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2 3 Frun ol cultivars such as "Mejhool ™ at left. “Khodari® center and “Degalet Noor® ai
right sink at firse only 1o rise up when crouzi gases are trapped n their cavity o
foat them (e, Majhoul™ ac left). Some extrasdiny andividual fruits of “Deolet
Noor™ (not shown) can Hoat at fiest immersion. . .

Fig. 4. _‘[)L‘glcl Noor' here shown {loating 3 days afier first sinking. They will sink again
i, either the eas in them is evacuated or in another week to 10 day s time.
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A\hstract

Pollinated female date palnt Bowers produce normal date fruits with a seed
after fertilization. Un-pollinated flowers produce non-edible parthinocarpic fruits.
Pollen from Phoenix pusifiu which i closely related o the date palm fertilized the
female date palm flowers of three date palm cultivars: “Barhi'. *Majdool’ and
“Sultana™ which were experimented on. The female date palm trees were produced
Via tissue culture technology and maintained in the KISR date palm orchard, while
plants ol 2. pusilla plants were raised from the seeds. The fruit characteristics of all
the three cultivars pollinared by P pasilla pollen were studied and compared with
the fruits produced by the date palm pollen for three suceessive seasons from 2003-
2005, The fruit characreristics such as fruit set. diameter, shape, color, maturity
time, taste, flesh w cight and vield per bunch were recorded. Seed morphologs from
the Khalal. vutal and tamar stages of fruit maturation were recorded. The study
showed that pollen of 2. pusilla fertilizes the date palm flowers similar to the date
palm poilen in all the three cultivars cyperimented. Frui( development was similar
up to khalal stage in all the three cultivars studicd. Significant variations in fruit and
seed characteristios were noticed in the rutab and tamar s 5. Fruit maturity was
defayed when compared 1o the normal fruits and the fruits were seedless or with
rudimentary seeds ar maturity. Further studies of polination with P. pusilia may
lead to production of scedless dates and dwarf date palm hybrids.

INTRODUCTION

Date palm s a dioecions species. with staminate and pisullate flow ers produced on
separate trees. Female flowers are pollinated naturally by wind and cifectively by hand
pollination in conmerc)al plantations. The female flower has three carpals. one of them
develops ino il ater femiion and the other two ahort. The date Truit is technically
referred 10 drupe hay ing fAeshy mesocarp and hardy endocary with seed. Normal date
Fraits are hishly suritiogs and edible. Wien the pallination fails. 1)l the three carpels
deselop simultancousiy i parthiocarpic truns. These fruits are smaller than the normal
fruits and non edihle, Fhey contain fibrous pulp with Jess suoar and radimentary scedless
endocarp. *

Generally. pollens from male date palms were dusted on the female Nowers for the
normad fruit development in commercial plantations and home gardens. There are reports
on direct pollen effect on date valm fruit physical and chemical characters (Swingle,
T928: Abdelal et al . 1983; Nivon 1928, 1934) Pollens trom other related species of date
palm ke Phoeniy reohelonii. p reclinata. P caneriensis and P, rupicola were also
successiutly used to produce date fruits (Nixon. 1928, 1933). Recently, polien of Phoenix
pusilla (dwarl” date paim) male was successfully used 10 pullin;ll':‘ female date palm
cultivars (Sudhersan ot 3l 2009). ’

Fruit size and vield can be affected by various factors such as nutrition. climate,
chemicals. bunch thinning and also by the zenetic expression of the cultivars, In the case
of inter-cultivar cross pollination. the aenetic material derived from the pollen parent
could have also an influence on frujt and seed characteristic features. This phenomenon is
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defined as xema where the morphotogy of the seed is atfected und metaxenia where the
momphology of the whole frun s atlectal i{Scdgley and Gerthim, 1989)

v _h_1 Vdatu palm cultivation, pruning. pnl!in.ilinu Font thinnme, banch removal and
fruit picking arc tighly essental for sood qualaty 1t pi'lhlu(!{ull, The cost o adare
production increases when the tree grows longer duc to high Libowr cost in many date

privducmg countnies. Mechamizanion is also expensive and ungstiliable n the case of

smiall growers Fregaent chnthue e fran picking is ey dangerous i the case of tiller
old trees. The iree height 15 one of the magor CAMISUTALS 41 :_-.mll guardity adaic praduciion.
>}I’;:,‘.’_:‘licrrn,'.)llng 1_() '\lc‘\c-h»;? A\\:u‘_l' dfnc ;\;1{:1\ hvbods by crossing o dwanrt” species

wsenrs pusilla wiih selected ciltivars of female daie palims at the Biotechnoloos
) artment of Kuwitnstitute for Scientific Rescarch (RISR L the authors have observed
Sing P“”‘-’"} cffect ondate palm frat charactersiie temnres, The detals of Phocrin
sthen effect wiciiwee fnportant dare pates cultivars 1s presented herein

nRcTe

MATERIAL AND METHODS

Plant Material

/'/I!:_L"'H_" pusitia called s dwar! due paln (Figs. 1 and 23 helongmng 1o ihic same
date palm family was inteoduced recenthy 1o Kuwait (Sudhersan, 2004) and thice dillerent
temale datce palm cultivars propagated by nssee cuftare method growing inside the plam
tissue culiure orchard st the Keowait fusiiute for Scientific Rescarch (M1SR) Shuwaikh
campus were used as plant matevials Tor dhe pollmation expesiments, The policn rom the
male dwart date palm was collected whenever fowermg oceurs in the dwast date palm
and stored al 1-37C ander diy comdinmn swas used as pollen materiats for pollinatng the
three selected female date paim cuttivars, The fresh polten mix collected from male date
palm culuvars: “Gannamy ', “Garvis'. iy’ and unknown males was ko used o
compare the results wath ihe pollen of the dwarf date palm.

Pollen Preparation
Mature matc milorescences were cut immediniely atier the breaking of the spathe

and Kept an paper bags and dwertransterred to o Shady and moisture frec arca for dryving.
ie was removed carclully and bunches were spread over clean paper. Bunches were

Spa oie
Lr:;qu-;;uh changed from one paper 1o the other i order 1o avoid moistare logeing. Afier
24h drving, the inlorescence strands were removed Trom the main rachis and agam
spread over clean paper for drying, All the male Nowers were dried separately 1o avoid

o polien mixing. Dried pallens were callected in stevile dry conners which were
v.-;j;d. labeled and stored at cool temperatares. A pollen mix was prepared by mixing the
palien of all the male date palms. Dried pollen mix and cotton balls were placed wside the
sealed contamers and shaken to infuse the batls wiih pollen duri i LI
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cotton balis contatning pollen mix were used later to facilitate pollination.

Preparation of Female Date Palm tlowers

~ Female date palm cultivars “Barhi®, “Madjhool” and “Sultana” trees were identified
mside the KISR Shuwarkh campus, Kuwait. The thorns around the female inflorescences
of the selected cultivars were removed using a sharp pruning knife. Afier pruning the
thorns around the selected unopened mflorescences, the spathe was removed using a
sharp knife. From cach of the 3 femate date palm cultivars, 6 inflorescences were selected
tor the pollination experiment.

Pollination

) The cotton balls intused with pollen from dwarf date palm and pollen mix from
date palm cultivars: “Gannamy ", *Garvis . “Diary” and unknown male date palms were
inserted inside the inflorescence individually without any pollen mixing between the
dwart’ daie palm pollen and normal date paim pollen. Each inflorescence was opened
manually for the pollination experiment. The pollen infused cotton balls were inserted
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mto the mtlorescence and tied with a twine 1o form a cage around the cotton balls. Afier
the msertion of the conton ball with pollen, cach individual inflorescence was completely
covered with a paper cover to protect from contamination through the wind. The paper
corers wore remuoved atter 1S davs drom the date of pollination,

Fruit Sample Collection and Observation

Al ihe wreatmens and control bunches were caretully abserved and the fruit
charactenstic feaures @t different stages of frug development: hababouk, kimri. kKhalal.
o amd tsar (Zaid and De Wt 20025 were studied througi the samples collected
from the frei buaches fregqueentiy 63 the fruit reaches maturity. The Bruit weight. seed
werght seed sizes Truie colour and number of days required for frat ripening were
abserved and recorded. The readings were taken from 30 randomly selected fruits from
hunches of cach treatment and the mean value with standard deviation was caleulated.

RESULTS

Metaxenia

The micr=specitic polhmagion between dare paims and dwarl” date paim was
stiecesstul angd fruit set was noticed simifar to the normal dage patm poliination by known
or unknown male date palim cultivars. Phoenic pusilla potlen fertilized the flowers of 1l
the three caliivars experimented. The fruits from all the inflorescences pollinated by date
palm pollen and dwart date palm poilen grew. clongated and matured (Figs. 3-6). At the
mature stage. the fruits developed through dward date pale pollen were different from the
sormal fruits in shape. The pollen from the dwarf date palm affecied the fruit
development and morphology @t the stages of kKhalal and tamar. The size of fruit n
“Barhi® was a hude smaller thas the Truit size attained by normal date palm pollen, whiie
in the uther two cultivars. “Madjhool™ and *Sultana’, fruits were almost equal to the size
of the normal fruit. The normal fruits produced by date palm pollen were oval in shape
and the truit produced by dwart date palm pollen were dumbbell in shape. The mature
fruits of the cross pollinated “Sultana’ and “Madjhool” fiuits were dumbbell in shape. The
dumibbell shape was due to the aborted seed fcaving a fong seed cavity inside the fruit.
The trunt characteristic features vbserved were wbulated (Table 1) o all the three
cultivars studied, the poilen of 2. pusilla defayed fruit ripening. About 13-20 days delay
in [t npenmg was observed. There was no fruit colour change observed between the
control and the treatment.

Xenia
Sced development was soticed in both treatment and the control at the initial
stages. Later on the arresi of seed growih and development was noticed in the fruns

developed by the dwart dase paim pollen. When the fruit developed by the dwart pollen
was cut o two halves. we aoticed a seed cavity inside and a smail rudimentary seed at
the anterior end (Fig. 6). The normal seeds developed in date palim cultivar “Majdool”
were peculiar in shape having two wings (Fig. 7). The rudimentary sceds were small and
similar 10 a grape seed in shape and size (Fig. 7). In the carly stages, seeds showed
embryvo development, bur the embryes were aborted in the ripened fruits duce to the total
arrest in endosperm development. A 1otai of 30 fruits were cut in 1 two halves 10 study
the endocarp and seed. In all the 30 fruits, we found rudimentary seeds at the anterior end
of the endocarp. The rudimentary seed of *“Madjhoo! . “Sultana” and “Barhi’, was 0.4, 0.3
and 0.3 em respectively in length and 0.3, 0.2 and(.2 em respectively in width, The seed
weighed about 0.03 g in “Madihooi. 0.2 ¢ in “Suliana” and 0.2 ¢ in *Barhi® (Table 1). The
normal seed of date palm cuitivar “Madjhool™ was 2.3 em in fength, 1.2 cm in width and
1.2 ¢ in weight. The seeds coliceled at the khalal stage when cultured under in vitro
conditions germinated and produced planticts while the seeds cotlected from the ripened
fruits failed 10 2erminate due to the abortion of embryos at the {ruit ripening stage.
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DISCUSSION

Dwart” date palm pollen showed interesting variations on the fruit and seed
morphological characters ol the three culiivars: “Barhi®, “Madjhool™ and “Sultana™. The
sead size at the frit matgety was 30 times reduced from the normal date seed produced
sy thie normal date pollen

in this trial, crossing swas carried out between two species (interspecific) and bhoth
species were Tound W be compatible with cach other and fertilization vecurred m ail the
thiree species studied. However, seed development at the Khalal siage was totafly arrested
dug 1o endosperm formation,

Previous reports on such igerspecitic crosses revealed thae pollen from Phocniy
cecimata, I caneriencis. 1 vobelens and P, rupicola crossed with date palm for fruil
geahy improvement taded 1w produce bevter guality fruit. while the cross between the
date palimand 2 svfeesieis sroduced stightly larger fruits than the normal (Nixon, 1933).
fn this present study wsie 2 posida pollen Truits were without seed and were farger in
size i the cise ol “Madihool and “Sultana™. and of the same size in “Barhi’.

I many mier-specihic crosses. tertihization and carly embryo development oceurs
but some regalar events subsequently ke place. mainly the failure of the endosperm o
develop properly resuting i embevo abortion and seed collapse (Ragavon. 1977). Similar
resuits were obliined s breedimg trial with dwarl date palm. Seed development fad
beeun at the kit stage. however at the ripened stage only rudimentary seeds were
vhserved at the upper end of the Truit,

Boves and Thompson £ 1937) tound shrivelled small seeds with floury endosperm
momter-specttic crosses ihat fuiled 1o germinate. They auributed the difference in seed
development to the chromosome imbalance in the endosperm. Brink and Cooper (1947)
suggested that endosperm breakdown was the main reason for the failure ininter-specitic
and intra-specific crosses i plants. The concept of endosperm imbalance was proposed
o Johnson et al (19804 10 explam endosperm development in inter-specific and intra-
specilic crosses and 10 was due o post fentilization incompatibitity. Similar post
tertihization incompatibility was observed in our inter-specific crossing in date palms.

Fruit development without fertitization is termed as parthinocarpy. Parthinocarpic
iruits were reported in several fruit crops such as citrus, grapes. peaches, cherries,
hananas and pincapple. Parthinocarpy occurs normally without pollination or stimulation
by the pollen or iduced by chemicals. Here in our study. the fruits are not true
parthinocarpic but developed after fertilization. Initally the fruit developed with seed
atter fertthzation by the dwarl date palm pollen and later on the seed development was
arrested during the truit growth due to the failure in endosperm growth. Finally, at fruit
maturity a small rudimentary aborted seed was noticed at the anterior end of the endocarp.

Seed formation in an mter-specific cross is influenced by the mutual ratio of the
chromosome number within the embivo. endosperm, and the nssue of the ovary
stdtudnding i s mutual rato s disturbed in crosses between two different species. As
aconsequence of the altered mutual ratios between the ¢l romoseme numbers of embryo,
endosperm. and ovary. morphological and physiological changes i the seed formation
can oceuwrr (Kuckuck et al.l 1991). The current study supports the above approach.
Although sced development was noticed initially, the breakdown of endosperm
development was noticed latter on. Due 1o the development ol disorders in the endosperm
development, the embrvo growth and development also ceased. Embryo culture
echniques m vitro were carried out in our laboratory in order to rescue the hybrid
embryos and get hybrid date palms (Sudbersan et al., 2009).

Seedless fruits have advantages over seeded fruits through longer shelf life and
greater consumer appeal. Date fruit consumers have a liking for seedless dates because
date sceds are hard and unpalatable. The naturally developed parthinocarpic date {ruits are
non edible and. the chemically induced ones arc highly expensive and environmentally
unsafe. However, the scedless date fruits developed through pollination by dwarf date
palm were edible and economically [easible. The present finding could pave the way 1o
produce edible seedless date fruits commercially. Perhaps this 1s the first report on the

300

scedless date fruit production using dwart date pollen.
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Tables

Table 1. Xenic and metaxenic effect of Phoeniv pusilla polien on date palm cultivars.

e - Pl e . Seed I
f,u'uvz’ir:m length width weight length width weight
S (cm) (em)  (9) (em) {cm) (2
S Ty Madjhool
Control 48+03 3.1+£07 28210 25+04 12+07 14£04
Treatment 48+07 3.0+01 271403 04-=0 03201 0040
Suftana

Control 46+01 3.2+04 +0.7 08+0.1 13207
Treatment 47+0.1 3.0%03 0 0240 0020
Control 37£03 38+07 239+09 20=08 0703 1.0=0.7
Treatment 32+02 33+01 216404 03=0 02+0 0.02=0

9

= Standard Deviation: Control-Date palm Pollen Mix; Treatment-Phoenix pusilla pollen.
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Figures

Fig. 3. Date palm  Fig. 4. Date paim “Madjhool”  Fig. 5. Date paim “Barhi’
“Sultana” fruit frut by P pusillu frunt by P pusilla
by P pusitla pollen. noflen.

poilen.

Fig. 6. Date palm ~Madjhool” normal fruit and Fig. 7. ‘Madjhool” seeds by normal
fruit by P. pusilla pollen. and P. pusilla polien.
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The Effect of Arbuscalar Mycorrhize (AM) Fungi on the Establisiinent
of Date Palm (Plrocuix dactylifera 1.)) under Saline Conditions in the
UALE
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Abstract

The date padm (Phoeniv daciylijera 1) has great socio-cconomic fmportance
in the UAE and ihe Arabian Peninsula. Rescarch at the International Centre for
Biosaline Agriculture {TCBA) hay shown that date paims are obligatory dependent
on arbuscular mycorrhiza {ANM) funei for growth under saline ficld conditions. One-
year-old in vitro seediings of the date paim variets “Khenizi® were inoculated with
commercial AM inoculm, Bio¥yve' ™ in a pot trial condocted at the 1CBA plastic
house. Plants were irvigated with fresh water as eontrol and S and 15 dS m™ salinity
fevels. Two fertilizer Texels, full ferdifizer levei (13, 30 and 3 g/month plant of NPK
(20:20:203, compost miv and Osmocote (12:03:i31H) respectively) aad  low
fertilizer level which was 173 of the full fertilizer devel were used as fertifiny
treatments. The vesults showed significant differences mmong {reatment means.
However, no interaction wmong treatment Tactors was found. The mycorrhizal
inoculum stimulated growth of date palm under ail salinity conditions. Within 6
months, plant height and trunk diameter of plants inoculated with lii()\l)c‘ T wwas
increased by 60.7 and 28.8% respectively, with fresh water whereas, 43.0 and 51.8%
respectively with hich salinity water (15 dS m'') irrigation compared to the non-
inoculated plants. Interestingly, best growth was obtained at low fertiiizer level.
Inoculation coupled with fow fertilizer level increased the plant height by 20.4% and
trunk dianreter by 18.4% over the full fertifizer level. The experimental data showed
that date palms shouid be associated with AM fungi at nursery stage using the
inocufants. Plants can then beiter withstand salinity stress ard they are available for
ficld transplanting in comparative!y shorter periods saving up to one vear in the
nursery. The results also showed that date palms will grow better under natural
conditions when effectively associated with AM Tungi. Also, less chemical fertilizer
and inputs are required to grow date palms when they are effectively mycorrhized.
The impiications of mycorrhizal inocuiation with commercial insculum for date

INTRODUCTION

Date palm (Phocin dactvdifera) 1s widely grown in the Avahian Peninsuta, Noith
Africa. Middle East. America and Asia (Chao and Krueger, 2007). The area under daie
palim cultivation has cominuously increased in the Arabian Peninsuta during the recent
decades and in UAE. for example, the number of date palm irees has reached to almaost
41 million (MEW, 20031 Warld date production has reached to about 6.8 milhon metric
tons of fruit (FAQ. 20071 Mate palm has great socio-economic importance in the Arabian
Peninsula including the L AE due 1o its use Tor fruit production. ornamental, gardening
and landscape purposes < palms are often grown under saline conditions. Sality is a
major concern for fivicated agricufture particularly in and and semi-and regions ol the
worid including the Avabian Peninsula where survival and plant growth is limited only to
salt wlerant species. Salinity has a major influence on plant growth and survival (Staples
and Toenniessen, 1984). By inhibiting root growth, salt stress decreases the availability
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