
J}r oUrra, gJ- a;i$ e €S--fS-#t r'r*Jt .r"a+ .:uU Cl:il

;iLl}r ;,e ifltTTriti c u m oestiv ume -L.'1

ft!l

,- trl FJ.a{ ,*r}r grrr { Sr.)1 1"i;lllJL.lilJ gy'l eli}J 6lJ6:Jy'l i'lrj lid plJdr:''rl irr

d,U-J;e.i O.-.ir-,:JJ:r qrai,i-)!=l:1 :i-,11: .]}J,A t1F'Jl ti' c'4b 'fJr$l ..,\:.,11 ,.,ll4'J dPl!

Haploid €r.ys$, )r-ril !,ir.ai Lri cttiv gul l Triticum aestivuml iL:l! ir' Udl ,J+l

or-:!lj ,JJ-,yjFr &!;4.lt i,J"r 6rul i-,t.lr:2. \rrl, c[i] b:,J'lti'lt.r J)+ Saplants

Doubled J-.l<J1 \p,J'-,y.rr*l r.J--jr # a.tr. c.,$q, J-.y'd €yyl-fl' $'Jl 'i'tj !tl';J'J$l
-a-etr;;ogt 

\i",-lql.rJl c.ra .d.;!l ,.,. F2 gujr J+l sli{J..iu d, i,'.' c,J''l haploid plants

l.risll J,LJI lf +tJ.aljrlr i)1')1 or.1y,.1rdur;f-y d \5f er( GJI JruJl Qatl t$ 1z'

Jr i..JFtr lr-3lr r+-;r J" f Gut i,'er q ...lJl<Jr Afi & 6iB't.l selr, \rJl'L''b-'J'Je

i elr Jr €yylqt rr,Jl !,i,rj.5l, Elrl'r q'iJt c.,u', t1 o'lii ..-''utorjr cp \r?v ?t itib t-)

.5,r"1,1-#t rrrlr .rre +1u suV.llal gy*f *uot '')u ',lr-'i a!'+tsq iJrult tJ ea.6t

r'j nil)rt !.Jlrrlr a{ o0)Lrr :-1a; C-, . 4r+-,)l d, ail;r )ril *;rrrlr tjll:ll cr,4bf J"'(JI

c,J-6!r . JlJll t#,/' j;t:,;g psr, !1 9*F J, lK, a+,.,jl !.,ili c^iLrl u5 irl*lr rJKt ':'rr

&1 . 'rr $ ) iat li,,\ t l ,€f y)r(Jr :.ujr .i-a,l rr./2 elJu C-F & BJrijl d,Jl',-r'!IJl sltl

r:rju 6!i) 1$ J.,r 6,r;,:Jr 
oj.o Ja-; .;rl U,ff$ JJ, li iittIg elrH CUil ;1ti rt?fflFl

.irlr,Jr J gulr ;[*r c,ql J_;. ;,

2011 5:J, 16-r]* 1r"t- :re) iJ"Jt ;rtlrll ;'rJ.,Jl iL*

,ll ,1,!e d.&,

,rr.Jlt

235

.Jty't ..lJli! - irl)rl l)ljl - cJluJlJ e-r! i,l,Jl itll



Proc. 8 th Sci. Agric Res Conf.

10-

1l-

Jones, A..M. and J.F. Petolino (1987). Effects of donor plant genotype and
growth envirotrment on anther culture of soft - red winter wheat.
Plant Celt Tiss, Org. Cult. 8t 215-226.

Kasha, K.J. and K.N Kao (1970). High frequency haploid production in
barley, Nature, 225t 874 -876,

Lashermes, P.; G. Engin and G. Ortiz-Ferrar (1991). Anther culture of
wheat (Triticum aestivum L. ) adapted to dry areas of West Asia and
North Africa. J. Genet. Breed. 45:33-38.

Lazar, M.D.; G.W. Schaeffer nnd P.S. Baenziger (1984a). Cultivar and

cultivar x environment effects on the development of callus and
polyhaploid plants from anther cultures of wheat. Theor. Appl. Genet'

67 t 273-277 .

Lazar, M.D.; P,S. Baenziger and G.W. Schaeffer (1984b). Combining
abilities and heritability of callus formation and plantlet regeneration
in wheat ( Triticum aestivum L.) anther culture. Theor' Appl' Genet'

68: l3l-134.
Liang, G.H,; N. Sangduen; E.G. Heyne and R.G. Sears (1982). Polyhaploid

prpduction through anther culture in common wheat. J' Heredity' 37:

*"if[,tli.^.; G. sesuin-sw arl andK.J. Kasha (1984). The influence of

3nther cold pretreatments and donor plant genotypes on in vitro

androgenesis in wheat. Plant. Cell Tiss. Org' Cult" 3: 69'79'
Pairk, J.; L. Kertesz; B, Beke; L. Bona; M. Csosz and J' Matuz (1995)'

New winter wheat variety "GK Delibab" developed via combining

conventional breeding arid in vitro androgenesis ' Cereal Res ' Comm '
23|251 -256 .

Simmonds, J' (1989). Improved' androgenesis of winter cultivars of
Triticum aestivum L. in response to low temperature treatment of

donor plants. Plant Sci.,65: 225-231.
Snape, J.fr,; J. De Buyser; Y. Henry and E. Simpson (1986)' A

comparison of methods of haploid production in a cross of wheat' Z'

Pflanzenzuchtg' 96: 320 - 330'
Szakacs, E.; G. {ovacs; J. Pauk and B. Barnabas (1988)' Substitution

analysis of callus inductlon and plant regeneration from anther culture

in wheat. Plant Celt Reports, 7 i27'129.

t2-

l4-

15-

16-

t7-

18-

236

13-



Iraqi J. Agric. Res. (Special Issue) Vol'16 No.5 2011

Some of the haploid green plants grew and developed wcll after
transplantation to soit and the others died soon after transplantation to soil.

rraptola green plants appeared healthy and produced many tillers with small

spikes, which set no seeds'- 
chromosome doubling effect is measured indirectty by the fertility and seed

set of the colchicine treated plants. colchicine can cause high mortality due to the

toxic effect of the agent. Mechanical damage during handling and colchicine

treatment may killed some plants. Chromosome doubling ef{iciency was (4'35%\'
(4.35%) of colchicine treated plants set seed normally after self-pollination
(doubted haploid ptants). Att tbe survival plants set seeds after self-pollination.
Number of seed for doubled haploid plants ranged from (3 to 529) seed / plant'
Colchicine delayed growth of survivors by at least one month. The doubled

haploid plants represent genetically pure lines. The devetoped doubled lines will
be used for breeding purposes.

This experiment represent the first successful in Iraq to develop doubled

haploid plants from F2 plants.
The overall response of F2 bread wheat crosses observed in this study is

encouraging, and the pollen-plants could be successfully induced from F2 plants.

The results obtained for the response to anther culture are comparable to results

obtained try other researchers. The genotypes used in this study could be

considered as good responders, and the frequency of callus induction and overall
haploid green plants production was sufficient to generate populations of haploid
lines. Chromosome doubling can be used to develop doubled haploid plants.

ln order to obtain the highest frequency of response, further studies may
be needed.
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li'ig.2: (irecn and albino plants regcneratcrl liom ctlli'

'['he crosses tcstctl lverc ablc to produce grccn plantlets except thc cross

(llamrah x IPA99). I)ilTcrcnccs in grcen plants intluction trequcncl' cxisted

among genor),pes (Tablc .l). on thcr avcrtge (lPA g9 r Salli), (IIlA99x Mexipak)

rrnd (Mcxipot * Salli) had thc most grcclr plantlcts rate (ll'l'k', l(l'6t%',9'l"l'\
rcspcctivell,, fnllo*.d by (tl'>A99 x Adnania) and (Mcxipak x Arlnania ) rvith

grccn plantlcts rate (tl.i'\,,,8"h,) respectivelv. 'l.he cross (lPA99 xAbu-graib)

iespontletl poorly, it gencrated t'ewcr grecn plants than did thc other crosses

(l.a,Z,).'fhesc rcsults indicttc that frequency of anthcrs caJlahle of producing

grecn plantlets lvas very depcndent on genotyllc. A similar obsen':ltirtn in rvhcat

*u5 ."lro.tctl hr' (6, 7'): Grccn plants regencration is not correlated with crtllus

Iorrnation trequency, since, onty t*u ct'{)sscs (lPA 99 x Salli) antl (lP'\99x

Mcxipak) with high calli induction ratc (3l.tl"l, and l 6'3"1;) showed high grcen

plants rcgcneratiOn rate \ll.l'Y, and l$.6"A,) respectivelv''l'his confirms prcvious

rcports by (3, 12, 1ll) th:rt haploid pro{uctiotr I'rom anthcr culture sccms lo btr

cgntrolle6 hy at lc:rst threc tlilferent intlepcnrlcntlv inheritccl traits: crrllus

(embry6irl) induction, plant rcgenerati6n, antl {'requcncy gl green plant

regencration.
Thc hig.hcst responsc for anther culture rvas obtaincd from gcno{vptrs

combining high ratc of callus inrluction and gootl rcgencration capacity, wlrilc thr:

krw rcsponse resultetl from poor callus frcquency' and\ or low regencratittn r:rtc'

I,'requency of albino plantfets protluction w'as tbuntl to be lairlv lou' in all

g"urrtvp*, ('l'ahlt t;. flfcct of genotypo on albino plants production is clcarly

i:""ognizahle. N{orc albino yieldetl tiom (ll'A 99 x Salli) (ll'A99x Mexipak) ' Vcrl'

l'cw albino plants (0.1"h,$'.z"hr11.4"1)werc produced l'rom 0PA 99 x Abu-grarib),

(Mexipalt x Salli) and (tPA99 x Adnania). While no albino plants were elcvclopcd

t'rom ihc cross (Mexipak x Adnania ) " 'l'hesc results wc're in agrcremcnt with

othcr reports of (5,6).
'l-he {ormatirin ol alhino plantlets is both gcnctically and envirernmentallt'

controllcd ( I {,16).

'2,38



Plantlcts lbrmation was obsen'cd appnrxirnately l0 days aflcr thc

transf'cr of r::rlli to thc shottt rcgcneration rncdium'
'l'he ability of r:allus to produce plantlets varicd with genotvpes' AII crosstrs tested

clemonstrltcrl the 
"rprLititt 

firrprotlucing plantl-'ts exccpt thc cross (llamrah x

IPA99). Plantlcts rcgcneratir,, ,ii.l not tlepenrl on callus size' This'J'rocess tvas of

thtr same frcqucnc;- tirr hoth, big and small calluses' ['iang ct al' (13) rcportctl

similar obscrvation. Anthers within the samc cross clitl not rerspond similarly'

Some anthcrs .dceliffercntiated anrl rctlilTerentiatcrl, othcrs showed

,l*Jitf"r*rrtiation onlyo anrl still othcrs did not resp6nd at all. Lianget al' (13) alstr

firund anthcrs of some gcnotypes rcsponded in vitro better than others' 'I'wo

il;;; o1 ptanx 'havc becn o*rtrp..l (l'ig.2), green plants and alSino plants

(whitc, chlorophyll ttel'ectivc plants). 'I'here wcIc n0.cases of regcnerttion of

grccn plants and:alhino plants from the samo callus' All pollcn plants rccttvcred

in this stutly wcre,tlcveloped inrlirectly {hrough callus tissue, no direct f'orm:rtirln

was appcarctl. I)evcloping grecn plants :rro shou'n in (F-ig'l )'

lraqi.l. Agric. l{.cs. {Spccial lssuc) Vol.l6 No"5 2llll

indlction ratc (0.6%,). "l'he othcr crosses wcre lcultd to bc rliflercnt lrom each

otlrcr in their rcsponse.

'l'ahlc.l: R
Mrripak x Adnania

l'ig.1: Developing haptoitl (rrnther - derivcd) plantlets'

N'lcxinak r Salli
II'A9q xAbu-grrrib
ll'}A99 x Salli
lPA99 x Mtxipak
II'A99 r Aclnania
Ilanrrah r Il'A99

231)

s.{} 0.0

6.5 q.3 9.t 0.2

().6 1"6 1.5 0.I

J I.f3 ; J.3 I I"I 1,

r 6.3 t1.t) t {r.6 1.4

.1.0 (t.2 tt. tt |t.4

4.0 {}.0 0.{r 0.(]
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In cereals, callus induction and plant regeneration abilities have been

obserwed to be governed by genetic and environmintal characteristic of different

g"rraypt--t6. 1u.g" turi"iion among wheat genotypes for anther culture

i.rpo*. has'been dlmonstrated (1) an-rl genotype (x) environment interactions

have been reported (12,8).

Breerler may use any filial (generation) for screening and selection desired

g.rotyp"r' No iniormation u." 
"t-oil"bl" 

about response of F2 whest crosses to

anther culture in lraq. t herefore, this experiment was conducted to' 1: examine

ifr" .".porrr. of anthers of seven F2 crosies of wheat (Trilicum,aestlvult L):to
pi"Ar"'" plants with half number of chromosomes (haptoid plants) via anther

culture ir vitro, 2: to examine the efficiency of chromosome doubling to produce

piu"it *irf, full number of chromosomes (doubled haploid plants)'

MATERIALS AND METHODS
Genotypes considered in this study included seven F2 Crosses (IPA99

xa,rr-graini, OPA99 x salli), (IPA99 x Adr-ani1), flPA99 x Mexipak)' ( Mexipak

x Salti), (Mexipak x Adnania), (Hamrah x IPA99)' 
-.6pix". ,n"r" cotlectert'io" anther culture' The developmental stage of

anthers was assessed by microscopic examination by dissecting one anther from.a

spikelet midway alongihe spike antl squashingil in a drop of acelocarmine stain

o'n u gfo.. s[ae" SpiXis having anthers with pollen at the uninucleate stage were

chosen as explants. Spikes wJre surface steriiized with sodium hypochlorite and

then rinsed with sterile distilletl water for three times' Anthers were excised

"."pti""ffy 
insitle the laminar air flow-cabinet using forceps and cultured, in the

callus induction medium containing macro, micro elements, vitamins and other

.o-porr.rt.. Few weeks later, devel-l'oping calli were collected and transferred to

differentiation medium for plant regeneration and maintained at a 16/8 hr

photoperiod in growth .oo.. ill thesJoperations were carried out in a sterile air

iloro chamber. The developing plantlets are haploid with half number of

chromosomes., The tleveloped tr-aptoid planttets were ultimately tronsferred to^

il, -A-;;ili.i* tru"t-*t was apptierl to doubte the chromosome number of

the napmia;pUnts according to (2). iie colchicines- treated plants were replarted

in the soil until maturity. rie toiat number of calli and plantlets expressed per

100 anthers cultured.
RESULTS AND DISCUSSION

The response of F2 crosses to anther culture is presented in Table'l' Three

response traiis, the callus induction frequencyo plantlet regeneration capacity and

f."querrcy of green plantlets regeneratiin together determine the overall in vilro

aod.ogeri" "ipot."' 
It can biobserved from Table'l, that the tested genotypes

varied in their response to anther culture' Both callus induction and plant

regeneration frequency varied among genotypes lested' In general' time reQuired

for callus induction was genotype- independent' Pollen derived calli are

distinguished by compactness, dense consistence, and 
-white 

colour'

DiffereDces in callus inrluction frequency existed among genotypes Table(1)'

Callus induction rate ranged from (0.67o to 31'8%)' Of the seven F"":,tylt:
tested in this experiment tile crosses (IPA99 x Salli) and (IPA99x Mexipak) had

better androgenic ability than other crosses' they were very responsive' with

maximum callus induction rate (31'8Yo and 16'37') respectively' The cross

(IPA99 x Abu-graib) showed poor androgenic ability, it had the lower callus
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PRODIJCTION PLANTS WITH HALF NUMBER OF
CHROMOSOMES THROUGH ANTHER CULTURE OF F2

WHEAT (Triticum aesrivume-L,) CROSSES IN VITRO

S. A. Ibraheem

ABSTRACT
Utilization of anther culture method as r tool for a rapid production of

pure lines in breeding programr usually shortens the time needed for cultivar
development. The objectives of the present research were : 1: to examine the

response of anthers of seven F2 crosses of wheat (Triticum aestivum L'), to
produee plants with half number of chromosomes (haploid plants) via lnther
culture iz vitro. 2't to examine the efficiency of chromosome doubling to produce

plants with full number of chromosomes (doubled haploid p[nts). Spikes with
anthers at uninucleate stage were selected, anthers from these spikes were excised

and plated in the induction medium. Few weeks later, calli were transferred to
regeneration medium. Regenerated plantlets were transferred to soil in a growth
chamber. Colchicine treatment was applied to doubte the chromosome number of
the haploid plants.

The tested genotypes showed different responses to anther culture'
Differences in callus induction frequency existed among genotypes. Ability of
catlus to produce green plantlets varied in relation to different genotypes. Most
crosses tested demonstrated the ability to produce green plantlets. Colchicine was

efficiently induced chromosome doubling. This experimcnt represent the first
successful in Iraq to develop doubled haploid plants from F2 crosses.

INTRODUCTION
In vitro haploid plants inductioh is a potential tool for a range of breeding

and biotechnological applications in many of the major small grain cereals such
as wheat, barley and rice.

Haploid plants are sporophytes containing the gametic chromosome
number (9). The value of haploid plants production for breeders Is its potential
to produce homorygous progenles from heterozygous parents in a single
generation. This property can increase the efficiency of production of new
varieties in two ways, Firstly, prrticularly in self - pollinating species' it can
reduce the time required from making the original crosses to the testing of
homozygous recombinant progenies derived from them as potential varieties,
Secondly, the testing of completely homorygous rather than heterorygous and
consequently heterogeneous families can increase selection efficiency by
facilitating the easier identification of superior genotypes within a field nursery
( l7).

Anther culture is a technique for the produclion of haploid plants in
cultivated crops. In wheat, the first anther culture derived haploid plant was
obtained in the early 1970's and the use of anther culture has since become
successfully established in many wheat breeding programs' and doubled haploid
cultivars have been released (15).
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