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SEMMARY

Rowts, leaf peitales, shoot tips and smmatug Guns of feaude date pala formied the sevice material for
verocuitares Pobined coibeyos awvned 7rom matie sads were abo cultored. OFall b, tesues, some ol the

i peteles and Tt mesocanp e e ane o calluses 11 the medivol Stariiay (19710 g Frr wivs (1976)
Trolated cmbrvos pesminated W produce secdbngs i MS (MUgasinGr & Skooa, 1967 mediunn, Caliuwe
avre ostablished tronseedbing sectiony but the growth conduions propitious for eaplants of seedbings were
pot sitable Cor fenmude date palm tssues, The neun prablemin establishing long term tissue cuhores has been
the browning of the tissues and medu, This problems was, at feast pavtaadfy, overcome oy adding activated
charcoal w the liquid media and o) stzine to the solid madia. Sofar, shoot regencration i the calluses could

pot be induced.
INTRODUCTION

Though tissuc culture techniques have made 1t feasibie (o vegetatively propagate
several plant specics {MURASHIGE, 1974 Hussey, 1978), the success in culturing woody
species in general (KING. 1974) and monocotyledonous plants in particular, has been
limited to only a few cases (STARITSKY, 1970; Buoswani et al,, 1977). Nevertheless. the
feasibility of producing large numbers of plants {rom small tissues has prompted the
wse of such techniques in explorinig ways to multiply elite trees. Date palm is one of
these cases requinng serious attention for quick vegetative propagation (REUVEN &
Liniex-Kienis, 1974). Date palm orchards can be raised cither from seeds or from
offshoots. When plants are grown from seeds, about half of the palms turn out to be
smales, which can be idenufied only at the tme of flowering. At this stage 1t would be
difficult 1o remove these pollen producers and fill in the gaps. Moieover, the plants
oblained through seeds are genetically heterogeneous. Consequently, {or uniformity of
orchards. date palms are propagated through offshoots only. Since offshoots are
ited in guantity (Revviva et al. 1972 AxonyMous, 1976). extensive efforts are
ng made 10 propagate female date paims through tissue culture. This communi-
on deals with our observauons on various parts of female date palms cultured in

0.

TERIALS AND METHODS

eral parts of femnale date palms served as the source tissue. Offshoots were dug out
td older feaves were removed. Succulent leaves with perioles and shoot tip were kept
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intact for use. Apart from offshoots. mesocarp and ovules of immature fruits as well 1
scgments of scedlings rarsed from isolated embryos in test tubes, formed the matertal,

Swrface sreriizarion. Since incidence of contamination varied with the material, several
sterilants. viz., potassnun permanganate. mercuric chloride, "POLAR’ liquid bleach
and ethanol. singly or in vombimations were used. Their comparative effectiveness for
the materials under study has been given in Table 1. Addition of 1-2 drops of “Teepol™
improved the efficiency of the sterilant. The tissue was then washed several times in
sterile distilled water and dead ends removed before culturing. Seeds were soaked i
water for 10-15 davs under aseptic conditions before excising their embryos. j

He

Nutrient media. Both liquid and agar media were tested. Filter paper wicks suppertg'»
the ussue wherever liquid media were used. pH was ddjusted to 5.8 in all cases
Stenilization was achieved either by autoclaving at about | kg/em? pressure (120° C)ﬁm'
1.3 minutes or by cold filiration using "Maxflow’ membranes of 0.3 ym porosity.

MS (MURASHIGE & SK00G, 1962), NN (Ni1TscH & NiTscH, 1969), SH (SChx. K ¢
Hitoraraxnt, 1972). S (STARITSKY, 1970). AB (AMMAR & BenBaDis, 1977) and Y
tEruwins, 1976) were used. They were supplemented with growth regulators like LAA, 8
NAA, 2.4-D. kineun. 6BAP ctc. These growth regulators were applied either alone )
incombimations. In some cases natural adjuvants as coconut water, casein hydrolysatg;#d
and mah extract were also added. Only those combinations in which explants res§
sponded favourably. have been described (Table 2 and 3).

Since browning of the tissue and medium was a major problem for estabhshm
cuhures. ascorbic acid and activated charcoal were added to the liquid media wherea
cysteine was added to agar media. Cultures were incubated at 28 + 1°Cin dark.
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fHg. L Formation of callus from petolar tissux.
4o X htration of roods Trom petiolar cadlos,
Jre 3 Formation of lateral toots )

RESULTS

The first observation after culturing the tissuc. irrespective of the medium, was brown-
ing of cut cnds which were in contact with the medium. Later the pigment exuded into
- the medium rendering it hight brown. dark brown and subsequently black. Withroots it
- occurred within few hours. whereas leaf petioles, stem segments. mesocarp and ovules
“took 2- 20days. Use of 10mg 1cysteine in the solid, and one per cent activated charcoal

1 the liguid media proved to be effective in preventing browning for the first 10-15

days. During this period a few cell layers were formed on the cut ends of the explants of
" Jeaf petioles and mesocarp tissues. } the tissue was left in the same medium for a
prolonged period. pigmentation started developing. This problem. however. was alto-
gethereliminated after 34 subcultures at aninterval of 10 days in all cases except when
roots were the material.

Tuble 2. Composition of the modified Staritzky mediurn.

- Mucro elements Micro elements Orgary additions

“compaonent concen- compoacnt concen- compe.iant Loncen-

tration tration tration
(mg1) (mg/h) (mg1)
CaNO,),4H,0 397 MnSO, 4H,0 4.4 sucrose 300060
N S NEN 1000 ZnS0, TH,0 L3 glycine 20
NHAT‘\ZOJ 1000 H,BO, 1.6~ cysleine 10.0
KH.PO 2,0 300 Ki 0.8 meso inositol 100
MpS0O,.7H,0 i3 FeEDTA 2 caseinhydrolysate 300
65 thiamine H(1 10
adenine . 1.0
6BAP [IN]

NAA 5.0
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Table 3. Componitiowrol 4he moddied Y Tmedivm

Muacro elements Mucro cements Organic aghhitiom
campeoncnt venicen- component concen- component COnCI
tratson trahion . Tnadnm
mg-N) o tmp B
KNO, FFDIA 28 awcrose L A5
RO VMaSOLAH.O0 1 nieso inssitd 1o
NI4T BERRINES: Kl 83 thinmine H¢T s
Nal. PO, 24,05 3R /7050, 7H,0 T2 pyridoune HY BRI
CatL2H 0 294 H,BO, 3] valcium paato- nas
thenate
MgSO,TH,0 247 CoC1. 60,0 0.24 pivotinic avid nus
N N Mo, 2H.O O 004 botin s
Custy, 5.0 2% 6RAP tu
Nl O 3024 gibberelhe aod LA
NAA AR

The newly tormed cell layers stopped growing further in all the media except in
medium S (Table 2) and medium Y3 (Table 3) where a few caltures proliferated funther

to form callus (Fig. 1). These cell masses, however, grew rather slowly. Al efforts.in 48
terms of media and culture conditions, to induce luxuriant growth proved futife. After 3

ko

about 6 weeks. protuberances appeared in some of these calluses. which sabseyuently
produced roots (Fig. 2). Once the roots differentiated. they grew repidly piving nse 10
lateral roots also (Fig. 3). Qut of all the combinations of media and growth regulators.
medium § containing Smg/1 NAA, 0.1 mg/l 6BAP and 500 mg/1 cascin hydrolysate was
found 1o be best. About 10 per cent cultures praved to grow in it {Table 4). This medium 4
was followed by Y3 containing 5 mg/l NAA and ! mg/l 6BAP, in which about 2--5
percent explants produced calluses (Table 4). All other combinations along with 15 per
cent coconut water, 0.1 per cent malt extract and varying concentrations of casein
hydrolysate did not support growth of the calluses. However, the majonty of th¢ 3
explants survived over a period of 3 months in most of these media.

When isolated embryos were cultured, there was no browning. Within six weeks$
seedlings were formed. Callus cultures have successfully been established from the
segments of these seedlings on Y3 medium containing 0.047 mg/il NAA and 1.13 mg
6BAP. So far, shoot regeneration has not been observed in these calluses.

v

Table 4. Per cent callus formation in shoot tips and fruit mesocarp tissuc of female dute palm cultured §f
Suiritzky 1S) and Y3 mediom.
Source ol explant Medinm Number of Number of Percemt of
explants cultures with growing
sustainedgrowth  cudtures

Shoot tips s, 240 25 10.4
. Shoot ups Y3 360 19 5.2
Fruit mesocarp s 430 44 93
Fruit mesocarp Y3 2%0 6 24
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CDIRCENSHIN

A Tew wisueeessiul atiempis were m.ldc m the past to clone female date pi Nm\ through
pissue culiure (SCHROUDER. 19720 RPUVENT & L na-Kirmas, 1974), So far only seed-
T segmients have been suceesstully cultured fo obtain calluses tRUCVERT L Lo s
KaeNis, 1974 Froewess, 1976, 1978) and ovenr whole plants (AsMar & HeMaanis,
219773 whereas other fissues have not rcxpondud favourably io culturé u'ndmnnx
CNince ous primary im rensnns to clone but le ke irees.seedling sepmeniseab be used
iy ta study the nutriont andother requirements. T his information. hoy iy, ma be
used Tor culinging femake plant tissues. However, our observations, along With those of
Revvisnt & L ex-RKweNis (1974) make it clear that such an extrapolatiagy s vot vald
and nutrient regnirements vary from tissue 1o tissuc even in the same plani., Therefore,
methodotopy developed for cloning seedlings may not. per se. be applicable for mul-
nplving female date pahms,

Hecause of the ahsence of a lateral cambial Lkeyer i this matenal, shoot tips winch

st of over 100 primordhal feaves and growing roots seem 1o be the wdeal material
o1 enlturing. A senoas handicap with roots is the browming of the medm. and
theretore., shoot tips are a better aliernative. Browning of the tissue and the medinm is
assumed 1o be due to the enadation of polyphenols and formation of quinones which
are toxic to the ussues (REUvENE & Litien-Kienis, 1974), Between the two anttioxidants
used. only cysteine had a favourable effect. whereas ascerbie aaid proved metiective.
Use of activated charcoal is preferable because cysteine at higher concentrationscan be
tonie to the plant tissues funpublished data).

Present observations have clearly shown that succulent petiolar tissue of female date
palm is capable of deditferentiating to form callus, which in turn. retains the potential
to form roots. However. itwas not clear why only a few cultures Irom the same offshoot
produced calluses, whereas others failed to do so under identical conditions. This
point, along with the conditions conducive (o shoot regeneration. nced intensive
- investigation before any breakthrough is achieved in propagating female date palms.
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