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ABSTRACT

This experiment was carried out on four olive cultivars namely,

Kronaiki, Cairo 7, Wardan and Frantoio during 3 Successive seasons (1996,
1997 and 1998) at the experimental Orchard of the Faculty of Agricultural,
Assiut University.

The present investigation aimed to study the relationship of mating

system in the studied cultivars with fruit properties : fruit weight, flesh weight
and its percentage seed weight,

Kronaiki and/or Frantoio cultivars are best grown in a single orchard as
they self-set fruits with high fruit weight compared to cross-pollinated either
together or with other male parents. For better fruit weight in Cairo 7
and/or Wardan cultivars, Kornaiki would be the best pollmizer for such
cultivars.

Mating system was found not to affect flesh weight percentages. Selfing vs.
cross pollination did not show generally significant differences in such
character. On the other hand, selfing of Frantoio (bagging and/or hand
selfing) induced lower flesh weight compared to cross pollination.

Fruit shape of Frantoio cv. was found to be significantly influenced by
mating system, selfing of Framtoio cv. produced fruits with less
height/diameter ratio than cross and open pollination. Such observation
could not be observed in other cultivars.

Seed weight was found to be influenced by mating system only in Kronaiki
and/or Frantoio cultivars but at opposite directions while in Cairo 7 and
Wardan cultivars no particular trend was found.

The present study emphasized the importance of cultivar selection

suitable to Assiut site as Kronaiki, Frantoio and Wardan (but not Cairo 7) in



addition to varietal combination in mixed plots. Kronaiki proved to be superior
male parent under the experiment conditions,

Key words: Olive, Olea europea , Mating system, Pollination, Fruit
characteristics,

INTRODUCTION

It was believed that olive (Olea europea L) originated in Crete and
was introduced from Crete to Egypt around 1800 B.C. (Anagnostopoulos
1951). Its cultivation spread from Greece or North Africa to Italy and to
other Mediterranean countries around 600 B.C. (Goor 1966 and Hartmann
and Bougas 1970).

Olives helps to combat problems of environment and its protection
that are currently of concern to nation authorities and international
organizations (Denis 1977). Also olive tree is considered as an important
crop which can thrive successfully under dry conditions (Bailey 1961) and
therefore would be a good solution to desert type and reclaimed soils. Olive
fruits are used for oil extraction and for pickling. The oil proportion in the
fruit, ranged from 35 to 70% on dry weight basis (Williams 1966, Sonntag
1979, Rana and Ahmed 1981 and Balatsouras, ef al 1988).

Many olive trees fail to set satisfactory yield due to pistil abortion
resulting in lack of sufficient numbers of perfect flowers (Hartmann, 1950) or
for problems associated with pollination (self pollination and / or cross
pollination among cultivars).

Olive acreage in 1997 was estimated by 87,083 feddans producing
about 220,412 tons {(average 3.78 tons/feddan). Nevertheless, there were
58,331 feddans in production (66.98% of total area) and the rest (28,752
fed) are considered unfruitful yet. New reclaimed area (out of the valley)
planted with olive was estimated by 57,738 feddans representing 66.30% of
total area of olive plantation in Egypt.

Middle and Upper Egypt Governorates contributed 17.56% of nation
olive area (15,294 feddans). Olive is found to be spread southward to Qena
while no record of olive plantation in Luxor and Aswan (Statistics Dept.,
Ministry of Agriculture 1997). Although the latest statistics showed that
Assiut has only 230 feddans, about 1,200 feddans have been already planted
with olive during the last few years in the reclaimed soils east of Assiut in the
Assiuti Valley and expected to be more. Such shortage in olive area in the
south of Egypt might be due to lower productivity of olive tree. Therefore,
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the present investigation is considering some of factors that would shed some
light on problems associated with olive tree productivity under Assiut
environments in particular the relationship of mating system in the studied
cultivars with fruit physical characteristics

MATERIALS AND METHODS

This investigation was carried out on four olive cultivars namely,
Kronaiki, Cairo 7, Wardan and Frantoio through three successive seasons
(1996, 1997 and 1998) at the Experimental Orchard of the Faculty of
Agriculture, Assiut University. Uniformly vigorous trees were randomly
selected from each cv. Such trees were 11 years old and planted at 5x5
meters apart, in a clay soil.

Out of the four selected cultivars, Kronaiki, Cairo 7 and Frantoio are
known as oil producing cultivars and Wardan is double purpose cv. Data
were recorded for the following parameters as follows:

Pollination studies
The following matings were made for each cultivar as follows:
a- Open pollination. b - Bagging only.
¢ - Hand selfing d - Cross pollination by other selected cultivars.

These treatments were applied in a complete randomized design with
four replicates.

For the open pollination treatment, the flowers were left under the ‘
natural conditions of the orchard. In bagging flowers were covered with
cloth bags prior to flower opening.

For hand selfing, the pollens grains of the same cultivar were used for
pollinating after flower emasculation and flowers were then covered with
cloth bags.

For cross-pollination, the pollen grains of each cultivar were used for
pollinating the other female cultivar and flowers were covered with cloth
bags. Pollen was applied to the stigma of the emasculated flowers at balloon
stage (prior to opening) by shaking the paper bags containing pollens.

After 20 days of pollination, the protecting cloth bags were removed.
In each fruit sample, the following parameters were determined:

1 - Fruit and flesh weight values and percentages.
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2 - Fruit dimensions, height, diameter and fruit index.
3 - Seed weight.

Statistical analysis and comparison among means were made using
L.S.D. test at 5% level according to Steel and Torrie (1980).

RESULTS AND DISCUSSION

Physical characteristics
Fruit weight

The data presented in Table (1) showed that bagging and hand sclfing
pollination of Kronaiki gave the best results and they have high significant
effect compared with other treatments. The lowest value of fruit weight in
Kronaiki cv. was observed when crossing was made using pollen taken from
Cairo 7 cultivar.

Table 1. Effect of different pollination treatments on fruit weight (g) in . Kronaiki,

Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997 and 1998
seasons,

Pollination Hand | Cross pollination (J) LS.D.
Open | Bagti2 | oifimg | ~Caire? | Wardan | Framtolo | 0.05

Cultivar

1996 | 069 | 092 | 0.88 | 0.38 0.51 0.64 | 005

Kronaiki [ 1997 | 069 | 091 | 094 | 037 | 052 | 064 | 0.04

1998 | 0.76 | 094 | 091 | 043 054 | 066 § 0.04

Avg. {071 ] 092 | 091 | 039 | 052 | 065
Kromaiki | Wardan | Frantolo

1696 | 1.33 [ 135 | 137 | 165 1.22 120 | 007

Cairo 7 1997 | 133 ] 137 [ 138 ] 158 | 125 | 124 | 003

1008 | 132 | 145 | 145 1.72 1.26 1.25 | 0.12

Avg. | 133 1 139 | 140 | 165 124 123

Kronaiki ’Ca.iroT Frantofo

1996 | 263 | 226 | 227 | 287 209 1 217 | 0.07

Wardan 1997 | 256 | 230 {232 § 292 209 | 216 | 016

1998 | 2.50 | 240 | 240 | 2.95 207 | 220 | 005

Avg. | 256 | 232 | 233 | 291 208 | 218

Kronaiki | Caire7* ‘Wardan

1996 [ 155 | 206 | 217 | 169 - 162 | 008

Frantoio | 1997 [ 150 | 200 | 209 | 1.63 - 158 | 007
1998 | 166 1 221 [ 214 ] 174 - 1,70 | 0.06
Avg. | 157 [ 209 [ 213 | 169 - 1.63

* No fruit set
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The highest value of Cairo 7 fruit weight was observed when it was
pollinated by Kronaiki pollen.

From the obtained data for Wardan cv. it could be observed that
crossing  with Kronaiki polien gave the heaviest fruit followed by open
pollination. Crossing with Cairo 7 gave the lowest value of fruit weight,

Concerning the average of fruit weight of Frantoio cv. it could be
observed from Table (1) that bagging and hand selfing gave the best results.
No frvits set from Frantoio cultivar when it was pollinated by Cairo 7
cultivar.

In general, based on fruit weight data, it can be concluded that
Kronaiki and/or Frantoio cultivars could be best grown in single orchard as
they self set fruits with high fruit weight compared to cross-pollination. For
better fruit weight in Cairo 7 and/or Wardan cultivars, Kronaiki would be the
best pollinizer for such cultivars. Kronaiki pollens induced an average of 1.65
g in Cairo 7 cv compared to fruit weight ranging from 1.23-1.4 g in other
mating systems and male parents. Same conclusion was true in Wardan
cultivar where Kronaiki pollens induced 2.91 g as an average fruit weight
compared to the range from 2.08 to 2.56 g for other treatments. Obviously,
fruit weight was found to be significantly influenced by mating system and
the pollinizer used.

The early findings of Khalil (1978) and Eassa (1993) concluded that
cross pollination increased fruit weight compared to selfing and bagging but
the current investigation emphasized that the selection of pollinizer has an
effective role on fruit weight as Kronaki was an effective male parent even
when selfed.  This was confirmed by pollen viability test, which indicated
higher pollen viability (data not shown). The data of Cairo 7 and Wardan
cultivars confirm early findings of Khalil (1978) and Eassa (1993).
Therefore, it can be stated that the selection of the male parent (poilinizer) in
addition to cross pollination would lead to a heavier fruit weight if the
pollinizer had a high pollen viability (as in Kronaiki). Moreover, Cairo 7
proved to produce the least fruit weight when used in almost all crosses
followed by Wardan cv. under Assiut and experiment conditions. Controlled
pollination by hand vs bagging did not show significant differences in fruit
weight.
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Fiesh weight {g)

The effects of different pollination treatments on flesh weight (g) of
Kronaiki, Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997
and 1998 seasons are presented in Table (2).

Table 2 Effect of different pollination treatments on flesh weight (g) in Kronaiki,
Cairo 7, Wardan and Frantoio olive coltivars during 1996, 1997 and 1998

seasons,
Pollination Hand | Cruss pollination (¢ LSD.
Cultivar Open | Bagging | oifing Caim?’po Wardan (Fzmtolo 0.05
1996 0.48 0.62 .60 0.26 0.4 0.45 0,04
Kronaiki | 1997 | 048 [ 063 | 063 | 025 034 | 045 | 0.13
1998 0.52 0.63 .62 0.28 (.36 045 0.13
Avg, 0.49 .63 0.62 0.26 0.35 045
Krumiki | Wardan | Frautoio
1996 1.05 1.06 1.08 1.31 0.95 093 0.06
Cairo 7 1997 1.05 1.08 1.09 1.25 0.98 0.96 0.03
1998 1.04 1.15 1.15 1.37 (.98 0.98 0.10
Avg, 1.05 1.10 1.11 1.31 0.97 0.96
Kroualkd | Calro7 | Frantoio
1996 52.08 1.78 1.79 2.26 1.63 1.72 0.08
Wardan 1997 | 202 | 180 | 18 | 238 1.64 171 | 014
1998 1.97 1.88 1.90 2.39 1.62 1.73 0.06
Avg. 2.02 1.82 1.84 2.34 1.63 1.72
Kronalkl | Csire7* | Wardan
1996 1.18 1.52 1.61 1.30 - 1.24 0.06
Frantoio 1997 | 116 | 149 | 1.55 1.26 - 122 | 0.06
1998 1.26 1.61 1.56 1.32 - 1.29 0.05
Avg, 1.20 1.54 1.57 1.29 - 1.25
* No fruit set

Kronaiki cultivar The data presented in Table (2) demonstrated that
bagging and selfing pollination gave the heaviest flesh weight compared with
the other treatments. On the other hand, cross-pollination with Cairo 7

cultivar resulted in lesser flesh weight (g) comparing with other treatments,

Cairo 7 cultivar It is clear from Table (2) that a heaviest flesh weight
produced from Cairo 7 fruits when poliinated by Kronaiki olive cultivar.
The other pollinating cultivars namely Wardan and Frantoio gave similar the
values of flesh weight with no significant differences. Also, the remaining
pollination treatments {open pollination, bagging and hand selfing) gave
neaily the same values of flesh weight and the differences between them were

not significant,

336



Wardan cultivar It could be observed from Table (2) that cross pollination
with Kronaiki olive cultivar gave the best results followed by open
poliination. Cross-pollination with Cairo 7 cv. gave lowest values of flesh
weight (g). On the other hand, bagging and hand selfing pollination gave
nearly the same values of fiesh weight and the differences between the two
treatments were not significant.

Frantoio cultivar Bagging and hand selfing gave the best results of flesh
weight (Table 2). On the other hand, open pollination gave lowest values of
flesh weight compared with other treatments. As mentioned before no fruits
were produced from Frantoio cultivar when it was pollinated by Cairo 7
cultivar.

Flesh weight percentage

The effects of different pollination treatments on flesh weight % of
Kronaiki, Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997
and 1998 seasons are presented in Table (3).

Table 3.Effect of different pollination treatments on flesh weight percentage in

Kronaiki, Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997
and 1998 seasons.

Pollination Hand | Cross pollination LS.D.
Open | Bagge | oifing c.i;:.rpo W:'t::n (??\zmm 0.05
1906 | 6884 | 67.12 67.99 67.30 6564 69.29 NE.
Kronaiki 1997 | 69.18 | 6905 | 6850 66.22 65.37 70.39 1.80
1998 | 6865 | 6739 | 6876 65.86 65.75 67.16 184
Avg, | 6889 | 6785 | 6842 6627 65.59 68.95
Kronaild | Wardan | Framtoio
1996 | 7890 | 7847 | 78.78 79.37 78.08 7125 0.92
Cairo 7 1997 | 7916 | 7889 | 79.17 79.28 78.88 7728 NS |
1998 | 7835 | 7932 | 7931 7959 7778 7778 1.29
Avg | 7880 | 7835 | 7909 79.41 7825 145
Kronalid { Calro7 | Frantoio
1996 | 7921 | 78.79 | 78.82 79.66 711 7926 NS.
Wardan 1997 | 7890 | 1879 | 7942 80.40 7850 79.04 NS.
1908 | 7877 { 7830 79.13 81.00 T1.63 78.63 129
Avg. | 7896 | 7863 79.12 8035 77.95 7898
Kronalki | Caro 7" | Wardan

Cultivar

1996 | 7604 | T3.54 | 7408 | 7107 : 7642 | 00
O 1997 77.43 7425 74.04 T1.15 - 77106 0.44
Frantoio 1998 | 7560 | 7290 | 1347 | 7601 - 75.89 | 0.43
Avg. 76.36 7356 7373 76.74 - 76.46
* No fruit set
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In all cultivars during the three seasons of study, there were little differences
among all pollination treatments in relation to flesh weight percentage. Most
differences were not significant particularly in Wardan cv. Mating system
was not found to affect flesh weight percentages. Seifing vs. cross-
pollination did not show generally significant differences. Some exceptions
could be found in Wardan cv. when Kronaiki cv. was used as a pollinizer
induced higher flesh weight percentage (80.35) compared to Cairo 7
pollinizer for Wardan (77.95). On the other hand, selfing of Frantoio
(bagging and/or hand selfing) induced lower flesh weight % (73.56 and
73.73, respectively) compared to open pollination (76.36) and cross
pollination (76.74 and 7646} with Kronaiki and Wardan pollinizers,
respectively. Cairo 7 as a pollinizer for Frantoto did not result in fruit set.

The present data are in agreement with Eassa (1993) who reported
msignificant effect of mating system on such character in Manzanillo,
Wardan and Frantoto cvs. except in Frantoio cv. where this study showed
higher flesh weight % in cross-pollination compared to selfing. Data also are
not in agreement with what was mentioned by Khalil (1978) where increment
in flesh weight % was reported in Chemiali cv. when was crossed with
Hamid cv. In addition, the present data do not agree with what was
mentioned by Eassa (1994) who reported decrement in flesh weight %
associated with the increment in fruit weight. For instance Wardan when
crossed by Kronaiki induced high fruit weight (2-34 g) compared to 1.84 g
of hand selfing meanwhile flesh weight % values were 80.35 and 79.12
respectively.

Fruit Dimensions

The effect of different pollination treatments on fruit dimensions of
Kronaiki, Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997
and 1998 seasons are presented in Tables (4, 5, and 6).

Fruit height (cm)
Kronaiki cultivar

From the obtained data (Table 4), it could be concluded that bagging

and hand selfing gave the highest fruit height (cm) compared with other

treatments. On the other hand, cross pollination with Cairo 7 cv. gave the
shortest fruit among all pollination treatments.
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Table 4. Effect of different pollination treatments on fruit height (cm) in Kronaiki,
Caire 7, Wardan and Frantoio olive cultivars during 1996, 1997 and 1998

Sea30ns.
Pollination | | 5., | Hasd | Cross pollination (J) Ls.f‘
Cultivar selfing [ Cairg7 | Wardan | Framtoio | 0.05
1996 | 153 178 172 131 138 1.49 0.17
Kronaiki 1997 | 130 1.80 178 1.20 139 143 0.08
1998 | 157 177 177 126 138 149 0.07
Ave, | 153 178 1.76 126 1.38 148
Kronaiki | Wardan | Frantoio
1996 | 185 L8 188 2.06 182 178 .30
Cairo 7 1997 | 182 1.83 184 197 178 170 0.04
1998 | 1.8 1.88 187 2103 181 175 0.06
Avg. | L84 1.87 186 702 1.80 173
Kronalld | Cairo7 | Frantolo
1906 | 2.10 197 200 223 195 K] 0.10
Wardan 1997 | 213 202 198 737 188 190 0.08
Toog | 203 198 198 238 188 193 012 |
Avg, | 209 159 195 F%7) 1.90 192
Kronaild | Caire7* | Wardan
1996 | 209 2.59 2.63 2.30 . 722 0.05 |
. 1957 | 208 2.46 248 227 . 2726 0.12
Frantoio 1998 | 2.3 268 261 235 - 730 0.10
Ave, | 2.00 258 257 231 . 2.26
* No fruit set

Cairo 7 cultivar

Data presented in Table (4) showed that the highest fruit height of
Cairo 7 cv. occurred when it was pollinated with Kronaiki cv. On the other
side, cross pollination with Frantoio cv. gave lowest values of fruit height
comparing with other pollination treatments. Slight differences could be
observed among the other pollination treatments and differences between
most of them were not significant.

Wardan cultivar

It could be observed from Table (4) that pollination by pollen taken
from Kronaiki cv. gave highest values of fruit height (cm). The followed
treatment was open pollination. The differences between most other
treatments were not significant.

Frantoio cultivar

Bagging and hand selfing produced the highest fruit height and they
had high significant effect compared with the other pollination treatments.
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Open pollination gave lowest values of fruit height. On the other hand, little
differences could be observed on fruit height of Frantoio cv. when it was
pollinated by Kronaiki and Wardan cv.

Fruit diameter

Kronaiki cultivar

Data presented in Table (5} indicated that the highest values of fruit
diameter were produced by bagging and selfing . The lowest values were
found when Kronaiki was pollinated by Cairo 7 cv.

Table 5. Effect of different pollination treatments on fruit diameter (¢cm) in Kronaiki,
Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997 and 1998

Seasons.
r———y
Pollination Open | Bagging | B | Cross pollination () LS.D.
Cultivar selfing | Cairo7 | Wardan | Frantoto | 0.05
1996 0.89 0.99 0.97 0.75 0321 0.8% 0.04
Kronaiki 1997 0.89 0.99 0.99 072 0.81 089 0.04
1998 093 1.00 098 0.76 .80 038 0.04
Avg. 0.90 0.99 G.98 074 0.81 0.89
Kronalld | Wardan | Frantoio
1996 1.12 1.13 L 113 118 1.12 1.10 0.05
Cairo 7 1997 1.15 117 115 1.20 1.13 1.10 0.05
1998 1.15 116 115 1.20 1.14 1.1 0.03
Avg. 114 .15 1.15 1.19 .13 1.10
Kronatlkd | Cairo7 | Framtoto
1996 148 1.42 1.40 1.53 1.38 1.37 0.07
Wardan 1997 1.53 1.43 1.40 1.57 1.35 1.42 0.04
1998 1.52 1.47 1.43 1.58 133 1.40 0.04
Avg. 151 144 1.41 1.56 1.36 1.40
Kronaiki | Caire7" | Wardan
1996 1.35 1.76 182 1.43 - 1.39 0.05
- 1997 1.32 164 1.68 1.42 - 141 0.06
Frantoio 1998 1.39 1.76 1.74 1.46 - 1.4 0.08
Avg, 135 1.72 1.75 1.44 - 1.41
* No fruit set

Cairo 7 caltivar

From tabulated data (Table 5) , cross pollination with Kronaiki cv.
gave the highest values of fruit diameter compared with the other
treatments. Little differences could be observed among remaining pollination

treatments and differences between most of them were not significant.
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Wardan cultivar

Data obtained in Table (5) indicated that cross-pollination with
Kronaiki gave highest values of fruit diameter followed by open pollination.
The lowest values of fruit diameter were observed when cross pollination by
Cairo 7 except in 1996, The other treatments gave similar values and the
differences between most of them were not significant.

Frantoio cultivar

It is clear from Table (5) that selfing and bagging gave highest fruit
diameter and open pollination gave lowest values. The differences between
cross pollination by Kronaiki and Wardan were not significant.

Fruit index (height/diameter ratio)

Data presented in Table (6) showed the effect of different pollination
treatments on the ratio of height/diameter.

Table 6. Effect of different pollination treatments on fruit index (height/ diameter) in
Kronaiki, Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997
and 1998 seasons.

Poltination | o Hmd | Cross pollination {(3) LSD.
Cuftivar selfing | Cairc7 | Wardsn | Framtolo | 005
1996 1.72 1.30 1.78 174 171 1.69 NS.
Kronaiki 1997 1.69 1.8 1.80 1.68 1.72 1.63 0.12
1998 170 177 1.83 166 1.73 1.71 N.
Avg. 1.70 177 - | 180 1.69 1.72 1.68
Kropaiki | Wardan | Framtoio
F 1996 1.66 167 1.66 1.75 1.63 1.62 NS.
Cairo 7 1997 1.58 1.59 1.60 1.64 1.58 .55 NS.
1998 1.61 162 1.62 168 1.59 1.57 0.06
AVE. 162 1.63 1.63 169 1.60 1.58
Kronaild | Calro 7 | Frantoio
1996 142 139 1.43 146 1.41 1.40 NS.
Wardan 1997 139 142 1.42 139 139 1.34 NS
1998 1.35 135 138 142 1.39 139 NS.
Avg. 139 1.39 141 142 1.40 1.38
Kropaiki | Caro7* | Wardan
1996 1,55 1.47 1.45 1.60 - 1.60 0.05
. 1997 1.56 1.50 1.58 1.60 - 1.60 0.07
Frantoio 1998 1 1.5 | 152 | 15 161 - 160 0.06
Avg, 1.55 1.50 1.48 1.60 - 1.60
* No fruit set
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Kronaiki cultivar

From the obtained data it could be observed that at 1996 and 1998
there were no significant effect of different pollination treatments on the fruit
index whilein 1997, bagging and selfing gave highest ratios.

Cairo 7 cultivar

The differences between all pollination treatments at 1996 and 1997
were not significant. While at 1998 season the significant difference was only
between cross pollination with Kronaiki and the other treatments.

Wardan cultivar

There were no significant effect of pollination treatments on fruit
index during the three seasons of study.

Frantoio cultivar

Data presented in Table {6) demonstrated that cross pollination with
Kronaiki and Wardan gave the highest ratio. Little differences could be
observed between the other treatments .

In conclusion, data presented in the current study indicated that
Kronaiki pollens induced the highest fruit height even when  selfed also as a
pollinizer for Cairo 7 and Wardan cultivars. Frantoio cultivar had also a
positive effect on fruit height but only in selfing while as a pollinizer of other
cultivars did not have a promotive effect in this character. Data also showed
that Kronaiki followed by Frantoio showed strong effect on such character
in selfing and their combination when they were used as pollinizer, Cross-
pollination did not show superiority against selfing in such character. Same
conclusion also applied to fruit diameter. Fruit shape of Frantoio cv. was
found to be significantly influenced by mating system, selfing of Frantoio
produced fruits with less height/diameter ratio than cross and open
pollination. Such observation was not observed in other cultivars.

The early studies by Khalil (1978) and Eassa {1993) supported the
present study concerning varietal responses to specific mating systems and
pollinizer. In addition, no particular trend was found to all cultivars in the
these characters (height, diameter and fruit index). Fruit shape of their
studies showed slight-insignificant effect of pollinizer and mating system in
Chemlali, Mission, Manzanillo, Frantoio and Wardan cvs. combinations. The
later was not in agreement of the data of the current study where cross and
open pollination induced longer fruit in Frantoio while the opposite was
found in Kronaiki , where selfing induced longer fruit compared to crossing.
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Fouad et al (1992) confirmed the relation between olive fruit
dimensions and olive cultivars. Fruit dimensions increased gradually from
the beginning of fruit development till fruits reached their full size (Ezzat
and El-Azzouni 1963, Hegazi 1970 and Hassan 1980).

Seed weight

The effect of different pollination treatments on seed weight of the
olive cultivars during the 3 seasons are presented in Table (7).

Table 7. Effect of different pollination treatments on sced weight (p) in Kronaiki,
Cairo 7, Wardan and Frantoio olive cultivars during 1996, 1997 and 1998

seasons.
Pollination | | 5 o, | Fand | Cross pollination @) | LsDh
Cultivar selfing " Cairo7 | Wardan | Frantolo | .05
1996 | 032 030 028 011 0.18 ©.20 0.03
Kronaiki 1997 | 0zi 0.28 029 0.13 018 019 0.02
1998 | 024 031 028 015 0.19 022 0.02
Avg. | 022 0.30 028 0.13 0.18 0.20
Kronalki | Wardan | Frantoio
1996 028 0.29 0.29 0.34 0.27 0.27 0.02
Cairo 7 1997 | 028 .29 029 0.33 0.26 018 0.03
1998 | 029 0.30 030 0.35 038 0.2% 0.03
Avg, | 038 0.29 929 0.34 027 028
Kronaild | Calro? | Frmoio
1996 | 0.35 0.48 0.48 0.59 0.47 0.45 .11
Wardan 1997 | 034 0.49 0.48 0.58 045 046 0.06
1998 | 053 0.52 0.50 056 046 047 0.04
Avg. | 054 850 0.49 0.58 046 045
Kronalld | Cais 7* | Wardan
1996 | 037 0.5 0.56 0.39 . 038 0.03
. 1997 | 034 0.52 054 0.37 . 036 0.02
Frantoio 1998 | 0.41 0.60 0.58 0.42 - 0.41 0.02
AVgE 037 0.56 (.56 0.39 - Q.38
* No fruit set
Kronaiki cultivar

It is clear from Table (7) that smallest seeds were obtained when
Kronaiki cultivar was pollinated by Cairo 7 cultivar. On the other hand,
heaviest seed weight was observed upon bagging and hand selfing .

Cairo 7 cultivar;

Differences among the various pollination treatments on the seed
weight (with exception of cross pollination with Kronaiki) were not
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significant. Cross-pollination with Kronaiki gave heaviest seed weight
compared with other pollination treatments.

Wardan cultivar

Data presented in Table (7) showed that cross pollination with
Kronaiki gave the heaviest seed weight followed by open pollination.

Frantoio cultivar

Open pollination and cross pollination with Kroaniki and Wardan
cvs. gave less seed weight and the differences between them were not
significant. On the other hand, bagging and hand selfing gave heavier seed
weight and also the differences between them were not significant.
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