
20ll 6:s 16.11+ qgrr- ,Jr) 1:,,J I iiJrlr ;rr)jjr ilJ

t'li.lt ti;,.a lt J"e td *: f ,rrjii#J"tuJt crllirJt ,,iu a_rly

CtilJt..ir- qi bjbr
s'"l.e feti! p$tf 4V pu *"y Jrljl J, rprb.foir

!,-€4lIl
r.-Jtr i,-Jt i!!lJ -r,*rtr |,li - a,t-{r iiL,r., ri iJrtJl d,.rLJr .l'i dl Ur}t i-tJJt c^,.Ff
i r..*lt .--hi; 6.-,At ott-p ja, d grr,.'t fJ<,.tJ,ie,!t \r,Lrjt Cult eL., }Jb i-,tJJ ,2009 lr
(6J*.-Jl ,=rlr,!, a.Llt oj1 $.Jt dr-j) 4i+uj)l €rl:.ltj 1i.,t<Jr ;.lr.Ur iJjJl )tJlt r#1 $+rj ti311

Ql, J e.a:Jr;lry grrrJr S-Sl, C'il ;r.+uJr rr":Jr cJ+r ,g1){It Ft J*1 si*J r#_4lr c,,;rrr,
r-tt tlt o-.t t L-h-!l 4t/i J c-I+r.r.a+!r \r.iJl Clil o, ijut )r.dt ir{ cg d .r:" elJjt eJr,,!l
iJlirqsr' .lr.t5fr Cul;,,l.rrJr 1r*lr d g.,Jr i.J orS{ jl ,de.:Jt * 4'U*,C!,1, .l- rr,
r--it tt-r-: ir4i1 iJj, 4L_*aU< CrAJI ,-i.r Sr1 .,,zt\t i{.!rjl C'iJ 41 4r;lr.1r-Jr,* Lf,
f +Jl etlr.J, g;:r,Jr g;r3r 3ri! t{,+t;glr .)lJJt giJA jl .i.t+,Jt 4*rrlj Oj,,t irjjj iJ,eJr rrlr
rg1)Jt ,-4lt rL-/ r.i J ii!*lt cJu.hlt i-,rJJt c.t ia ,ue pt rr4 r:e.!r \r.dt Cliji te+ib

J4 of etu'Jr U ea.-.rr?)tttt iJ+rJr q9lKj j"tD+-JJt iirhJt dpJ lr$r .rrg,1, JUlt !i or 4.rrJjj
lrt+j t+ylt ,!aif c.,r6r 3l (i#! e/t J".Jr il-l d ..u 

'ryfr JUii J !)lijjl a,, ku i,,S ir".,t,

sL-,rr a-4jrjl ci l-,)st Jrlil 5:!; 4 f J,r$t q, FJr *- i,rJ (sr.dl J.i !i irqjJr c^Ji.rj i^,./
d-jJti' J,tl J5& iJ..l!l {Jt rl a4LJt ClIr Ct irUjjr Ji.>! C.!.it r4t:.)$t u!-rl iirLjq rjJ6 iJrlJt
,24t:-Jt sr.t tr J Clillr ..o,- !U r,r.- iiy-r'.:l'- irf ;-rr.rlr g"a1 t t,;oi)$t &-jt ,,4hjt e.
-)t"it gJ_/s il (:?"J$!, dlrtJt ..rb-,Jjl li.hlr O, J.' JJrrl llir JUaii d ,.,"_rr,tt rrqjjt C"., O, r,.iU

.ue yal.t t4 .-at;\ I \r.urjt !.4ujt Jr*lr ,r& i,_F. g:r,.lr 6r<r,t CriJ a,r rJLJr

;,o.till

i-t 1J-P iL Lr .p .llo"lrf r-Jr 6'o.te ptS V4 G) rr.r& ;,. o'r.r:,r .1qr,,Jt ,d J,6',

gJr LJ-J+!J ;,il".sjr c,){e\!ll d,..VJ.lt kiitr,\ati' rdri,J 6}lrA_yl 16"+, J-.r.r GJr crr.q,hjr

./r--f 1,ir,li .&i*.. i,_JSi JhJl i," CriJ +#'\stt ijjtt Jur.rlt Gill n'x 6rtrlr df ,q.alr, u{:r
c-rt;L,lt c.rr'1 .112; or,;lr U oj ,y Fl i;t -t,r,t ll J+ Jla,!! .)r*lrj.p.lrjr €rG, !t CrdJt
ijr-ir Ju.alr 4,. .r.,-r,Jr 4 W j € oj.r1 ,Xenia -r l.ri{Ju!t, !^4t .:,1& !i Ctit t ,.JJ+ r/Ul
' Gb dJlt rii (Maternal origin) p.s-,1;Ir1 aF+r gJu ia-Jll J Cdr v1'r c..,r;b rrl .112;
t("+-f tt*Jt lj1 d sriy:r1t u[+t.r et;Llr cj,rl ,Metaxenia txjl+lt eE'a'.lg2g prr Swingte
,I,T'+s t"f5 JhJi d,, Ctil ./Jj;s-ilr ,u;!r gtu;,r dtJt [A \F,ri.SJr l.''y'tj r$n .,rj JryJ

.114 ,13 
'12 

,ll ,9

.JJ!r c'L! rr)Jrt) iJr") ir, .J,
.J'y'l ' ar...ll -.aJ"aJr ilH - &rtr i'l'
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'a.et)jtt g,'4 !/Ut s.l,Jl ljlt iUJ

iri 'Jl , r-5 Jf J-tJr e1i Jl oyi dt Jr.alr s_Ft f ,P:t g..o ;,G. c1 i$'rJt oa,l r&rl

.qarJt ,ga\fD dJ J.r'jjr aj tjf}s F J'ry .rr j*r ,j,*_ 4l c,,al .li eL,iJJtJ ,rr+ttr nti,.,

J>[Jr1 91(lr ht y,y F d oerru cd',e r1.r*y .ri a>\,lr ;a oi se iO <F, rc-.brJr 1!ylr
qsflJt ,,,ir,.a Fr"t+r -,G .,i,e irrJ, \rii ,crri,bJr g, b+a U t& ir"jJr ol t.f .(,5,41 ,_b jt1

e-bi JL...:U 4*Jj,ill l-,lJJt otg .110;6rr\|. gilrll 4l"r .q f.ra ir*lr t*-j! ;,6dJtJ 9lr ot.ra.,

c.-ry ,,"rraryt-Jt ii,b 6...r"J1 d ,J*-*St' d/ r;tL! lu.tlt b)tl i,, JrtJ .i... 6 O.fa irJl n4lo

!1+ ;,"r1 .Jytr ij.r, 4 it* 6t rt,l}.t',bt d r,-IIr ,y i j,rj-4;" t6(c ar1.n €Jr (iiJr
l'.i ,Exocarp {r.tltt 6lt J)t, ir.ljr erJ e. .r,rtr*rlt l4l, J}iJ .i*,tdl !rl, ftJl, orr,,rJdL{l

U,:i!.e !J*-1r j!*if .iFt f*. C., Jrt, ri0 u-ry-:jarlr i,qb d ,l.t Mesocarp ./JtS#t {qb

1a191 l--]+t.rj! 9)tJr;Jr1 Outer mesocarp 4*.1rlr 91rf1;Jr r, .!-)\rt irribj,jjr ,J Ajlt
,t 4t *t d t){}t cr J ti,c5-2 gH t65c 31rn riUr r,,)+ gr iib u+r.l.dr (mesocarp

.15; ga,Jt 'tvy t!,* 1l -i.e.1t brrl Jji* r-;"r .Jjlrr
iiLr. i,t 9'*tt 5t ,qc:rFrr .t4 /t J/ tti { t*'t,r-;Jt c.,tJc.:l! c.,tJtJJt dJ.,l c,r.{

ii4V) rlJJaJl ouri-,iJ! (Jle:J-.rLr #lf cs7t1qq,<r1 r,a+ i,, OJK"- i,rrJ$r ,./lr^fjlr
;i!:. -ill-r, 'r.t rirrJ4r i.rie tr,rlt ial ilfs ,..rra:-p.Lft dr, ddji,r l,jtlr OtJ ,!t!r ijrl.--l abJ,

ir6al f,,1d6gs1p sl'ujr tJ.lJr J)t; ,.71r5j;Jr iqb ,l"r , J4ia hsr, J}+ pr ;J*rrlr v.yrflJr
.14; t3$t Ot Jrtt.b 0r

!,rr}J-r sJ, ...-{t {<JJ (Jr- , r*J.LrJl ii.dl d, :J,.i. a:p ,t_s' I CtiIJ| !i:, ti, oi

ir.dr i+-if j!44 Jr ':J4liJl lj.| 0{.!^, ,p2 ,q15,14,7,6,3,11 iStt ,rrr}r1 ;oroq,*r1 i;r,,j'iJr

6J,jrJr C-+.' a:r-r; r-* dlxi $ Ulijl c.ru,.,Ar -db iju U.. orJ .p,7y l+'r,l:lr crury'l jtjl iJfe

A *rl '".J&ll .:tr ejl d CU.UI {-ip jrir ar\rJ !t tt .j! s.., .i!rl .Lf idjtt +L:Jt in-jtJ! lfilrj
-tJ' J*

d,r+tdilJb3 )tJl,l

5.-Jl l..rJr lgirr-!.,.att ql- irt-,"f ii!:. 4 Urtrt ipuJr .r-i 4 U$t :-l'Jl €.,"J?1

6,--.ijl i,jj) i.-,-.rJr €JU, ,ia'r { grr,lr gJ<tt1 r.arlr u.rxlr 3ti.lJr ,-l!,", tir ;-tJJ ,2009 4.,tt
(6J*.1-Jl +-.*ul!f Jj.-..elt 0;.1.9 .r-&lr /r,-i) ir-lJ)t c,rr; -tt, (i-KJ! drjjr :,r.r1 .:r3lt i;, 16 o+:-_9

Jtr.i{ V'UJ ft,t;v..U 20091411 q, e.iur k *,.fri.g1}i}r ,*:tt .ig! .i,.a1 ;*r"!:lr cJrr.r!.,

f dJr t)\^&Jr r.li,J lr;itt eJlJjt !, :s gzf, fr.Jr gr.,elr 4i qr:r,,r {rr<r., prt \r,w !+.!,
rJt sl,rJlrjr .4t .A| Cd .?Ja glJu pJ' o' "rr eljJ rF,.ir #r <J+..> lrre 4i, ile.,ry .6; .,

eu--rtr O, r,4sll g kJ+J :,!-r; .rr^[.Jl rr)rl n<'rj rclr i.iJJjr d. dttq ar.:,l/ g&Jl iJ"r rr.f!
,FtiV.rr'trr Cir..ir ,x JJtJr CjitJr .ril3 d-S:Jr ,, Lr 30 .ra,r$!r ,.-i.,1 ,g.rr. cJt_r

ri*Jr ir.rr,lJ gr.lrJt rJj.;.; tF.'J iJ.Jt O:s U ,F .1J1 .i.c-r5r Cb6Lt 
jr! {!jJ aJUt ,? *r,l

d J-i.lr ii..i r,f ,giut U |,t oattt ej."!l d e.a,Jt ;-jJ ,*lt ilry d dIiJ t+l.ijt iJajl ,lltJ
.p) k '} cJu.ejt .j.. oli il ,djrU !,.rltrir gft Jr. cr.F .rii ,r*lr
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20ll 6tv l6L+ luav )&) i+'..J I ii'-,,Jl itr)rl Li4

:3tr u51 Freezing microtome )qa r*+;l! &Lr;Jl ;i/"iq a#.r*,Jt CflA' ,.riti
h 1rj-> 

-a'-a"2t,rb 
lFrigocut-2700 .!r:y Reichert-Jung .l.r,r{! CJ+i.l' jt(? ;4i c.j

.J,$l Jtl, rUl d dr'brr rr.rlr r;Jrr ga: J>{*;,e Ur.&rr pt;li Jr!' Jt *"11 .!A^;Jl {-Jli J-r fp'10-1

crj;[ jc,qr5 l0'0J-1t1Vt+y ir\' i.rljij Jt",,."q gh,a]t f ,!lir,':l' ,-rt t QarA\ J9 otlt .lt"il ,t^,

Ji ir .r*lr jJj ir-!r $-,1 { aeur *ul' tg, tr.t t f tf*l0-8,jJ.-{ iirr,,-,;Jl ellAr o, irJ,.*

C!-, !+ d d.Al ge-. J-;4'ntti/' zstT le s* itf :,*tal eti ,* ru.lt ibtill c.I' rlr-<Il

,;A/ U"pJ<J\ ir-. a.rioi a)t WtJ OL,il'Cr.J.J i^L-|ja*a.!,*t l *il' Jf 'rh 
q.;l-., i! ,6ri.:Jl

*e?ydbtilr c"r:,.Ja!'JJlL,Cbrltarl !r.rfUt.r^,.1 .r#t4 i*!.,-:Jtgull ,zt!,41jt
e 6t) iJaJt c*ca .13y qlai-.fl gbrAt c-'$ .J!, J..Jt f ,Cover Slide jtir u+*; rrL;

#4 r4J.{ 
C,tr:Jr c-ll- iJ (d,,jjrJ CU!! L$ d,J','v c'Jri iJ,r, i:+-r CRBD iLl<Jl Ut +"!,Jl c.,l'uijl

.12y 0.05 Jt"".t 61* iJ, RLSD Jr^. l,"Jr". lirl #l JL.!,! .:J'L-tll €iJiJ,'t'll

;$tJt3 {teJt
lo2Ld)l crr; rlt

iJr..lr :if,uilJ &trt li.LJr;i?rrjlj t(.*', a/l irjj d 3u,tlr +. - j,i;111 Jjr* r',, e.a
iir4l Cliq c,r.il GJt Jh3!t J ;lriJt iieljlj rrtjt JJrll +ujlj t€.*t, lr*lt i:.)1 Ol .r+t fl ,isjr
it^ 't,, !r,uf ,rlof ciihll fJ<rl 3rij of { 13; iJur^il Juf ,"ar.!r u,rslr Cd .JI9 Lr.- rlyr .rl grr.lr

t(-ir A,r.,lt jl) c,-rJr -b) teJ,,.rr>$r,l*Sii d grittr," .rr:.rf oyt jib *-r)) .rr J..artr a,"(J

g, 1 .t--irJl i-J !r*ri rr.ll) .,"r-" grltl rruJr gir..a J""ll 
"l=f 

.|,b { aJ$ g:ulr (ftsfl CUI ri

eir-., l-4 dF rt i-bl' JtJ,tl L.j iJl JJr+r {,r. Or* tJ .JatJtj (i'jtrt J,i+,ijr \riv J },Ut J oFliul

st.llil €J,<fleut -i.r.t ,<llr- l, Jl )Jrt UrJ ,rartit (Jrtslt CliJ 0r 4aLJl Jr.Jl sle rirl'jt ,,rFll CUJ

.( 14 ,t3 .9 .31 I'l;rr*lr eLi,.njr ,..
gj>$t gLa tij' J*J;i*ui)l crr; -ll sirrq cl CliJt -i;"a *Jb :l Jj.r*

Il,i':j1 ktrtl
(('t')

,.i.i.Jl .rjj
(dt)

i*'i

TSS

a.rd'F-

(r,)
arAt qt

kt)
ri.Jl LJ Cliljr .i.,

28.60 4,76 55.6? 6.44 6.67 91.27 qrrlrl gJ<tl

26.10 4.35 51 6.05 6.01 88.02

0.43 0.07 0.8 0.32 0.09 4.99 0.05 fJ.r, rr, #r

t-AJttJ #Jyll .t'.p tAt Jl+ J[*t eaJt r.-; ei rJrJ"alr d Sralr .ir." .lr,b 1f y J3 g"rr-
J{ Ja-'tJ- }! rL-e.,} J.'l}' d: g:rlr ,.* l ri ,jb ., Lp djd ri l,6rr.Jr .sftr go i,t .Cri[r !il'e{
qs;rr-rlr 6,-3|t Cull $ir"r'l!J0/o|54922.95 et J eiUt 0,. ,.:e d-rrTr eJ,-!r ,J e.alt dr
,+* y<J 0/o55.561 62.72 Sr r.Lr !,)rJl e.r".,rjt .J i-Jl oj^ c...ir1tJ ,Jty't ,-J, ,.a*!t ,nruJr.1

u Hd- 6;urjt oj.ol %81.54 r 84.6 ,*.l.tr .':is rii,.t, E!-Jt er.,rjl J r.l Jrll ,.Jr C6'
,r-re r-r!t; r.,ar!r \r.!rlt ,P ,* g*Jt 4; r! grrnr gr*t-r 3Ul ei;,a Orlu e)i a;jJr 131 o.r+,1

F !r \r,u'Jr o! g.a.9{ g.iJr q71 srV ctzl \, e. dir:, d-,tJJJt ci.rt-$1 ,g1>t}r Fl J+ '-i'.rj \..iijr

7S



t*t)Jt ,t,,4 Jrujl v.!Jl JJjlr iUJ

C"e-ir {i r:*:.* $ rprulr rpr<tt CuJ i,l ts.iJr? t*t yt,g;;$r rG Af i'; !j L"r*. O9i"f, ,^
gi.-'Jl oyr" .t+ gjJt g311 0911 !u; g,. gtrelr 6r*11 3rn Cer.r Jl ,Ja.rJ r.ir; ,1!r :-..} Jl ,.k+
1tl-;*5*ty,;-t! J grrAr etnJlt gjrr.rr;0! ,111 "/o+!r u,.rr,tr glar a.ru.;,.F)<J! J1.Jt d
i.i,)tJ )JJ,4 d-i.::lr aJJj dt (l;rlrll qrSfl Cri! GiLJt U, ;j!Jt .lr*Jr c-Lel jl fll,:-I! C\ij! r& jb J
fJrL€l! ClilJt .ir.* .rt .Jl # Cr, i#Jl etjl Ji{: r.< ,r.:*tir O.r;.lr guu gzut 0, aiur lrJr $ prri

\rrL-.riJl Cr ;ti; fuJr Jrcir{;jJ\i. cau.rt Cujl .} gr-i +1r+r, gruJr gr(lt Cli! +dt ,r.:Jt e,r( i1,

;-Jr, ar',-i Jt 6ri1 g[l t)ll .r.rek e;erjr .ry ri f J gruJr ,rts]t CuJ furs,t or e",.",r.9 ,r.a+!r

.r"l+rtr guilr 3ri! :r,;.)ri. e.aj' l..r J qj ll

.Culjf !i'l+at rrrru3 t(6rr,t1 q2f4l -t'* lt ,1.y' tG f tIJ' CF- --r'

ln*r;rlt crti*ajt

i.-i-b i,, lJ\' Exocarp \riJ$l ,iilrf aDu ,rb fta Berry 4 '"-rb ,.ti r:Jl J# aJ,i 0i

.t-,I'l)J r,r?Jrr. Ui{! !. irFl \rJ Mesocarp ,FJ, ,J*rKt' 6114 eJ$t !. d''l 6iJl !)t O,

ej-+r t riu ajrJq Jr'4 {Jl t;Llt ge lotl ztb Oe 6)Vt,t,-$ J(t Endocarp PtJt s,yijl r.i

o.;-l ir<r. e..",1r1 r-l,t k..'lj, g ts: , i/l Ji d{u.r J 6)r+r !,r11, ,.ii 4ftt g.iJt i.l.tJt iP .t-ljl
alrJr ,1 Jlr'lr e.$t a.$a1 J".i{ il ,rJl iby Vf:131r atji+l Jw QCyt ts\ tt&t C-*t

.16; r.rll rjr 4 rft)t \tb ) irti*! :3 .ri elJil .ir.iJ 4rn[l iilll1

GiLJ! &, gtJt g1."1r J,lfilu,r.iJr !.r.ri Jd ar.ij i-iil rt-;zrtr 11; i'.J|lJ! d, gi$J-

:E!-t, J.-: urf qci.a',ll .rr; ifl rtt-.! ul- { *f.p 6!r.f
:4 gtrr. ox gr oF., ,Exocarp or Epicarp CJ$l Jlilt-l

6rr.--. g,. iiJ+ 6r!rr Epidermal cells ,r"-r !)L!l !'. ir'l1 L p:ur :Epidermis arJl \.tt-t
.Cuticle;[fu5(Jr .f-r {d

.JP 6-2,yt:*s: Hypodermis 6J:rJt ca-e
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201 I 6.:.tc l6tL* qgv ,re) ii:rlJr iijt.rrjt rrlJrr il.l

:gts.",r1 d_,.rql, C l&l6F! \r.,!!t tlrr;ie tlV !1:Mesocarp gL-r' ${r,t -2
:iJ!:lr irr-ilr U O&.l Outer Mesocarp ula.,rl J*rJt U,i)Vt r}t-l

.LZZ-LZ l+,r ilr,rjr parenchyma ce s :o#3rrjr uyt! i/ rJ, J-ri, :i.lf
d gr-ri eJ! ,i tic 5-3 b).rc a;r; ur.al1 Tanniferous cells;*,u rJS U)\r aJ, jJi, :L$

Obr- C Jil Jf dr"\i, dr Jyr glr uault f,!Jr iy'r \-.<' y'r Aju,r iir. sre z.At f U Jlttr .1.rrtr
.1 I 0,5,4; q 15Jt tb t,, irdlJ j*lr ub{liJr d.ll ri, J,;rr +l,}rt Jytr

5l iJi$ r+.!t ii,Ht 0a odjt e*t.l4,., Inner Mesocarp dr-rt 4trlt i,, \rliJt ,*l-rr,
i="rirJt t-,$lr c.rgl'.1 .p5:s ;y,.AUg1 et't li, V)t e1, d iru 6reiJt d J*Jt -J;r i,f -b-tr

LJ."!r ,J J>tlt ru" (p Crt-f ;J J"r, g,.1 i.er/rj J.f-:Jr ; t -.\r (70-30) Parenchyma cells
j e,lJil cjtr Jr.r+! i,Ulr eu-'lt Je'4 $o .,.0-, Ot)J+t :..:..6. i<<i; *6.1, rJf c"+b l. i p n Vr

.Intercellular spaces iliJt crtlt*Il .:1*1 tt d t"J .la'>{f *J )r "tJar,

,r-. o &ijJJq &r4 Es 4w * J.rI l,:Xlt e -*,t r.lrp 91 Endocarp $I'uJr ..j)1.Jt-3

; ;!t'ft oj..r !F,1ft.*bjl ;by J1 ,r.)rJr 
',wi> 

uf, !)trt cir crJF \. r)EJ ,IJ)$r st ,vt2 *b
..Fr lbl e iJerlr cjr Jg-1 i.r.rJ! J++ ,ji"lt osif

.J.iJ a,jur Ur.irlr )rj! [At_! 6rjj, IJ.dJ !€.!t iirlejr d Urerr U]t ,i.rl, fl :iJrejl l]!
t-.trtr e|Jt 4 F-rt :,"t1:1''!,.1r (.JrlrrJr ;ti q2y S gr"Jr n-rlr, (2]IybjJt ,y b*"t
c.if .:Jt jr, i! (!.rurl d 4Jd! Atqjjl Jl :J'.r! Endo Mesocarp 4Jzujr 0r'It 

-ti.b -.th, { r:J|3lr

urt:iltl igrt'elt qr-Slr *ru! Li.illr J'..r,U Gi.trlt 0. d.".ttl gr,"lt .r4 t;1fl.u 12841342 J, ii-.Et

irl qr...' 4 ,e.jlujr d, J"l9 u-.ltr ej..!r d ,,lrlt ,-'br o1f,-v 629917181 Jr ,)r;,1r (Jti, r"jr'lr
liut ,i, C!. + ir"",- c.t"- il {Jr. r)J,.,r gr I Outer Mesocarp i!.Jttt frltJt li.b ei erg,lr

€Jr-Jr fJ<tr.r r"a+!r u.urtr sali! iiillr J\"r,J g&Jr i/.1.".r!r er,-rtr .rrr o.1Jirr 5581 645 3r
iri dr-'r f.i--. o,J . eil,lr i,. J.i", d*.ltt gr.-lr { rJ'lr ,-J"r 09fav2L6312053 Jr 4rr.tr ,rtc
r-i)'fil! ,i..-, Jthil 0f (3) Jfu Cr Cf" il ilt.rJt !7.1t1.1;Jr ljtt rUll d lrUJr O, er$ tlr J'i ,*Jrl

,.artir vr.trrlry grtlr grSr CliJJ| .\rikJ giLJt ar, d-.$r eJ,-rtt ,J o 1$,,-u 41,6146.8,j. c,,rrr;t

(1]<-' €t"6 tp ur{t e-r'-!r,, +r}r * C|i!r \ri...l o1fiu96.2197.07 ,lt,}rrlr {Jb

lrr tjr c---ld iAi! irl{j ,Jl r.! 4 c^,lt il iJ-j^. sjrl {,ltujl +.rt,f :jJr 14! !)t )uri Ci arul 
')i
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STUDY OF HISTOLIGICAL CHANGING DURING
GROWTH AND RIPENING DATE PALM FRUIT cv

Hellawi AND EFFECTED BY POLLEN SOURSE

A. H. Abdul Wahid M. F. Abbas K. A. Abbas

ABSTRACT
The present regearch was carried out in a private orchard in Abo-

Alkaseeb-Basrah during growing season (2009) to study pollens effect of
male cultivars (Khikri Adi and Ghannami Akhder), to study some fruit
characteristics(fruit weight, fruit volume and TSS), Production
characteristics(fruit set, buncb weight and tree production) This study was
carried out for study the histological change ofdate palm fruit cv. Hillawi during
growth and ripening and effected by pollen source. The results showed the fruit
produced by -Khikri Adi pollen entered the ripening phase (R utab stage) at
the end of l4'" week from pollination, whereas fruit produced by Ghannani
Akdar pollen reached the ripening phase by the end of l5rr week. The pollen
source had a significant effect on percentage fruit ripening, with fruits
produced by Khiri pollen had the highest ripening percentage as compared
to fruits produced by Ghannami pollen. The pollen source also had a
signisicant effcct on bunch weight and the tree yield, with trees pollinated
with khikri pollen had highest bunch weight and tree yield as compared to
Ghannami pollen. The various layers of date palm fruit, as well as changes in
cell lengthrvolume, end the thickness of the inner and outer mesocarp layirs of
the fruit The nesults showed, thst fruit growth was due to the increase of cell
volume, especially during the phase of rapid growth r&te, as the cell volume
increased dramaticatly, which coincided with the increase of fruit volume. Most
of fruit growth, was due to the increase of cell diameter at the innermesocarp as
compared with outermesocarp. The results, also showed ,that there was a
significant effect of the polten source on the anatomical characteristics of the
fruit, with respect to cell volume and diameter, as well as the thickness of the
innermesocarp and outermesocarp layers.

Part ofPh. c, Thesis of tirst author.
College of Agric.- Univ. Basrab - Bssrah, Iraq.
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