Terete No Beak Glabrous - Acuminate Cuneated Reticulate
violaceous
officinale e L . . i . . . . . < L .
1 JSsglalylans ( lobine B2 s23)9° ) > S SSe _ Sig S SlogS $o95paY St
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Continued Table 5

Rounded at base, conical at Yellow-light

apex, gently constricted Indehiscent ~ Uniseriate . Terete Beak Glabrous - Caudate Rounded Reticulate
violaceous
between seeds, torulose
Raphanus sativus
by it sbgiee ol 0 S oel A o . .
5 s o 08,28 ‘5‘5 BsSal 2y SS RS, > Jloylize SSe _ only hyls %{ & 958y Sote
. . . . . o Light green- Linear, leadind to .
Sts'lymbr;-um Slim and linear Dehiscent Uniseriate cream Terete No Beak Glabrous - bilobed stigma Truncated Scalariform
oeseli . P . . o - . ; Los s
by Sl byss S S sy o e SSe _ o O & b Gl R
. . A Light Li leadind t .
Linear Dehiscent Uniseriate 181t green Terete No Beak Glabrous - inear, ‘eacind to Truncated Scalariform
Sisymbrium irio yellow bilobed stigma
ks byss GOS8 e o e SSe ~ oy O & e b Gl R
Linear Dehiscent Uniseriate Lightgreen Terete No Beak Glabrous - Short_lmear, 1<?ad1ng to Truncated Scalariform
ghtgl
Sispmberium bilobed stigma
altissimum . i . . IS 4y e woligS las )
k> Byt ) SS ) o> Sies SSs _ o <o Sy
=99
Cyhndrlcz}l and curved, Dehiscent Uniseriate Light green .WIth Terete No Beak Glabrous - Shoﬁ_hnear, h.:admg to Truncated Scalariform
Sisymbrium linear streaks of violet bilobed stigma
brassiciforme a8, L oivgss IS 4y gie w0l s
B Byt ) SS < ) ) ‘ujdj)ﬂ o> Sies SSs _ ) . <o Sy
iyl s5lsd
Torularia torul Acicular, torulose Indehiscent ~ Uniseriate Light green Terete No Beak Glabrous - Acicular Truncated Scalariform
orularia torulosa o Ccnle . . . . ; dis s
(e 8l ¢ S BySal 0,5 B9y > e s SSs _ i Slo Sbo s
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Table 6. Seed qualitative characters data of 24 collected Brassicaceae taxa from Iran in Irano-Touranian region

Taxon Seed shape Seed color Compressed/Te Se.e d append‘flge Seed surfa?e Seed apex Seed base Radlcle/c.o ?yle Seed mucilage
rete Wing  Funiculus ornamentation dons position
.. . ) . e . e o . N . R Sy ) CoaBge
g S IS PRSP N ] - s e Sl ) 5% oacld Doge
Ju b e
Eliptical-oblong  Orange-light Brown  Compressed =~ Winged ~ Absent Reticulate-foveate Rounded o Rounded to Accumbent. Not musilageous
Arabis nova Truncated truncated
e g 9 ey Glostd - )l 56 b e Slo b oS Slob o8 ol
X Obovate Orange-light brown Compressed ~ Wingless ~ Absent Reticulate Rounded Cuneate Conduplicate Not musilageous
Brassica deflexa C . loosd - L s < ooF .
SE el Oy loged - 26 s Jis S, o5 Slogs Syl
Spherlce}l-sub Orange brown to Terete Wingless  Absent Reticulate-areolate Rounded Rounded Conduplicate  Mucilaginous
spherical Green Gray
Brassica elongata NG "
. . S ).....S B8 e 5 leo?.@‘su.?u (H _ _
SIS S ’ > Jis S 35 S5 Sl
X Oval-orbicular brown Compressed ~ Wingless  Absent Reticulate Rounded Rounded Conduplicate Not musilageous
Brassica napus e . . loas . K s s ("
SS-Ok Syan sloged S Jis ol o5 25 3l
Oblong, Accumbent or
Oblong to Yellow Compressed ~ Wingless  Absent Reticulate Truncated Truncated obliquely  Not musilageous
Cardamin impatience ~ quadratus accumbent
) 3,5 e 3,5 Jlo JSlo 3,4l
SShmpe
narrowly
elliptical Orange-light brown Compressed Winged  Present Reticulate Truncated Truncated Accumbent Not musilageous
Choriospora iberica -oblong
"Si )lé Syanm X . . F 3
L gy Sloged - 266 [OEs S Jt 35l Blo Blo 3,4l
Oval to sub . . .
. Orange brown Compressed Winged  Absent Reticulate Rounded Truncated Accumbent Not musilageous
orbicular
Choriospora persica i, ;;; . :
R ok oS slosgh o5, s ol 5o N o 5
3,5 -
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Continued Table 6
Ellintical Reticulate-
-oblonIg) to oval Green-yellow Compressed Winged  Present seed wing Truncated Rounded Accumbent Not musilageous
Choriospora tenella scalariform
b L
ey 8y o s ol s)s oo N 5
. . . Rounded to S
L. . Elliptical Orange-brown red Compressed Winged Absent Reticulate Cuneate Incumbent ~ Mucilaginous
Conringia perfoliata truncated
oy o 8slosed — o2l o6 b e Slo b oS elogs
. . . Rounded to S
L. . Elliptical Yellow-orang Compressed Winged  Present Irregular wrinkles Cuneate Incumbent ~ Mucilaginous
Conringia persica truncated
Syan 75,6955 CSS S Jb 35l Slo o)y Slogs 35l
Cymat ; Elliptical Orange-light brown Compressed ~ Wingless  Absent Reticulate Rounded Rounded Incumbent COPiOL.ISIy
Y f;’a focarpus mucilaginous
prostssumus Syan By Slosed - 2)b oS Jie ol J)f’ JP" Sl olsl3
Reticulate- Low
. . Oblong Orange-light brown Compressed ~ Wingless  Absent in some parts Truncated Truncated Incumbent L
Descurainia sophia : mucilaginous
scalariform
s Oy Slogd - 20l 8% Jis |t W W o)l oS
. 3 Elliptical Light yellow Compressed ~ Wingless  Absent Alveolate Rounded Truncated Conduplicate Mucﬂagmous/no
Diplotaxis harra t musilageous
Syan ey )5 S Jis 3,8 a; Ulo 3,lifsls
. . . Rounded to . S
. Oval to orbicular Orange Compressed Winged Absent Reticulate-foveate Rounded Conduplicate  Mucilaginous
Eruca sativa truncated
3,5 U e Spam g [OEs S Jt 3,5 5,5 Blo b o5 3,k
A X Ovoid Yellow — orange Terete Wingless  Absent Reticulate Rounded truncated Incumbent  Not musilageous
Goldbachia laevigata L . Ol . . . .
S )5 =)l o> Jis SIS o5 o 3l
. Reticulate- :
Malcolmia africana Oblong Yellow-Green Compressed ~ Wingless ~ Absent undulate Truncated Truncated Incumbent  Not musilageous
var. afiicana L JONENE, CoS Jie sl Slo Slo 3,k
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. . Elliptical
Mathiola longipetala .
]
Ovate
Nasturtium officinale L
[l aliaad
. Ovoid
Raphanus sativus L
eSS
. . . Elliptical
Sisymbrium loeseli .
]

Elliptical-oblong

Sisymbrium irio

hbiie-span
Sisymberium Elliptical
altissimum S
Sisymbrium Elipttical
brassiciforme .
]
Oblong
Torularia torulosa

Saffron-orange
Sl

Orange-brownreddish
778 Jlagloged- 2

Red-brown
Shostd3e53

Yellow-brown
Gloged-3);
Orange-brown
dlo 5.@‘5 - ‘579 )L}

Orange-brown
logd — (b

Yellow-orangish

b4 Jlesy;

Brown

Sloged

Compressed

"

Compressed

Terete

Compressed

e

Compressed
Compressed

Compressed

e

Compressed

e

Reticulate

Reticulate-areolate

Reticulate

Alveolate

Aroeolate &
voveolate in some
parts

Reticulate

Scaliform &
Reticulate

Reticulate

7 Jous aalol
Continued Table 6
Winged  Absent

S b 3,
Wingless ~ Absent
b 3,5
Wingless  Absent
i 3,5
Wingless ~ Absent
i 3,
Wingless  Present
b 35l
Wingless  Absent
i 3,
Wingless  Absent
i 3,

Wingless/
Winged Absent
JW s )l

Rounded
oF

Rounded
°F

Rounded
°F
Rounded
oF

Rounded
°F

Rounded
oF

Rounded

o

Truncated

Slo

Rounded
o5

Truncated
Gle

Truncated
Gls

Oblique & lobed
Joos) b &5
Trancated & lobed
ool b Gl

Oblique &lobed
Joosl b S

Round &lobed
S b s)b_’

Truncated

Slo

Accumbent

Accumbent

Conduplicate

Incumbent

Incumbent

Incumbent

Incumbent

Incumbent

Not musilageous

5,k

Not musilageous

3,4l

Not musilageous

3,4l

Not musilageous
5,k

Not musilageous
3,4l

Not musilageous

5,k

Not musilageous

5,k

Not musilageous

5,k
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Seed Shape?

Silique Seed Shape? Silique Seed Shape?
a Seed surface Silique Shape Seed surface q Seed surface
Shape . . Shape .
ornamentation| ornamentation | ornamentation|

Arabis nova

Reticulate
Brassica napus

Reticulate

Choriospora persica

Reticulate

\

o N
Reticulate-Foveate

Reticulate

Brassica deflexa

S
(a

\ L

Reticulate

Cardamin impatience

SOOI ‘,v\‘
Seed Reticulate-
Seed wing: Scalariform

Choriospora tenella

Reticulate

Conringia persica

Cymatocarpus pilosissimus

Reticulate-Areolate

Brassica elongate

Reticulate

Conringia perfoliata

Reticulate& in some
parts Scalariform

Descurainia sophia
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Figure 2. Fruit and seed of 24 studied Brassicaceae taxa from the central Iran in Irano-Touranian region
using stereo light microscopy (for fruit and seed sizes refer to Tables 3 and 4).
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Seed Shape? Seed Shape T Seed Shape?
Silique Shape Seed surface Silique Shape Seed surface Silique Shape Seed surface
ornamentation | ornamentation | ornamentation|
twisted
Reticulate
Alveolate Reticulate-Foveate
Diplotaxis harra Eruca sativa Goldbachia laevigata

Reticulate-
Undulate
Malcolmia africana var. africana

[

Reticulate

Raphanus sativus

Reticulate

Sisymberium altissimum

/ Reticulate

Nasturtium officinale

) Alveolate

Sisymbrium loeseli

/

Sisymbrium brassiciforme

Y U anlsl

Continued Figure 2

Scalariform &
Reticulate

Y

R eticulate-
Areolate
Mathiola longipetala

Reticulate-
& foveolate in some parts
Sisymbrium irio

Reticulate

Torularia torulosa
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Table 7. Brassicaceae (Crucifreae) identification key based on fruit and seed

morpho-metrical characters

Brassica elongate
Syn: Brassica persica
£

Goldbachia laevigata

Raphanus sativus

Brassica deflexa

Brassica napus

Choriospora persica

Choriospora iberica

Choriospora tenella

VY

Cymatocarpus pilosissimus

Malcomia africana var. africana
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Conringia persica
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Sisymbrium brassiciforme

Descurainia Sophia
VY

YA
AR

Diplotaxis harra

Sisymberium loeseli

Sisymberium irio

Sisymberium altissimum

Torularia torulosa
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Mathiola longipetala
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Arabis nova
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Nasturtium officinale

Eruca sativa
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Abstract

Brassicaceae (Cruciferae) with more than 3660 species in the world and about 900 species in Irano-
Turanian region having the highest diversity, includes annual, biennial, perennial herbs or shrubs. The
family members are mainly distributed on the earth land surface exceptional Antarctica and tropics.
Despite having silique fruit, they have many variations in exo-morphology and other properties of fruits
and seeds that are important in their diagnosis and identification. Studies of these characters can revealed
the relationship between taxa and used for their taxonomy. In addition, the identification of seeds and
fruits is important in agriculture, food industry and weed control. Thirty two quantitative and qualitative
fruit and seed characters of 24 collected wild Brassicaceae taxa from the central Iran in Irano-Touranian
region were examined using ruler, digital calipers, millimeter paper, graticule and a monitoring zoom
binocular light microscope. Obtained data were recorded and then a key was prepared based on the
studied Brassicaceae fruit and seed morpho-biometric. Results showed morpho-biometrical studies of
siliques and seeds of Irano-Touranian Brassicaceae members may support identification of the family
taxa.
Keywords: Fruit; Irano-Touranian; Key; Morpho-biometry; Mustard family; Seed

How to cite this article

Bahrami Eraghi, B. and Noori, M. 2022. Key to some Brassicaceae (Crucifreae) taxa based on fruit and
seed morpho-biometery. Iranian Journal of Seed Science and Research, 9(3): 19-40. (In Persian)(Journal)
DOI: 10.22124/jms.2022.6161

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the Iranian
Journal of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open access
policy and the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY4.0)
License. For more information, please visit http://jms.guilan.ac.ir/

1. Post doctorate researcher in Department of Biology, Faculty of Science, Arak University, Arak, Iran.
ma_bahrami@yahoo.com

2. Professor, Department of Biology, Faculty of Science, Arak University, Arak, Iran. m-noori@araku.ac.ir

*Corresponding author: m-noori@araku.ac.ir



