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Summary . Experirncnts concerning the induction of the developmm1t of haploid 
embryos fron, femalo garnctophyte werc conductcd on plants from the family Papilio­
naceae. Ovuks w nro isolatc<l undcr sterile cow:litions and transferred onto :,gil,r n1cdia. 
Cnllusing ovulns wcro obscrvPd in all 11 species nnder study in 50% of the inoculated 
ovules. Parthonogenetic emhryos werc found in the ovules of only two Hp3cies -
Rapti.sia au.8tralis and AstragaluB cicer. 

Studies on the obtaining of hapJoids by the induction of the embryo sac haploid 
cells are being undertaken more and more frequently. The use of that method has 
permitted to ohtain haploid plants in Hordeurn vulgare (N oeum 197G) , Nicotiana 
tabacum (Zhu , Wu 1979), 0erbera jamesonii (Cagnet 1980, Sit bon 1981, Meynet 
1985), 0ryza sat·iva (Asselin de Beauville 1980, Chang, Hong-yan 1981), 
Z ea mays (Troung-Andre, Demarly 1984) and Beta vulga,ris (D'Halluin, 
Keimer Hl85). In the culture of unpollinated ovules of Liliurn (Prakash, Giles 
1985) and O11r:nrhita pepo (Dumas de Valulx, Cham bonnet 1985) diploid, aneu­
ploid plants and haplo-diploid chimeras have been obtained. 

In the present paper an attempt has been made to obtain haploids by gyno­
genesis in severnl species in the family Papilionaceae. 

MATERIAŁ AND METHODS 

The experiments concerning the induction of the development of haploid 
embryos from fornale gametophytes were conducted on the following plant species 
from the family Papilionaceae: Astragal us cicer ( 2n = 64), Astragal us danicus ( 2n = 16), 
Astragalus fa,lra.tus (2n= 16), Baptisia australis (2n= 18), Coronilla coronata (2n=24), 
Genisla tinctoria (2n=48), Laburnum anagyroides (2n=48), Lathyrus sativus (2n= 14), 
Trifolium rubens (2n = 28), Vicia unijuga (2n=l2), Vicia variegata (2n=l0). 

From plant:, gl'Owing in the Botanical Garden closed flowers with not yet pol­
linated anthers were taken. Pi;,tils of various size were isolated and then fixed in 

1 Reccived for publication: A11gust l!J86. 
2 Drs. Pru8ont addross: ul. Strzes7,yi1ska 34, 60-479 Poznań, Poland. 



240 r21 

AA (3 : I absolute ethanol : iey acetic acid). The dcvelopnwnt,al i:;tagc of the embryo 
sacs was determined on n1ierotomc prep:tra.tion,:.; n1 11 de hy Hm para.Hin mcthod 
(Gerla c h 1972), staincd with H e idenhain's iron h,:mat,oxylin with light green 
(Jensen 1962). OvuleR at th e stages of binueleate to maturo cmbryo saes wcre 
isolate(l from fiowers under stcrile eo11ditions and trn11sforred onto the haRie medium 
acc. to Murashig e nnd Skoog (l!:162) - lVlS in the following thrce eumhinat.ions: 

l) MS+0.2 mg/1 zeatin 
2) MS -f-- 1.0 mg/! 2,4-D 
3) MS 6 2.0 rng/1 KTN -1 0.5 mg/1 BAP. 

Before isolation of ovules the elosed flowflrs wern stcrilizcd in a 0.2% of aqueous 
solution of HgCl 2 for 1 min., then rinsed with st.crile water t.hricc. 'l'otnlly about 
7000 ovules were transferrcd ont,o the MS medium. The culture was performed 
at 22 - 25°C in darkness. Ifour week':l after callusing the• ovulcs were tra,rnferred 
onto two kinds of media: 

A) MS -j-- 0.2 mg/1 2,4-D-j 6% sucrose - to multiply callrn; 
B) .MS-f--l.0 mg/1 BAP + I.0 mg/I IAA+6% sucroHe - to incluce organogene8is 

With the aim of performing a cytoembryological analysi8 50 ovule8 from each 
species were fixed and cut aftor 3, 5, 7 and 11 days of culturing on the media. The 
preparations were made according to the method mentioncd above in order to 
determine the developmenta.l Htage of the embryo sacs in the pistils before isolation 
of ovules for culture. 

RESULTS 

During the medium culture the ovules increascd and dehisced, giving rise to a 
callus. Callusing ovules were observed in all the studied species in 50% of the in­
oculated ovules (Phot. 1). The Jargest number of callusing ovules was found in 
Astragalus cicer and Astragalus falcatus. lt was observed that Astragalus cicer, 
beside the callus growing out of the ovule inside, has another source of callusing -
at the place of excision of an isolated ovule. Generally, the ovules initiatod callusing 
after about 2 - 4 weeks of culture, while the ovules of Astmgalus cicer began to 
callns already after 9 days. After 4 weeks of culture the callusing ovules were 
transferred onto fresh media for the purpose of multi plying call us and inducing 
organogenesis. Aner callus multiplication on the A medium and its tranHferring 
onto the B medium regeneration of plants failed. It was found that only in the case 
of two species, Astragcilus cicer and Baptisia australis, out of the l l studied species, 
the microtome ovule preparations showed the development of parthenogenetic 
embryos. Astraga,lus cicer ovules 5 days after culture were observed to havc embryo 
sacs, in which nearly all the nuclei, cxcept the egg cell nucleus, were dcgonerated 
(Phot. 2). After 7 days of culture a 2-cellular embryo with visible traccs of degener­
ated synergids beside it was noted severa} times (Phot. 3) , whereas after 11 days 



Pltot. I. Cn,llus ing ov11lns of Astragalus cicer afLer 3 wccks of cnlture ou tlił' 

:\JS rn<'rli11111 co ntaining vitamins nce. to '1'11ja, :l mg/1 2,4-D and 6% sucrose 

Phot. 2. The egg cell in the cmbryo sac of Astragalns cicer 
aftc r 4 clays of cnlturc 



l'hot. !L A 2-<·r·ll11l a r p 1trt,h n1LPµ:n nt ·Li c einhryo of A s/m.y1tl 11 .s c-icr' -r 

nft<- r 7 d n_vf_; of c ultur·o 

l'hoL 4. A 1rn1lti<'<· ll ,d,a p,ll' the nogone tie c mhryo of .-1stra,f!al11 .s ,,i,i;er­
af't,c1· 11 days nf cultt1r<' 



PhoL ii. Many nll(,J„ i in a d.!'nso cytop las1 n in tlw place of th" ('_ag 
,1pp<lT:d 11s in A .•.:tra.(tnlu . ..,· a.ftt\ r• 7 ,łays o f <·uH.uro 

J'lwt. H. Somnti <· ti ss11 ,' g rowing into t.lw cavity of t he cm b1yo sac of 
/,nburnll'ln nna(J!Jroirle8 



Phot. 7. The cavity of Vicia variegata embryo sac complotdy grown ov<,r with 
the somatic tissuc 
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only a :-;inµ;h· , large rnulti<:ellular ('ffihryo waR found (Phot,. 4). Some embryo sacs 
of that :-;pe<·ie:-; had multi11 U<·lc,ir RLr11eturnR in the phcce of the egg apparatu,-; (Phot. 5) . 

. In 1Jopli8in Hn8fmlis , k]l lH•f'i('al embl'yos eonsisti11g of s1_iveral to tt dozcn or so 

cell;; wen' oh:-;<•rved afLc r 7 d a.ys of culturn iJt four mnbryo sacs. All the cmbryos 
dcscrilH-d in Uw butli KJ>c( ,il's, w1Te alway f> in the mi erOJ}.)'lar pole uf t he embryo 
sacs. lkKid<'s th e pidurcs dcs('. ribed ahove, somc sonrnti e tissue fragrnents growing 

into tlw cmhl'_yu 1·,wity (Phut. 6) aml also completcly grown over cavities of the 
embryo ,-;;,1 ·:-. w1 ' l'ł ' nol <'d (Plwt,. 7). 

DISCUSf:\ION 

'f'hi, experimc11ts l1Prc dc,-< ·ribcd arc th e fin,t at1cmpts to obtain liaploids in the 
family l'ap·ihmut1·uu· hy µ;_ynugc1;Psis. Nl-ud ies wcrn also ł·onducied in t.hat famiJy 
on t he oht,ai11i11g of haploids vin a.ndJ·c~enesis , for insbnce in M Pdi wgo 8r1,tivn 

(Robcva dal. 1!184), ,111d by no~.sing two tetra- 1: nd d iploid fcrms of J11Prlfrago 
sativa (Binghan1, Bind: l!Hi!l). 

The ernbryos dcsnibcd J1n\, WU\' alwa., ·s in the pla ce of the cgg apparatus. 

Chang a.nd Ho11g -Yan (l!l81) also obsc n ·ed emhryos iu Oryzn .sntiva occuning 
only in the mi<Tl pylar poi1, of t,Jw embryo sa<· , whid1 devcloprrl from a single cell 

of the cµ;g appnrn1 us, wlwreas i 11 Ilordr11 111 1•uluare tlie cmbryos dcveloped not only 
from t.łw q.rg I ell. h11t also frnm the ,rntipods (San N oeu rn 1970). lt may be assumed 
that the < nil11 yus of .~ 8/rayolu .s l'-icr r and B11,pt-i.si11 a11sf'l'(rli8 devclopr d from the egg 
cell , whi<.J1 is s11ppor-1t-d by the obsm·,· cd by l! S Z-(·ellula r embryos ,Ul([ dcgenerat.ed 
synergids. TJ1p obL1 i 11i11g ot' JHllthcnog,,1H~L e einbryos has ineli.ned. us t.o extcnd 
studies on thn obtai11i1 :g of t,1nbryos and t.l1c11, haploid plants in the fam ily Papilio­
naceae. A:--- folluwK from otlwr studies conceniing th e obtaining of haploids by 
gynogerwsi~ , 11iP dcvdopmt·nl ,d stage of on1lcs tra.r: ~fern,d onto the medium seems 
to be ofparticulur ii11pmL;111<·e. Nan Noeum (1!-l76, Hl7!J) an<l Chang and Hong­
-Y a n (1981) <I.id nut ubt,;1in lwploids frum t-hc ovules inoculated onto the media 
and contuininµ; immaturn embryo :,mes. The embryos described by the above aut.hors, 
like t,hose of AstraJ11Ins arni B11ptisia, devclopcd only from a single cell of the .rnature 
embryo sa<'. 
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INDUKCJA GYNOGENEZY U WYBRANYCH GATUNKÓW ROŚLIN Z RODZINY 
PAPILIONAOEAE 

Streszczeni e 

Badano indukcję rozwoju zarodków haploidalnych z gametofitu żeńskiego mślin jedenastu 
gatunków z rodziny Pap-ilionaceae. Zalążki izohwano w warunkach Rterylnych, n następnie 
wykłndano je na pożywki agarowe. Kalusujące zalążki obserwowano u wszystkich badanych 
gatunków w około 50% wyszczepionych zalążków. Analiza preparntów trwałych wykazała 
występowanie partenogenetycznych zarodków w zalążkach tylko dwóch gatunków, to jest 
Baptisia australil:! i Astragalus cicer. 

MH,ł];YKUJUI nmorEHE3A Y Bbl6PAHHhlX BM,D;OB PACTEHl-111 J.13 CEMEl1CTBA 
PAPILIONA.OEAE 

PeJ10Me 

Ollb!Tbl OTHOCHTeJTbHO HH~KUHH pa3BHTHH rarrJT0HAHblX 3apOAbIUielł H3 JKCHCKOfO raMCToqmTa 

npOBOAHJTHCb Ha pacTeHJ,!SIX H3 ceMelłCTBa Papilionaceae. B CTepHJTbHLIX yc/l0BI-IIIX ceMl!IT0'łKH BblK/la­

,!l.bIBaJTHCb Ha araposylO cpe.L(y. KannycHpYIOlUHe ceMl!IT0'ł.KH Ha6JTIOAailHCb y ocex l I HCC/lC,!].yeMblX BU:­

,11()B B 501/o HHOKYJT>!p0BaHHh!X ceMHilO'ł.eK. Attamł3 rlłCT0JTOrH'ł.CCKlłX cpe)OIJ ll0Ka)aJT rrapTCHoretten1-

'1ecKoe pa3BHTHC 3apOJJb]Illeił B CCMHilO'łKax TOJlhK0 /JBYX lllłAOB, Baptisia australis H Astragalus cicer. 


