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ABSTRACT

Fleclron-ni,rrcscopic preparatirns oi some l'icla species ovule

iniegLmrenti (l:-titlu t- l:.carddd. l't/Abu c\.Gi7a. 2. t/.ltkrtu\tha.
Il.nigru, L't)oegind and I':rdlirir ) *ere sludied at anlhesis. Cuticle
shape, average ihickness of cutislc l- cell wall (rm). pr.scnce of the

space between the iDncr aod outer ovule intcguments, shape ol
ncsoparcncbynra cells of both ,rurer and imrer inteSuments and

nra\imunr *idth (nnr) of the space betweefl them: and

mesoparcDchyma cclI outline shape, vacuo]cs, starch grains. plastids,

mesoparench)ma cells of both inner and outer ovule integumerrtsl

dillercd according to dre studied ta-\a.

l.rt..r.:.r ru ^lr .l,rc(. J( klu. , r,.\' oI.r ,nr(, I'l(:Ln!'r'
nlargins and irregulaFrombicLrs ccll outline rhape of mcsoparench-u_ma

cells of imer ovule integumenl cre characteristic fot t'.catdd|t
species. f_Lrrdcmorc. ebsence ol fie space between lhe inner and

outer integuments are charactcrlstic fot l.fiigru species. Senatcd
cuticlc nargin. obova s rnesoparench|ma cell of outer integunent
shapc and fenlagonal e5oparcnchyma cell of inner integumenl shape

aro la\rrnomlcal markers fi)r ,'lrdllra species. In tho samc time.
delroid and reniform ovule inner integument ceils and presence 01'

osmiophilic bodies are characleristic fot bolh l'.nandntha and

l:prl-cgr)r.r spc!ies: rcspecti!ely.
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1. INTROI)I]CTIO\--

Wo1ci,:'ch,r*ska anJ ]-rdclska (lq{tl) studi(d dre bud

dereloornent liom thc sre.n bud to the olerblowr flo*cr itages in

t'itn lLtbd 1'.\Lltirtt. t Iittasa. I dthvntt p|-'ttcn\i\' L \iht\ttt
i/. $hrrr-iJl and tilxrr !r/r/r' , \leg.isporogensis in l"i'(r r'//ilrr 3nd

Iat1^ri^ sihte.t \\as ror.r.Ll li.i.r lrliruhadoncort\\oiclrad\ in

tlrc .rrulc and -/-,r// /'/1r Jilr'.ir(r had arriso6ilateralor linea|tetrads

L.I.h spelles had a uniquc bud dc!el.'pnrentrl rh)1hm' ltr 
'ddition'

lohusion a|d \\alles (199}) sludied dlc structure rdaptalions

promoting apoplanic lmnsfoi lo the embr-lo sac in broad bir'trs

it'nir, .trit,rl during hislog€ncsi! lionr o\ulc primordia to sctd

iormatjirr. Nucellus nnd lhc ilrncr irrlegu cnl disappear al an carl\

-chge I he ouler inlcguncrt their adjoins thc urbrli' sac boundary ' io

rtre rhnr part dislal l.i ltte lurli.ulLr' c cells 'rl lhe pcrsisting

integuorcnl arc srn.rllcr than i{ olh.r Patli and de'elop P'\S-}nrsill!e

uali in-growths oppoiLte lhe enbno Al the larc gk)bular stagt, thc

embr\o establishe5 co.ract tillr Lhe .ndrryo sac botrndaq Lr thc

co,rt;Lt zone. embry.r cclis derelop *all ingrcrrths. \\411 irrsr'\\ihj
ale lirther forned on borh \ides ollhat part ollhe erdospcrm that ij
irserleC bc1\\een thc i,Lrt'i.le ,rl thc .1]1) lcd.,lri arrd llre eljlLrr'\"n'
boundaq. The rlall Prolilcrari{rns characleizc all thcsc cclts ar

rransfb| cclls. lhc! conclud.d thalfieenbriosac is supporLed $ilb
nrtrients tiom digesled matemal tisstrcs (nucellrrs. ohalaza. inner

rrtegument. and pal1 ol the outer inleguolenl). Thes! lissues arc

gcncrallv rich in strrch grairrs Afler the e bryo has cstablished

contact'\1,irh thc e.rhr]o sac boundar]. iL i! supPofl.d bl lransport of
solutei lilnn tranrler cclls in the oxler irtelLuli.nt. h the same linc'
l,)hxn,tson and $'aile\ (l99lLr) nr\cslicrtcd uhr.tslruclural leanites 0l
broad bean i llcra tia) n\ ulei lirr nutricnt ifanspott to r.errbr)Lrsat
al \ariN\ .ru1ogelle1i. :r3ser !p l. 10 dals alicr pollirotion' ln

unpc,llinal.d tloser! 3 n,:rlablc hL'nloerileoiri rr fihrillar m'tier;31 is

rleposited in lhc cndo.l,,lrc. b;i.icen lh: t\(r inLcqu efli arrd olr the

Lrceilu\ O! ri.thillc !tl.,bules a,r!!xrniaie :n lhe phsrnale,nme alrd

if the $rlir:ll th. rri,:,(,f\lrt crrrl 1rl rhr llrfcr lnlrgrm.fl lhcrc
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globules ircrcase in numberrficr fcrlillzalion ar.lap!.ear also;r) orhcr
cells ne!r rlrc cmbLlo sac. lirc ccrtral cell. shich hai nnrre$all
ingro\!th: rlpical for tran'lL c,:lls, sho*s jntfu\i!e gro\th bctNocn

c.lls .rf tie nuccllar c.rp Alrer LflilizaLion \!allthilk.|ings occur in
celli clos: to the enlbrto sac. {i 10da}satlerpollinarionthc irucr
i egLrnrcrrr has degeneraleil emircl)-. Alsothe nucellus. ircludi.lg lhc
nucellar cap. is digested. Ill lhe endo:pcnn fiee- nucle,rr divisions stan
and lh{r !\:toplasm iDcreasei in amourr. Wall ingro\\ths are tormed

alorg the \\hole elnbllo sac bourdary. Ihe suspensor.onsisls of1\o
pairs of multinucteate cells: Ihe pair adiaccntrothe enrlnlo proper

hn\e rounded c.ll\: theothcr fair ha\e clolrsrled,rncs lhc srLspcnsor

cells that are atushcd ro drc crnbr-ro sac boundarl bcconre imnsf.r
ccils Th.ir pla\lids lrr\e prila,iellarbodies, and thcsc dflrclures arc

not seen ar1\v.hcrc clsc in the.!ule. Thir sLud) cor\firms tlat lranster
cells arc commcn at.junclions bc1\\ccn the diLlerent gererali{Ds in lhe

o\ules- that the transpofl ro rhc crrbno sa! is rpoplaslic. ard that
s)'mplas1i. transport is possible bc1$een endosperm and emL-ryo and

iirrther b.luccr suspcnsor and embryo pr,rpe.. On theotherhaDd,
.lohanssoii end \\'a1les (199.1) studic.:l ,i.i/./1.r1,, o!.Green lla gdo\\n
o\ules b\ light micmscop], TElvl and SEN{ lron l0 days alicr
Doilinatior (DAP) oniil sccd maturit), 1o disclosc ultrasrnrctural

L3trrr.i \\hich .an lriciliraLc nulrlcnl transpfrl to lh{, ljnrbr}Lr sac.

Fenilizariu occLrncd,lLrrilg thc ti ri1 2.1 hours after pollination. The

crrdLrsp.rn \ai r ..rn..\1.. $irl.h \\a\ e\entuall) .onsumcd Lr] thc

cnrbr-r,r. ts} i0 D \P Lll! inrer irrlegunenl tvas dc-1.lraded alrd dre outer

rnrcgument al.loined th. cmbrlo sau boundar). Ihe heart shaped

cmbrlo aip..achid the embno.ac boLrndary at t\!o silcs- t\hich were

nanrld coniari zonei Small intcgLrmcrt cells in rhe neighbourhood oi
rhe llrsr hrrnreJ .inraci zone: bccame seprHted b.'- proDrinent

irrercellu]r spa..i A h.trr.gcnLrLr\ !cat!.rin8 material. rmbabl:
r.presenlnrg Se.rericu fr'.du.t a.cunrulatcd inthesespacei. B! l-1 l6
D\I' rhc integurrenr c\udare djsttpp.ared. and thc juspensor

lc-scrcrar.d. As the conra.i zon.r in.reascd in sizc, uall ingro$1hs
tonred a bridging netrork in d1r n.rro\\ ;pace betrveen th.'embrl0
sa. bounJarl and lhe e\lra curL,l-1onie ir:rrl ollhc cndospenn \\.l11.

Tle epid.rmel cell' 0l rhccfrbDoiepar.rlcd adjrcenilothese zones,

nnil dr'\clop.d cdrspicuou\ wall ingro\iths. A1 :0 DAP !xcuolcs
shr,$ins \arious stases in li'rr,rliL.n ol Droteir bodie! aDpcar.d ir) ihe

I
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cells oithe embrro
'l hc prese l rcsearch $as .anie(l out to nLrd) lhe Lrllrttslluit{rr.rl

variaiions amlrDg o\'ules ofsonre I /.i( laxa a1 anlhelis.

2. MATERI I,S {ND NIETHODS

Seerls oi tlrt ditfereDr Ir./d spccies ( ,:.r?!r.rtr I\'1Bieb..

I:.r)i.L7l.r Wuhen cxlloppe.,:/,ri.,l. cl Cird2.l']tnn iha Retz.
t..tligd 1... l.pcn'rrLttLt L ard I,:i.7/,r.r I ) \tere plunred. on li
o.lobcr during the gro\\ing seasf.r (,1 1000 r :0lli at the Experimcnral

farm of Sucz Canal LrIri\crsit]. in p[)rs ir a conlp]elc rarrdomized

dcsign rirh four repli.ales lh. plot .lrca ol ee.h replical! $as :(l nr

ha\ing nlne ro$5 ()1 -1 rr iD l.ngth and 5il cnr \\idth. l\'{echanical

scarilicatjon ol seed lcsla tirr all Il. /,r spccie! e\cept ,'rr./ c1.Ciiza2

*as carriod out accorlling lo Shanna xndLalania(1919).Seedsof
c.rch specics $crc so\\r in lrills:-i .m rpart in sandt soil. NiLrogcn.

phosphoroui and potassirJn lerLiliralion \\ere incorPoriled iir rhc soil
at rate ol 30, 35 and .lE u|it,fcd.lxn. rcspccri\e1}. in .piit doses at 10

dal; alier secd .r erg.nj! a|J at 1l1e begirrning ol fiorrcrirrg
Supplemenra+ irigaiion \\rs p(,\ ided \1tcDc\cr necessal. The

difierenl.tudied I ic/, ta\a flo\1ered at !trriou\ stales.

For slud)_ing ihe trans\ersc sections cl ii\ difiarent ll.i.r ldtr
ard l':rr6d !\. Glzal orulcs b"'Transniision Electror IIicro\cop)
{ I L-l\l). ovlrlcs \rere diss.cltLl liom thc \rmples al anlhesrs. Ovul.i 1{r

bc sectioned $.ere fi\ed 1t :.1 hoursarl"Cill.l 5 o,i, glutara[ihyde

bulGred t.r ptl 7.0 7.,1 b) 0.05 0.1 \4 phosphate buillr ( di-sodium
h)drogen phosphale ilih)-drule + plta5sium dihldrogcn Phosphale ).

,\fier rhree bullcr rinses lor l0 rinutes each, .ivules \\ere po"tll\cd i
| 9n OsOl(Osmium lelrao\ide )inlhcsa chufferlor1-1.5houri.
rashed in thc builil l .+ tim!: ) irlrd distilted \\a1cr. l0 minutes. [.l!h.
dehydrared in ethanol series, 50 9'.. 70 9'0. 85 0/,,. 90 %. 95 9'o and 100

9o firr 1j l0 mir)u1es Each: lhen transiriort in .lhanol spur Ie:in
mi\turc for t h,ru.s and r.:ir) pure t\rice for 14 horrs. Lh.n cntbcdding

ln l.R-\\'hit. resn) at 50rC. SilYor secrions (g0nn)\\erecLrl!\ilh
lteichcfi I iltr am icr oliflr. \tidr adiamorrd Knilc. 3.lltr urirtl]lac.tale
.Id lcad 1ritatc nrirling. lh. LlIirl scrl!.,n.8.r.\i.\ed\\ithi
I'hilip. 100 Tl?nimii\i,rr LlectrLm \1i.ro:.ir|c r1 60 K\ ( Llur! ('r,1
t989 i.
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]. RtrSUL'I'S A\D DISCLISSION

J.l. OYule tluter integumrnl
l)a1a in Table il) and FlgLre (l) sho" t|al culiclcshapcis

erosus irrttger in bolll ii.;d .)r,r?,(Fig.lr\)rnd l/.ttkrldntltd (Flf
1D). crcsus ir J:t1,./.\ G;zal (lis lC). t:,rsr1r (Fis. l and
l. prc gr i Ll \.F i -!. l F ) and il ir L rt.qcr ( Fis. 1 B) and \crretccj (l: i!!. 1 (l )

in bolh ,1(r)r'r7'.r/(/ and I ir7/ir,r. \1a\in)rLDr \alLre oIa\erape thicknci\
of culi!lc ouLer epilerrrrl eell *a1l: 1991 nm) !ra\ r.cord.d in
llrrrr, (Fig. lClr 1\hcr.a\. tlel.*cnonci(ll0 rm)naslound in
,':crxr'.zr (Fillrc lA). i:.orrdtd (l-jg. lLl)and l,;t{d(Fig. LFI)

J.2. X'lesoparen c h] m a cells of o\ ule outer intcgument
Dara in Table ( 1) rnd Figure {: ) indicatc tl)at ncsoparench\ma

ol ovule oul.r integnrrent celloutlinc shape is ronbicus ifl l:.i/?r,!.r
(l:rg.2A). t.ntonnnth,r (liS. lD). t'i,rE-a (Fig.2I) and ltt,tt'tctinu
{Fig. llr). deltor.l in both IicorrLa.r (Fig. lll)ind t'lnnd c\.Giza:
(Fig. l(-). ]n adLliticn. iL is oborrtus in l:t.r/^',r(Fig.:G).Higlrrn
rulLte for racuoles nurnbcr per .cll tll) \!as tir rd in t nionotth(
[Fig. 2D): $hcrcas. lhe lo\\cst oue (]) !ias sho\lr inboth r:rrrd
c! Giza: (l'ig. :.C) rnd i:lrrn,rr (I:ig. 2C) Starch grrins are prcsenr in
I citk,tt'r (F1,:. 2.\). t,,;9r ([ig. :E) arrd l.nr/nr/ (Fig. 1{] ). \!hilc.
the) rre $:ent if rhe othcr studicd !!cDot]fes ([ igs. ]B. ( . D alrd F )

lllqhcsr funrbcr of slarclr i]ains (l0l and 1-.la!rids p.r cclllrt$efe
lound in botlr I'tuuu (Fi]. lA) lnrd J:ir, c\ (lizal iIil l(l
rcspcclivci). \loreorer. plasLirls iifc ii:isrrll in I .rrr,r.rr (lriSUre

2^). l'tot'ddkt (l:ig. lB) rnJ I:rilrrr (flg ll:r \\ h.ras- l|.\ are
pr!scn1 in Lhd renaining sLurlicLl :urrrl\p. 11:i-,j! lC. D. l:xrd cl.
Pre'ence !-.t starch qrains ln the nuter inlegunrent .ells ol or Lrlc in
l :./rer'.d. i :rj,!r.r and l (drr rr i\ in rsr :em:rl !, ith fi e datx obGined
b] -lohars'rn rn,l \\ dll.\ , ie9lr r Fu ir.rn.,rc. abscl.c ofpl.r.lids ol
o\ule oute: inieeul]r.ri ..lji rr l .ir./'., l.rr|aiaa and I.aLqirris
haonon) $iILr liro!. r,r-.1,:,hans:i;r ifJ \\allci (l99lb) $ho otrser!..1
that plasLids arc not :eer rnr r here .l:. l:, the or ulc.

1.3. The sprce bet\reen the inner rDd outer irtegument ol'ovulr
latrlc (l) an.l 1:igLuc' 13 arrrJ .+lshLr!\ lhal the ab{nce oithe

space bct!\eef th!' inrcr and ourer inlcqu nenl is ch.rxcl.rislic firr
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Figure (l):- T.ansmission electsotr mi{nogtalts
shon ing cell wall atrd o$icle ofthe

d lL€ outer irn.g4n€nl
outer epidernal cels.

E- Y.nigra
E- V.peregrina
G- lsanva

ofth€ ovrrle

(x 16000)
(x 16000)
(x 13r00)

(x l6m0)
(x 161100)

C- l''-[aha.\ Gia2 (r l(X]o)
(x I6m))



Figure (2):- Transmission elecfon microgadE of the mesoparench)Ela cell of oiule

18-

^- 
l-dnerPo (x {r8fn)l

C- t. 1rba.1. Gi.a) \\ fil,l\
B- L.. ara , r 5861)
D- I'rlrraarra r\ 6860)
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FiBurc (2):-Conr
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F- t'percErintl
G- l sdtta
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I rudrc r ' _ I mnsmissron clc.1ron mrflogBdls ol $e T64 b'l\rccrr fie rnncr rnd

ouler un.'guments of the olule ol _

; ;'.';";"" (r lf'{xlo) E t.ntstD !xll11l]
i-i.":,,',,,.* ir t60or)) F lf'"reLn'd (x l{'uxr)

V,'t) i.i" ^ t;"rz (x 1.,m0) G- I ni'l'a (r l6t)'"!l)
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fkid igrd (lrig 3L). whereas ir \!as iound in the olher sludicd
genotlpes (Figs 3A. B. Ct. D.Fand(;).shapeofourerinregumcnt
mat6in ,. cr..,. .1 h, lr L//,,.. /,li!,,r(.A,Jnd r ,Jar,,lig .{,t.
rc11rdl .. out(r dr,d r'.c. rnteeure.rt mdrqin\ ar( .h.rIacrrri.rrc r.rr urddta (t:;e lB) and Lrndulared margiD js prcdominanr ia outer and
rnner rntegument margins of t,/ila c\ C;jirl (Fig.lC), t nrodnthurtrr ID, .rno t p\ r. yt.tr \t ;-,. )t , ", d ,n .,.,,., in,.g".,,.n, n,o,g, ,.ot ,1.r?.,rud (Fig. tA) and ,rrdrlr.r (F-ig. lC) Ma-rimurn rvidrh tor-the.od.e b(h\e(I tr,(, ,I(t dn.l , Ul<, Irr<(Jmcllr sd\ r.,und tnI ...,utt.) v!u.( ,b8' ,,-., a, g rerr irr .t I :Dl \b,encc.,t rhc.pr-\ ber$\ , rh< nrrcr rro ourcr rn...g.,,n.n,.,, r,,,,,,,,,rln", n"
rhar thc rso jnrepume ts rft trlhen.nr

3.,1. Uesoparenchl ma ccll ofo\ ul€ inner in(e€ument
iable (2) and tigurcs(l afld i) indicarerhar ourline shanc of_,e! irrcn!h\md .(l . I . \ rl( iJ.n.r inregrme . . ,,,t ,.r. ,nrttnercd t;E lA). r.t/?rsra (rris tL)ard rJ;6d cv.Giza2 (Fis. jL).

*hercas, inegular rombicus. dclroid. reniii,.*.rA pcnrrgonuirh;;
an' .lrarr.,<r..i- trr I .,,,1r,./ tt.c \Bt. t-n,o,t.tattt,t (1.,e ,Li;
t pt".p,.n.t rtrC :t , " J | .rfir,r rl ! r,,. re,p(-.i\<l\ \n,d.t
racuoles nunrber is nediun in battt rcircreq (Fig. 1A) and
L. contutt 

_lFig. aB). fe* rn t./aha c\.(jiza1(.F;e. qcl. i.,,s,;i,i.
1L) and l satl\q (Fig. 1Cl and numcror.;" U.if, ;:,,,,,,,,,,,,1,. ii,,glD) and l, peregrinu (Fig. .1F). Onrhrorhcrhand, presencc oll'arf
\ acuoles and numbcr of them r\e.e shos n i, i:-./ ri" f tl 

":; 
gi,., J,(I ig..1B). I,rld cr.Gize: (21 as sho\\n in (Fi 

-q. 
aq. I pc;e g,;tu l I )

.rrrd 
I.,,a,t, J. .D..^ed r,. rlr{,..I.ar,do .n'r,,...,r ...r ...

l-rSe \.'.1^lL. rrc ab.r'r rn rr. rcrnrI i.re nu,Jt(l , . . . je, npc.
(Figs. 1,\- D and E) prescD.e of starch grair,.; 

"",: 
runt.,oi,l"ri i".cell $ere noli.ed in both ,:.rrdljt.r i:t,s gi,.u in qfie. +U)andI.,./.",r.10- " .r....r l,_ -t , Dt..r.J..i.pr<.Jl .r r ,r,.".J,l,r l\.I,..aJ.\ ,,,. l. _ I -t,-,11_J,Ir-,: ,rD/ rfldIlsaara (liig. lG). xherca. rhc, are abrcnl rn rhe orhc. srudied t.il.idscn.nr. ,f,! rLr | .,, I n olrr .- h drr."r. k\^n I)i.dlr'rdr\.- r,r r .... I .\ r..--r,l r. 1l r;no I f..r, t.t,1), l i.:. ll, P e.crr-c LJ-. _..,r, n.,,. -.r,.. i.rl..r,"1..rn,",,,-..tr,

,n h rh L-frr1- "r. r .. -., ". dr" ,;;:.;.;';,
J i,,n.,^,, ",J \{a,r ..-,.r .r,. r,orr.(d ,,,r.., g,.,n,,n ^,",.

I
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FrcLrc,l, _ frdisnus'ron clccu!tr mr-roglapn' ol dre mcqporenchrnu *ll ofo\ule

fl:i:*'f*'"'' ,,1.1:' i" ilx1:;:,," il:il;l
i:- t' fabo '\ 
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inner integum€nt cells of t'/z16rr' \loroover- abscnce of pla:!ids in the

orulc innc-r integument cells ol f LL)ttlltta f /Lbo c\ 'Giza2 l nigto

uui r pn"grri aElr€es with Johansson and \\alles (l99lb) $ho

noticed thai plastids arc not seen an)\\here else ir th€ o\ule' In

rJ i-tr n. ore'(r.-e Jl J'mi.pl lr. brJ e' in "\Lle rr'1\- inr'bLrrr<nl

.ll, JI I r.-r,r,J,'ind..,rd"r.e silhdrld^brdirredb\ J'han' or'

", rj \\a re'. ( oqtb' \\l.u .b:(neJ rl'e.r Jr rl-c nla'm'lemn a ar[l in

the *alls at lhe micropllarend ofthe Ii'i'r./abd inner integumenl' Or

the other hand, Jt.n.. uf sonre cellular cornponents Lrf

In.,ropar"n.t,ymu cclls of inlegumenls for exarnplc' nucleous plastids

is a r.suh oflhe \eD ihrn ovulc lrans\crse sectrons

.I. REFI]RENCES
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(Fabacea€). Ann. Bo1. 61 l:i-ll-s
Johansson lr1. and Walles L] (l99ia) l unctional anaronr) ofthe o\ulc
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