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The First International Conference on
Olive in Palestine (ICOP)
Status and Challenges
8 - 10 February 2011

The use of treated grey
wastewater for irrigated olives
under rain fed in the West Bank
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Biet-leo wastewater treatment plant

2/2/2011
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Germination of 'Arabequina’ olive seeds as affected by
scarification, hot water treatment
and endosperm tissue.

Hassan Abu-Qaoud®

The First International Conference on Olive
In Palestine (ICOP) Status and Challenges
8 - 10 February 2011

2/2/2011
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Morphological and genetically Characterisation
of the main Palestinian olive

(Olea europaea L.) cultivars
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Phenology

1)
2)
3)
4)

Start of vegetative growth (bud bursting).
~ull bloom.

Pit hardening.

~ruit turning (veraison).

Characteristics of fruit during ripening (ripening
Indices)

1) Fruit drop.

2) The fruit detachment force (resistance).

3)
4)
o)

~resh and dry fruit weight.
~ruit pigmentation.

Pulp/skin firmness (pulp consistency).

6) flesh)/pit ratio (fresh and dry weight).
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Tree canopy characteristics of the different cultivars. Average values of 2-4 treest SE.

Tree Canopy
Height Avr. Height from the | Height from Height from the | Height from the Avr. height
Cultivar (Hl)%m) Diameter ground 1 the ground 2 | ground 3 (H3.3) ground 4 from the
(m) (H3.1) (m) (H3.2) (m) (m) (H3.4) (m) ground (m)
Naval14.35+0.49 | 4.77+0.47 | 054+0.07 |0.54:024 | 0.32+0.13 | 0.49:0.22 | 0.47+0.10
Nabali
Mohassan 4.26 +0.17 | 5.17+0.22 | 0.73+0.10 | 0.77+0.12 1.05 +0.26 0.63+0.10 0.79 £0.07
Souri 4,18 +0.38 | 6.34 £0.26 | 0.48 +£0.38 0.90 +0.3 0.97 +0.47 1.51 +0.05 0.96 +0.06

Vegetative growth characterstics of the different cultivars. Average value of 2-4 trees +SE

Trunk Fruiting shoot Leaf
Height Circumfe- Circumference Inlteerrln?: €
Cultivar until rence below at 30-40 cm Length Nodes (shogt L/ Length Width | Shape (L/
branching | branching | from the ground (cm) (No.) nodes No.) (cm) (cm) W)
(H2) (m) | (C1) (m) (C2) (m) (cm) '
Nabali 1.01ns 0.62 0.89 +0.05 a 20.04 13.21 1.53 5.58 1.46 3.85
Baladi +0.26 +0.08 ' ' +0.15b | £0.20 a +0.02¢ | +0.16ns| +0.04a | +0.10b
Nabali 0.91 0.52 0.70 40.03 b 20.82 12.35 1.69 5.94 1.32 4.57
Mohassan | +0.14 +0.02 ' ' +0.07a | +0.10 b +0.01 b +0.12 +0.02 b | £0.02 a
s | 220 | 0% [ opasgaop | 1707 [ 990 [ 185 7501 [ 122 T 508




Inflorescence characteristics of the different olive cultivars. Average yalue +SE

Inflorescence \—1) Flowers
: Peduncle Max width No. flowers/ | % of perfect % of ovary
Cultivar Length (cm) : .
length (cm) (cm) inflorescence flowers abortion
';ZEZ“ 2.09 +0.07 b 0.58+0.02b | 0.93+0.01c | 12.41+0.87b | 86.00+0.58 c | 14.00+0.58 a
Naball | 5 911009a | 0730.03a | 1.22+0.01a | 17.72+0.90 a | 100.00 +0.00a | 0.00+0.00 ¢
Mohassan
Souri 2.65+0.03a | 0.64+0.00ab | 1.14+0.02b | 17.80+0.20a [97.50+0.50 b| 2.50+0.50 b
Fruit characteristics of the different cultivars. Average values of 2-4 trees + SE
Fruit (7/10/2010) Stone (7/10/2010)
: Length : Shape Length : Shape Number of
Cultivar (cm) Width (cm) (L/ W) (cm) Width (cm) (L] W) Qrooves
g:&%l; 1.96+0.07b | 1.24+0.08b | 1.61+0.06ab | 1.53+0.01b | 0.60+0.02b | 2.66+0.08a| 8.68+0.12c
Naball 15 53:0.01a | 1.56+0.02a | 1.46+0.03b |1.60+0.01a|0.730.01a |2.22:0.03b | 12.77:0.23b
Mohassan
Souri 1.60+0.03c | 0.95+0.00c | 1.70+0.03a |1.51+0.01b | 0.720+00a |2.10+0.01b| 13.95+0.05a




[t Fruit characteristics of the different cultivars. Average values of 2-4 + SE

Fruit (28/10/2010)
Cultivar Fruit drop FDF (N) Ml
Nabali Baladi 0.04 +0.01 c 454 +23.79 b 1.2 +0.02 c
Nabali Mohassan 0.09 +0.01b 560.2 +13.12 a 0.94+0.01b
Souri 0.15 +0.01a 417.8+13.12 b 4 +0.15 a

Nabali Mohassan

Souri




Fruit characteristics of the different cultivars. Average values of 2-4 trees * SE.

U

Cultivar Avr. Pulp Fruit fresh Stone fresh Flesh fresh Pulp-to-pit ratio
firmness (g) weight (g) weight () weight () (FW)
B':Iba%:: 526.1+8.73b | 2.47+0.12b 0.51 £0.01 ab 2.01+0.12 b 4.05 £0.19 b
Nabali | oo954513a | 3324012a 0.53 £0.02 a 2.94+0.14 a 5.62 £0.11 a
Mohassan
Souri 450.4 +£7.20 ¢ 1.67 £0.01 c 0.46£0.01 b 1.22 £0.02 c 2.71 £0.05 c
Fruit characteristics of the different cultivars. Average values of 2-4 trees * SE @
Cultivar Fruit dry weight (g) | Stone dry weight (g) | Flesh dry weight (g) | Pulp-to-pit ratio (DW)
e 1.3440.05 a 0.38+0.01 a 0.97 20.04 a 257 £0.07 a
Baladi
Nabali
1.33+0.07 a 0.38 £0.01 a 0a.96 +0.06 a 2.54 +£0.08 a
Mohassan
Souri 0.40+0.37 b 0.33+0.02 b 0.47 £0.04 b 1.44 £0.17 b

e >
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Fresh and Dry wieght for Nabali Mohassan fruits

Nabali Mohassan —e— fresh weight
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Fresh and Dry wieght for Nabali Baladi fruits

Gram

Nabali Baladi —e— fresh weight
3 —=— dry weight
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Fresh and Dry wieght for Souri fruits

Gram

souri
—e— fresh weight

—8—dry weight
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Tree characteristics of the different cultivars. Average values of 2-4 tree.

Tree ’,
Cultivar Vigour Growth habit CanopyDensity
Nabali Baladi Medium spreeding Medium
Nabali Mohassan medium spreading medium
Souri medium Erect medium
Nabali Baladi Nabali Mohassan Souri
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Leqves,e@éfgri\sﬁgg, of the different cultivars. Average values of 2-4 tree.
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rescence characteristics of the different cultivars. Average values of 2-4 trees.
— Y Inflorescence (18/4/2010)
| Date 1st Date last Full bloom
N Cultivar Structure flower opens flower closes Date Last (N of days)
Nabali Baladi | short and compact 29/3/2010 29/4/2010 27/4/2010 32
%—3 Nabali Mohassan long and sparse 8/4/2010 10/5/2010 7/5/2010 33
| — Sog}i long and sparse 12/4/2010 10/5/2010 5/5/2010 29
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Fruits characteristics of the different cultivars. Average values of 2-4 trees.

Fruit (28/10/2010)
Position of max Coluor
transverse Stalk at full
Cultivar Longitudinal simmetry| diameter Apex Base Nipple | cavity maturity
‘ asymmetric Central Pointed | Rounded | Absent | Circular Black
Slightly asymmetric Central Pointed | Rounded | Absent | Circular Violet
Asymmetric Central Pointed | Rounded | Absent | Circular 455 \?ilsgt(/

Nabali Baladi o Nabali Mohassan




Fruits characteristics of the different cultivars. Average values of 2-4 trees.

Fruit (28/10/2010) ‘
\
‘ ‘ Coluor
Location of start | Presence of Size of at full
Cultivar colour change Lenticels Lenticels Fruit turning |Pit hardening| maturity
> : B 14 ’ TR - v
Nabali Baladi *B S€ | T: : F 3 | Ny Black
‘ . ; ~ October June
. LR ' :
Nabali Mohas . 5 b | Violet
AT ik 45 Black/
y 5 Violet

Nabali Baladi ‘ abali Mohassan




Stones characteristics of the different cultivars. Average values of 2-4 trees.

Stone
Position of
max
Longitudinal | transverse Distribution Termination of
Cultivar simmetry diameter Apex Base Surface | of grooves the apex
Slightl 2 ™ Grouped
Nabali Baladi gntly’ Central Pointed | Pointed | Rugose | around the With mucro
asymmetric
suture
~ Asymmetric| Central Rounded | Rugose Regular |  With mucro
5 -
Towards e Pointed | Smooth Regular | ~ With mucro

~ Souri




Chemical analysis



Free acidity, peroxide number, spectrophotometer absorbencies in ultra-violet (K 232, K 270, Ak) and total
polyphenol of oils of the different olive cultivars. The IOOC trade standard (TS) values for extra virgin olive oils
are reported in the last line.

cutvar [ oae| hen [ At [ Perote [hasz [KTo [ |1 ran,
Nabali Baladi 14/11 55.63 0.32 6.25 1.76 0.11 -0.003 380
Nabali Mohassan | 14/11 46.77 0.17 7.6 1.7630 | 0.1030 | -0.001 128
Souri 14/11 40.3 0.28 6.1 1.523 | 0.087 | -0.001 217
IOOC-TS <0.8 <20.0 <250 | £0.22 | <£0.01

Fatty acid composition of oil of different olive cultivars. The IOOC trade standard (TS) values for extra virgin
olive oils are reported in the last line.

Cultivar | Palmitic .Pa'”." Eptad_e Eptad_e- Stearic | Oleic | Linoleic | Linolenic EICO._ E'CO.S'
itoleic | -canoic | cenoic sanoic | Enoic
Nabal.l 15.5 0.9 0.12 0.15 3.56 66.2 12.8 0.84 0.43 0.25
Baladi
Naball 20.48 1.7 0.07 0.1 2.53 56.42 17.02 1.02 0.4 0.26
Mohassan
Souri 15.49 1.23 0.04 0.06 2.35 70.11 9.3 0.97 0.26 0.19
I00C-TS | 7.5-20.0 | 0.3-3.5 0.5-5.0 %2%_ 3.5-21.0 <1.0




Sterol composition (%) of oil of different olive cultivars. The IOOC trade standard (TS) values for extra virgin
olive oils are reported in the last line.

24- Delta-7-| Delta
: Coles | Brassica : Campe- [ Camp- | Stigma- 5,23- | Clero-| Beta-
Cultivar Metilenc- Campe- | ... :
-terol | sterol sterol |estanol| sterol Stigmas- | sterol | sitosterol
olesterol sterol :
tadienol
Nabali 1 g4 | <01 052 | 266 | 03 1 02 | <01 | 11 | 856
Baladi
Nabali
<0,1 <0,1 <0,1 3 <0,1 1.3 <0,1 <0,1 1.1 90.1
Mohassan
Souri 0.5 <0,1 0.1 2.6 <0,1 1.7 <0,1 <0,1 1.2 86.1
I00C-TS | <050 | <0.10 < 4,00 < campe-
sterol

Sterol composition (%) of oil of different olive cultivars. The I0OC trade standard (TS) values for extra virgin

olive oils are reported in the last line.
Delta-
_ Sito- Delta-5- Delta_-7,9 5.24- De_:lta-?- Delta-7- Total Erythridol | Total
Cultivar avena- | (11)-stigma- ! stigma- avena- Beta- )
stanol ) stigma- : + uvaiol | sterols
sterol stadienol : stenol sterolo sitosterol
stadienol
Nabali | 37 | 49 <0.1 05 1.2 93.2 25 | 1613.3
Baladi
Reloell 0.3 2.4 <0.1 0.5 0.4 0.5 94.4 17 | 15832
Mohassan
Souri 0.6 5.4 <0,1 0.4 0.5 0.9 93.6 0.8 1,673.2
IOOC-TS <0.50 > 1000




Organoleptic profile of the ol

Sourl
fruity
AT w7 BTN

almond _-- - i
l
|
|
|
|
:
|
|
I
|
|
4,
|
sweet '~

Fruity light, mature type, with mild leaves and herbs.
The taste mainly sweet, with hints of pungent and bitter.

rating 6.5

pungent

bitter

Nabali Baladi

fruity

almond -, green

-7 bitter

punéent

Fruity light, basssically green, hint of almond.
The taste mostly sweet, hints of pungent and bitter.



SSR pattern obtained among 8 olive oil trees collected from
Qalgilya location in Palestine using primer DCA9. M= Molecular
weight marker (10 kb DNA ladder).
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