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Figure1. a. The Metaphase chromosome i ma%e of control sample in Sistan's Native Fenugreek
b: Metaphase chromosome image after treating wi
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Table 1. Theresults of analysis of variance for polyploidy induction after treating with colchicine
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Figure 2. Interaction effect of concentration and period of colchicines’ treatment
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Table 2. Theresults of analysis of variance for physiologic traits after treating with colchicine
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Table 3. Mean comparison of physiologic traits

S3Pg b Olio (Sle duolie Y g

e, IS Js)ls

b Jd,,l8 a Jibg IS 3ok gaw

Jyes? y/va”
wvy? v/as?

VY v/ve® gl
Vg-E v/oo® Aol

e Sy o gl 2 Jud 5| o (slo Sy dulin
5 IS JboylS D J85)lS @ i)l ol aSlS ey
S dg S sked & Cund A5sblis (LS W)l
doyy tiile osd objyl (oS Slis Jl Sp 84k
el Dlawy (S dlas (5 olas ¢ Sjaley e g ¢ Sjilex
Bli g (b g ol Blo b iy, 8 o5y e
b Wshlys HlalS 4 caws wSshay (LS (Sl
Slao Sy 0Ske aumlis jl Jobs @l 39 55
gaw 2 GbS o SIS Gg 9§ Gig pla (S
61> (ne Sogli (g2 2050 (A5l 5 185k1,5) (cadsly
L0l i o pd O e e )3 1y

sk ) Fhe lerd ol dor I s IS (VA)
S les il p)S /D CllE g g plalS (8
5 0gigel IS el Bl Allid i 3 G llS
il Sl 55 aillas spds &y el cala (14) o Kan
Sy les by wae wlale Jolos 51 S » I 9
7y i) o 55 sl b ol s 55 bl o iz
g olidle (sladygliwy b aoeas ol (V) dg b xe
dhewg 4 a4y > ash k<l 4 by (F) Joua 3L
5 sl by e g clale wiil bl aS- s i8S
S 5 Sxhy ol gl Mise ol
2 e BB ol cassh b el cillas )l
5 b ogeld Jold cuwl (Sas &S 3510 a5 le 09z
oS g Sload ply 93 45 395 o] ) (S b Sl
G5 & A il laplil g laJobo )3 0 Glo e
gl & gl b wlpl sl walite Wlg o adsl
S 9800yl 93 ol Glapgigeg)S S sladsl
S Jsg 21,8l e gadaly Ly oS (g9l ol s 3 (V) 3y
gl ST o)l Come (wold 3)lee 40 ks wled o ddes
(Oenotheralamarkiana) ssle il weSljepn (i
Jo ol b oog el Sy J Aol sl
Joko 5w ojlul Ll (oadsh b S o eges
Jolw adgl o5l o ilidl oy Siws b Jolo sliss
d9>g0 o)'].\JI uwl)sl 2 GL‘”‘ J.al; 0)19@ Sl L)§‘°“°
P ogly ol Jole Glad Sl ;5 wsls
logas 5,5 Js# Ol 05 o iy SilS ool L
bl go dgdome Ay (gl oS D4 o odmlie slaplul )
P bl byl Sl S, LSl i
Sl 5 (S 4o wile K0 dylse 1 (gl
DLA.f .)95 9 0gxo o}‘.ﬁl BEl u,,.zz,\f ‘)ig..) d)..\: thbb}‘-"
(A) 295 o0 028 litio

70 Jloasl )3 )5 ime (g 3 dxe pae iy 4y # 9 NS

gWws

oSl dunlio g uib)ly 435 Jio @l (elel 5
& bl 53U aldiid olS elasyl e ilS Hlogs dodly
ol & s alllos g él.a.:)l uw‘)ﬁl el oS ‘5)5.\9
G55 e b sle S (F 5 ¥ Jsha) wo8 aals
s by ST Hless ol 5l wey elasyl yiuli8l e
Sl oS gl s (e (YY) 53 poee GBI L s
Sy odseydsb

Oke awlle 5 Luibly aps Jo mW
olS Sy oye 5 Job oy lilS Hlows ld L ool
5 Jsb ol el g (F oY Jghe) cutls 56 allis
Sy b s el ke & 2o S oo nlS
Ol domi b a5 A5 wdglos olS 4 Coms ASebl 5 olS
bl callas (V) Kan 5 yldesco L]
SS9 5 (59 9 Sl (JSSlaa

S dulio 5 ods iy i s ol
5 Moked QLS (g (103 0 Sl ) (S (1505
Ll el cagel o Liglidl & oy Lt Adsbl,s
& Caws d3gLl15 LS )0 pl sl (5 dlass Sy slass
in 4y Wl LialS ol el & 15 ks lalS
Sl O tlS 5l ol G 5 oS o Jlos]
9 o o3le Sy (o SIS 1 ML (ot po (sla S5k
S b gue oS Sl ow e
5 oSle duglis ol cpizmen 20,5 olS Sye >
Mkl 5 Adshes oS e sl by 35 g
039 3 S me U eadsly paw iolidl &S ol lis
9 ) S8 (il oy (Fiail aeyd

odnlin 355 (pl 0 (ke dunlie bl 4 g b
9 Sl o g g hoyd sk g ISl L &0
(0> & Jul gaw )3) gobgme sk 4 adyy s
Oher g (e 1S L &S (P Jgaz) Bl uals
adyy jhb :S0ke (Rl g alie (ulsn 5 2 (V)
Wsked LS 4 cud Al assbls Glals
iy y (ol adyy Slibl) Hud Cadis S 4 Wl 0
5 Lodly uilly 438 eomen AL Akl plals )
oadls Gl ko 0 Jlis] mew 3 ke dwglis
oy Ui 1) adskos 4 Cuns Wkl lalS > sl
0F ¥ o)

9 sop 2 8O ol GBS ol s IS ek


http://dx.doi.org/10.29252/jcb.8.18.153
http://jcb.sanru.ac.ir/article-1-651-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.8.18.153 ]

_ _ o o O e tlS L o ) g allid (05905890 o uil)ly 4 jo5 @l ¥ Jgio
Table 4. Theresults of anaysis of variance for morphologic traits of fenugreek after treating with colchicine
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Table 5. Mean comparison of morphologic traits of fenugreek before and after treating with colchicine
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Abstract

Nowadays induction of polyploidy using mutagenic chemicals to increase secondary metabolic
production as a modification method of pharmaceutical plantsis very usual. A factorial experiment based
on completely randomized design with three replications was carried out on Sistan's native fenugreek
(Trigonellafoenum_graecum). Colchicine concentration in four levels (0.2, 0.5, 0.75 and 1 gI™) and the
period of treatment in three levels (6, 12 and 18 hours) were the two factors. The results showed that the
concentration and period of colchicines’ treatment and their interaction effects had significant role on
auto tetra polyploidy levels. The highest level of polyploidy induction achieved by plunging seedling in
concentration 0.5 gl-1 of colchicine for 12 hours. Then, seeds were planted based on completely
randomized block design with three replications and nineteen of morphological and physiological traits
including plant height, number of leaf, length and wide of leaf, fresh and dry weight plant, chlorophyll a,
chlorophyll b, total chlorophyll and chlorophyll ¢ concentration were measured. The results showed that
changed of ploidy levels from diploidy to tetraploidy by colchicine had significant effect for all
morphological and physiological traits except fresh and dry weight plant.
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