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ABSTRACT

The cytological analysis of the tested olive cultivars indicated that the haploid number of chromosomes in each of Teffahi, Chemlali, Wardan, Picholine, Pocoma and Hamed was 23 chromosomes. In addition, each of Pocoma and Chemlali olive cultivars had more regular chromosomal behaviour during the different stages of meiotic division than the other tested cultivars. Moreover, their pollen grains were highly viable by stainability and germination tests. On the other hand, Teffahi and Hamed olive cultivars exhibited the lowest percentages of bivalent chromosomes and pollen grain viability. Nine pollination trials were conducted during 1998 and 1999 seasons which included the following treatments: open-pollination, bagging only, hand self pollination and bagging, emasculation and bagging, and cross-pollination using pollen grains of Chemlali, Wardan, Picholine, Pocoma and Hamed olive cultivars. The obtained data indicated that Pocoma olive cultivar can be used successfully in olive breeding programs due to its regularity of chromosomal behaviour during the different stages of meiotic division. In addition, cross-pollination is very important for improving fruit set, yield and improve fruit properties of Teffahi olive cv.

INTRODUCTION

Recently, in Egypt as in many other countries there is a growing interest in olives plantation especially in the newly reclaimed soils. That is not only because olive is the oldest source of vegetable fats for human diet but also due to its agricultural economic agronomy. In addition, olives grow well under the stresses of desert conditions.

In this respect, the cultivated olives area in Egypt reached more than 87083 feddans producing about 220412 tons according to the last statistics of the Ministry of Agriculture in 1997. In spite of the rise of olives economic importance, there were few studies devoted to its production and improvement.

Bradley et al., (1961) reported that in olives, chances of fertilization and fruit set are much greater after cross-pollination than after self-pollination. Also pollen tube growth usually is faster following cross-pollination than after self-pollination and more pollen tubes can reach embryo sacs before their degeneration.

In Egypt, there is great variation in olives yield from year to year. This is due to several factors pertaining to the need for cross-pollination. Several investigators studied pollination type and pollen grain viability. (Hartmann and Griggs (1976), Sharma et al (1976), Singh and Kar (1980), Carles (1983), Kar and Singh (1984), Fernandez and Gamez (1985), Esna-Ashari and Gholami (1989), Suarez-Carica and Rallo (1987), Bartolini and Guerriero (1995), Hassan (1996), Trigui (1996), Atawia (1997) and Abd-El-Rahman (2000).

Therefore, the present investigation aimed to detect the suitable pollinator for Teffahi olive cultivar. Five pollinators were used and compared with the open pollination and hand self pollination (by bagging only or by transfer of its pollen grains) This comparative study also prolonged to clear both pollen grains viability and chromosomal behaviour in pollens of mother cells (PMC’s).

MATERIALS AND METHODS


This investigation was carried out during two the consecutive seasons of 1998 and 1999 at the faculty of Agriculture, Moshtohor, Qalubia Governorate. The selected trees of Teffahi olive cultivar were 12 years old, grown on clay loam soil with planting distance of 5 x 5 meters. The selected trees were healthy, nearly uniform in growth and received normal cultural practices followed in the commercial fields. Six olive cultivars (Olea europea L.) were used: Teffahi cultivar serving, as female parent is famous for pickling production. Hamed cultivar is usually used for oil and pickling production, Chemlali and Wardan are usually used there for oil production, while Picholine and Pocoma cultivars are famous for pickling production. The last four olive cultivars serving as male parents.

Cytological study

Chromosomal behaviour: 

Each pollinator and Teffahi olive cultivar were examined in meiotic division during diakinesis and first metaphase stages in pollen mother cells (PMC’s). In addition, the number of bivalent chromosomes and univalent were determined. According to the technique described by Sadharsan and Seethaian (1969).

Pollen grains viability:

The pollen grains viability of each tested pollinator and Teffahi olive cultivar were estimated by two methods:

a- Staining pollen grains with aceto-carmine according to Khalil (1978).

b- Germination of pollen grains on sucrose solution according to Fouad et al., (1992).

The following treatments were carried out on each of the selected trees during 25th April to 17th May in 1998 and 20th April to 16th May 1999.

a- Open pollination: The Teffahi olive flowers were left without emasculation or bagging.

b- Bagging only: flowers without emasculation were bagged.

c- Hand self-pollination: The pollen grains of the same cultivar were used for pollinating the emasculated flowers of Teffahi and covered with paper bags.

d- Emasculation and bagging: the anthers of Teffahi olive flowers were gently removed and covered with paper bags.

For the artificial pollination treatments, the selected pollinators were obtained from the faculty of Agriculture, Cairo University.

The pollen grains of each pollinator were collected according to the method described by Barratt and Arisumi (1952). 

Trees fruiting:

  Fruit set:

 The number of fruits were counted and recorded, 15 days after pollination. After June drop, the remaining fruits were counted to find out the percentage of retained fruits. Moreover, at harvest time (30th August in 1998 season and 10th September in 1999 season) the mature fruits per each treatment were picked and counted to determine the percentage of fruits retained till harvesting time (on the basis of total number of treated flowers).

Fruit and seed characteristics:

 In each fruit sample, fruit weight (g), fruit length (cm), fruit width (cm), fruit shape index, flesh / fruit percentage and the percentage of oil content in fresh weight were determined. Moreover, seed weight, seed length, seed width and seed shape index were measured. Data recorded in both seasons were subjected to analysis of variance (Snedecor and Cochran, 1972). Differences between means were compared using LSD method.

RESULTS AND DISSCUTION

Cytological studies: 

 Chromosomal behaviour: 

As for the cytological studies, data in Table (1) and Fig. (I, 1-4) showed that the haploid number of chromosomes in all tested cultivars was twenty-three, whereas the diploid number was forty-six. These results confirm those earlier findings mentioned by Riera (1950), Battaglia and Breviglieri, (1955); Vidal and Padlog (1966), Khalil (1978), Ataweia (1997) and Abd El-Rahman (2000).

At late diakinesis and first metaphase stages in meiosis, the number of bivalent and univalent chromosomes were counted in pollen mother cells (PMC’s) for each cultivar.

The chromosomal behaviour in meiosis of different cultivars, 23 bivalents appeared at late diakinesis and first metaphase stages in the majority or examined cells. In addition, all tested cultivars showed some univalent chromosomes beside the bivalent ones in some pollen mother cells (PMC’s).

High percentages of pollen mother cells with bivalent chromosomes were observed in Pocoma (93.72 and 91.35%), Chemlali (81.03 and 84.18%), Wardan (78.52 and 77.10%), Hamed (77.03 and 74.37%) and Picholine (76.14 and 74.00%) in the first and second seasons, respectively. 

On the other hand, Teffahi olive cultivar exhibited the lowest percentages of bivalent chromosomes (70.55 and 72.67%) and the highest percentages of univalent chromosomes (29.45 and 27.33%) in both seasons compared with the different pollinators. These results are in agreement with the finding of Battaglia and Breviglieri (1955), Vidal and Padlog (1966), Ataweia (1997) and Abd El-Rahman (2000).

The high number of univalent chromosomes were sometimes left in the cytoplasm, ultimately lost and leads diminished chromatin material in some nuclei, that causes irregular separation and lead to pollen sterility.

In this study there was a possible relationship between chromosomal behaviour and the viability of pollen grains, the normal behaviour of chromosomes lead to high viability of pollen grains. At the same time, there was a positive relationship between fruit set and pollen grains viability. Also, none of pollen mother cells (PMC’s) of all tested cultivars showed any multivalent chromosomes. These results confirmed the fact that, these cultivars are considered to be diploid with haploid chromosome number of 23.

Pollen grains viability:

Table (2) and Fig. (I, 5) shows the percentages of pollen grains stainability and germination of the tested cultivars.

Results concerning the stainability of pollen grains indicated that, the highest values of stainability were 97.14% and 94.05% for Pocoma in seasons 1998 and 1999, respectively. On the other hand, the lowest values of pollen stainability were observed in Teffahi olive cultivar (52.19 and 48.07) in 1998 & 1999 seasons, respectively.

For the percentage of pollen germination, it was moderately high for Pocoma (86.85 and 83.23%) in 1998 and 1999 seasons, respectively. On the other hand, Teffahi pollens showed the lowest germination percentages (41.52 and 36.11) in the two seasons, respectively.

Regarding the present data about stainability and germination, a parrallel relationship between pollen grains stainability and its germinability could be detected. These results are in agreement with the findings reported by Khalil (1978), Pinney and Polito (1989), Fouad et al., (1992), Essa (1993), Hassan (1996), Atawia (1997) and Abd-El-Rahman (2000). 

Trees fruiting: 

As shown in table (3) cross pollination of Teffahi olive cv. with the different pollinators showed significant or even highly significant increase in fruit set, remaining fruits after June drop and mature fruits percentages during 1998 and 1999 seasons when compared with the open or hand self pollination. 

The remaining fruits after June drop and mature fruits behaved similarly as in fruit set aspect.

Table (3) also showed that open pollination of Teffahi cv. was more efficient than the methods of bagging only or even the hand self pollination. This may be due to a partial self-incompatibility in flowers of Teffahi olive cultivar.

The above mentioned results clearly indicate that each of Pocoma and Chemlali pollinators caused highly significant increase of fruit set, remaining fruits after June drop and mature fruits of Teffahi olive cultivar. This may be due to high viability of their pollens and the possibility of cross-computability between Pocoma or Chemlali pollens and the receptor Teffahi olive cultivar. These results are inagreement with the findings of Lavee and Datt (1978), Khalil (1978), Mincigrucci et al., (1989), Cuvas and Rallo (1990), Rapoport and Rallo (1991), Essa (1993), Ataweia (1997), Girgis (1999) and Abd El-Rahman (2000).

 Effect on fruit properties:


Data in Table (4) clearly indicated that there were no significant differences between open pollination and each of bagging only or had selfing pollination for the fruit weight, length, width and fruit shape index as well as fruit flesh and oil content percentages in fruits of Teffahi olive cultivar during 1998 and 1999 seasons. While cross-pollination treatments gave significant increases in fruit weight of Teffahi olive cv. with Pocoma, Hamed, Picholine, Wardan and Chemlali respectively.

With regard to the fruit length as will as fruit width there were no significant differences between all treatments in the two seasons.


As for the fruit flesh percentage, there were no clear differences between open pollination and those bagging only or hand self-pollination. Meanwhile significant increase was obtained between open pollination treatment and Wardan or Picholine pollinators. While, highly significant increase was obtained by Pocoma and Hamed pollinators.

With regard to the oil content percentages, there were no clear differences between the open pollination and those of bagging only or hand selfing pollination. While, the two oil cultivars i.e. Chemlali and Wardan were increased in this respect, but the Picholine and Pocoma were the least ones. These results agreed with Khalil (1978), Essa (1993), Atawia (1997), Girgis (1999) and Abd El-Rahman (2000).

 Effect on seed characteristics: 

Table (5) shows that, no differences were observed between open pollination and the other treatments seed weight in 1998 and 1999 seasons.

With regard to the seed length and width, both Pocoma and Hamed cultivars caused highly significant increases in these two aspects. Meanwhile, Wardan and Picholine pollens led to significant increase. While, Chemlali pollen failed to show significant results in both of the two parameters as well as bagging only or hand self-pollination treatments in 1998 and 1999 seasons, respectively.


The above-mentioned results on seed length and width were reversed on seed shape index as shown in Table (5). Since, significance was recorded only at 5% level of significance between the open pollination treatment and cross-pollination in Pocoma or Hamed pollens, respectively. These results are in agreement with the earlier findings by Khalil (1978), Essa (1993), Atawia (1997), Girgis (1999) and Abd El-Rahman (2000).

It is interesting to note that the results of cytological analysis in this study about chromosomal behaviour and pollen grain viability gave an explanation for why Pocoma and Chemlali enhanced tree fruiting of olive cultivar (through increasing fruit set and reducing fruit drop) and consequently they are recommended as suitable pollinators for Teffahi olive plantations.
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Table (1): Chromosome pairing at diakinesis and first metaphase of pollen mother cells (PMC’s) of the tested olive cultivars (1998&1999 seasons).

	Cultivars
	Total No. of examined PMC’s
	PMC’s with 23 bivalents
	PMC’s with univalent

	
	
	No. 
	%
	No. 
	%

	
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999

	Chemlali

Wardan

Picholine

Pocoma

Hamed

Teffahi

LSD   5%

1%
	311

298

306

304

296

309
	297

310

300

312

316

322
	252

234

233

284

228

218
	250

239

222

285

235

234
	81.03

78.52

76.14

93.72

77.03

70.55

2.18

3.67
	84.18

77.10

74.00

91.35

74.37

72.67

2.10

3.61
	59.00

64.00

73.00

20.00

68.00

91.00
	47.00

71.00

78.00

27.00

81.00

88.00
	18.97

21.48

23.86

6.28

22.97

29.45

1.96

3.48
	15.82

22.90

26.00

8.65

25.63

27.33

1.78

3.36


Table (2): The percentage of stained and germinated pollen grains of the tested olive cultivars (1998&1999) seasons.

	Cultivars
	No. of tested pollen grains
	Pollen stainability
	Pollen germination

	
	
	No. of stainable pollen grains
	Stainable pollen grains %
	No. of tested pollen grains
	No. of germinated  pollen grains
	Pollen germination %

	
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999

	Chemlali

Wardan

Picholine

Pocoma

Hamed

Teffahi

LSD    5%

1%
	1891

1540

1913

1821

1948

1755
	2011

1983

1841

1713

1934

1864
	1438

1095

1244

1769

1248

916
	1611

1449

1257

1611

1301

896
	76.04

71.10

65.03

97.14

64.07

52.19

3.70

4.29
	80.11

73.07

68.28

94.05

67.27

48.07

5.11

6.40
	894

867

798

791

824

855
	933

894

967

984

876

911
	617

548

473

687

413

355
	676

592

588

819

501

329
	69.02

63.21

59.27

86.85

50.12

41.52

3.22

4.56
	72.45

66.22

60.81

83.23

57.19

36.11

4.17

5.82


Table (3): Effect of different pollination treatments on fruit set, remaining fruits after June drop and mature fruits of Teffahi trees (1998 / 1999 seasons).

	Treatments
	Fruit set %
	Remaining fruits after June drop %
	Mature fruits %

	
	1998
	1999
	1998
	1999
	1998
	1999

	Open pollination

Bagging only

Hand self pollination

Emasculation and bagging

Cross-pollination with: -

Chemlali pollen

Wardan pollen
Picholine pollen

Pocoma pollen
Hamed pollen
	8.33

7.41

7.60

4.80

12.81

11.96

10.86

14.71

9.65
	10.28

9.83

9.88

5.11

14.90

12.86

12.53

18.13

11.97
	6.17

5.03

5.11

0.00

10.23

9.46

8.55

12.28

7.63
	8.23

7.94

7.96

0.00

12.86

11.93

10.77

14.81

9.46
	4.34

3.29

3.41

0.00

8.84

7.93

7.11

9.76

5.89
	6.22

5.44

5.60

0.00

10.70

9.86

8.97

11.81

7.55

	LSD                   5%

                            1%
	1.83

2.98
	1.94

3.11
	1.53

2.94
	1.29

2.86
	1.47

2.90
	1.38

2.86


Table (4): Effect of different pollination treatments on fruit characters of Teffahi cultivar 

             (1998 / 1999 seasons).

	Treatments
	Fruit weight 

g.
	Fruit length cm.
	Fruit width cm.
	Fruit shape index L/w
	Flesh fruit %
	Oil content in fresh weight %

	
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999

	Open pollination

Bagging only

Hand self pollination

Emasculation and bagging

Cross-pollination with: -

Chemlali pollen

Wardan pollen

Picholine pollen

Pocoma pollen
Hamed pollen
	10.21

9.98

9.98

0.00

10.94

11.86

12.57

13.86

13.72
	9.84

9.80

9.74

0.00

10.11

10.96

11.63

14.02

12.37
	2.41

2.39

2.38

0.00

2.79

2.85

2.85

2.96

2.92
	2.26

2.21

2.21

0.00

2.64

2.77

2.80

2.94

2.90
	2.14

2.07

2.10

0.00

2.27

2.21

2.36

2.39

2.41
	2.10

2.03

2.05

0.00

2.18

2.25

2.29

2.34

2.36
	1.13

1.15

1.13

0.00

1.23

1.29

1.21

1.24

1.21
	1.08

1.09

1.08

0.00

1.21

1.23

1.22

1.26

1.23
	81.12

82.26

82.37

0.00

84.16

85.21

85.00

86.33

89.24
	80.43

82.19

82.10

0.00

83.47

84.28

83.66

85.86

87.94
	5.16

5.00

4.99

0.00

14.81

11.23

8.97

7.53

10.81
	4.98

5.00

5.00

0.00

11.97

9.86

7.55

6.91

8.97

	L. S. D.
	5%

1%
	1.09

2.13
	0.99

2.10
	0.39

0.55
	0.41

0.64
	0.19

0.25
	0.23

N.S.
	0.10

0.16
	0.09

0.14
	3.97

4.64
	4.11

5.61
	2.37

4.19
	2.29

4.13


       Table (5): Effect of different pollination treatments on seed characters of Teffahi olive fruits

                     (1998 & 1999 seasons).

	Treatments
	Seed weight g
	Seed length cm.
	Seed width cm.
	Seed shape index L/w

	
	1998
	1999
	1998
	1999
	1998
	1999
	1998
	1999

	Open pollination

Bagging only

Hand self pollination

Emasculation and bagging

Cross-pollination with: 

Chemlali pollen

Wardan pollen

Picholine pollen

Pocoma pollen

Hamed pollen
	1.43

1.46

1.43

0.00

1.40

1.42

1.42

1.21

1.39
	1.29

1.31

1.30

0.00

1.29

1.29

1.31

1.91

1.21
	1.18

1.24

1.30

0.00

1.34

1.36

1.43

1.66

1.64
	1.37

1.39

1.41

0.00

1.46

1.53

1.56

1.71

1.70
	0.79

0.78

0.78

0.00

0.81

0.83

0.87

0.92

0.94
	0.83

0.86

0.86

0.00

0.84

0.87

0.91

0.94

0.97
	1.49

1.59

1.67

0.00

1.65

1.64

1.64

1.80

1.74
	1.65

1.62

1.64

0.00

1.74

1.76

1.71

1.82

1.75

	L. S. D.
	5%

1%
	0.09

0.12
	0.06

0.09
	0.16

0.28
	0.19

0.31
	0.05

0.08
	0.07

0.11
	0.20

0.31
	0.17

N.S.


Fig (I)

1- Leptotene stage in Teffahi olive cv. showing that, the chromosomes are long, slender and very difficult to examine.

2 -Diaknesis stage showing 22 bivalents and 2 univalents chromosomes.

3 -Anaphase 1 stage showing normal division “23 chromosome at each pole in Pocoma olive cultivar”.

4 -a - Tetrad stage showing regular division with four normal microspores in Chemlali olive   

         cultivar.

     b - Tetrad stage showing abnormal division with three microspores in Teffahi olive cultivar instead of four microspores.

5 - Fertile pollen grains of Pocoma olive cultivar.

الملخص العربي

التحليل السيتولوجى وتقييم بعض الملقحات للزيتون التفاحى

 خالد على إبراهيم بكرى1 روحية بدير محمد عطية 2

1 قسم البساتين-كلية الزراعة بمشتهر-جامعة الزقازيق-فرع بنها

2 قسم البساتين – كلية الزراعة – جامعة عين شمس

أجريت هذه الدراسة بكلية الزراعة بمشتهر عامى 1998 ، 1999 وذلك بغرض تقييم بعض الملقحات للزيتون التفاحى. وأوضحت الدراسة السيتولوجية أن العدد الأحادى لكروموسومات الزيتون لكل من أصناف التفاحى – الشملالى – الوردان – البيكوالين – البيكوما والحامض هو 23 كروموسوم. كما أوضحت الدراسة أن صنفى البيكوما والشملالى كانا أكثر الأصناف انتظاما فى السلوك الكروموسومى من خلال الأطوار المختلفة للانقسام الميوزى كما كانت حيوية حبوب لقاح كل منهما عالية باختبارى الصبغة والإنبات على بيئة صناعية.


كما أجريت تسع معاملات لتوضيح تأثير التلقيح الذاتى والخلطى على إثمار الزيتون التفاحى وهذه المعاملات هى: التلقيح المفتوح – تكييس الأزهار فقط – التلقيح الذاتى بحبوب لقاح نفس الصنف (التفاحى) –خص الأزهار وتكييسها – التلقيح الخلطى اليدوى بحبوب لقاح كل من (الشملالى – الوردان – البيكوالين – البيكوما – الحامض).

وأوضحت النتائج أن افضل المعاملات هى التلقيح الخلطى بحبوب لقاح البيكوما حيث زادت نسبة العقد ونسبة الثمار المتبقية بعد تساقط يونيو وكذلك نسبة الثمار التى وصلت إلى مرحلة الجمع كما كانت أحسن المعاملات فى تحسين خصائص الثمار الناتجة منها. 

ومن هذه الدراسة يمكن التوصية باستخدام صنف البيكوما كملقح بأمان فى برامج التربية والتهجين فى الزيتون حيث سلوكه الكروموسومى المنتظم وتأثيره المميز على العقد والمحصول وكذلك صفات جودة الثمار.
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