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INTRODUC'TtOS 

Though tissue culturc Icchniqucs have made it fcasible to vegetatively propagate 
several plant species (Ml'RASHtGf. 1974; HussEY, 1978), the success in culturing woody 
Species in general (KI!'<G, 1974) and monocotyledonous plants in particular, has been 
limited to only a few cases (STARITSKY, 1970; BHOJWANI el aI., 1977). Nevertheless. the 
feasibility of producing large numbers of plants from small tissues has prompted the 
, of such techniques in exploring ways to multiply elite trees. Date palm is one of 

cases requiring serious attention for quick vegetative propagation (REUVENI & 
&..I1."'t;,~,-.... tPNIS, 1974). Date palm orchards can be raised either from seeds or from 

Is, When plants are grown from seeds, abOut half of the palms turn out to be 
which can be identified only al the time of flowering, At thi~ stage it would be 

enH.tt'.1II to remoye these pollen producers and fill in the gaps, .!ViOf eover, the plants 
OOIUIHleo through seeds are genetically heterogeneous. Consequently, for uniformity of 

orchards. date palms arc propagated through offshoots only. Since offshoots are 
in quantity (Rn;u':-':I et at.. 1972: A~ONYMOUS, 1976), extensive efforts are 

made to propagate female dale palms through tissue culture, This communi­
deals with our observations on various parts of female date palms cultured in 
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parts of female date palms served as the source tissue, Offshoots were dug out 
older leaves were rcmo\,cu, SUl.:culent leaves with perioles and shoot tip were kept 
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intact rnr lISC. Apart fr'llll 1)I"fshon[S, l11esocarp and ovules of immature fruits as well .15 


segmel11s or sCt"tilings raised from isolated embryos in test tubcs, formed the material. 


Sur/'/'·(' sl<'nli:m;OIl, Sin~'e incidence ofcontamination varied with the material, sev(,f:"i 

stnilants. \ il.. potassium pamanganatc, mercuric chloride, 'POLAR' liquid bleach 

and ethanol. singly or III combinations were used. Their comparative effectiveness ror 

the materials understudy has been gi\Cn in Table I. Addition of 1-2 drops of Teepor 

improved the emciency of the sterilan!. The tissue was then washed several times in, 

sterile distilled water and dead ends removed before culturing, Seeds were soaked . 

water for 10 -15 days under aseptic conditions before excising their embryos. 


l\'Ulri('1If media. Both liquid and agar media were tested. Filter paper wicks "lJ'nnnrliM 


the tissue wherever liquid media were used. pH was adjusted to 5.8 in all 

St",'JlizatiOl; was achieved either by autoclaving at about I kgjcm 2 pressure(l20"C) 

IS hlinutes or by cold filtration using 'Maxflow' membranes of 0.3 J.lm porosity. 


M'i (MtRASHlGE & SKOO<i, 1962), NN (NITSCH & NnscH, 19(9), SH (SChi•.!K 
HIWIBRA:-;OT. 1972). S (STARITSKY. 1970). AS (AMMAR & BENBADIS. 1977) a',,; 
(EiTWI::-;S. 1976) were used. They were supplemented with growth regulators likt I 
NAA, 2.4-0_ kinetin, 6BAP etc, These growth regulators were applied either 
in comhmations.ln some cases natural adjuvants as coconut water', casein hydr""v<::~ .. , 
and malt extract were also added, Only those combinations in which explants 
sponded fil\·ourably. have been described (Table 2 and 3). 

Smce browning of the tissue and medium was a malor problem for t:~'dU''''''1IJ!j 
cultllre~, ascorhic acid and activated charcoal were added to the liquid media 
cy~teine was added to agar media. Cultures were incubated at 28 ± I T in dark. 
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RISU.IS 

Th~ fint ohsl!r\'atinn after ~'ul!uril1f! the tissue. irresfI<xtive of the medium. \\a~ bmwn­
ing of cut ends which were in contact with the medium. later til\' pigmem exuded intn 

" the medium rendering it light hrown.dark brown and subsequently black, Witb roots it 
,lccurred within few hours. whereas leaf petioles, stem segments. mesoc<lrfl and (l\'uks 
h 'ilk::!· 20days, USl' or 10 mg 1 cysteine in the solid, and one per cent activat~'d charcoal 
III Ihe liquid media pnwed to be elfcctive in preventing browning for the lirst 10 15 
days. During this period a few cell layers were formed on the cut ends oftheexplants of 
leaf petioles and mesocarp tissues. If tbe tissue was left in the same medium for a 
prolonged period, pigmentation Slarted developing, This problem. however. was alto­
gether elimina ted after 3-4 subcultures at an imenal of 10 days in all cases except when 

'Lih!.- 1. Composition of the modifi~-d Slaritlky medium, 
..--._------------------------------­

Miao clrntenl$ Orgar;.' addit lOll> 
------~---~ 

concen­ component concen­ ('oncco­

tration lration Iralion 
(mgl) (mgtl) (mg,l) 

347 MnSO~~4H,0 4.4 sucrose 30000 
1000 ZnSO,7H,O L5 glycine 2.0 
1000 H,BO, 1.6 cysteine IO~O 
300 Kl 0.8 meso inosil01 100 

FeEDTA 32 casein hydrolysate 50!) 

65 thiamine HCl 1.0 
adenine ].0 

6BAP 0,1 

NAA 5.0 
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The l1~wly fortll('J ,'ell I;\ycr~ slOpped growing further in all Ih,' 1l11'dla '''\'YPI III 

medium S (Tahle.2) and medium Y J (Table 3) where a few cullUr~s proIi t,:ra I l',\ funh,'r 
\0 form callus (Fig.. I). These ,'ell masses, however, grew rather slowly. All ctl\)rb, in 
terms of tIledili anJ culture conditions. to induce luxuriant growth proved fUlile. After 
ab,)Ut 6 weeks. protuhC'r.ances appeared in some of these calluses. which sllh~e411Cl1lly 
pwduced roots (Fig. ~). Once the roots differentiated, they grew repidly gl\·ing. rise 10 

lateral roots also (Fig. 3). Out ofan the combinations of media and !!rowth regulators. 
medium S containing 5 mg!1 N AA, 0.1 mg/16BAP and 500 mg/I cas~jn hydrol~'sate was 
found to he best. About IOpercenu:ultures proved to growi)1 it (Table.t). This medium 
was followed by Y3 containing 5 mg/) NAA and I mg/I 6BAP, in which about 
percent explants produced calluses (Table 4). All other combinations along with 15 
cent coconut water, 0.1 per cent malt extract and varying concentrations of 
hydrolysate did not support growth of the calluses. However, the majority of 
explants survived over a period of 3 months in most of these media. 

When isolated embryos were cultured, there was no browning. Within six 
seedlings were formed. Callus cultures have successfully been established Irom 
segments of these seedlings on Y3 medium containing 0.047 mg!1 NAA and U3 
6BAP. So far, shoot regeneration has not heen observed in these calluses. 

Table 4. Per c.:nl callus formalion in shool lips and fruil mesocarp lis~uc of female dale palm 
StarilZkytS) and Y.1medium. 

Sou,,'e of explant Medium Number of Number of Per cenl of 
cxplants cultures wilh !!ro ... in~ 

suslainedgro...th culture,; 

Shool tips S. 240 25 104 

Shoot lips Y.1 360 19 5.2 

rruil meSQCarp S 430 4t 9.5 

r fuil mesocarp Y3 2110 6 2.1 
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:\ k\\' 1111"1I\.'l'l'~~lul ;1 I lI:,mpl!' \H'rC madl' in the P,ISI tn dOlle fL'mak d;lIl' p;lill1" I hrl'\!)!h 

IISSUl' ('ulturl' IS. 'IHUH mR, 1'>72; RHJ vi1,NI« 1.1I11~"KIl·:'HS, 197,l), So far ;ml~ Sl'l'd· 

/til!! sl'~Il11'nl" han' h,·..·n SIl'Y"~sfully l'uitured to ohtain l'allll~l''' (RII'\I:;":S UIII ,. 

, KIP"ls. 1',)74; rll\\'ss. I li,t}. 197~) and e)it'll wlwlt- plants (:\MMJ\\I &B~MII\llb, 

. , 1977). wh':r,';ls ,)th,'r llSSth:'s havc not rCSp0l1lkd fl\nltJrahl) ill l·lIltur~t.'lmdilwn:-. 
\i Ill\.' "lll' prim;ll',\ ;lil1l rcmal\ls to d"lll:' hut I~~nuk Irl'(,". sl'cdh Ill! scgmcoflh,,):an he u"l'd 

,>Illy to study th,'l1l1lril'!H and "".th,'r r('quircm~'IHs, Tlils IHf,)fmati"n.lh~I~(~n.\. Illa! lx' 
1I,,'t! f,l\' t:ulillrillg fl'm;lk pttl;1 tissues. H oweve!'. our \lhsl'r\ ;llion,,_ a!'lIlf! kith 1111",',,I' 
l{lt\'!:'>\ & I,IIIFS·KIl·S'S (1974) mah' it dear that Sill'll ;In e\lr.II'.)klli~'I}'jl>JI"1 \;11,.1 

lInd nUlril'll1 fl'llII iITJ11"nb \~lry rrom tissue 10 tissue e\'ell il1llw ~am~' pl:ll11. ih,'r':llll,', 
tl1l'llwdl'h'f!~ dl'H'hlpt..J rnr doning seedlings may IWI. p.:r ~l', bl' ;lpph~;thk (Ill' lllul­
tiplying It'mak Jalc fl<dms, 

Ikl':\lIse nr 1I1l' al';;;"III.'': ,,( a laleral l'ambiallaycr in Ihis l11alcn;11. ,11,,,1\ tIP' \\ hidl 
'\1'd'sl Ilr,n,'r 100 prillhll\li;11 !.:an's and gnl\\'illg [\'0" SCl'1ll It) h,' 11ll' id,,;t!I11,Ill'ri.t1 

1"1 eIlIIUril1!:,-, A Sl'nt)US hanJi~'ap with rools is the hrmnlll1g ,)1' till' medium, ;lI1d 
I ilcl.:I")rl·, ~h,', ,I {ips are a !x'l\er alternative. Browning of I Ill' I i,;sIJ,' and I h,' I11l'di 11111 i" 
asstlll1l'd III he Jue tl' thc ",idation of polyphcnols and formali,\Il ,,1" qUillllllCS \\ hieh 
an: \\lxi .., to the tissuc~(RfT\'l::-;1 & L1LII'N-KII'NIS. 1974), Iktwl'e!l Ihe IwO allli{lXldanls 
used. only cysteim' had a favourable elTect. whereas :ISl'l'rbi..' acid provcd indTecti\\~. 
Usc of aeliY;lh.'d ch,lrcoal is prefcrable because cysteine al ~:~!hcr L:Ollcclllral ions can he 
I<)'\i,' to the plant tissues (unpublished data), 

Present L,bservations have dearly shown that suet:ulent pctiolar tissue orrcmalc date 
p.llm is cap" bk of d....JitIerentiating to form callus, which in turn. retains Ih\.' pOlcntial 
to form rootS. However, it was not clear why only a few cultures rromlhc same olTsho,ll 
produced calluses. whereas others failed to do so under identical conditions, This 
point. along with the conditions conducive to shoot regeneration. need inlensive 

.investigation before any breakthrough is achieved in propagating female date palms, 
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