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Abstract
Objective

More appropriate exploitation of medicinal plants requires the transfer of their germplasm from
nature to agriculture through domestication. Black zireh or Kermani zireh (Bunium persicum) is
used in the food and pharmaceutical industries. Several studies have reported its hard germination
and seed dormancy. There are no published reports about its fruit development in field (farm)
cultivation. The low germination and long life cycle have led to its major harvesting from natural
habitats.

Materials and Methods

Black zireh seeds collected from Gavar (Kerman province) were cultivated in petri dish and
perlite at 5-7°C. For studying the development of flowers and fruits, as well as the beginning of
domestication and adaptation, seeds were planted in the farm of Sarduiyeh and Shahid Bahonar

University of Kerman.
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Results

Dormancy, lack of mature seeds, and emptiness decrease germination percentage. Dormancy

breaking and seed germination were optimized by cold treatment without any chemical treatment

indicating morphophysiological dormancy. At 5-7°C, about 30-45 days after cultivation, the

germination was >90%. Cotyledonary seedlings and rosette leaves developed in the first and

second years respectively. In the third year, about 20-30% of the plants formed compound umbel

inflorescences and schizocarp fruits. All plants produced flowers and fruits in the fourth year.

The underground part, which begins developing in the first year, turns brown as it grows,

accompanied by the formation of cottony tissue.

Conclusion

Seed dormancy in Black zireh is morphophysiological, and seed maturation plays key role in

germination. Flowers and Fruits formed 3 years after planting. The results showed the beginning

of its successful domestication; hence suitable ecotype selection and breeding programs are

underway.

Keywords: Underground storage part, Seed dormancy and germination, Black zireh, Flowering,

Fruit.

Paper Type: Research Paper.

Citation: Rezanejad F, Rahimi H, Ganjalikhani Hakemi F, Asadi Khanouki M (2024)
Investigating seedling and mature plant development of Bunium Persicum for its

domestication purposes. Journal of Genetics and Plant Breeding 1 (1), 79-96.

Journal of Genetics and Plant Breeding 1 (1), 79-96.  DOI: 10.22103/gpb.2024.22953.1000

Received: December 19, 2023. Received in revised form: February 20, 2024.

Accepted: February 22, 2024. Published online: April 6, 2024.
Publisher: Research and Technology Institute of Plant Production,

@ @ Afzalipour Research Institute, Shahid Bahonar University of Kerman and
Iranian Genetics Society.

© the authors

Ao

Journal of Genetics and Plant Breeding



—

o (BAY S5 49 S dlne %

AIJJ !:é}}
v A

sobieds (BUNiUM persicum) slws 8415 43 &b 6LS g o ydild (43955 Olalllae

ol @ilw !

Mplo, snis ,d

wallly byl by (oleyS sl ad oKl ple 0aSEl (wlidCanm) 09,5 ol :stus sdgs®
frezanejad@uk.ac.ir

o8>y 9B

bl olpl ol ol yab ams oKEh pole 0l kB 05 (syS> wsgdl b
rahimi.hero@gmail.com

(oS (s 515,

allly olnl ol lo)S bl olKEly pole oaSiil e awliSCun; 09,5 «gySy dbgel b
hakemif92@gmail.com

S P Gl (e

Wbl ol S ey al apd ol pgle 0uSiilh  wlibCuw; 09,5 (58D «.5-941 ol

mohseneasadi@gmail.com

VXN 25 s ol VEY Y 1 ol od g ol L il Al VEY/AUVA il s fu b

oSy
b e o] Jl 3y 548 5,0 515 aeis (sloped) o5l 5 S 4 gl LS 51 sty (55 o e 2Bd
ols 5l S (Elwendia persicum L Bunium persicum) SleyS sy b olus 05 -3¢ o0 plos! (glas o cuiS &
Sldllas 3,3 3,15 L9yl 9 (o3 lio )3 stes Hobds 45 Wil o BUNIUM Luis (VL (odlasl 55 L g nto (29,1
oLS 5 oy &l (0555 0)y3 L 5 (ll )3 (SIS eSS (B)1S &S pl 1) il (Suid g CSee lag) gate
9y 52 9 Ooml Oleg) doyd (bl sl ead pikie dsyie ) olS 6yl e 53 55 g ogee 9 S5 St (L

D95 Cudlyyy b (SlmolSin j 5l Jparmo odos (350 00d o (SYsbo


https://orcid.org/0000-0003-3825-0913
https://orcid.org/0000-0003-3641-1752
https://orcid.org/0000-0001-6814-0155
https://orcid.org/0000-0002-1818-339X

BN,

.

s,

slod 3 ey g Gadcsy )3 ecsilodyil J o ol i) 555 5 035 (6yglen ol 005 (slacils Hd g g g
S S ()5 5ke 5 silodal g9 5 g ogae 9 JS S b sam (0955 oy Clalllae pslateds ainds cuzs V-0°C
A pldl le,ST il dupad oSl g adgd )l 3 (glac e

O3 Loy slad L il gy 5 (SabS Sl ad (g doyd il e (Sar g oligy al (5SS ((Suis g lS
—¥0 3935 D-Y°C (clod ;5 .cawl (MPD) 059090 98590 £95 5 (i oaimylis a8 b iy olbowd jlos 1 oaliul
sl Sy pe Jlo 1 5 (6l clocaw )iy 032555 ol Jbo 10 45 05 odnlie A+ 5l 5V s ccudS 1 yug oy T
9 Sy GBSy Sl uy (LS a0 pd YeoVe gis wllS pow Jlo ) glis e S > il LSS (©)))
28 g il g S osd S lalS aen oyl Jlo 3 5 00> )50 o5e g oS50 iz (S slBle oS
D9d 0 Slogd laiaogr col JSii b 9o (b bl 0psS5 4 g9,8 Jgl Jlo &S ej; i

Jsb Jl ¥=F 050 5 JS LS 0 0l (0555 45 32 9 0390 Suflsnjudobse g5 3l o 53 &l (S 16 oS Al
P He gl g st scasst (i S o5 b plas |y 455 cnl 3390 ilo (ol g98 adlas (] @l 2t S oo
D)l 3890 gy ) (seke i (og00) Al (5903 dl> yo (pimed i plil Sl

g S coliw 00 il gy 5 (SIS (e sloydd Sk B0]1galS

gy e g4

oS 5 Canyly (2555 Sldllae (VE+Y) e (Sils gl 3lj ) oSl SBeleoniS wob soun okii 3 3150, 25 Liew]
VA8 (W)« alS ooliit g Sty dlo )] (o5lw lal jolaieas (BUNTUM PEFSICUM) oluw 05 55 &b

Publisher: Research and Technology Institute of Plant Production,

@ @ Afzalipour Research Institute, Shahid Bahonar University of Kerman and
Iranian Genetics Society

© the authors

ol odd @ojei Jlod (sli 3l 5 Loyl dlowl )3 565 BY 3905 L (APIACEAE o,5) BUNIUM L. L 055 (i) 030
(rieesS) @)y 53 Jladl dombio Camg 03158 050 LSl )3 Clds ulal 2 1) 03 (ul (g oasfiee 3] gla Sl >
263,5 weds Elwendia 5 Bunium 4Bl jus 90 & NIDNA I ETS 4 ITS Jilse o Jlgs g a sliss

sasel BUNIUM persicum o8t a5 Slo)S 05 b ol 005 .(Degtjareva et al. 2013; Kljuykov et al. 2020)

AY

Journal of Genetics and Plant Breeding



RN,

YEo¥ 4&')&0& 9 b"}‘.ﬂ.b)

wamsml,

B. &laaisS wuas (cauod, lae 95 o ool Elwendia persicum s cpl (sdios, lae ol ori
Bunium . ,» B. verruculosum B. lurestanicum B. cornigorum B. rectangulum paucifolium
Degtjareva et al. 2009, 2013; ) slas,s 3 Elwendia s ;3 ol op; des | basgS plo 9 ssle 3L
(Kljuykov et al. 2020

g5 V-1V g0s .55l 13 BUNIUM s ) aisS den ¢l > Mozaffarian (2007) gaued, (oluly
S dusto ol g jlane gs oar ol (o 53 655 ietee Lol it 9 > ols (sl &S cusl ond )15 ol (sl
Adelifar & Rezanejad ) ..l (E. persicum L B. persicum) oluw o5 945, g0 0315 cond o 351 eS8 S 5
15 ol 05 ¢ lanST T ¢ g,Sn 1 Lolss alas 5| eaate 2oyl 5 slaiss olss gl)ls uis ol (2020, 2021
Adelifar & Rezanejad ) 39, oo 0315 s o daazo b SluS 5 g uiliol SluS 5 4 a5 ol Gloys oles plo g 0>
(2021

&lyp a8 b o YU Slpolo g ooladl o5, b gl lalS ales I (E. persicum L B. persicum) olus o
o3l (35 gk s Y guae )3 g paly Cansle @ U 2 9 S5y A5l I Sunbys gl )3 gl plgieds (3l Bjlae
3y ol pile) g (sl yac o (3 Cpisen olS opl (Aminzare et al. 2017; Sharififar et al. 2010) 545 .
Cnoran g Sl ¢y 3o (5133 s ol 2 gus ¢ )15 ol ddlas )3 ¢ypde g i b 4> (Salehi et al. 2008) s s
2 0303 s g5 S 5 Loguasin o530 S 5 4 o (63,Skos (polsi 99 m 03litl Bl 5 25 3 Shee g0 1
@i Mo S lgea oole ol (Adelifar & Rezanejad 2020; Bansal et al. 2023; Rahimi et al. 2010) c..!
ploi 3939 L (Miraj 2016) 395 co o3kl dlo yud oaimd (yiol38] il 1o (g po 1 ruslons] M5 (oun] L5 by 1
B3 gy RSIICSS WSl 3y90 53 (o3b ) oduts S g ALl Bylis iadd)yl oSyl o sl oles

ool Lagio g o8 el b I gblio 5 licres csloaiels ( JSin sblie YU Glelis)] &) Sgamn oluw 0y S
9 s Gyl olS ol e sbotr ol (o slos i sl BUNIUM i alex 1 oy 05 plalS (S
Lslas (Khan et al. 2023; Singh et al. 2021) sy o J5 4 Jlo Hlan 5 G s, dils Lol 355 o piSS &l bawgs
sials s sl i cubp Jdoa o] b olKias 45T Jbs o el il sy e e B persicum gl
Ay (pizg g 0dST slacunen nj Gygodr A5 cnl (Jlie slp )y (il lacudgie 465l ()low Sl
e Filgr paial Jpame CobsS o ol 3Skos (Lo Y-F) (Vb aibs 4y s jl G (S5j 82 pan 5 1S (0
Sl sty lrelSin 5l Gl )k gy by o8] sl )3 wdear 318 (b 1S5 ol (glosd ady) 5 Cind
JS el 008 has (eldl Jb ps (classS a1y ol cpl g ools isboyd 1y o] cuisS (K55 bty o (g0ladl dgu
(Khan et al. 2023; Singh et al. 2021) 54 0 43955 )b 13 g 395 00 (S yslaes (oxe Canes bwgs Jgame

AY

Journal of Genetics and Plant Breeding



BN,

.

s,

O b LS5 gy g Sl > Lol 59y goaxte Slalllas ol 0pj (IS 9 29y b))l 4 ar g b

ki &S Cawl ol plodl O] CanSs g aily (Sus (g9 (0o Slalllas ¢ pirad ol 0 plosl Qi b uiliol 055945 4igS
5 Cawl 00 0Ll iy o gy 5 (St o 4 Cildllas (pl den jd Gl 0dd oy (slin g Sl olaie lawgy
U9y 3l s ca0s 5 Ay Loy deldl Lol cuwl ouis pladl aily gy g (SKitd CunSd (g5lwdigg 4 ccalise glalas 5l eolanwl b
o1 (plolid by odlgls 1> Suisle 898,90 5 Sujlodise Sl £95 93 ST sl oAk () 0gee 9 ST S5 U
ob olgs candil slkee (Adelifar & Rezanejad 2021; Baskin & Baskin 2014; Singh et al. 2021) <.l
wbansgs 5 4Bl Lot slaly) 9 St Sujslersidsdyse b g Sujdsdrse lss sl anwgs Jb ) gl s slal)
CanSid g (g st 28y Sl (F90s9n bl g culie (plod (slayla ¢ S g5 93 2 )3 A Solg 5 g (s
plosl S5 )5 g adind o S byl )5 (gilulal Bua b Sllas (Baskin & Baskin 2014) asl . p5¥ Suas
OIS B g olKitulel 5 > (5905 Jolye dlal g oud o gl Jlo 4 (g5a absye JS datalesl cal )3 Lol ol 00
g Blo3,S win (Lo 55l dilaie) g (sliwg) > T cuiS & oylil (2021) Kumar & Singh ¢ Jls oy .cawl o5
9 IS > 468 cuss (2023) Khan et al. < yioxen (Singh et al. 2021) wilod,S™ 5,155 1, 23 5 5 Liagy Codgioe
03> s 1y ails g IS aoi a8 (caisuns pgual 9 50,5 5)l55 o yd DA 39 |y dils g, piSTas sl aisls plosl | ac e
9 Jddas &8l aub (slolRing, ol o) Mg Lol e pols sy (Khan et al. 2023) x5 ,S5 &l sl

Cusl 0313 )13 (2Ll (2 )2 )3 1) () g oA (o Capmer (BRI 4 oxie gy g g Jpolpt ulby g 3l o JloSis

ol 0025 &l)) ] cglas y30 atS ) L5 e 9B el g3 S sl I35 5 LVl Cpenl ) ]

W9 9 3lge
L Bunium persicum) sl o (sladils ((ogue) aild gy (wyp yskaiods 20kews 8995y (559l o allaio
wlihis claie b (ol ol «dl) (Gavar) 68 ashie jI JolS gob dsye ,» (Elwendia persicum
Lol ol olo 313,313 Jgeme yobocs (4313) ogao Sy B0 (6 )jglaen YVO- glis)l  29°9'42.16"N - 57°42'53.25"E

! Differentiated
2 Underdeveloped
A¥

Journal of Genetics and Plant Breeding



RN,

YEo¥ 4&')&0& 9 b"}‘.ﬂ.b)

wamsml,

Silwaige yobateds Ll dadily Cous (iig)y (g9, ddate Sli ) & dn g b 1wy SEUT 0 CuiS g (23 ,low
09 Sl > Sl g (32 Jlostwd 9 (Slo ISy L) oy Bg)b 53 adiged g oslital Lopu )l 51 ¢ slag,
3ioy> Vo Jgll 1y Lol b g g 505 i ()l Ol 5 50 e Sy ey bl gy ol > A cutS S
Gl S oy Boybs) Liolosl gy o > i o yal 4885 Vo Sdeds Joyd Ve ColSgun Jgloe g diBd ) Codeay
il gyl gl (gjlodinge 31 mg oy sloss Sl psliteds 288 )15 Galesl 0,90 il Vee 1SS pa g S50 (<l
el B g5 Loy daaie Slivloj] 5 L oas oolizul ibg,) 43,5 )13 o Kb an ) 0-Y (clod p3 Liug, oyloj b S
s Llys L (Phytotron 600aX Jue dejlcais jo 8 0 o9 pgud) Ady SBBI )3 bl (yiugy g9 jl L (A5
dpuloee il S olawy @y 4l iugy sl Cans jl oolaiwl b yingy duoyd 88,5 1,8 b 5 jg) 3,5 ol a0 YV/VA
o )S) 48 )50 93 )3 ogre 5 IS S b,y S olSalojl 1 0 5 (g (iledinre Sl om0 )50 43 ColS
S5 cilaie 9 ol Gl ] B A )2 (Sizig) At dblsaseo (sliung) 1 4893l g (lo)S inly gl oKl as 30
B Bl ((s85) 9995 g ol 05 ol clalfiun 51 (S cple)S (linl) 051 ogie 9 U5 S5 gl tale]
ol 005 (3,3 pyg0) sl ) adgrl o Bl )3 5 5 (e Vliod ctlinss) oS jaed Bl Sliunss 3bls
ilalo 93 lon g o bulpd 5 Ciglis & da g L adlllan ol 3 (1103 0 050 5 S 9 )00 3929 9,955 Cpp0ty A (S
JolS (Sduwy dl> yo 13 (aily) baoges s plos] olo 45 3 adga,l ddlaio 13 g 23,5 13 Loy ial dugud oSl jo bl
Gl Oglite iy floy @iVl olen g Of bylps g oS dilaie a4y diwy 45T B5 Cdldp g o (Slogad ogme K5,y &S
WHAb ()l g (oorp Jl oS g Cam)lls (255 Gla Sy s yails S5 g &> gy (b () Jg)
MalS joboas il Voo IAlS 5 gy o )3 a8y (gl S B 5 Giud sy B0 alilejl cusS 1 g lo] WU
5 bl a8sdslu ;3 S Ve 5 loyS il s oSl p3 0 yS ¥ dgas (glds e cudS Hd b pldl Wi S Bobas
aled blys )3 aaily iug) olie (oylel duslie g wyp pd sd cuiS  Bobas oS jgbody ails Voo dgds )S ym
Cpsomed A5 plosl oD B (g yld e o > T-tESE 9051 9 SPSS Ver 27.0 Jl5sls 5 5l oslal b aiy SBbI > cuiS
» Duncan ;sejl 9 ANOVA 3JUT I eslatwl b pyles 5 pgmr Jlo 55 ds)yie Laslpd )3 ord cuiS (clayly (oybe] aunlio

W8S ) sy 3590 20 yd B ()l sine rhaw

Ao

Journal of Genetics and Plant Breeding



BN,

s,

(B. persicum) sbuw 553 (glas 30 CulS 3blio  conldl sarsuiv 9 Uil is Curdge ) Jouo

Table 1. The geographical location of cultivation regions of Black zireh (B. persicum).

b mhaw 5l glas Wl s Olaiso aikis

Height above sea level Geographical location Region

oS ol g oSl 4050

#1750 30°14'42.7"N — 57fie °07'15.4"E The farm of Shahid Bahonar
University of Kerman
£ lw .
e 2700 29°12'10.6"N - 57°20'53.2"E P9 e

The farm of Sarduiyeh

s Cagb, waoS (ilne Lod (ke Kol (puSleo

L
YA oy K5l oy Rslw oy Rslw .
relative Minimum Average Maximum .
. rainfall Year
humidity average temperature average (Mm)
» O, O, O, m
(%) (°C) (°C) (°C)
29.3 9.5 16 225 119.7 1396
331 9.8 15.9 221 189.7 1397
385 9.5 15.4 21.3 366.7 1398
34 9.6 15.7 219 295.2 1399
33 36.4 16.7 23 250.1 1400 =
) T .
Al iy ke 3 &
33.58 14.96 15.94 22.16 244.28 (Five_year 9'.. \E—
average) £ 8
S %
=
3
Jslas =
29.3 9.5 15.4 21.3 119.7
(Minimum)
iy
385 36.4 16.7 23 366.7 e
(Maximum)
24 7.3 16.9 26.6 34 1396
27.1 7.9 16.8 258 100.6 1397 =
>
26.4 8.3 16.8 253 127.5 1398 g,‘
34.3 7.9 16.5 25.1 186.1 1399 3 c
313 9 17.7 26.4 86.8 1400 A
-
o8]
Ao d (Sl x 2
28.62 8.08 16.94 25.84 107 (Five-year % o '{t
average) 53 "g\
g2 v
S &
5| 2. .
24 7.3 165 25.1 34 o s °
(Minimum) @,
<
<) =X
34.3 9 17.7 26.6 186.1 e
(Maximum)
AN

Journal of Genetics and Plant Breeding



RN,

Vg+Y ca‘)m 9 b“}‘ﬂb)

wamsml,

oo Lyiits dlo g jlaw o Lol MBS (g e(lo puo jlowd iy (y9) Mol (sladiges a8 oly L &by iy gy Clalllas
02,8 gy Calp 30 pb g L8050 pb LAl Mo yd Qe 5l i (Bdlo g o, YoF0 290> I o 5 Cudld il iugy 5o

(VY sl sia) 63,8 skl ) (Slad Sy 93) (S 93 slocw,aild

95 ISl g dxdalyy Zo s> A o i i B g A L(B. persicum) sluw o515 45 &ild g, .Y JS0

Figure 1. Seed germination in Black zireh (B. persicum). A and B: Emergence of radicle
and the formation of two cotyledonary leaves, respectively. C: Seed cultivation in a perlite-

based growth medium.
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Figure 2. Comparison of the germination percentage of Black zireh (B. persicum) in Petri
dishes and perlite, under cold pretreatment of 5-7 °C. Different letters indicate a
significant difference at the 5% level (T-test).
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in Black zireh (B. persicum). A and B, respectively in Sarduiyeh and the farm of Shahid

Bahonar University of Kerman.
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Figure 4. Formation of seedlings with rosette leaves in Black zireh (B. persicum) in the
second year of cultivation. A and B, respectively in Sarduiyeh and the farm of Shahid
Bahonar University of Kerman.
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Figure 5. Formation of flowering stems containing compound umbel inflorescences in

Black zireh (B. persicum) in the fourth year. A and B, respectively in Sarduiyeh and the

farm of Shahid Bahonar University of Kerman.
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Figure 6. The fruit ripening stage in Black zireh (B. persicum) in the fourth year. A and B,
respectively in Sarduiyeh and the farm of Shahid Bahonar University of Kerman, C, the
subrinized underground part (corm).
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Figure 7. The percentage of fruit formation of Black zireh (B. persicum) in the farm
of Shahid Bahonar University of Kerman and Sarduiyeh in the third and fourth

years. The different letters indicate a significant difference (Duncan's test at 5%

level).
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