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ddtn....·d a~ xcm;1 \\.' h lTC l ilt..: Inllrp ! lI l k);.! ~ Id !~ I :': :-'~' \,"ll i.., :1!"I c ..;h.'d :111(1 1l 1:...·! :\:\L'IlI:1 \ \ h....: I\.· !hl: 
mNpholog) tlr l h~ "hok Ii",! " :, ' i\:,!c'" I :-; c'd;..:ky ,uIl I (.r i:li,l. 1'1';'1) 

!n datI.:' r al!l l ":IJi ti, .lt itU1. r l t Il H II ~. pt,liin.ll h'H. (!l ll i l h i llll illg. b:J lh ' h rl.·hl ~)\.!1 Ifui 
fruj, pi....·k ing ,In.: hi~ !J I : l ' '1 , clIlI.tI iii !" ';\111" '"In:dl!y In :it pn )Jth.:li' li l. f he ( (J ~t d i d~ , k..· 
fl r; . Jti~ t h mtnC rt:_a .... L' '' ", IIL' i f the 11-': ,.: ~ r, )\\:-; li l llgL'r due ~ { ', hi:-:h Ld"'! l lln ,-" I:-, 1 ill !lI : i ll} tLl ti..". 
rrO\JuC! Jl~ :':o L!f1 1rio.: :-. . i\1, ',..: !J ; l l\i/ ;tl l dI1 i;.; .Ib,) l' \ j1l' l hl \C ,llId IIIIPbl l l', : th k ' l ll 11 11.,: l ' ;I ;"C -I.11 
"' ln~11I ~r() v.:.: r ", . FrCYi ll..'1l 1&:IlInhli', ~~ I"li l i"nfl ! I"' !\j'; l ll~ , .... lu ;,hl) d.IIl ::-: ...·: t HI.... lil d h: ...':1:-. 1..' o rLdk:r 
.,id :(c'.:'~. Th L' il-...:l: hL' ig lll h tll l ~' . I! II IL Ill.ljll!· ",·.nJ h IL :I !!" it! !-!uttd t p:: dil~' dah.' prl 1tif !\.Jilill . 

\ \1u h: :! Il :..'mpli ng In d l'\t:!Oj) d\\ :!r i" I.b l L' p:litn h} hnd ...: h \ Ln l.... 'ln~ .r d n ,l l j ' "'ll~ L. iL" "' 
I~J,{Jt ' l lir jHf\;//O \'.i ill .... l, k..tlc.:d I.·Hili\.lf' ll( l~' n l; d l: d.Il I..: p, lill h :It Ill .... I{ u lh.:\. lmp!, ·~: 
I kr,mm~ru 01 Ku w:1l1 111,11 1111<.: 1; " " l"I L'i ll lll ..' i(c·,c' ,II\ ·h .Kl'-;I\ I. Iii, ,IIIIh,'r- h; I\ ·,' " hsc'nL'd 
inh.-rc ..... ti ng pullen cn:'.'l" 1 nil ~.l.J! ''; p:dH I :i'il l! I.. h;Ir;.u,.. h.~n"'; l H,· k;li~ l rl" I he..' dL"l ~ld..; I ll" J )/JrJ('I//\ 

/ ;:1 'l.: j)'; 1 ! ~ :1 a.: rf,.'Li ~, ft l ilrl..L: ill lport :lIl l lb: c i'~ lh l ' \..·~JHI \ ·.l i·:-' 1:-. PI\ _·:-'l· ll il..' d 1 1I.:r~in . 

\J..\ITRL\I. \ '\Il "IETlHIIJS 

Pl a lll'lalerial 
j }hl;e.! l " · / )/1 .'\;//0 (;ttkd n:-. LI\\ , U' :' l ~;iIL p.lhn [ I i~ .... . : :l ih.!.21 bt..'hill':; lll~ 1u iill.. .... ;l;Ui...· 

dull' fl.lf m r(t mih \ \ . 1..... i lltrl)~ ! Hl~~C ! 1'I",'t" l..'n:h· ~II ~lI\\ .i.JI: f \ l/(j h I..T"',Ul, .,! f ll l-l) .!lld Ihrt:l dirkl ....·nl 

kmj l:I ,~ JaiL' r ~ : 1~1l c lI il i\ .lr, pn l jlJ.:..! ,l h..:.d ! ~ ~, \ h:-. nt: CUJ ! UJ ~' H)C l iul\1 g rl n\ l il ':; in..... "\...: Ihr..: pblll 
·it:"",, .,;"" .;,.. d ! i!.;r:..: ()! c h; l rd ~u !Ill' ~ll \~:11 1 I H ~. ~ HlIk~ I I II' .--)'l'I t.: l1: llic l\ (,~""·,i1h..:h ( ~ L""" I\1 ~llU \ \;!I'k h 
«:; ~) r u ... \ '......TL· u:-.L:d <.1.... 1)1: 11I ! 1l 1~: ll: ; ' :; d \ llll·· :!J l".· pnll : 1:1lI~l n ,,~ 'pC ! ll nl" l l h . n h .' pufL.:n IIlH\1 til L' 
i11'-tl:..: J \i. (tn d ~!l l: pa lnl "\\ 01' L,lIlil..." ....h.:d \\ i~~ · p ..· ~ l: !' 111 ' '''Cffng \)c..... ur'" in !III..' <h\ .In' d:l h..' :),11111 
::ih.~ ';':I )j·cd .1l 1-5"(' 1I 1h k r dr~ ... ,I lhi li l"!' \\.1:-' ll :-' I.·d ;.1 :-. p t )~kJ) llt: u ~ ri;d:-. 1~1I' p( , jbu: ,tll1l! the 
!iJr-l.: ....' ,...-i..:<:tcd kr)1~l k "lak pd iu l i.""lti \ :11.'. Iht: ht:, h ridikn mix ((l ll ~~ h.·li 11 ...)111 Jll~dc d~11L' 
rd 1n1 ..: u h l \ ai~: - (j~Ulll;'II11 V' , - (;~II'\·j:-. · . !) t~ I I'" ;I1H.1 lJii htH \ \ \ II H1\tk..; \ \ .1> :t1'l) l!'iL'l1 \t,) 

~, )i1:rJr~ ill.: r·: ,u lh \\' 11 11 illl' " ,,1l ':!1 " rl hL' ,h' .!rfJ:!!c' i'a lm . 

P1}l h' fl Pr t' paralioll 
\lattire.: ln l l k 11l 1l. l!\:..,(.l:lh•.:....::-. '.\ ,-' P': ...:u: il:ll1'h;ui:!~ .:1\ at"L.: r I h~ bn.~.J~i:lg \ )1' !l lt.' ~p;l th..: 

and ~<:Pt ;n pap.: r hi·,:;, :lIld latc.. IriIl1 ,Ii.-rr.:,: to" .,1;:ldy ,lil t! 1I1''',l'ln: "(l ' " re:! ,"pr Jr: III;;, 
:,) :13:hc .\ ~b r~m :' i \'L'd t:a , \: rlllJ~ ,mtl hUIl(h~ " \\ ~rL "fH Lati ll \ I..T ..:I ...·iIH 1),II'~' r. B~ll iLh~~ .. \~r~ 
r~~~ili:aljy c h~!ng ...:d Ii-tun lH h,' papl' r i ll ll lJ..' lll.hcr III Il ldt..:r il l -it\ ~ )jd nlo l ~ttir...: ! \)g~mg. \ ftc r 

~"';' h j f\ Ill),! , lhi.:. w l1p rC"(L: lh.:t..: "11~ 1I1i..f:..; \\ ..:rc n.; n H)\ ~d from lh~ (Hai., r,h.:hl:\ ~1I lt.' at.!d H1 

'rr~~td '~I\ ~r ~ k' aj) P'-' lkT !i )r dryi ng . 1\ 11 til ..... n1 i.1 Ie n {)\\ ~f'': \\·t.:rc d!'1t:d "'L· f'arJtL· t ~ Ll) 11~, . j d 
:,i. \ p . ' ri~n ml \, ing. i) ric'd !lI dl.: 'l> l\l'fc' c"Ih.T ll'd i' l 'h: rik (11-.- "lill"lIh:r, 1111I cll II l! rl' 
,-.=.:1.:J. bhL1cd ~:nd :-. t or~d :I t ~(ld l l-.;lll P~ i' ~ l : un,~ -.; .. \ polkn mi.\ u ti ."; pr~pl.1rcd by rn l \lIl g 1!1~ 
P\'I::"O ,.f all th.: ma k ell"': p,li nh IlJ'icd jwlkn ill i\ :md C"U" 1l hal i- lI ..:r.: ['I.K...·.] IIb il k lh.: 
,::~J :td L,"mla.jn~r :-. ~ l lld ~ha k t...'JI t() in!'usl..' Ih \'~ h;li l, 1\ 11 [, r,.\l k!~ dt: r: : ~~ ~ ~ ~~. :"i"\ "'~< ~: _' : ~ !:-. '! ! ~ ..:.< 
(,olton h·aU.::, L ·.)n t ::Jo l i n~ pull ..:,! nti x \\ elC: u ..... ..... d /(.lI~ r to r,l(tli 1al~ po ! lin ~lli{) i i. 

Prt pa ralion of Female Dal<: Palm H (IIH' rS 
F~ ll1 a k d:lIc palm c:uit i, ';!r,; ' lhrh i·, ' \ ·LtJjhool' and 'Su! tan,, ' Ir.:.:, \\ er, HiclH ilil.,t1 

in'>ldc ih.: K:SR Sht'" al~h G!IIIPW;, KU\\'"il. ·111': th"r!l:; :irllu!ld I" ': I~m~k ! n n ,' rl.' ~cllce, 
of the S~kClcd <.:uiti\;trs wert: r ;': Il1O\l~d u..;i·ng a ..;harp pru ning ~n il:"- . :\ tt t:f pruning tht: 
thorns around IhL' s<: k c·lcd UIl<lP,1ICd ' ;]110;':;'C':I1(<:" . ihe ,paihc \I' ~h r,,'m',n -:d u;,ing a 
.;harp kni fe. From eaL'h (I I (h<: -' !c111ak dal ': pal l11 Cu lli" ar>, 6 in llor(s(cn.:,,', \\ere sL' !c(ted 
lor ille pOiil n:llion e.\i"~ ril11~ nt. 

Pollin ation 
rhe cotton hal !,: infus.:d w!lh pollen li\ 1111 dll 'arl' dalc palm and poik n Illi.\ (rol11 

date pal m cult ivar,;: '{ .i a lll1 : lIn ~ ' , 'Ca n ·i,; , ' Dia ry' and u n~I1 () \\"n mak ua lc palnb \\ erc 
ins,'ncd inside th .: in l1 (, r.:s( cnc<.: intli, idu,ll!y wi thout any pollen 111 1.\ Hi~ bC: I\\ .: .: 11 I~ll: 
dll ar!' daiC palm po!len and l1(l rl11 ~t1 dalL' palm polk- n. Each inllnr,:scL'll ce \\ as opc nd 
manua!iy fo r the po ll ill :lIioll ': '\ I'.:r il11 ': l1l. The polkl1 i!l fusc'd c..tton ha l! , " ·cr.: inscn.:d 
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HHll il k' Hl ll l ' !\ : :-'\·l' Ih.:L· and i! :.:d \\ ~ lh ~ I l w ill l ' to !~lnn ~I l.'a ~ l· a r~ llill d :hc t...' l lltl )!l ha ll :-\ . !\Il L' !" 

lil..: IJl :o. l·n iPIl o f thl' ( \l ! h l\ ~ hall \\"Ith polkn. eac h indi v idt~ ;t , i lln ~)!\~~<"'L' l h'~ was COllipklL' ;Y 

l (,n ·...· I....:d \\ nil ;1 P tl p l'J" l' U\ \..' i" ll ' p r l l!l:( l !"!'l.1\) ltliHa lllina li nll IhrlHlgh til ..... wind . Th~ p:IIK' r 
f...." \ )\ '•.· !·s \\ \ 'r..: r....'nh)\...:d a·!t l..' j' !:' ... bys !"rom ti lL" d~I!L' ~)r p()ll ill ~!l inll . 

FnJiI Sampk ( ·ulk,' liul1 al1tl Ohs<'n ·aliull 
:\ 11 i :h.: i r,'; I: l lll' ll : :~t) d , 'dll:rt )1 hlllh.:hL':' wc r l ' ...·,ll\: I·ulh "hs,'n .....d and {ill' frui t 

l·!l; lr:ll·ll·rh ti ...· I t: ~ I \tlrL's ;!! \;:1' ! ;~' r,'n : ..;t;lg;:S nr fnl!\ tiL'\ ",· h )pi l ll..'ll t : hah~lh ~ )l!k . kiln ri. kh :li :d . 
P' i;':' ;; " '.! un l,' r I/:l id :In ,; Ik \ \ , ' 1. 2i ll l,); \\": rc' , Iudil'" I!nou;! h Ihc' s;IIHpk ,; (, lk(iL'd 
r r tl i ll ! !I t: :":' l !i! :)tI;lI...' h c~ (r"\p ~",': ;! i\ 1!!! til ..' fru it r"" ; I ( I l\.' ~ Jil;!lun t\· Th...: (nl it w •.:idlt . :-. :.,: ..:d 
\\:"" I:;. ilL :-. ...·l,~i :-.1/1..:, i'ruii ,:tl lnu r ~ !I\d Ilt ll llht..: r l ) r ~b~s r...·qu i rL·lI I ~ H ' (:'u i1 ri jll..· n;i \g. \I.'..:r\'" 
ph:-. ...:n L·d :lIld I'L' ...'on kd . r ilL' ! \: :I dlll ~ ~ \\ L' rt..: l ;tkl'll i'rnlll SO r~ lIl dtllll l \' s...'kcted f ru!!s I'n li ll 
hlilldh..' .... Ill' 1..'; 10.: 11 irl' :t l il l l'ni :t!ld till..' j)"h:a ll \ 'ah iL' \\ Ilh S l ~ lI 11 I : l rd (k\ ' ! al i l~n \\ ~ ! S o..: ~ d e ll l ~lI~d . 

I~ESll.TS 

'h-la\ l' llia 
i ll ...' lni ...·!-:'p...: L'il -! ....' !'ll li:n;lt:l)n bt:lw...:t...·1l d:II "': pa lm ;-; ~ II H. I d\\~lr f daiL' palm \\ ~ : :-; 

"'lIl' (L'''' ~ (lI! :!lld ;n: i: :-\L'l \ \ . i:-' Ildii"'·I..·d :-' l1lliLi r l {) ill l..' np l'l n;t! tb it: IKl iln pnlii ll a t i~H l hy kno\\. 11 
( I f 1IIlklh>,,·1\ :!lalc dall' pal III ,' tliln;)I ',. I '!;"",, /I / 11 /.\;//" p"iic n knil ilL'd Ih,,' jl o" ·c'r ,; "r ,,11 
li te !lu~t' ~:llhi \ al~ ~· x p~ ri !1 k· ! 1! ..:l.t rilL (nll t:-; Irtl 1l1 ;1 1\ l h,~ i ll :lort:sl..· ...·n t..:L·s pd ll in'lh.:d h~' i.b I1..' 
p:li n1 p \.)lkn ~ l!ld d\\ w·ed: ll (, \,:11111 ik )lI .:n g.r...:\\ . t:ltlng.~II ('d :l11d 1l1:1l1lI'L·d I !: igs. :; -()) . / \1 til...: 
Ill.Hu rl· SI ,tgL' , thL' ;'r tl il s .... k\I..'!,~ik·d thr{lugh dW~ II-r d:I\I..' p:l h~ l polkir \\ ..:n: diner"': lll fr tlllllh .... 
llo rm:" rnlib !n ...h"pc' . I ilc' p" lk ll )"mll) Ih.: d\\ ;lrf dale 1',, 1111 :!!'f':c'\c'd Ih.: li·ui l 
d':\l'I('pmC IlI :lIld nHlrpl1. ,I,,;;\ ;n Ih.: stag.:s ,,1' I; h:1 1;> I ;lI1d j:llllar. Thc' , if ': "r f'rtlit III 

'! l:t rh i' \\:IS;l litt k sm:llk , lh;m ihe I·ruil ,; if.': ;lnai n,,'d hy normal da!.: palm po l! .:n, whik 
in 1I1L· ....,tht:1 1\\;.) t.: tlh i\ ~l rS, ' \l :h,i)huol ' and ·SU Il;!n~l ' . Jruils \\'t:r.: ah~)ns ! L'~u (! 1 !i.l l h~ sih.:: 
,II Ill.: ll<!nll~11 fruit. Th;;: 1\\ .nn,:I :·rt,i:s PI'<)t!uL'c'd by da le PJI Ill p"lIen \\·c' re "'·J i in shap.: 
II n<.l tlh: i·ru il pr,)d lll:.:d h \· c!\\:.Irf d;t\c p~ 1 111 1)(llkll \\ cre oumbh.:! 1 ;n ,; hapc'. Til.: malllf( 
fr u;l'; ,' I· \l1c en ,,;,, j" ,!lin;"It..:.i ' :';uli ::na' and ' Madlil('o l' InlllS \\·~r.: dum bhell i:l ,;hJpe. Th.: 
dllll1blk' lI .... h:l rh..: w;.tS du\.· l ~ ) t !lL~ ~t bprt('J s":l~d k~l\ iog. a long sL'cd t.:.: ~.t\ it )' in ::. id..: the f r u it. 
1"h.: !'i'Ul t t:b ~l!..h.; i ·.: r;sl i l ;(·,Ht..l l"c:o; ~,hs~rv ;.:d were l~lblltal..:d ( T ~ ! h k 1). III ;.:11 lhe thn.:t.: 

',: lIh i \.!I~ :-- ludiLd. the pt1i!\,.·:i ll( j) ,PHsil/o dc i ~ly...:d !'ruil ri p': n:n g . :\bOlll 15- 20 Jays lklay 
ill rrun !l1'...·J) lng. w as ll b :-' ('l"\ .....'d. !-hCi\; Wtt:-; 110 fru; l C() [OlJl' CiW ll gC uJ:,'~f\ (' l ~ hc{wcc.: n th..: 
(O IHl\ d ~,nd tit .: lI\;;'lllll Cm. 

\ elli a 
:-::. ........'d d \,.~\ ·cl~)rm ...'r;! ',I.:h j~oti :..: ('d in h,n h lr~~H!l1;..'j~l ~il 1d thl· cn:ltrol a! :h~ Initi al 


:.ol ages. L ~lkr nn l h~ ~t r r,.>':i ~~ f y:~d ~ro\\'lh and lk~ \ I..'lll pmeill \\;;1'\ nOl ic.:d In lh.: f'rul h 

d~\t.: l \ lp:,,'d h~ t h~ lh\' ~lrt" ~L~~;: P~!hll poll ~ j) . \1,':hL:il tll (' fru it d('\ c!opL'd by th~ d\\a:'f pollcn 
W;]... 4.:Ul into 1\\0 ha h c:, . \\ ...' n ~}t i;",:~ d :'! ~ ~cd G1\ !l\' in :-; id.: ~\l ~d J '\m ~1 l! rudinh~ IHa rv ~ecd 31 
l i1 ~ :llll<:r!( 'r <:nd IFig. (, I. T;ic' :1<".111,,1 ,;c': lb li,:;L'l c'ped !Il daie (1..:11)) clllli \ ·~r 'Vla.i do<lj' 
\\;: I\~ p ('L lllid l' j., ~hup~' h~i \ mg i\\ u \\ ing:-; tr ig. 7). Til(' rudinl(,!)l<.1ry :-.L'~ds wc rt: s InaI! anc 
...; iln ilar ~o a grap(' s,: ~'d in :,h ~tp;.' (jnd si/e !Fig. 7). In 1110 C~i.d y slag~s. seeds slHl\\'ed 
.: nl hr~0 dl: \ eJl)pn l~!H , bur th...' ('mbryt.);o'; were a bon~d i !) th e ripe D>.!d fruits du e tn the lOla! 
aIT,>1 in ,lldO,n.:f1ll o.: \ -: I<,)"l11enl. .'\ \Ot~l ot" 50 li·uilS \\ .: rc CUI In to t\\"o ha!\ cs ',ll st ud y 
the end~\1..:3rr :.llld sc.:d. 111 J.\! tilL' )0 li- uilS: \\'(: "('l und rudimentary =,C' ('d:-; ~H lh~ 2,nlcriur cn~l 
~ll - l hc ('n licH,; t1f-P. The rud iilh..'n l <.l ry seed of · \htdj hoo l-. ' Sultana' (lil a &f3 arhi', \\ dS (J.4, 0 .. 3 
<l nd 0.; .:n ~ f<:>\lL'( tiwl ) in k n;;th a.nd 0.3, 0.2 andO.2 L'm re,;pcc(!\el, ill \\ id lh , The :;l'ed 
\\"e i gh~d .Il-(Ili l O.()3 g in · '1:1.1.;1>",,;·,0. 2 g ill 'S ultan:l' and 0.2;; in 'l3arhi' (Tah le I ) Til.: 
1l0 1l n a ! ;;cl'd o t" dal.: palm c'u !ti\ ar "tvlaJJho()I ' w~s 2.5 em in lc:,g th , !.2 Cill in ,,·idlh and 
1.2 l: in \\ eight. The se..-ds c\,i;.:ckd at the ~ h~ I ,, 1 s taQC when cultured under ill vilro 
LX){)cfi tion.; g~'11 1 i na te d :lnd produced pl antkts wh ile Ill .: ....sccd~ conceled from the ripened 
ii'lI i" i'ai kJ !O germinale duL' tc) Ihe abort ion 01' embr\'os at the frui t ri pen ing stage. 
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llISCliSSIOi\ 
I)""r( d;II,· p;dll l p"lkll ,1"I\\c'd 1I11neslill)! va riali'llls on Ille (ruil :lilll seed 

"ll1,pllol";!lc'''' "I:lr;r,'kr, "1 ' 11,,, illre,· culli\':lr,: ·Ibrlli·. ' \~"djh, \o l ' "lid 'Sull"I);I' Tile: 
"",:I.:d .... 1/\.: :11 :11",: (n;1I IlI:!\tlrH\' \\";I S ,l{) tilll~:' n:duL'cd fr()1ll Illl' Ildrillal datl' s~L'd rrl)dtlLt.:d 
r. \ d, .... Ildr"ltI;.1 I d,11\.' ptd!""'I 1. . 

. ill :h is lIid . ~ · h, :,> ... III :-: \\;IS "':;IITicd 0111 h..: t\\'CL'1l (Wl) ~pL'L·it.:s (iIllL' rSlk'L'irl() :lIld h~)\h 
.... p \..·\ · iL· ..; \h.'r...: rllulld tl l h...: ,,:l )IHP;lIlhk \\ IIIl t..::tdl nth ....,!' ;tnd I~.:rlili/_;'Ilioll \lct..: lIrn....d III :dl !he 
:hr,·c 'p(cies Si lldic·d . 11,",,·\ cr. sccd de \'el" pllle:lli al Ihe hkd:ll Si;1)!,: \\;IS lotdl\' ;IITeSl.:d 
JtH.: Itll'lIdu'p...:rll l l~lnl\ : lIit\ll. 

Prl' \' lll\l" fl.'pilCh Pil slh.:h II l!Crs l1L' ( i lil' crosses rC\ L'akd tbat polkn from j'/Joel7lX 

r\'lilf /(I !", I) , 'dll, 'll t' lIt t.'. /' ruht ' /j'}lfS ;lIld i). rllpi('()/o crllsscd with date palm for fruit 
'1, ,,,111\' illlP'UI"lll"1l1 !'.llkd I" Pl'''''''ce heller qll~tlil)' lillit . while Ihe cf'()~s bel\\,':<:11 the' 
,I.' k palin :11111/' S\ "",,,.;, :,,"dlll'ed sli;!11I1 \' '''I';!er li'lI il s Illall lit,' l1<1nllal (Ni.\l\n. 1935). 
in !I II" prl:~ l'IlI "1 1 , d~ th 1il~ 1 /' /,1/\' 1//0 p\ \lkll l'rUil;-; WL'rL' \\" illhllit ~('('d and Wl',\: Llrg~r ill 
' l I e ill !lic C.I'c· ,>[,"\Lrdl!",,>I ' ;lnd ·Sulun:I·. and "['lite ,,1111,' Site ill . [)arlli' 

I II 1ll;11l ~ I lllL'r-"{ h..'l"ll -,r.,: L"I'\) ;-- ' L'S. kl"til l/_~ llit)Jl and l'~lrly t.:lllhry ll dL'\"('l llpmclll i)C(UI'S 

hili ",,'Ile IITe;!ul:rr e\ ,'n " ,ulb"l[u"nl l) 1;lhc' piace. ll1 ~linl )' Ille [';lIlme Ill' lite elldllspennlll 
,Ie \ cl"p 1"1>11<'1'1\ re"lillll ;! I!I c'llll>l,\,<1 "h<1l'1 i<1n ;'Ild ",'1.\ (llil"ps.: (R"~;1 \''' n. 1977 1. Sim il"r 
[e'UilS lIerc' "hl;lll' ec! III II", h'ec'dlll;! Iri,,1 I\·ilh d",,,I'I ' d~lI e: 1',,1111. S"ed d"elopmelll ;,ad 
h L'g Uil J l lih.: kim!"! Si~I ,:! I..' . IIp\\ I.:'"L' I" ;11 till.' ripe1l ed "ita!!L' \lilly rlidimL~lllary s...' ...:ds wl,.:r;: 
l\~ ,\~ r\,cd;1\ th ...· upper 1...· IHi \d' t/1c rruil. 

Il"y... , "11.1 1'1l01ll!"'1l1 11 '!l 7i 1',>ulld , hri\dled sma ll s':eds \\·illt n'lUl)' clldosPCfill 
111 111I':1'-' pecili( crosst" ilul 1:likd I" germill;lIc . lltey Jilrillllle" lite dillere:11CI' ill sccd 
dc\ elopll1elll I" Ill.: ,:IlI\\llh>S"lllC Illlb;1i ;.Il1ee ill lite e11dosp.:nn . 13rink JIHJ COOP<:f ( 1947) 
'lIg~c'l.:d 111:11 clldospe:nn hreakd,,\\ 11 \\'as Ihe m;lI11 '.:aS011 lllr Ihe I ~lilure ill intcr -,;pe:ci lic 
Ci11d inlra -specilic CI'<>ssc'S In p[;111". Thc Cllnce pl ur endOSPerm imbalance was pn>poscd 
h, .Iubns"" el ~ tl 11I)"tlj 1<> e\p[;rlll clldospel'1l1 d.: \'dopment in in l.:.r-sp.:ci lic and IIltr;l­
'pcc il 'l( ero"" "1ll1 il I\;IS du.: 10 1"'Sl I'."rlil i'!:al ion incompa!inilily. Similar po" 
t"c nil il.;lIIOn inC<lIl1IXlIibdil) "'" "Ibe:nc'd in our inler-,;pecilic crnssing in dale palms. 

Frull dC'\el0[1111"11I \\ III"\UI kni!i/.~111011 is Icr1l1ed as panilil1ocal-pv. PaniJi!ll\cJrpic 
j'ruits wcr..: rq)tlrh'xi ill ~C\ cr;\I fruit (rops such as citrus , g.r<.lpl...~s. p!.!:tchcs. dl~rrics , 
hall <l naS ;l nd [lineappk . I'ani>illocarpy 'Keurs l1ormal' y Wllh,\UI pollinalion or stimuiali ol1 
b\ Ih .... f'\lIlkn or Illdu,'c'd hy clIClllic;lis. Ilere il1 our siudy. Ihc l'I'uiIS arc 11UI Irue 
;'Jnhin'\GlrpIC hll l dc·' .... I,\l'c·d ;lile" I<:nili/.;l1 i,>n. Inil ial ly Illl.' I'ruil dewlop.:tl ",i lh seed 
,I rler l<:rllh Olilln ": Ille ,!I\a rl' d;!!c palm 1,,\llen and laler on Ihc' seed d':\'e!0pl1lenl was 
,lHe, l.:d durill )! Ihe I'ruil ;! I\\\\ III due 1<1 Ihe I' lilure in elldosp.:rl11 gr.l\\ Ih Finall y. <I I fru il 
111 .11 11 ril )' a 'Ina ll rudilll .... n1:l ry ab'lI'1l.'d se,'d \\;lS noticed al tltc anleJ'lor el1d " flile elldocarp. 

Sec'o i(l l'lnallOIl in ;1 11 Il1Ie r-spee ili c ( i'llSS is iniluenced hy Ihe 1111llual r<1lio ur tile 
chr0I110So111e: nlinl!>,'r \\ ilhill Illc' clll"n·,\. endu,;pcrm. <lll.d Ille US,lIe: ur thc ovary 
)~'I·J-\H.i l ,J;II~ ;l. j-ili:-. l11 lllll ,1i rati,) i~ dislllrlk~d in (;rns~cs bl'tw(,t.:n 1\\' 0 diffl...'r...::n t :o;rec ies. As 
.1 ("lls .... quell(~ uf lhc' .llk red l11ulu;ll r;lIins bd\\cell Ihe dro1l'lnsol1le numbers of .... mbIYo . 
,·nO,.hpenll. a nd 1\\ ;JI'\' . n,,>rplhl)ug icul ;lnd pilys iological cllanges 111 lhe s.... .... d formation 
~Jn llceLlrr (Kuckuck e:1 ;r: .. I(NI). Tlw CUITCIll siudy supPO l1S Ihc aho\ 'e approach . 
·\llhuugh ,;,cd dc\ elllplllCll1 was 1l11lic.... d inilial' y. Ihe br.... akdo\\·n of cndosp~rnl 
.ie\'dopmelll \\;JS n\\\ i(c'J lallcr (In. f)Ue to Ihe devclopmcnl 01' dis()I'Jers in Ihe endosperm 
d,'1eI0[1111el1l. Ill .... ':llhr)'o grllwlh and development also ceased . bnblYo cuhure 
Icdllliqucs III \'llro \\ 'ere carried UUI in our lahoralorv in order to rescue Ihe hybrid 
emhrvos and gL'1 h) hrid dale palms (Sudh.... rsa n ....1aI., 2069) . 

Secdks,; frlli", 1l;]\C advanla>!:.... s ovcr seeded li"uils through lon ger shelf lile and 
o?realer consumC'r :lppe:1I. Dale li'uit ~':llnsum .... rs have a li~ ing lo( seedless dales because 
Jalc secds are hard and unpalalable. The nalU.-a I' y developed panhinocarpic dale fruils are 
non edi ble and. Ihe cile'l1leall y induced ones arc highly c.xpens ivc and environmenlally 
unsafc. !lowe\ .... 1' , Ille ;;ecdkss dale rruils developed Ihrough pollinalion by dwarf date 
palm were edibk and econom ical ly kasibk. Th~ present lind ing could pave the way 10 
produce edible seedlcs, d,lIe fruil s commerc;ally. Perhaps Ihis is the lirst repon on Ihe 
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s.:,dlcss dal .... rruil produclion usin;! d"'arr dale p"lkn . 

"CKN()WI_EJ)(; EM E"T 
The enCOl1ragl.'Ill .... 1lI and SlljlP01'l hy Ill e KISR m;111a;!elllenl III carr\' (HII Ihe 

re,;.... ~lrch aClivil), is Iler.... by ~1Lklh\,, · kd;!ed . 
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Tables 

Table I. Xl.'l1ic alld mc:l3'\eni, c' IY.... " o!' I'I1OCilir pI/sill" p,llicn Oil dalc' palm culii\·ars . 

Cultivar and 
fruil Iype 

length 
(CI~l) 

Fruil 
\\'idth 
(em) 

\\ ~ighl 
(!!) 

1.:n£lh 
(.:m) 

Seed 
",idlh 
(cm) 

\\'cit'bl 
(C!) 

Control 4 .8 ± 0.3 ~.1 ± 0,: 
Madjhool 

28.2 c!: 1.0 2.5 :r 04 1.2 ± 0.7 14 ± ()4 

Treatmelll 4.8 ± 0.7 -' .O ± 0.1 27. 1 j,.0.3 0.-\ ­ () 0.3 ± O.I 0.04 ± 0 
Su ltana 

C011trol 4.6 ± 0. 1 3.2 ::: 04 29 .7 to .7 2.7 -::: 0.7 0 .8 ± 01 1.3 .... 0.7 
Trealment 4 .7 ± 0.1 3.0 ± 0.3 30.' ±() I 0.3 - 0 0.2 ± 0 0.02 :e, 0 

8ahri 
Coni ro I 3.7 ± 0.3 3.8 ± 0.7 23 .9 ±0.9 2.0 ::: 0.8 0 .7 ± 0.3 1.0 ±0.7 
Treallllcnt 3.2 + 0-' 3.3 = 0.1 ' 1.6 ±O .4 0.3 = 0 0.2 1. 0 0.02 ::: 0 

"!: Standard Deviation: Cont rol-Dale pal m 1\.llIcn ~v1t x~ Treatlllent-Phuenix jJusillo poll en. 
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Ficul"('s 

Fi~. :. \lL\I(' Pho(,llir in/si/to . 	 :~ . 2. ! : l'Il ·I~II-..: (). I lll.' II/a . 

Fi~ . 3. Date palm Fig. 4. 	Dale p~lim 'l\L!djl1onj ' Fi!.!.. :'. Dalt: p~t1m 'l3arhi ' 
rruit by 1'. 1;1I.lil!u , fruit ,;\ r. IIIISilili'Sllit~H1~l' frui t 
fluik;!. . r( '!h..' ~1.by I'. 1>lI'ill" 

p(llkn . 

'1\. .. ..-­~-'.'~.-. ~ ~_ \ :\,:\ v.: .J (t\\ ff\ 
,l - . ,. : .-; ­• ,~ .',S' .. ~ , . - ­
'II' A­.. .I 

I 
Fig. 6. 	Date rain' ·Mildjhool· norma l fruit and Fig. 7. 'Madihuui· ;;eeds by no rmal 

fruit by P. pHsi/l(/' p.olkn. and P. pHsi!/u poiicn. 
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The Effl'l'l of Arhuscular '''hcorrhi/.l' (.\") Fungi 011 :Ill' Lslahlisilml'lIt 
Ilf Dale Pallll (!'I/{Iel/I.\· dllcl),lifi,rtI I..) IInder Sa/int' Conditiolls in the 
l ' .\E 

(i. Sh~lh"ir l ..: .:\ ..!. lh~i1;,.'\.'i lj l~ 1 \1.I {. ~ \I - '.:, ,~'''t 

'!Il!\..TI1:lti"!l;t! ('\..'111: .,: !". 11 Hi·., .... :liIJl·,: .- \ :!rl.1.. rH, 'H \ ,. t Id :,:d . \,.I ~~ l ii ilr: ;k ' , 


'\ h!l is t! ·~ ()( Lil\ ir\llj Jl h:n ~ :! 4HI \' ":l lL';" ( \ l i 'F\\ 1. ! Hl il' ~ i \ r: !i~ ! ':J'l i: :,k', 


1~l'ywnrds : : \:'; lh::n 1 jl"'i1t:l'UL!. !~':L\, \ \i jiJ! igi II1'Y":\ '1"I 11 /, h...\ 1r IP",.- !! i l l: ll ~ \ ! h l ' :l!; ~1 ~1> 

..\ilstrarl 
Thl' d:ttt: p:dl1l (i';'o:'"i.\' daclyj~I{,"iI I ,.) !la..; ~n\;tl 'Ol'iu-l'rOIHJllli\.· impor:(lIH'l' 

illlhl' l ,\1': alld :Il<' ·"ailian l'elli"'I1I .. , Rl"sl";"",h al the 11I11'I"1I ;lIioll ;iI Cl"nlre for 
Bios4llinl' :\gri(:ululrl' !,I( OB\} ha~ ,huWII ih .. , dall' Jl~,iul"i arc oh!i~;i1or~ til'pl'lI(knl 

011 arhosl',l1lar IllHorrhil.a ·i \,\1) flillgi for .~n"'l:' ,,",kr saline rid.! ,'<I '1(liliolls. Olll' ­
Yl';~r-old in "ilm s''l'ltlill~' of Ihl' dall' paim ";lri<'I' ·r.:helli/i' "l'/"t' inol'lilalt't\ "ith 
l'''llllllen·;al ,-\ .\1 il1o<, II 1:1111 . Bio\hr ' ''''' ill a IHII Irial ""'HllIl'Ie,1 al thl" iCB,\ plastir 
hOllSl'. Planls WtTl,' ir r i~:li\'d "ilh rl'i..'~h \\akr a' l'oll1rol and ~ and 15 dS m 'l salinil\ 
kH'ls. '1'" II fertilizer 1;'\ ci,. full ""rliii/.n I", d ! i=' . . ;11 ",,,I :; ~("lf,"!h'pla"t of 'I'K 
t:!O:20:20) , cU"lpn.... ' Illi\ :lIui (hrnocull' (1~:I-':IJ ' : TF). rl'~pl'rti\l:I~) =lncl 10'" 
krtilil.er iL" 'l'! "'hiell '''IS 1/.' "I' the full kr!ili/<'r Ind ",'r~ "'l'!! "s r'Tlilil' 
tn_' ~'lI1H~utS. Th~ n:sulh "lH.\\l."lt 'ignifil':.Iot d illen'nl'l's arl1C1l1g trl'~Hln,-' nt ,IlH:a11 S. 
I I (),,"l'-\ ' l ' r . nt, iflfl'r;,ldiull ;tIlIOn~ I n,' a-t IlH'nl fa(~O!" W~h found. TIt,-, Il'~ l'Ordlil.lll 
inoculul1I slilllll!all'!! gro,,·tlt of dak p;lllll und"r all ,alilli!, ,",lI,ditions. \\ ' ithin (, 
months, plant IU'igltt "IHI trunk di;tllll'kr HI' plallts inol'lI!a!l'd wilh ilio\l\c""" "as 
incre;tsl'd hy 6U.7 41nd :!S.S"'~I rl.'sp('cti\d~.. with frl'sh wah' l' \\ !It.'n.',ts. -45.0 (lnd 51.N'~,~) 
n'sl'l'cti"l'iy witll high ,,,Iinil\ water 1.15 dS Ill ' ) irrigat.ion cOl1lpared to thl' 11011­

irllll' ul<lted plallts. IlHl'rl's !jngl,', I,,'s l growlh ":IS oillailled at Ill" kniiizer level. 
Irwl'ula .tion coupled \\ ith I"" fl'rlili/.l'I'll" cI iIllTC;t'l'd Ihl' plant heigh I hy :!H.4<~;', aile! 
trunk di"lIl11'tcr h. ISA'~'u OHr the filII h'niii/.er 1,','l'1. Th" l'\(ll'l"iIllCnlal data showed 
that date palms shouid ill' a,snciated "i.h ,'\\1 fllngi al 11IIrscr~' stage using the 
inoculants. I'lanls can ilil'1I ilt'tter "iths1;)nd salinit\ sln'ss aud thl'" an' ayailahle ror 
ti.tld (ranSphulfing ill 'colnpanHiv~~y shurtcr pl'r:()ds ~a\ ' iilg up "0 CJJle' year in thl' 
lIurscr·,. The H'su LIS also sho,\'['<1 Ihat date palms will gn'w IWller under natural 
cnnditi-ons whell <' ITerrin'" associalcd "ith Y\I fUligi . .\Iso, less dlt'r.n.ic~1 fertilizer 
and inputs al'e n .'ql!irl'd (0 ~r()w da1l' palin" when tlH~~ - al'!! l'tll'l"li\l'l~ mYl'(HThized. 
Thc impiicaliOlls of nl\~olThizal inoculalion ";Jh COlllllll"Tial illol·ululil for datc 
palin pr:uduc1ioll in l ,\E ..!lut in fht' ,!\rahian Pl':!~!1sub :t :-c (~i ~ ;': " i,,,,"llL 

(\TRODl:CTIO~ 
Dal.~ 'palll1 ( r fJd t'H /·\ . tU( ( \';U;"'rU) h \\' i d~ly gnn' n in the :\r~'!bi an Penins ula, N()nh 

.\fnca. \liddk E hl. \.ill~f! " ;J and ,\~ '" (Chao ~ !lll Knr,-,,,,'r, 2(07 ) Tlw ~;ca U l1d~r ela le 
pal ill L U \'1 i ' -a1inn h~t t;, ...·, tln i Illlt"l!..!sly i n s..: r¢as~d !fl l lle ..'\ r~l ~~,dll j\:n Ilb lda duri_ng the rec.ent 
decade:s and in l ~ J\E , :"or ~\~l !ilpk: . th;,2 number or G:llt: PJlnl U C_l' :' hd ~ rc~Khed t (.) allnns! 
-il mi!lion fM EW, :'(\(1:1 \\'nriJ da tc proJ.u~ l i [) n has reached to ;Ihou t (). ,~ mi ll ion 1l1l' lric 
tons or t;'uit (F<\O, 20" - L n:\l:: p,linl h"Js g r'('al "'\ o(,>jll-~ ('l) lll ll11 i\.. im pOrl'iih,: ~ 1i1lhe :\rah i(i;~ 
P-cninsula including the,: L ,,\1:,: \JlI~ 1,) ilS USC for fru it pn.,ductiOIL u rn \l 11 11! n1 a L ,gardening 
and ia nd :-\c~lp~ pu rpn~..: ~ D n l~ palms arc oliell ~!\)\l.!~ uH",kr :-,aii nc \.'.()odii.H}l1S. Sal inilY is a 
Illaj ..) f concern f()r !rr ig-:ttt,tt ~lgricu !tur~ particularl y ill ar id an,d s~ !l1I-and regions lJr the 
wodd includ ing the !\Ll b i::l 11 P~n insu ! a wh('rc sun'ivai and plant gro"...- th is hnl ited only to 
,;alt tolerant species. S:lIi i1i t ~ has 3 major in:lucne..: 0;' plo lli growth and ,uf\ jl'a l (S taples 
and Toe.nni ess~n , 191\-+) By in hibiting roOl growth, snit ,tre ss decreases the availability 

<I g. ,::;h~tbbi r\p h io$<!i.ill e,or~ , J--: 
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