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Abstract
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A study on In vitro induction of polyploidy in watermelon (Citrulus lanatus L.)

Saideh Fathi

2L B B SRR R R
s BEU R

O A 0 0 0 0 0

Today plants breeding via polyploidy plants have been considered. On the other hand, world
demand for seedless watermelon is increasing and to reach this goal breeder needs tetraploids
watermelons. In this study, seeds of three watermelon cultivars disinfected with different
concentrations of sodium hypochlorite (1.5, 2, 2.5 and 3%) then cultured on MS medium containing
different concentration of sucrose (20 and 30 grams per liter) and filter papers. Seeds in different
stages of germination were treated with colchicines. Finally, it was found that 1.5 percent of sodium
hypochlorite lead to the highest germination rate and the lowest pollution. It was also shown that
seeds on filter paper have the highest germination rate and completely germinated seeds are more
appropriate for treatment with colchicines and lead to the highest survival rate. After preparation of
the test material, seeds at different times (12, 24, and 48 h) exposure to 0.2 percent colchicines
solution. It was found that 12 hours exposure to colchicines lead to the highest survival percent and
suitable growth. Then the seeds were placed in different concentrations of colchicines (0.4% and
0.6%) for 12-hours. Regeneration MS medium was contained different concentration of BA alone or
in combination with 2ip. Medium containing BA (3umol) and 2ip (3umol) leads to the highest
percent of regeneration and highest number of branches. It was determined that by counting the
chloroplast number index of stomata cells the highest percent of induced tetraploidy in Charleston-N-

76, Crimson sweet and Charleston gray were obtained from 0.6% colchicines.

Key words: Tetraploidy, Cochicine, Regeneration, Chloroplast and Sodium hypochlorite.
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adsks 5 sailgasa [Compton and Gray, 1992] T cuws 4 sk 5 sogme 6,bw oy sl B lalS b el
a5 e IS U Jles 5l ey ([Kihara, 1958, 1951] wsy oo fols sl o as 5B L L5 g anils SYsb o, g0,
5 Sl sn Tslarent 5 aishstT wdshls wshes letuner I (S5 kS JelS wlg sl
Gy rd sz il oo Cedl ol canlie pally Slesl [Tricoli et al., 2008] 55,5 o oy | cles
mie slros,5 5 L Sole sl aSslo 5 slady e aiil 095 pally 5l Sau b s el S ool adgr adely
sl b (sl 9ol ey 4 Lo Calplty S o g5 i 5 51000, o ashl T aLS prizen i

[Wehner et al, 2001] as,ls 00,5

& Oy Al gdia i s, -7
[Mesejo et al., 2010] GAz ssile uis, (so0isS pulas Jole 51 oolawl @ Lol [3s o900 salsasn adgs sla g,
Gy 4 L0 ey sailsa ax 51 .ol [Wehner et al., 2001] (X) 7 Sol gandl § olos Soi Scdl s
[Sugiyama et al., 2002; Sugiyama and wgi o odgs (uSol ganil b ool 2355 5 sloos 5 L Sladles 5
e sisha i Slaasmn Gk ol R et swlhain aJs ol e b, (Jb onl b LWIMorishita, 1999]
X=11, ) o, Wy leie 4 alslas o (X=11, 4n=44) ¢ ole Wlly olsie 4y oSl BlS o | gl s
Jole galowg a4 aSsbls Y cwl (X211, 3n=33) wSslo 5 kS 4 olows slp 555 Lbg, (2N=22

[Zhang et al., 1995; Wehner, 1999; Wehner et al., s0,5 o oJg5 uw oilS aile pgjeeg,S (goaiS plygo
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ol & el w28 b oleisl sails [les @b 5l sl salsass o e 2001; Raza et al., 2003]
OlS slaws b ol adsll i ollS ol slp oglite b, <o goehl i slaiad g ,e sl [Kihara, 1951]
| Sl ol et oy G2lS Jlo Y=) Ly Jlo Ve 5l sk 5 505 ads sln a3 oloj 5 o0t oyt Cogllael
Compton and Gray, 1992; | o5 sslaiul 03,5 sails Gis 4y jLs (e ohl 55 | e 5 cnY 5l 45 0 oo olox]
Sbaist 251 sl e otlS Jsle saliws 4 ' glaindiyg,s | aSel b sailsa o3 [Compton et al., 1993
? elils s s )0 p,5 ke VY L algain 034ile> sla i Lo [Jaskani et al.,, 2005] cl ous 3155 ol
Widgad deogs dilgain aSelil s sla Y adei glp wele Y7 Soe 4 e 2l id 0 65 /T g el Y Co o
5 el Dglite Cilisee Bl 53 saBebl 5 sl 6l w2 L les oley o 5 ciale [Omran et al., 2003]
51 ailgais o cudely by <l oISl .[Jaskani et al., 2005] 5,5 asie canlio loj o g cdale b o3, o sl
TV ol e 53 oad a8 T galseS (siges )1 397y e AT (ool SlacusS ey 5y ciS 3 )b
Raza | sls oLas” JssSgem 5 ' 355 ol sladipad b amslin )5 1, a3l 5 0 iy 5, ¥ Sk & (s o257 0

[Raza et al., 2003]

TP ATSRTY
Yosml S U5 goud 5 iy VAT Lo s Zeisle Lawss L sl (sl 4 ol o 3glSIT oS 5 o 1S
ol [Sharma et al., 1990] wib oo CoHasO6N Jgo 8 b (slails aw gloowds Jtslo sl oS 5 cnl o g5l
WS co 5 xS ol Bl gal> o )0 apgiseg,S Gad ozl g ead Jeke e ol o Sgo JSE5 5l file oS 5
s tdS L ot 058 e Jsbos 50 Wapgjgng ;S slani (uds ply 99 & i i 50 5 0uds SBLT g98s 5l wile (alple
Slge dr Cumd g 35500 odlial o1 51 QLS o eaddshh G sl Ll oS el plasis, Gl 5l S
Mensha et al., 2007; Wehner et | oS oo sbul 5V " anline 5 ytim Suislsd ge Slss S0 sli e

Sediee eiali g (odugy slaplul soslusl il crge (Jokw (sojlail Liulisl b cdél LS e e Jal, 2001
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[Adaniya et al., 2001]

O ol e s g -A- )
s [Quan et al., 2004] ;3 jlas asle il laiy, 4w otdS aliwy 4 LS o sassh L <Ll
Adaniya et al., | cib cis GlacsiaSs 3 [VAS (s el oleil wine 1o les [WU et al., 2007] 5 sails>
W gabgé e oIS Jale )3 satosjailyz ek a5 Sloy b, olS s 095 e sl [2001; Gao et al., 2002
3l she ) (e ctdST Jolome 0 el oty (saliwy 4 oleE! e o Se ke b Ll axs, w5l plalS den
o)Jas Y—Y‘ lJ Ga...ap kj).‘ )5.Q‘_‘o 64.19).0 )b ‘) ;Lm.t M).o kS?J u‘yso [\Y‘%’ su‘)lio.b 9 ob‘)' &L‘o] A.h.\.tLo pJL...J ULDLS
Jaskani et al., | o5 Lo 59, ;0 LY 5 Jlgie 59, ¥ S 4y cilisre glaclale b ey odS Jolono 51 Gind (Lo S0)
Gl el 55 e cilS ol caiS Lae o alsiin | sladigein, ciS b 5l sadehl Sl [2005

[Raza et al., 2003]

O pilS 3y ) 30 -9
Sloss 3l an a5 655k 05 S5 Gl olS Sleonsy wops p Ll blite 515 jless lej D (o LIS cdile
(FI07) celw VY & Loy o jlad ojlad alizes glagle; (lee o 9 (FV/T/) /00 cdale 4y by e loons oy i
Jord LS iy 5 aBebl (LS 5l oS slaw (mw o3IS b Lo iz o VYA (e g ooly Sl oy
boond e salauns alS [ Compton et al., 1994; Jaskani et al., 2004] wog oo adshgn] a5 wiss
26 5 omb ad, ce e Sl el [Jaskani et al., 2004] sule o odes alls adshl s 4-6% ks pew il
oled 5o g o &y Sl j0 Sy sl b s o Vb Glaclle 55 (izren ol (lis 1) Ay Hsel 5
ole [Omran et al., 2008] ), 5en 5 ol,l [Jaskani et al., 2005] oS’ oo lo Liol33l s 5 S pe Cacym o

e

o2 £l A gyl i HALE Ma pa - v -
Slaws ol sl b dlgais olS jo 1) asll 5 lals aws s o YL [Omran et al., 2008] ., Ken 4 oyl

Colo ¥8 Lo olo) Do b g s s2lS il 00 oS e Frv e 13 ao s YVIY JIYY/e oy iy, Candlys IS

5 ke gy 5l e sl (Clitrus reticulata) 6,6 50 (Y+ V) o, Sen o DUt Lasgs a5 glasdllas ;o 0555 820

! Explant



