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ABSTRACT

The present research has been carried out during two successive seasons
(2005 and 2006) on nine olive cultivars; Arbequina, Criola, Koroneiki,
Blanquetta, Dermilali, Picual, Souri, Manzanillo, and Mostazal to
evaluate flowering density, number of flowers/ inflorescence,
inflorescence length, percentage of perfect flowers, pollen germination
and to determine the degree of self-incompatibility. Fruit set were
recorded following different pollination treatments (Self, open and 2 cross
pollination), and SI-index were calculated. In addition Xienia effect on
olive fruit was determined by comparing the effect of pollination type on
fruit characteristics. The obtained results showed high degree of annual
variation; flowering density was the highest in Arbequina (97.5) and the
lowest in Dermilali and Blanquetta (41.83 and 5).Y% respectively),
inflorescences were longer in Blanquetta and Criola compared with other
cultivars. number of flowers/ inflorescences ranged from 12.87 in Picual
to 24 in Dermilali, the percent of perfect flowers was the highest in
Manzanillo, Arbequina and Blanquetta (86.41, 83.5 and 80.4 respectively)
pollen germination was higher in Kalamata and Arbequina compared with
the other cultivars. Evaluation of self-fertility showed that Koroneiki,
Criola, Picual, Souri, Mostazal and Blanquetta can be classified as self-
incompatible cvs. with Sl-index less than 0.15 while Arbequina,
Manzanillo and Dermilali considered to be partially self-incompatible
with Sl-index from 0.15 to 0.28. All the studded cultivars showed a
positive response to cross pollination either as open pollination or
artificial cross pollination. The effect of pollination type on fruit
characteristics differed according to cultivars and the studied character. A
considerable influence of pollination type was observed on fruit weight,
size, length and diameter, but no effect was observed on fruit moisture
content and oil percentage. Generally open pollination gave the highest
value followed by cross pollination while self pollination gave the lowest
value.




ACKNOWLEDGEMENT

I wish to express my sincere thanks, deepest gratitude and
appreciation to Dr. El Said SadeR, Hegazi Professor of Pomology,
Faculty of Agriculture, Cairo University for suggesting the
problem, supervision, continued assistance, guidance through the
course of study and revision the manuscript of this thesis. Great
thanks are also extended to Dr. Ayman Abdel Momen Hegazi
lecturer of Pomology, Faculty of Agriculture, Cairo University for
his effective encouragement, continuous help, time offered during
the course of this study, and sincere advices. Grateful appreciation
is also extended to all staff members of Pomology Department,
Faculty of Agriculture, Cairo University.

Special deep appreciation is given to my father, and my

mother.



CONTENTS

INTRODUCTION. ..o
REVIEW OF LITERATURE ...,
1. Flowering characteristics. ..
2. Blooming dates and Flowerlng duratlon ..........................
3. Effect of pollination type on fruit set............................
4. Self —incompatibility index ...............................
5. The Effect of pollination type on fruit characteristics .....
MATERIALS AND METHODS............cooi.
RESULTS AND DISCUSSION. ...,

1. Flowering characteristics.................cccoeviiieniiiieeninene,

a. Flowering density ...
b. Inflorescences length
c. Number of flowers per Inﬂorescence

d. Percentage of perfect flowers..........cccoooonvceeic oo,
e. Pollen germination...........cooooorrencrreinncrinecis
2. Blooming dates and Duration.. e e e
3. The effect of polllnatlon type on frult set ...............
a. Self-pollination....
b. Open—pollination.. ...........................................................................
C. Cross-pollination................cooovvceert oo,

4. Index of self-incompatibility... .

5.Effect of Pollination type on frult characterlstlcs of
different olive Cultivars.. ...
a. Arbequina...........ooiiii
b. Blanquetta...........cooiiiiiii e,
C. Criola. ...
d. Dermilali...... ...
e. Koroneiki..........ooooiiiiii
f. Picual and Souri...........ooiiiiiiii

SUMMARY ...,

REFERENCES ...,

ARABIC SUMMARY ...,

35
35
35
37
37
39

41
44

44
46
48
51

63
64
66
68
69
71
74
61



No

10.

11.

12.

13.

14.

15.

16.

LISTT OF TABLES

Title

Area planted with olive and its productivity of fruit and oil in
world during the period from 1995 to

Area planted with olive and its productivity in Egypt during the
period from 1995 to

TNNKL

Pollinizers used for cross pollination ..............................

Average number of inflorescences per meter (season 2005 and

Average number of flowers per inflorescence (season 2005 and
2000). .

Percentage of perfect flowers (season 2005 and2006).........

Pollen germination of the studied olive cultivars ...............
Julian dates and flowering duration of the studied olive
cultivars (s€ason 2005).......oviriiiiiii i

Julian dates and flowering duration of the studied olive
cultivars (s€ason 2000).........c.oviriiiiiiiii i

Initial fruit set of the studied olive cultivars following self,
cross, and open- pollination (season 2005)...... ...............

Final fruit set of the studied olive cultivars following self,
cross, and open- pollination (season 2005)............cc. ceeeenne.

Initial fruit set of the studied olive cultivars following self,
cross, and open-pollination (season 2006). ...............c..eveeen.

Final fruit set of the studied olive cultivars following self-,
cross, and open-pollination (season 2006). .............c..cceeeene..

Initial and final fruit set of the studied olive cultivars after
cross- pollination (' season 2005).........cccovt viiiiiiiiiieninnnn.

Initial and final fruit set of the studied olive cultivars after
cross- pollination ( season 2006).........ccccoeee vevvieniinnnnn..

Page

31

36

36

38

38
40

41

42

45

45

47

47

49

50



17.

18.

19.

20.

21.

22,

23.

24,

25.

Self incompatibility index of some olive cultivars season
$€aSON (2005) ... 1ot

Self incompatibility index of some olive cultivars season
$€ASON (2000). ...\ttt

The effect of pollination types on fruit characteristics of
ATDEQUING CVantttiiite et

The effect of pollination types on fruit characteristics of
Blanquetta ... ..ooiiiii i,

The effect of pollination types on fruit characteristics of Criola

The effect of pollination types on fruit characteristics of
Dermilali Cve ..o

The effect of pollination types on fruit characteristics of
Koroneiki cv.

The effect of pollination types on fruit characteristics of Souri
CV.

The effect of pollination types on fruit characteristics of Picual

52

52

54

o1

oA

1y

"o

"



No

LISTT OF FIGERS

Title

The minimum, maximum and mean daily temperature during the
second $eason (2005). .. .c.uiinriiiiiii e,

The minimum, maximum and mean daily temperature during the
second $eason (2000).........uriiriiiiiiii e

Flowering dates and flowering duration of the different olive cultivars
during season (2005).......c.oviriiiiiiiii e

Flowering dates and flowering duration of the different olive cultivars
during season (( 2005).......ooeiiiiiiiii e

The average initial and final fruit of the studied cultivars following
self, open and cross pollination treatment during season

The average initial and final fruit of the studied cultivars following
self, open and cross pollination treatment during season

Page



).ﬁmw\ :%J.m daa) g_i:\km e daaa oic ;g.dLhS\ au‘
O3l ilical (may A il claliial 5 50 La ol Adlal) o gis
o Gilao el ;) giSA) Al s s )

S Gaiall e Gl 1 gisal)

/] A e g 2SUll sand

‘ @l palidiual) ;
wu@a\u&c Yool gYero Wﬁd)\&a—a&\‘)ﬁj\b& c_\..g‘);\
Arbequina, Criola, Dermilali, Blanquetta , Koroneiki (s 5 052
ALls 5l L f s sl 3 Mostazal s Manzanillo , Souri ,Picual
il A 5 ALKl 51 A 5yl Jsha 5yl \ a3V aae |y il A6EK)
2y (g el 28al) dpsd Jaaadd o5 238 SIAN (38 6l pae As py aaadl g (Wl Gsas
S G aae Jils Glea s i) 5 Gl 5 I il e DS ol al
ol el A (50 apaail AAA) el il ok o5 S Glly ) Syl
G JS (A0S panse il din o i) @ el 885 4 5ell) (ailiadll
AV,0) AUl ansadll JBA a3 AU o) Arbequina <iall jelal 5 e il
) % (8 Blanquetta <auall 5 Dermilali <aiall Jaw Ly (L) /3,5
VLAY Gu sl S Y s daugia (sl e 0),Y3 5 £),AY
5 Arbequina ¢+ S Jaw 5 Dermliali <aia B Y¢ ) Picual —bia
shel ) (s e %A, € 5 %AY,0) Al jla 53 4w el Blanquetta
Lws il Jshl 450 5 @i, s Criola il s Blanquetta <aiall (e S
&Sy 45 lse Kalamata s Arbequina (e DS & el &l Gign byl

5 Criola s Koroneiki <ilua¥l o 4l cyehl WS Calual)
Jalal dad bl 513438 5ia ¢ Mostazal s Picual, Souri s Blanquetta
Dermliali s Arbequina ¢ 38 Liie) iy ;)0 e S8 SN 38 il pac
I 385 aae Jolal dad lael 5 L s Ll 488 gia Cilial Manzanillo s
il Ala) 3 ) gy Calial) aaen Culaiul 5 YA ) 4V 00 Gl
Sl ol a8 Gl Gailiadll e il A dpndlly W) g gl 5 )
@ 1 Al claall ST S 5 du g el Gliall 5 Caiall G zalall
v o) Ay skl A e il ol il oS Al e i) ;;dj-u‘, sl el
B lie el cliall puat) QR 5 o il il ol dale dieay 5yl

S gl




O3 Cilieal (e d Bl calind 5 b 5 s ol g

JMLAS‘ Z\JLA.AJ
zu,)?‘ D) aglad) 3
(A4S ¢yilan)

daa) cigalll Ae dasa dae
YooY R drala - A0 3l A0S - (AgSUAY (e ) A1 530 p slad) (A (g 9l

Cal i) Al

g (dila Lxd) /) gisal)
5_ALAN daala - A 3l AulS _dg<Ial Ml

s Gaall 38 (el /58Sl
AN dzala - ds 3N ALS _ ae Lecal) AgSLAY M



O3l Ciliaal and el clalgal 5 50 Ua slsn

JMLAS‘ Z\JLA.AJ
3\.{:\ D) aglad)
(A4S by

daa) cigalll Ae dasa dae
Yoov 5 Al daala - A )3 A8 L (AGSW (il ) 4530 o ladl (B (g SIS

rAdlu )l 3 ) daad
...................................................................... il e daaa JalS a0
BALAl — &y gall gl 38 sall ~Ailivad) cdlalal) L ol 9iS5 and — AgSWAY liu

.............................................................................................. Gl s Ly 2 2
5_AlAN daala — ds )3l AlS _ Agslal Al

........................................................................ g (Gila dawd) 2
AN daala — ds )3l AlS _ Agslal Ml



0533 ciliaal (and Al claliial 5 s 5 s sl

Laa) cigalll Ao dana sde
Yot G5 AL Analy - Ao 30 AL (RS pilear ) T30 astal) B (g 518,

e Jpanll

JMLAM :\QJJ

L1330 pslal

(oSl ¢yl

5_ALAN A sala
J_.«AA

YooV



INTRODUCTION

Olive (Olea europaea L.) is one of the most important
cultivated trees in the Mediterranean basin, it was originated in the
eastern side of the Mediterranean basin, and spread to other countries
around the Mediterranean basin which is still the major region of
olive production. This species is of immense historical importance as
the principle source of edible oil for people in the Mediterranean area.

Olive cultivation plays an important role in the economy of
many countries in the Mediterranean basin, it is not only increase the
land value where the soil is unsuitable for other crops, but also
contributes to soil conservation and helps to overcome environmental
problems (Denis, 1977).

The total harvested world area as shown in Table (1) is about 9
million hectares producing 15 million tons, most of the production
consumed as olive oil, and the rest processed mainly to table olive,
the leading world producer is Europe (80%), in particular Spain
(42%), Italy (20%) and Greece (12%) (FAO, 2005).

Olive trees were cultivated in Egypt thousands years ago,
according to statistics of Ministry of Agriculture (2005), the
cultivated area in Egypt increased rapidly from 6000 feddan in 1960s
to 118,382 feddan in 2005 (Table 2), this increase is due to the high
stress tolerance of olive.

Modernization of olive cultivation around the world includes
new techniques in all the cultivation practices, as well as establishing
the large mono-cultivar orchard, to facilitate the mechanical

management systems. However establishing the mono-cultivar model



creating further production problems due to the self-incompatibility
phenomenon of most olive cultivars.

So, it is necessary to achieve a good production to have
adequate knowledge about the reproductive behavior of the used
cultivars before spared it.

Olive is a wind-pollinated allogamous species and generally
considered to be self-incompatible also cross-incompatibility exist
between some cultivars.

Since, most olive cultivars are self-incompatible, fruit set may
be very low when a self-incompatible cultivar is grown in an isolated
area without suitable pollinizers.

In addition a beneficial effect of cross pollination has been
demonstrated in various olive cultivars, so it is necessary to add the
proper pollinizer to ensure maximum fruit production with a good
quality .

This study aimed to investigate the floral biology, pollination
requirements, and the suitable pollinizers for some olive cultivars in

effort to increase their production efficiency.



