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ABSTRACT 

The growth rate of pollen tube of date palm (Pheonix dactylifera L.) pollen grains stored either freeze-dried or unfreeze-dried 
at 25, 4 and - 8°C was measured after 3, 7 and 12 months of storage. The growth of pollen tube was found to be a function of 
storage period and storage conditions. The elongation rate of pollen tube of pollen grains stored at 25°C and 4°C decreased 
during storage and the reduction was obvious for unfreeze-dried pollen, while pollen grains stored at - 8°C maintained high 
pollen tube growth rate over the storage period. 

Unfreeze-dried Pollens stored at - 8°C retained viability after 24 months of storage and pollen tube had high rate of growth. 

INTRODUCTION 

Date palm is a cross pollinated crop adapted to arid 
environment. It is often desirable to store pollen grains under 
uncontrolled conditions from one season to the following 
flowering season to pollinate the early flowering female tree. 

There are several reports on the biology of date palm 
pollen grains focused on in vitro germination of date palm 
pollen grains [1,2 and 3] which can be used to test viability of 
stored pollen, pollen characteristics [4] and analysis of 
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isoenzymes [5]. But there is no detail information concerning 
the effect of storage period and storage conditions on pollen 
vigour and chemistry. Johri and Vasil [6] reviewed briefly the 
work on storage of date palm pollen and they pointed out that 
it is a custom in some date-growing communities to have a 
small supply of pollen from each year to the next, but there is 
no confirmed reports on the viability of stored pollen. There 
are conflicting reports concerning the use of stored pollen for 
pollination, Albert [7] reported that he was able to obtain a 
moderate fruit set using pollen stored at room temperature 
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from the previous year, while Crawfold [S] failed to sue stored 
pollen for pollination. Recently Al-Helal et a/. [9] reported 
that date palm pollen grains remain viable for a year when 
stored at 0°C but pollen stored either at 4 °C or room 
temperature lost viability. 

The aim of this work is to study the effect of storage period 
and conditions on growth rate of date palm pollen tube. 

MATERIALS AND METHODS 

The date palm pollen grains used for this investigation 
were collected in 1990 from _spadices of "fahal" grown in the 
University Campus. The pollen grains were air dried for two 
days and part was stored in closed containers at 25°C, 4°C and 
- S°C and the other were freeze-dried for 24 h and stored at 
25°C, 4°C and- S°C in closed containers. 

In vitro germination of pollen and the measurement of 
pollen tube growth were carried out as described before [ 1]. 

RESULTS 

After 3 months of storage 

As shown in Fig. I and Fig. 2 the pollen grains stored at -
S°C showed higher pollen tube growth rate than those stored 
either at 4°C or at 25°C and there was no appearent 
differences in pollen tube growth between freeze-dried and 
unfreeze-dried pollen grains. 
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Fig. 1: Pollen tube elongation of freeze-dried date palm pollen 
stored for 3 months 
Stored at 25°C 
Stored at 4 oc 
Stored at -S°C 
Note: Each figure is the mean of 40 measurements 
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Fig. 2: Pollen tube elongation of unfreeze-dried date palm 
pollen stored for 3 months 
Stored at 25°C 
Stored at 4 °C 
Stored at -S°C 
Note: Each figure is the mean of 40 measurements 

After 7 months of storage 

Fig. 3 and Fig. 4 indicate that pollen grains stored at - soc 
maintained high pollen tube growth rate and there was no 
appearent reduction in tube growth during the storage period 
(cf. 1 and 2). 
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Fig. 3: Pollen tube elongation of freeze-dried date palm pollen 
stored for 7 months 
Stored at 25°C 
Stored at 4 oc 
Stored at -S°C 
Note: Each figure is the mean of 40 measurements 
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Fig. 4: Pollen tube elongation of unfreeze-dried date palm 
pollen stored for 7 months 
Stored at 25°C 
Stored at 4 °C 
Stored at -8°C 
Note: Each figure is the mean of 40 measurements 

Pollen tube growth rate of pollen grains stored at 4°C was 
reduced during the storage period especially of unfreeze-dried 
pollen grains. 

It is clear from the figures that pollen tube growth of pollen 
grains stored at room temperature (25°C) was very greatly 
reduced during the storage period. The rate of pollen tube 
growth was very low, particularly of the unfreeze-dried pollen 
grains. 

After 12 months of storage 

Fig. 5 and Fig. 6 show that pollen grains stored at - 8°C 
had high pollen tube growth rate and there was no appearent 
reduction in pollen tube growth during the storage period. 

Pollen grains stored at 25°C had very low germination 
percentage (less than 6%), as shown in Table I. The 
germinated pollen grains had a remarkably low pollen tube 
growth rate and the average tube length was less than 10 lliD 
after 4 h of incubation and less than 400 lliD after long time of 
incubation (Table 2). 

The unfreeze-dried pollen grains stored at 4°C had an 
extremely low rate of pollen tube growth and the average 
pollen tube length was less than 15 lliD after 6 h of incubation 
(Fig. 6) and 123 ±55 after long time of incubation (Table 2), 
while the freeze-dried pollen grains had relatively high pollen 
tube growth rate (Fig. 6) and pollen tube was very long after 
24 months of storage. 

Effect of 24 months storage period on pollen tube 
elongation was studied on unfreeze-dried pollen grains 
collected in the flowering season of 1989 stored at- 8°C and 

the results presented in Fig. 7 show that these pollen grains 
had pollen tube with high growth rate. 
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Table 1 
The estimated germination percentage after 4 h of incubation 

of pollen stored 12 months 

% germination 

Storage freeze-dried unfreeze-dried 

temperature Pollen Pollen 

- goc more than 50 more than 50 

4°C more than 50 25 

25°C 3.6 4 

Table 2 
Pollen tube length after long time of incubation period 

(18-21 h) of pollen stored 12 months 

Storage 
temperature 

- goc 

4°C 

25°C 

% germination 

freeze-dried 
Pollen 

more than 1500 

1040 

357 ± 

unfreeze-dried 
Pollen 

123 ±55 

105 ±53 

Note: Each figure is the mean of30 measurements. 
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Fig. 5: Pollen tube elongation of freeze-dried date palm pollen 
stored for 12 months 
Stored at 25°C 
Stored at 4 oc 
Stored at -8°C 
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Note: Each figure is the mean of 40 measurements 
except pollen stored at 25°C where each figure is the 
mean of20 measurements. 
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Fig. 6: Pollen tube elongation of unfreeze-dried date palm 
pollen stored for 12 months 
Stored at 25°C 
Stored at 4 oc 
Stored at -8°C 
Note: Each figure is the mean of 40 measurements 

except pollen stored at 25°C where each figure is the 
mean of 20 measurements. 

DISCUSSION 

It has been reported in several plant taxta that several 
factors affect pollen viability and vagour such as storage 
conditions [10, 11 and 12], temperature stress [13] and pollen 
genotype [14]. 

Therefore, the primary aim of the present study was to find 
the best storage temperature for date palm pollen grains. The 
data obtained in this paper along with the results of the 
previous paper [9] provide information on the effect of storage 
temperature on in vitro germination of date palm pollen grains. 
The results suggest that storage temperature of ooc or below is 
an adequate for long period storage and there was no 
noticeable reduction in growth rate of pollen tube over a 12 
month storage period. 

The finding that storage temperature below ooc is best for 
date palm pollen is in a good agreement with that reported for 
pollen of other plant species [ 15 and 16]. 

The data of the present investigation demonstrate that both 
storage conditions and storage period effect pollen tube 
elongation and that unfavorable storage conditions reduce the 
rate of pollen tube elongation and the reduction is proportional 
to the storage period. But the factors that are responsible for 
the reduction in pollen tube growth during storage are not 
known at the present time. However, it is known that pollen 
tube emergence and elongation is an active metabolic process 
involves RNA synthesis [17], protein synthesis [18], 
carbohydrate breakdown [19], loss of pectic material and 
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Fig. 7: Pollen tube elongation of freeze-dried date palm pollen 
stored for 24 months. 
Note: Each figure is the mean of 40 measurements 
Pollen tube length (J.Uil) 
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polarization of cell organelles [20]. Therefore the reduction of 
pollen tube elongation during the storage might be due in part 
to the reduction in these process and also might due to the 
reduction in the activity of enzymens concern with cell wall 
and cell membrane synthesis. 

Beside it is important to store pollen viable at uncontrolled 
conditions, it is necessary that the stored pollen should have 
pollen tube with high rate of elongation that able it to reach 
the embryo sack before the abscission of the flower. Also it 
has been reported that growth rate of pollen tubes influences 
both pollen competition [21] and sporophytic characteristics 
[22]. The results of this work indicated that the unfavorable 
storage temperature reduces pollen tube elongation and 
therefore it might affect the fertilization ability of stored 
pollen while storage temperature below 0°C had no effect on 
growth rate of date palm pollen tube. 

ACKNOWLEDGMENT 

This research (Bot/141 0/01) was supported by the 
Research Center, College of Science, King Saud University, 
Riyadh, Saudi Arabia. 



ALI A. AL-HELAL 

REFERENCES 

[1] AI-Helal, A.A., 1989. Effect of chemiCals and pH on in 
Vitro germination of data palm pollen. Arab Gulf J. 
Scient. Re. Agric. Biol. Sci. 7 (1 ): 103-111. 

[2] Furr, J.R. and V.M. Enriquez, 1966. Germination of 
date pollen in culture Media. Date Grow. Inst. Rept. 43: 
24-27. 

[3] Asif, M.I., O.A. AI-Tahir and A.F. Farah, 1983. The 
effect of some chemicals .and growth substances on pollen 
germination and tube growth of date palm. Hort. Sci. 
18(3): 478-480. 

[4] AI-Jibouri, A.A.M., F.A. Fattah, I.S. Alsaadawi, M. 
Selbi and M. Kgazal, 1990. Morphometries and scaning 
electron microscopy of pollen of date palm (Phoenix 
dactyli/era L.). Arab Gulf J. Scient. Res. 8(2): 109-117. 

[5] Al-Helal, A.A., 1992. Electrophoretic analysis of three 
selected isoenzymes of date palm pollen grains. Bot. 
Bull. Acad. Sinica. 33: 241-246. 

[6] Johri, B.M. and L.L. Vasil, 1961. Physiology of pollen. 
Bot. Rev. 27: 326-379. 

[7] Albert, D.W., 1930. Viability of pollen and receptivity 
of pistillate flowers, Rep. Date Inst. Coachella 7: 5-7. 

[8] Crawfold, C.L., 1937. Effectiveness of date pollen 
following cold storage. Proc. Amer. Hort. Sci. 35: 91-95. 

[9] AI-Helal, A.A., M.O. Basa1ah and S. Mohammed, 
1988. Effect of storage and temperature on pollen 
germination and rate of pollen tube elongation of date 
palm (Phoenix dactyliferae L.). Qyton 48: 119-122. 

[10] Kellerman, M., 1951. Successful long distance shipment 
of citrus pollen. Science 42: 375-377. 

[11] King, J.R., 1959. The freeze-drying of pine pollen. Bull. 
Torrey. Bot. Club. 86: 383-386. 

[12] Pope, M.N, 1939. Viability of pollen and ovules of 
barely after cold storage. J. Agar. Res. 59: 453-463. 

75 

[13] Rao, G.U., A. Jain and K.R. Shivanna, 1992. Effects of 
high temperature stress on Blassica pollen: viability, 
germination and ability to set fruits and seeds. Ann. Bot. 
68: 193-198. 

[14] Pfahler, P.L., 1967. Fertilization ability of maize pollen 
grains. 11. Pollen Genotype, female sporophyte and 
pollen storage interactions. Gen. 37: 513-521. 

[15] Antles, L.C., 1951. Review of commercial pollen 
storing, shipping and research. Ann. Rep. Vermont State 
Hort. Soc. 55: 19-29. 

[16] Olmo, H.P., 1975. Storage of grap pollen. Proc. Amer. 
Soc. Hort. Sci. 41:219-224. 

[17] Mascarenhas, J.P., 1975. The Biochemistry of 
angiosperm pollen development. Bot. Rev. 41: 260-302. 

[18] Capkova-Balatkova, V., E. Harbetova and J. Tupy, 
1980. Effects of cycloheximide on Pollen of Nicolina 
tabacum in culture. Bioch. Physiol. Pflanzen 179: 412-
420. 

[19] Harbetova E. and J. Tupy, 1961. Respiration of apple 
pollen on different sugar substances and the problem of 
the role of sucrose in pollen tube growth. Bioi. Plant. 3: 
270-276. 

[20] Heslop-Harrison, Y. and J. Heslop-Harrison, 1992. 
Germination of monocoplate angiosperm pollen: 
Evolution of the actin cytokelton and wall during 
hydration, activation and tube emergence. Ann. Bot. 69: 
385-394. 

[21] Spira, T.P., A.A. Snow, D.F. Whigham and J. Leak, 
1992. Flower visitation, pollen deposition and pollen­
tube competition in hibiscus moscheutos (Malvaceae ). 
Am. J. Bot. 79 (4): 428-433. 

[22] Mulcahy, D.L., 1971. A correlation between 
gametophytic and sporophytic characteristics in Zea mays 
L. Science 171:1155-1156. 




