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Abstract. Pomegranate pollen grains obtained from five local cultivars (Balady red, AI-madina, Khoh AI­
jamil,Taeifi and Hamid abiod), two introduced cultivars from Spain (De Jativa and Molar) and four Egyptian 
cultivars (Banaty, Manfaluti, Mellasy and Succary) were evaluated for viability, germinability, shape and 
rates of pollen tube growth after 24,48 and 72 hr. when cultured in sucrose media. The percentage of viable 
and germination of pollen and absolute pollen viability of De Jativa and Molar (Spanish cultivars) differed 
significantly from the other cultivars. This indicated genetic differences among the cultivars. The 
length/diameter ratio ranged from 1.01 to 1.05 in viable and from 1.11 to 1.84 in nonviable pollen grains. 
Pollen tubes length of Banaty, Hamid abiod and De Jativa cultivars grew more rapidly than those of other 
cultivars after 72 hr. when cultured in sucrose solution. Positive correlation was found between absolute 
pollen viability and pollen tube length among all tested cultivars, except in Hamid abiod, De Jativa and 
Succary. 

Introduction 

The pomegranate (Punica granatum, L.) is the second most important deciduous fruit 
tree (after grapes) in Saudi Arabia. Data on the viability of pollen grains may give 
breeders and growers a better chance for selection and exploitation of the genetic 
variabilities among cultivars, and for selecting improved pollinators. 

Cruzan [1] found that the mean volume of pollen grains and total pollen 
production varied both within and between plants. Several researchers have evaluated 
the viability, germination and pollen tube growth of pollen grains in fruit trees [2, 3, 4]. 
Stott [5] reported that, in 32 cultivars of apple, there was good agreement between the 
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results of pollen viability assessed by sucrose hanging drop tests and by microscopic 
examination of germination on the stigma surface. 

Although various stains have been used in studies of pollen viability, staining may 
not indicate true viability. Erlanson [6] reported that many apparently morphological 
perfect grains were unable to affect fertilization. On the other hand, Visser et al [7] 
called stainable pollen grains "normal pollen" but considered them as having only the 
potential to germinate. 

The purpose of this study was to examine pollen grains for viability, germinability, 
pollen measurements and rate of pollen tube growth in 11 pomegranate cultivars with 
the aim of identifying the most common pollinators of pomegranate. 

Materials and Methods 

Pollen grains were collected from 11 pomegranate cultivars grown at the 
Experimental and Research Station in Dierab, College of Agriculture, King Saud 
University. The cultivars used were Balady red, Al-madina, Khob Al-jamil, Taeifi and 
hamid abiod (local cultivars), De Jativa and Molar (Spanish cultivars) and Banaty, 
Manfaluti, Mellasyand Succary (Egyptian cultivars). Pollen grains were collected from 
unopened flower buds, showing petal color and having reflexed sepals and placed in 
paper bags. In the laboratory, the mature unopened anthers were removed from the 
flowers and allowed to dry in a small plastic vials (5 g) at room temperature. When the 
anthers dehisced 2 to 3 days later, pollen grains were collected and stored in capped 
vials at 4°c over crystalline CaCI2' Stainability of fresh pollen samples was determined 
by acetocarmine technique as described by Roberts [8]. Two hundered pollen grains 
were counted per slide, with 10 slides for each of the 11 cultivars. The pollen grains 
stained deeply and looking normal were counted as viable, while weakly stained were 
recorded as nonviable[9]. The percentage of viable and nonviable pollen grains were 
then determined. Germination of fresh pollen grains was assessed by sucrose hanging­
drop culture with some modifications [7]. A drop of germination medium (15 % 
aqueous sucrose solution containing 200 mg H3B04, 100 mg Ca(N03)2, 100 mg 
MgS04' 100 mg KN03 and 50 mg EDTA) was placed on a coverslip and the pollen 
dusted onto the drop. The coverslip then was inverted and placed over a concave 
depression on a slide, using glycerol to seal the coverslip and prevent desiccation, then 
incubated for 24 hr. at 30° C. The 10 slides were scanned for each pollen cultivar. 
Germination counts and germination percentages were recorded. Pollen germination was 
considered to occur when a pollen tube was formed that was equal to or greater than the 
diameter of pollen grains [10]. Absolute pollen viability, or the effective germination 
capacity was calculated using the formula used by Visser et al [7, 11]. 

Absolute pollen viability = % stained pollen X % germinated pollen/I 00 
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Viable and nonviable pollen grains were examined under light microscope and 
length and diameter of grains were measured using an ocular micrometer. Shape of 
viable and nonviable pollen grains were calculated as length to diameter ratio. 

Pollen tube growth in the 11 cultivars after 24, 48 and 72 hr. when cultured in 
hanging drop media were determined. One hundred pollen tubes were measured for 
length in each time for 11 cultivars under a microscopic equipped with an eyepiece 
micrometer. 

Data was analyzed for variance using a completely randomized design. Least 
significant difference (LSD) was used to compare between means [12]. 

Results and Discussion 

Viability and germination of pollen grains 

Pollen viability measured by acetocarmine method in the 11 cultivars of 
pomegranate varied from 60 to 97%. Spanish cultivars (De Jativa and Molar) had 62.30 
and 60.00 percent of poor pollen viability, respectively, and are thought possibly to have 
semisterile megaspores. Moreover, the Egyptian cultivars (Banaty, Manfaluti, Mellasy 
and Succary) had more than 90% viable pollen grains. The same trend was found in the 
local cultivars. Pollen grains viability ranged from 89.90 % in Al-madina cultivar to 
96.65% in Khob El-jamil cultivar (Table 1). Analysis of variance indicated a highly 
significant difference for viability test by the use of acetocarmine technique among 
cultivars. The viable pollen percentage was significantly lower in the Spanish cultivars 
than that in the local and Egyptian cultivars. No significant differences were found 
between the local cultivars in one hand, and the Egyptian cultivars (Table 1). 

Many investigators determined the pollen viability in some fruit trees species 
using the acetocarmine technique [13,14]. They found that, all the tested grape cultivars 
had more than 90% viable pollen grains. Very high variability in pollen viability was 
found by Randhawa and Ramakrishnan [15] in plwn, Soost [16] in citrus, Mamedov 
[17], Sharma and Gaur [3] in pomegranate and Roberts [8] and Pearson and Harney 
[10] in rose. 

The pollen germination percentage in the 11 cultivars of pomegranate using the 
sucrose hanging drop test, (Table 1) revealed that Banaty cultivar was found to have a 
high pollen germination among the 11 cultivars, followed by Khob El-jamil cultivar, 
while Hamid abiod, Al-madina, Molar and De Jativa cultivars recorded the lowest 
values. Moderate values (between 75 and 80 %) were recorded for Succary, Manfaluti, 
Balady red and Taeifi cultivars. The Spanish cultivars had the lowest values of pollen 
germination (Table 1), while the local and Egyptian cultivars except Banaty gave about 
equal values of pollen germination. Significant differences for the in vitro germination 
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pollen were found among the most different cultivars. The viability and germinability of 
pollen grains depended on the cultivar. This variation among the 11 cultivars, suggest the 
presence of genetical differences [18]. Many investigators found that the failure of 
germination of the pollen grains was related to the structure of the pollen exine [19,20,21]. 

Table 1. The viability", gremination' and absolute pollen viability' of pollen grains in 11 pomegranate 
eultivars" 

Cultivars Viable pollen % Nonviable pollen % Pollen germination 
% 

Baladyred 91.57 bc 'll 8.43 be 79.20 cd 

AI-Madina 89.90 c 1O.l0b 72.28 fg 

Khob EI jamil 96.65 a 3.35 de 85.16 b 

Taeifi 93.26 abe 6.74 bcde 81.02 c 

Hamidabiod 88.89 c lUI b 68.04 h 

De Jativa 62.30 d 37.70 a 73.82 f 

Molar 60.00 d 40.00 a 69.59 gh 

Banaty 97.00 a 3.00e 92.52 a 

Manfaluti 95.51 ab 4.49 cde 76.95 de 

Mellasy 90.22 c 9.78b 74.65 ef 

Succary 93.94 abc 6.06 bcde 76.63 de 
* Means of i 0 replications, each containing 200 pollen grains. 
'll = Values have the same letters are not significantly different at 5% level. 
z-Viable pollen percentage determined from counting acetocarmine 

stained pollen grains. 
Y = Pollen germination percentage determined by counts of germinated pollen 

grains in sucrose solution. 
x =Absolute pollen viability = 100% stained X Germinated pollen/I 00 
w=Means seperated by L.S.D. test. 

Absolute pollen 
viabili % 

72.52 cd 

64.98 ef 

82.31 b 

75.56 c 

60.48 f 

45.99 g 

41.75 g 

89.74 a 

73.49 c 

67.35 de 

71.99 cde 

In the 11 cultivars of pomegranate, a good agreement was found in the data 
between pollen viability assessed by acetocarmine technique and with pollen 
germination assessed by sucrose solution. These data confmn data reported by Stott [5] 
on apple cultivars and Soliman et al [4] on date palm. In the present research, the 
percentage of pomegranate pollen grains that germinated was lower than the percentage 
of viable pollen assessed by acetocarmine technique. Similar results were obtained by 
Pearson and Hamey [10] on roses. 

Germinating pollen grains in sucrose solution was found to be better indicator of 
viability than staining with acetocarmine because many morphological normal pollen 
grains lacked the ability to germinate (Table 1). The absolute pollen viability percentage 
in the 11 cultivars ranged from 41.75 to 89.74 %. De Jativa and Molar cultivars (Spanish 
cultivars) had the lowest absolute pollen viability of the cultivars tested. Banaty and Khob 
El-jamil cultivars' had the highest absolute pollen viability percentage. These results are in 
agreement with those obtained by Pearson and Hamey [10]. 
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Length, diameter and shape of pollen grains 

Mean length, diameter and lenght to diameter ratio for viable and nonviable pollen 
grains in the different pomegranate cultivars is presented in Table 2. Mean length of 
viable pollen grains varied from 2.02 to 2.90 microns, while the diameter ranged from 
2.00 to 2.75 microns. The length and diameter of the nonviable pollen grains differed 
from one cultivar to another and showed significantly higher length in Manfaluti and 
Hamid abiod than that of other cultivars. 

Table 2. Length, diameter and length to diameter ratio Z of viable and nonviable pollen grains in 11 
pomegranate eultivarsY 

Cultivars Viable pollen Nonviable pollen 

Length Diameter LID Length Diameter LID ratio 

~}!!: (D}!!: ratio ~}!!: (D}!!: 

Baladyred 2.19 fg, 2.16 ef 1.01 e 1.92 g 1.39 cd 1.38 cd 

AI-Madina 2.2ge 2.19 de 1.05 a 1.98 ef 1.51 b 1.31 e 

Khob EI jamil 2.26 ef 2.17 ef 1.04 b 1.94 fg 1.47 bc 1.32 de 

Taeifi 2.15 g 2.09 f 1.03 c 1.92 g 1.28 e 1.50b 

Hamid abiod 2.90 a 2.75 a 1.05 a 2.14 c 1.93 a 1.11 f 

De Jativa 2.64 b 2.58 b 1.02 d 1.91 g 1.37 d 1.39 c 

Molar 2.38 d 2.27 d 1.05 a 2.32 a 1.26 e 1.84 a 

Banaty 2.02 h 2.00g 1.0le 2.01 de 1.49b 1.35 cde 

Manfaluti 2.64 b 2.54 b 1.04 b 2.29 a 1.97 a 1.16 f 

Mellasy 2.28 e 2.18 e 1.05 a 2.01 de 1.44 bcd 1.40 c 

Succary 2.48c 2.41 c 1.03 c 2.05 cd 1.51b 1.36 cde 

* Means of 10 replications, each containing 200 pollen grains. 
, = Values have the same letters are not significantly different at 5% level. 
Z = Length / diameter of pollen grains determined by measuring under a 

microscope with an eyepiece micrometer. 
Y = Means seperated by L.S.D. test 

Although the pollen grains of Banaty cultivar exhibited a high value and 
germinated pollen percentage, it was found to have a smaller length and diameter 
among its viable pollen grains than among the other cultivars. Meanwhile, the viable 
pollen grains of Hamid abiod had large size pollen in comparison with that in the other 
cultivars. 

The ratio between length and diameter (LID ratio), which indicated the shape of the 
pollen grains (Table 2) ranged from 1.01 to 1.05 in viable pollen grains and 1.11 to 1.84 
in nonviable pollen grains. The value of 1 to 1.25 indicate the circular shape. All viable 
pollen of the 11 cultivars and the nonviable pollen grains of Manfaluti and Hamid abiod 
cultivars had UD ratios between 1 and 1.25. Value of 1.25 to 1.50 represent an oval 
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shape and this include all nonviable pollen grains except in Molar, Manfaluti and Hamid 
abiod cultivars. Values of more than 1.5 are the elongated ones as Molar cultivar. Many 
investigators reported pollen size and shape variation among the different cultivars (Stott 
[5] in apple, AI-Tahir and Asif [22 ] in date palm, Mamedov [17] and Sharma and Gaur 
[3] in pomegranate and Cruzan [I] in Erythronium grandijlorum. 

Rates of pollen tube growth 

Pollen tube length after cultured in sucrose hanging solution grew more rapidly in 
Banaty and De Jativa than those of other cultivars (Fig. I ). Al-madina, Balady red and 
Mellasy cultivars gave the lowest pollen tube length. In general, the same trend was 
found in sampling carried out after 48 and 72 hr. from cultured in sucrose media. After 
72 hr. from cultured, pollen tube length was less than 10 Jl in Mellasy, Balady red, 
Taeifi, Al-madina and Succary cultivars and larger than 10 Jl in Banaty, Hamid abiod, 
Molar,De Jativa, Manfaluti and Khob El-jamil cultivars. These results suggested that 
the growth of pollen tubes is probably controlled by the cultivars [4, 18], and suggest 
the presence of genetical differences among the 11 pomegranate cultivars because they 
were grown under similar conditions and the same location 
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Fig. 1. Length of pollen tube after 24,48 and 72 hr. ohulture in sucrose media for 11 cultivars of 

pomegranates. 
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A positive and significant correlation was found between the absolute pollen 
viability and pollen tube length in Al-madina cultivar (Table 3). There was a positive 
correlation in absolute pollen viability and pollen tube length among all tested cultivars, 
except in Hamid abiod, De Jativa and Succary cultivars. Pearson and Harney [10] 
reported that, correlation between pollen staining and percentage of pollen germination 
was positive and significant, but absolute pollen viability was found to be a better 
indicator of viability than staining. Absolute pollen viability calculation within 
genotypes is an improved method for estimating of actual pollen viability because many 
morphological normal pollen grains lacked the ability to germinate. On the other hand, 
Cruzan[l] reported that in Erythronium grandiflorum there was no correlation between 
pollen tube growth in media and the mean size of pollen grains. 

Table 3. Correlation coefficients of absolute pollen viability (APV) with pollen tube length (PTL) in 11 
pomegranate cultivars 

Cultivar 

Baladyred 

AI-Madina 

Khob Eljamil 

Taeifi 

Hamid abiod 

De Jativa 

Molar 

Banaty 

Manfaluti 

Mellasy 

Succary 

.. Significant at om probability 

Correlation coefficient (r) 

+0.738 

+ 0.974·· 

+0.579 

+ 0.547 

- 0.234 

- 0.315 

+ 0.735 

+ 0.560 

-0.512 

+ 0.553 

- 0.251 

It can be concluded that there is conformity correlation between the data obtained 
with the use of acetocarmine coloration and the use of sucrose hanging drop technique. 
Banaty, Khob El-jarnil and Manfaluti cultivars were considered to be the proper pollen 
parents from the genotypes sampled and to have the highest potential to be more 
effective pollinators through a selective breeding program. Banaty, Khob El-jarnil and 
Manfaluti have the greatest potential for crop improvement through improved 
pollination. 
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