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ABSTRACT

Date palm is one of the most important tropicaltgult is a dioecious plant which needs artificgllination for
commercial fruit set. Pollen grains play an img@ott role in the size, shape, weight of fruit amdetiof ripening, as
metaxenia phenomenon. Favorable fruit productiorrelsited to quality of pollen and its compatibilityith a
certain female variety. The preparation of suitabledium is necessary for in vitro pollen germmaif date palm
cultivars. Existence of boron and calcium in medans necessary for germination and pollen tube ghown this
experiment, the best concentration of boric acid aalcium nitrate was determined for pollen gerntio@ of 3
cultivars i.e. Jarvais, Fard and Beraem in a facabbased on completely randomized design, usirgpvBaker and
Kwack [5] modified medium. Medium containing 58I fboric acid and 100 mglcalcium nitrate, was the best
for ‘Beraem’ pollen germination (85.47%). In thiedium, the maximum pollen germination of ‘Fard’'tougr was
64.49%. However ‘Jarvis’ pollen had highest gerntioa (77.59%) in the same medium but with a coneginh of
150 mgt* calcium nitrate. Thus, the different concentrasiari B and Ca elements were most effective onpadie
pollen germination for the mentioned cultivars.
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INTRODUCTION

Date palm PhoenixdactyliferaL.) is a Subtropical fruit tree that played a mmajole in food security and job
creation in some region of country. In Iran, dasédnphas the highest area under cultivation andlgi§l]. Date
palm is a perennial, monocotyledon and dioecioastplith cluster inflorescence that is covered Isheath called
spathe. It opens naturally for pollen shed andinmilon. Hand pollination is essential for frgéet [28], Size,
shape, weight and time of date fruit ripening affectded by pollen grain sources which is known astaxenia
phenomena [7, 16].The male inflorescences develtyer earlier than female blossoms. So collectimdy storing
pollens until prepare the female flowers maturétse needed. Although date palms can be pollinatégraily by
wind, but in commercial orchards pollination tookage by hand which is very important in production
management. Producers always use skilled workerpdbn pollination [2]. The utilization of propemlten to
increase yield, reduce costs and increase revermeg are important. Sometimes, producers are dotceuse
stored pollen for pollination from previous seasongven stored pollen is usually used in breegirmgrams [14].
So it should be stored in a good conditions. Dutiinig period, some factors such as temperaturerelative
humidity have a decisive role in pollen longevi8}.[ Germination ability and creation pollen tubmwth which
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carry the male gametes, leading them toward thengac, are sign of compatible pollination [21223, In vitro
pollen germination is not quite the same as gertmipallen on the stigma surface. However, it issidered as an
index of pollination and ovule fertilization [6, ROPollen can be considered as germinated whgdength is at
least equal to the diameter of a pollen grdm.vitro pollen germination test is a good method to deteemi
germination percentage, however finding a suitabkgia for each cultivar is a main problem [12]. Aatural
conditions, every pollen of an individual male tnexuires specific medium for germination [9]. @fting the
pollen germination backs to the 1930s. In 1966y Bnd Anrykvaz found the higheist vitro pollen germination
percentage in date palm with the basis of BrewbakerKwack (1964), modified medium. Pollen gerrtioraand
pollen tube growth are regulated by transferrimyganic C&" and K ions across the plasma membrane [26]. For
in vitro pollen germination and pollen tube growth boroengnt (B) is one of the essential factors for [19].
According to Asif et al [2], boric acid at100 rifgiad the highest effect on date pollen germinatiocording to
FAO (2011), Iran has the fourth position for areader cultivation of date palm and the third positifor its
production. However, there is a little informatiabout male palm cultivars. So, determination tbst Imedium for

in vitro pollen germination of 3 male palm cultivars is thain objective of the present study.

MATERIALS AND METHODS

This experiment was done on three male date paltivans i.e. Jarvais ,Fard and Beraem in Date &arapical
Fruit Research Station of Saad Abad in Agricultamel Natural Resources of Busheher (Latitude °55148" N.,
Longitude : 29 23' 1" E and 50 meters above sea level. These audtivars are used traditionally for pollination
of commercial date varieties. The male palm tneese twenty years old in the same horticulturaldibons. In
March of 2013, the five spaths of each male palrtkwvbpened naturally were sampled (Figure 1)

Figure (1) Beram male spathes (before and afteracking) in ambient conditions

Spathes were transferred to a room with 25-30 tpe&zature and 30-40% relative humidity. Pollenrgravere
taken traditionally by shaking the strands on aepagheet. A mass pollen of each cultivar was daedoom
temperature with ambient light.

Figure (2) Drying pollen grains in room conditions
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In order to find out the best concentrations oticah nitrate (100, 150,200 ntgland boric acid (50 and 75 iy
this study was done in factorial based on completahdomized design with three replications. Difa
concentrations of Ca and B was added to Brewbakérkavack [5] medium (10% sucrose, 100 rhgbtassium
nitrate, 200 mgt magnesium sulfate and 1% agar) and then it wdsdap to 40 minutes. For each replication, 10
ml of culture medium was poured in 90 mm diamettriRlishes. After cooling, pollen grains were tédswith a
very soft brush. All petri dishes were incubated d bout 24 hours at 287 The number of germinated and total
pollen grains were counted in each visible areaeuritie optical microscope Nikon Ecllips 90i, usidg
magnification. During the observation, a polleaigrwas considered germinated when the pollen letgth was
equal to or greater than the diameter of the paaim [11].
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Figure (3) Germinated pollen and pollen tube growthin media (solid , hollow and arrowhead show ptan tube, germinated pollen and
non germinated pollen grains respectively ).

Percent pollen germination was obtained by dividimgnumber of germinated pollen on total pollesirgg number
multiple by 100, [10,25].  Statistical analysis svperformed based on MSTATC software and means were
compared by LSD at R0.01 and 0.05 level.

RESULTS

Analysis of variance of pollen germination for threultivars is shown in table (1).

Table 1: ANOVA analysis of pollen germination inthree date palm male cultivars.

Source of variations Ms F Prob
Calcium nitrate 22633.371 ** | 321.3886| 0.000
Boric acid 56.2923 ** 461.244 | 0.000
Calcium nitrate x boric acid 426.680 ** 52.0740 | 0.000
Cultivar 24.166* 2.9493 | 0.065

22.0692 ** 180.829 | 0.000
1067.229 ** | 130.2495| 0.000
Calcium nitrate x cultivar x boric aci 49.4231 ** 404.959 | 0.000
Error 8.194
c.v 471
Significant level: ** 1% and  *5%

Calcium nitrate x cultivar
cultivar x boric acid
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Effects of Boric acid and calcium nitrate on pollggrmination are shown in table (2).

Table (2) Effects of boric acid and calcium nitrateconcentrations on pollen germination of three dat@alm cultivars.

chemicals| Boric acid Calcium nitrate (mgt)
cultivars | (mgrf?) 100 150 200
Fard 50 64.49 | 63.06 | 30.268
75 35.35 | 35.35 | 54.78
Beraem 50 85.47 | 70.85 | 73.69"
75 62.56 | 65.76 | 64.96
Jarvais 50 54.23 | 74.0%° | 57.57
75 60.87¢ | 63.44 | 77.59

a: mean percentage of germination at 1% LSDeal4.740
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According to results, in Brewbaker and Kwack maatifimedium containing 50 myboric acid and 100 mgl
calcium nitrate, the highest pollen germination.4886) was related to ' Beraem'. On the other hdmdmaximum
pollen germination (64.49%) of 'Fard' cultivar wako obtained in the same media. 'Jarvais' wittb993.
germination arranged between 'Fard' and 'Beragltivars. Results showed that each cultivar hagifipgollen
germination that is related to it's genetic makenpdium components and nutrient concentration$odigh, boric
acid and calcium nitrate are necessary for pollenmination, their high levels reduced pollen gemtion
percentages in Fard and Beraem cultivars, howeveas not the case for cv. Jarvais.

DISCUSSION

Based on the results, the average percentage lehpgérmination of tested varieties were greatantB4%. As
Brewbaker and Kwack [4,5] and Mortazatial. [14 , 15] reported, adding boric acid and calcinitrate to pollen
culture media were necessary for convenient ddte pallen germination. Application of boric acid%@ mg!* and
calcium nitrate in 100 mgiconcentrations in Brewbaker and Kwack culture medduld significantly affect pollen
germination percentage of Fard and Beraem malévardt However the same media, but with 75 higiric acid
and 200 mgt calcium nitrate was the best for Jarvais cultivhowever it wasn't significantly different witthe
same medium with 50 mgboric acid and 150 migcalcium nitrate. The results of this experimert iarthe same
line with Mortazaviet al, [15]report about boric acid , but it was quiiéerent about calcium nitrate. Using 50
mgl™ boric acid was the best, but it's higher concéiomacaused lower germination which is in the sadime with
Mortazaviet al, [15].

Several reports about the effects of boron eleraergollen germination and pollen tube growth haserbreported
[3,27]. In natural conditions, bore is supplied diigma and style. This element facilitates suenagtake and it
plays an important role in production of proteinpatlen tube [19]. Bore is required for cellulaarisporting,
carbohydrates and indole acetic acid metabolismhasdan important role in membrane transporteasys{24].

Calcium nitrate is also important for date palmlgmoin vitro germination. Application of certain concentratioh
calcium nitrate in culture media increased thegotjermination rates, but it's higher concentrationld decrease

it [15]. Beraem and Fard male palm cultivars hiaoven the highest pollen germination at culture medivith 100
mgl™* calcium nitrate, whereas the maximum pollen geatiom of Jarvais cultivar was observed at 150 mg|
calcium nitrate. C4 plays an important role in plant growth and depeient cycle such as pollen tube growth and
fertilization. Pollen germination requires calciuand it's tube growth in pistil tissue depends lom presence of
calcium [13]. Calcium also plays a role in deteriminthe direction of pollen tube growth. [17].

CONCLUSION

Calciumand bore elements are important for pollen gerrionah date palm. The concentration of these eldsen
is related to the kind of the date palm male caltiv
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