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EDITORIAL

The first two issues of Volume One have been highly acclaimed by
researchers, specialists, International Organizations, Documentation In-
formation Centres, and world-wide Abstracting and Indexing Services.
With this issue we are launching Volume Two of the Journal.

The research papers published in the present issue logically fall into six
categories, which represent a wide spectrum of subjects relevant to the date
industries of the region.

There 13 an enormous number of palm varieties cultivated. This has led
to much confusion and duplication and efforts to define varietal differences
and compile keys for the identification and recognition of varieties have
been only partially successful. Sawaya et al in their paper attempt a cha-
racterization of fifty-five important Saudi Arabian varieties based on
morphological and physico-chemical characteristics of Khalal and Tamar
fruit. Mohammed et al report on a similar study of fifty Iraqi cultivars.

Rapid propagation of elite date palms through tissue culture techniques
holds up much scope for the date industry and encouraging progress has
been made at several research centres in developing appropriate techniques
for successful production of plantlets. A range of organs and tissues have
been employed. Abdul Amir in his paper presents progress in production of
callus and plantlets from embryos excised from date fruits at different
stages of maturity.

Quantitative and qualitative deterioration of dates in storage through the
activity of pests, is a source of considerable economic loss. Al Azzawi et al
and Al Hakkak et al report on further work in the use of high temperature
treatment and gamma irradiation as methods of disinfestation of stored
dates.

In three related studies directed at improving the presentation of dates
and processed products, Khatchadourian et al report on artificial chemical
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NOTES FOR AUTHORS

The Date Palm Journal is published twice a year by the FAQ Regional
Project for Palm & Dates Research Centre (NENADATES), Baghdad,
Irag. Contributions to the Journal may be (a) papers of original research in
any branch of date palms, {b) review articles, (¢} short communications,
and (d) news and views. The research papers submitted for publication in
the Journal should not have been previously published or scheduled for
publicafion in any other journal.

Manuscripts

Papers may either be in Arabic or in English with summaries in both. The
manuscript should be typewritten (double spaced, with ample margins) on
one side of the paper only. Two copies of the manuscript should be sub-
mitted, the original typed copy along with a carbon copy. Authors should
organize their papers according to the following scheme as closely as
possible: (a) title of paper, {b} author’s name (and affiliation written at the
bottom of the first page), (c) abstract, (d) introduction, (¢) materials and
methods, () results, (g) discussion, (h) conclusion, (i) acknowledgement (s),
(j) literature cited (arranged alphabetically), using the following illustrated
format:

Andlaw, R.J. (1977): Diet and dental caries — a review, J. Human Nu-
trition 31:45.

Francis, D.EM. (1974): Diet for sick children, 3rd Ed. Oxford:
Blackwell, 405 pp.

Lepesme, P. (1947): Les insects des palmiers. Paris: Lechevalier. 247-48.
Tahara, A.; T. Nakata & Y. Ohtsuka (1971): New type of compound

with strong sweetness, Nature 233:610.

However, in case of short papers and communications, resuits and dis-
cussion could be combined in one section.
Tables

Tables should be reduced to the simplest form and should not be used
where text or illustrations give the same information. They should be typed
on separate sheets at the end of the text and must in no case be of a size or
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treatments for seftening Khalal dates and Asif and Al Taher on processing
into ‘date butter’ and ‘dates in syrup’. Yousef et al in their paper discuss the
use of 4 Iragi varieties for the preparation of “Khalal matbuukh™.

Methods for using hitherto unutilized parts of the date palm and its fruit
components can lead to increased profitability of the industry. Bukhaev
and Zaki in their paper report on some analyses of date palm parts with a
view to identifying chemical constituents that may lend themselves to
economic utilization or as starting points for the fabrication of other
chemical products that could be useful.

The Regional Project endeavours to provide through the “Date Palm
Journal”, information and views that could assist in further developing and
strengthening the date industry and improving the returns to farmers,
handlers and processors of date palm products.

The Editorial Board welcomes from readers any suggestions for further
improving the technical standard, presentation and usefulness of the
Journal.

T. J. Al Bandar

Chairman, Editorial Board




form that will not conveniently fit onto the Journal page size. Units of
measurement should always be clearly stated in the column headings; any
dates relevant to the tabulated information should be stated inthe table title
or in the appropriate column heading.

Hiustrations

Line drawings and graphs must be in jet black ink, preferably on bristol
board or tracing paper .Photographs should be on glossy paper, negatives
being supplied where possible. Figures including both line drawings and
photographs, should be numbered consecutively in the order in which they
are cited in the text. The approximate position of tables and figures should
be indicated in the manuscript.

Units

Units should follow the metric system. Yield or rate is expressed in metric
tons/hectare orkg/hectare. Any reference to currency should be expressed
in U.S. dollars or the equivalent to a local currency stated in a footnote.

Offprints

Unbound, free copies of offprints are allowed as follows: one author, 20
copies: two or more authors, 30 copies. Additional copies may be obtained
on payment at cost and if more than the gratis number is required, this
should be specified when the paper is submitted.

Correspondence

Contributions and correspondence should be addressed to the Chairman,
Editorial Board, Date Palm Journal, ¢/o Regional Project for Palm &
Dates Research Centre in the Near East & North Africa, FAO, P.O. Box
163, Baghdad, Iraq.
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DIRECTORY OF RESEARCHERS

The Praject is planning to publish a directory of date palm researchers
and projects and would solicit cooperation of the readers of the Dare Palm
Journal to provide information along the following lines and forward it to
the Chairman, Editorial Board of the journal.

]

“Name (Family name & first name)

2.
Title & business address
3

“Date of birth (Day-month-year) 4. Nationality
5

. Highest degree (B.Sc., M.Sc., Ph.D. or other) 6 Year awarded
7.

Name of university 8. Major subject

9.
Present field of specialization

10.
Total number of vears experience

1. Field of work (Please tick applicable field (s) from those listed):

_____Botany, taxonomy & varieties  Insects & mites

___ Breeding & genetics __ Diseases

__ Plant physiology _____ Plant protection

_____Soils ____ Harvesting, fruit handling.

packing

___Nutrition & fertilizers _ Fruit chemistry & processing
Propagation ___ Economy & trade
Other cultural practices & __ Food & nutritional value
techniques

Other activities (specify)
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PHYSICAL AND CHEMICAL CHARACTERISATION OF THE
MAJOR DATE VARIETIES GROWN IN SAUDI ARARIA
. MOCRPHOLOGICAL MEASUREMENTS, PROXIMATE AND
MINFRAL ANALYSES

W.N, SAWAYA, AM. MISKI, LK. KHALIL,
H.A. KHATCHADOURIAN AND A.S. MASBADI

Regional Agriculture and Water Research Centre
Ministry of Agriculture and Water, P.O. Box 17285
Riyadh, Saudia Arabia

ABSTRACT

Fifty-five varieties of dates (Phoenix daciylifera L) collected from four
different regions in Saudi Arabia were studied for their physical and che-
mical characteristics, at Khalal and Tamar stages of fruit development.
Physical measurements showed that the weights of the whole fruits at
Khalal and Tamar stages respectively varied from 5.8 to 26.8 and 4.8 -
18.3 g.; weights of the stones varied from 0.7 to 1.8 g. and 0.6 - 1.3 g. There
was a consistent decrease in weights of the whole fruit and stones from
Khalal to Tamar stage. Chemical analysis of dates at Khalal stage in-
dicated low amounts of crude fat (0.1-0.6%) and protein {2.1-4.4%), fair
amounts of ash {1.9-4.2%) and relatively high amounts of crude fiber
(2.8-8.8%). Moisture, crude protein, crude fat, crude fiber and ash contents
all decreased from Khalal to Tamar stage. Mineral analysis, in general,
showed the presence of high levels of K compared to Na, fair levels of Ca,
Mg and P, low levels of Zn and fairly significant levels of Fe and Cu.
Manganese was present in trace amounts and F was not detected, In
general, the contents of the macro- and micro-nutrients tended to decrease
consistently from Khalal to Tamar stage in almost -all the varieties tested.
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Characterisation of Major Saudi Date Varieties
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INTRODUCTION

Dates (Phoenix dactylifera L.) are a staple food in the Kingdom of Saudi
Arabia which is considered the fourth country in the world in date pro-
duction. According to the latest local statistics (1977) of the Ministry of
Agriculture and Water, the total estimated area under palm trees is about
589,000 dunums with a yearly production of about 400,000 tons. The es-
timated number of palm trees in the country is between 7 and 8 million
producing trees, in addition to about 3 million unproductive and young
trees (15). It is reported that there are over 400 different varieties of dates
in Saudi Arabia (12). Only a few reports in the literature are available on
their identification, morphological and chemical characteristics.

Al-Baker (6) in 1952 and Nixon (16) in 1954, described some of the date
varieties growing in Saudi Arabia. However, there is no adequate infor-
mation available in the literature about the morphological and chemical
characteristics of the major important date varieties of Saudi Arabia ex-
cept for the work reported by Hussein er @l (13) on a few varieties.

In the present study, an attempt was made for collecting data on the
complete chemical analysis and morphological changes at two different
stages of development of fifty-five major date varieties growing in Saudi
Arabia. Such data will complement available information in the literature on
other date varieties grown in the principal date producing countries of the
World. Furthermore, the data so obtained will provide information on the
potential of the various date varieties with respect to their overall utili-
zation, their packaging, syrup and/or sugar extraction, incorporatioh In
other food products, as animal feed and any other possible use. '

3
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MATERIALS AND METHODS
Terminology

In this study, the Arabic terms will be used in referring to the stages of
development of date fruits. These terms have been used by various workers
(1, 7, 10, 11) as well as American date growers (18), and are defined as
follows: a) Kimri, refers to young green-coloured dates; b) Khalal, the
stage at which dates begin to change colour and reach maxiroum weight
and size. Al this stage, dates may be yellow, red pink, yellow-scarlet or
yellow spotied with red depending on the variety; ¢} Rutab, when the {ruits
begin to soften and lose their astringency and start acquiring a darker and
less attractive colour from the previous stage; d) Tamer, when the fruit
contains the maximum total solids and is completely softened and becomes
brownish in colour.

Collection of Sanples

Date samples (Phoenix dactylifera L.} were collected from nine areas of
four major date regions in Saudi Arabia. These included Hofuf and Qatif
(Eastern region), Wadi Fatmah, Wadi Khieis, Wadi Rania, Tarabah and
Bisha (Southwestern region), At-Medina (Western region) and Gassim,
Al-Kharj and Hail (Central and Northern regions). Field surveys were
undertazken to collect fruit samples at two different stages of development,
namely the Khalal (from June 7 to July 30, 1980) and Tamar (from Sep-
tember 2 to October 1, 1980). Fruit samples consisting of 300 individual
dates were picked at random from the different bunches on each tree from
strands located in different parts of each bunch. On an average about ten
date palm trees were taken for the study. Special atiention was given to
avoid any injury or removal of the calyxes of the fruits. The fruits were
transferred within 24 hours to the laboratory in perforated plastic bags in
ice boxes.

Preparation of Samples

‘ T_hirty fruits from cach variety were selected at random and the weight

of each whdie'_fr@h fruit was taken after the calyx was removed. The fruits
were then pitted and the average weight of stone/fruit determined. The
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flesh was converted into date flour by drying it under vacuum at 100 mm
of mercury and 70° C to a constant weight. The dried samples were ground
into a fine powder and stored in a cool place in glass jars for further
analysis.

Chemical Analysis

Moisture, ether extract {crude fat), crude protein (N x 6.25), crude fiber
and ash were determined by the standard methods of AGAC (2). For the
quantitative estimation of Na, K, Ca, Mg, P, Fe , Cu, Zn, Mn and F, the
ash was dissolved in 5 mt of 20% Hcl and the volume made to 50 ml
with deionised water. All minerals except Na, K, P and F were assayed
with an atomic absorption spectrophotometer (Perkin Elmer, Model 603,
Atlanta, Ga.). Na and K were determined with a flame photometer
(Beckman, Klina flame, Geneva, Switzerland). P was determined by the
procedure described by Watanabe and Olsen (20). F was determined with
an autoanalyser (Technicon, Model SMA-9, Elmhurst, 111.).

RESULTS AND DISCUSSION

The various date regions which were selected for fruit sampling are
shown in Figure 1. Results of the fruit growth determinations of the fifty-
five varieties investigated including measurements of weights of fruits and
seed/fruit as well as recording the colour of fruits at two stages of
development, Khalal and Tamar, are shown iy Tables 1, 2, 3 and 4. The
data obtained show a wide variation in the weights of fruits ranging from
5.8 to 26.8 g in the Khalal stage with an average weight of 13.5 g, and 4.8
to 18.3 g in the Tamar stage with an average weight of 9.8 g. The Sukai
variety grown in the Central region attained the maximum weight among
the different varieties at the Khalal stage while the Hulwa Hail variety
grown in the Northern region attained the maximum weight at the Tamar
stage. Altogether, there are over 22 varieties at the Khalal stage with their
weights exceeding the average and over 23 varieties in the Tamar stage..

As for the weight of seed and fruit, it ranged from 0.7 to 1.8 g in the
Khalal stage and 0.6 to 1.3 g at the Tamar stage. The maximum weight of
seed and fruit at the Khalal stage was attained by the Jasap variety. grown

5
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in the Southwestern region and at the Tamar stage by thé Shalabi variety
grown in the Western region,

The percentage of fruit puip to the total fruit weight ranged from 86-96%
with 38 varieties having values greater than 90% and 9 varieties with va-
lues greater than 94%. Qut of the 55 varieties investigated, 62% were
yellow in colour at the Khalal stage with the rest ranging from light to dark
red. At the Tamar stage, the colour of the yellow varieties changed to
golden brown while the colour of the other varieties became dark brown.

Proximate analyses of the edible portion of the fruits including
moistare content, crude fat, crude protein, crude fiber and ash are shown in
Tables 5, 6, 7 and 8. The moisture content of the fruits ranged from 57.2 to
81.4% in the Khalal stage with the majority decreasing to 7.8 - 27.6% at
the Tamar stage and only one maintained a high level of about 37% mois-
ture. The ripe fruits are usually picked when the moisture content is below
30% and most of the time when it is less than 26% thus permitting mi-
nimum spoilage during marketing (Saudi Standard Organization, Un-
published). In contrast to the Deglet Noor grown in the U. 8. (17), the
major date cultivars grown in Saudi Arabia have a higher moisture content
at the Khalal stage which is characteristic of soft date varieties.

The crude fat content ranged from 0.1 to 0.6% at the Khalal stage and
dropped to 0.1 - 0.4% at the Tamar stage. These values are relatively close
to those reported by Chatfield and Adams (3) for dates grown in the U. S.
but are low compared to those of some varieties grown in Iraq (4) and
Egypt (19). The crude protein content ranged from 2.1 to 4.4% at the
Khalal stage and decreased to 1.8 - 2.9% at the Tamar stage. Even though
dates are not considered to be a rich source of protein, it is reported that
dates contain high quantities of some essential amino acids (19). The re-
sults also revealed that the percentage of protein tended to decrease during
fruit maturity and ripening in the fruits of all varieties. These findings are
compatible with results of other soft date varieties reported by other wor-
kers (13,14).

The fiber content in the flesh of fruits in all varieties was substantial at
the Khalal stage and decreased on a percentage basis as the fruits matured.

6
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In the Khalal stage, the fiber content ranged between 2.8 and 8.8% and
decreased at the Tamar stage to 2.0 - 4.1%. Similar results were obtained
by Hussein et al (13) although Cleveland and Fellers (4) and Copertini (5)
indicated that fully cured soft dates contain not more than 2% crude fiber
or cellulose.

The ash content of dates ranged from 1.9 to 4.2% at the Khalal stage
and 1.5 - 3.0% at the ripe Tamar stage. These results are in line with those
reported by Haas (8) working on six date cultivars. Even though the ash
content decreased at the Tamar stage, this change was considered to be
very little when compared to other nutrients. However, the amount of
minerals present is nutritionally significant (Tables 9, 10, 11, 12). The
macro-clement contents at the Khalal stage ranged for potassium between
701 and 1868 mg, sodium 15 - 47 mg, calcium 18 - 198 mg, magnesium 42
- 143 mg and phosphorus 37 - 143 mg/100 g dry wt. At the Tamar stage,
the levels of all the macro-elements except sodium decreased consistently
ranging between 566 and 1223 mg/100 g dry wt. for potassium, 9 - 81 mg
for caleium, 32 - 88 mg for magnesium and 34 - 109 mg for phosphorus.
The percentage of sodium, however, showed no consistent trend in the
fruits of all varieties. These findings are in agreement with those reported
by Haas and Bliss (9) working on Deglet Noor date fruits and Minessy et
al (14) working on four soft date varieties grown in Egypt.

As for micro-element contents comprising iron, copper, zing, manganese
and fluorine, the results revealed the absence of fluoride from date fruits of
all varieties and the presence of only traces of manganese at both stages of
development. On the other hand, the content of iron, copper and zinc at the
Khalal stage ranged from 1.2 to 3.9 mg, 0.3 - 1.2 mg and 0.3 - 1.1 mg/100
g dry wt., respectively. These levels at Tamar stage ranged from 1.1 to 4,3
mg for iron, 0.3 - 1.9 mg for copper and 0.2 - 1.3 mg/100 g dry wt. for zinc;
generally there was a decrease in the levels of these elements from Khalal to
Tamar stage. Haas and Bliss (9) obtained similar results with Deglet Noor
variety. It is also clear from this data that iron concentration was higher
than that of copper and zinc in the date fruits of all varieties. On the whole,
the contents of micro-elements in date fruits are significant, besides the fact
that the high potassium to sodium ratio is of dietetic value for people who

7
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have restrictions on sodium intake,

In conclusion, we feel that the present study has provided base-line
data on fifty-five major date varicties grown in Saudi Arabia in addition to
revealing autritionally important information on the major nuirient con-
tents and the macro- and micro-elements especially potassium, iron and
copper which occur in significant amounts.
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EVALUATION AND IDENTIFICATION OF IRAQI
DATE CULTIVARS: FRUIT CHARACTERISTICS
OF FIFTY CULTIVARS

S.MOHAMMED, H.R. SHABANA AND E.A. MAWLOD

Department of Date Palms, Agriculture and Water
Resources Research Centre, Baghdad, Iraq

ABSTRACT

Fruit of fifty Iraqi date cultivars, commercial and non-commercial, were
compared for length, width, length/width ratio, weight, volume, pulp
weight, seed weight, pulp/seed ratio, moisture, total soluble solids, sucrose
invert sugar, total sugars. Enormous variation was observed in the fruit
characteristics of these cultivars. Different characteristics in a cultivar
were classified into five different classes: i) very small or very low or very
light ii) small or light or low iii) medium iv} high, heavy or big v) very high
or very heavy or very big.

Frequency of occurrence of different classes among the various fruit
characteristics was determined. Performance of most of the cultivars stu-
died was medium except for a few cultivars which were rated either lowest
or highest in the rank with regard to the different fruit characteristics.
Non-commercial cultivars such as Khivara and Hilwat Al-Jabal were
found to be superior to the commercial cultivars, particularly in the size
and pulp/seed ratio.
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INTRODUCTION

Most cultivated fruit crops possess numerous recognized cultivars and
their productivity largely depends on the successful performance of the
more popularly established planted cultivars. Different cultivars of a given
fruit crop differ in their performance and these differences are governed by
genetical, cultural and environmental factors. Due to the variations in
performance of different cultivars the suitability of these cultivars from the
consumer’s point of view are often evaluated from different angles. A study
of pomologically important external and internal characteristics of fruit
forms one of the important criteria for the evaluation of cultivars.

In several fruit crops, studies have been performed to evaluate their cul-
tivars for fruit characteristics. Onur (10) evaluated local and foreign pear
cultivars by studying physical properties of fruits. Bellin (3) examined fruit
characteristics such as size, shape, colour of the skin and flesh, consistency
of flavour, etc. in pear cultivars. Similarly, twelve mango cultivars were
evaluated (11) for their bearing behaviour and fruit quality.
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Fruit Characterisiics of Fifiy fragl Cultivars

At present approximately 2,000 or more different cultivars of date palm
are known to exist ail over the world and Irag alone has over 25% of the
world’s total date cultivars (7). Although a large number of date cultivars
already exist only a few important ones (date palm cultivars of the world)
iave been described and evaluated for their performance and fruit quality.
Reviewing literature on date paim cultivars, Nixon (9) pointed out that
most of the published descriptions of date varicties in the old world lack
sufficient details for positive identification and qualitative performance.

Dowson (6) first gave valuable information about the cultivars of the
date palm in the southern region of Irag and called attention to the out-
standing characters of both palm and fruit but most of his descriptions
were meagre, A few more attempts {1, 7-8) were made fo list the names of
various date cultivars with insufficient descriptions. Outside Irag studies
have been performed to evaluate various Iraqi date cultivars (2, 4) but it
was limited to a few important commercial cultivars.

As many as 450 or more different date cultivars are found in Iraq but
only 8 or ten are grown on a commercial scate. The present commercial
cultivars are not outstanding in different fruit characters with the exception
of a few. Those cultivars which have qualified as outstanding in quality are
often susceptible to diseases, insect pests and subject to some other ph-
ysiological disorders. It seems that the qualitative and quantitative per-
formance of commercial cultivars are not keeping pace with the present
increasing demand for the quality and quantity of dates.

Inadequate evaluatory work on Iraqi date palm cultivars and the poor
performance of existing commercial cultivars necessitate a thorough in-
vestigation on the bearing behaviour and fruit quality of various date cul-
tivars. In keeping with this fact, a series of investigations have been laun-
ched to evaluate and group Iraqi date cultivars from different viewpoints.
Assessment of important fruit characteristics of different commercial and
nen-commercial date cultivars could provide valuable information to
promote the production and quality of dates in Iraq. This paper reports
fruit characteristics of fifty Iraqi date cultivars and their classification on
the basis of these traits,
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MATERIALS AND METHODS
Sanples

Fruit samples of different date cultivars during Khalal and Tamar stages
were obtained separately from Zaafrania Horticultural Experiment
Station, Baghdad. Different external fruit characteristics such as length,
width, lengih/width ratio, weight, volume, pulp weight, seed weight,
pulp/seed ratio, moisture percentage, total soluble solids, total invert sugar,
sucrose were determined. 50 fruits were used for recording each cha-
racteristic.

Classification

On the basis of variation in different fruit characteristics, cultivars were
classified into five different classes for each character. Maximum and mi-
nimum ranges in each class for a single character were fixed as mentioned
below. This was done by dividing the range between the smallest and lar-
gest figure for each measurement, into five equal shares

Character Class Range
Khalal Tamar
Fruit Length Very smajl 2.50-2.9%9cm  2.34-2.39 cm.
Smali 3.00-3.4%9 cm.  2.40-3.25 cm,
Medium 3.50-3.9%9 cm.  3.26-3.71 cm.
Big 4,00-4.49 cm.  3.72-4.17 cm.
Very big 4.50-5.00cm. 4.18-4.64 cm.
Fruit Width Very small [.75-1.99 em.  1.66-1.85 cm.
Smail 2.00-2.24 cm.  1.86-2.05 cm.”
Medium 2.25-2.49 cm.  2.06-2.25 cm.
Big 2.50-274 cm. 2.26-2.45 cm.
Very big 2.75-3.00 cm. 2.46-2.66 cm.
Length/width Very low 1.00-1.19 1.13-1.34
ratio Low 1.20-1.39 1.35-1.56
Medium 1.40-1.59 1.57-1.78
High 1.60-1.79 1.79-2.00
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Character Class Range
Khalal Tamar
Very high 1.80-2.00 2.01-2.23
Fruit weight Very light 4.50-7.49 ¢ 3.50-6.19 ¢
Light 7.50-10.49 g 6.20-8.89 ¢
Medium 10.50-13.49 ¢ 8.90-11.59 g
Heavy 13.50-1649 ¢ 11.60-14.29 g
Very heavy 16.50-19.50 g 14.30-17.00 g
Fruit volume Very low 5.00-7.99 cc 4.50-7.49 cc
Low 8.00-10.99 cc  7.50-10.49 cc
Medium 11.00-13.99 cc  10.50-13.49 cc
High 14.00-16.99 cc  13.50-16.49 ¢cc
Very high 17.00-20.00 cc  16.50-19.50 cc
Pulp weight Very light 3.50-6.4%9 g 2.50-5.19¢
Light 6.50-949 g 5.20-7.89 ¢
Medium 9.50-12.49 g 7.90-10.59 ¢
Heavy 12.50-15.49¢g 10.60-13.29 g
Very heavy 15.50-18.50g 13.30-16.00¢
Seed weight Very light 0.80-0.99 g 0.43-0.57 ¢
Light 1.00-1.19 g 0.58-0.72 ¢
Medium 1.20-1.39 g 0.73-0.87 g
Heavy 1.40-1.59 ¢ 0.88-1.02 ¢
Very heavy 1.60-1.79 g 1.03-1.18 g
Pulp/seed ration Very low 3.00-5.99 3.94-6.73
Low 3.00-8.99 6.74-9.53
Medium 9.00-11.99 6.54-12.33
High 12.00-14.99 12.34-15.13
Very high 15.00-17.99 15.14-17.94
Moisture Very low 40.00-48.99%  15.00-20.99%
Low 49.00-57.99%  21.00-26.99%
Medium 58.00-66.99%  27.00-32.99%
High 68.00-75.99%  33.00-38.99%
Very high 76.00-85.00%  39.00-54.00%
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Character Class Range
Khalal Tamar
Total soluble Very low 20.00-25.99%  50.00-57.99%
soids Low 26.00-31.99%  58.00-65.99%
Medium 32.00-37.99%  66.00-73.99%
High 38.00-43.99%  74.00-81.99%

Very high 44.00-50.00%  82.00-90.00%

Statistical analysis

Standard error of menns of data on different fruit characteristics were
calculated.

RESULTS

Khalal Stages

The data in Table 1 shows that fruit length ranged from 2.57 cm in
Kirkani to 4.80 cm in Shuwaithi and fruit width from 1.73 ¢m in Degal
Badmi and Shitwi Wardi to 2.81 ¢m in Um Al-belaliz. Highest length to
width ratio (2.21) was obtained in Degal Bitta followed by 2.17 in Shu-
waithi. Kirkani had the lowest length/width ratio {1.11) Maximum fruit
weight (18.74 g) and volume (20.50 cm3) were recorded in Um Al-belaliz
foliowed by 18.06 g fruit weight and 20.00 cm3 fruit volume in Khiyara.
Minimum fruit weight (4,90 g} and fruit volume (5.90 cm3) were f'ound:_in
Shitwi Wardi and Degal Badmi respectively. Um Al-Belaliz also recorded
the highest fruit pulp weight (17.30 g) followed by Khiyara (16.80 g).
Shitwi Wardi had the lowest fruit pulp (3.87 g). The seed weight (1.80 g)
was maximum in Degal Safra and minimum (0.84 g) in Sukkari, leading to
highest puip to seed ratio (16.61). Lowest pulp to seed ratio (3.83) was
obtained in Shitwi Wardi. Amount of moisture varied from 42% in Mi-
braya to 81.06% in Ashrasi Hibhib and total soluble solid content from
18.91% in Um Al-Belaliz to 48.53% in Jobana.
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Tamar stage

Fruit characteristics during the tamar stage are presented in Table 2.
Highest fruit length (4.35 cm.) and {ruit width (2.68 cm.) were recorded in
Khiyara, whereas the lowest fruit length (2.34 cm.) and fruit width (1.52
cm.) were found in Shitwi Wardi. The ratio between length and width va-
ried from 1.13 in Awenat Ayoub to 2.22 in Degal Bitta. Fruit weight
(13.25 g) and fruit volume (13.01 ¢m 3 were maximum in Hilwat Al-Jabal
whereas mintmum fruit weight (4.41 g} and fruit volume (3.00 cm3) were
recorded in Degal Badmi and Shitwi Wardi. Highest pulp weight (15.85 g)
was noted in Khivara and lowest (2.80 g) in Shitwi Wardi. As heavy as
1.18 g seeds were found in Banafsha and Shamoosi closely followed by
1.17 g heavy seeds in Degal Safra. In Khastawi Basra seed was light in
weight (0.61 g). The ratio between pulp and seed was maximum (16.08) in
Khiyara and minimum (3.94) in Shitwi Wardi. Percentage of moisture
differed from the lowest (13.78%) in Ukhat Al-Qsab to the highest
(43.06%) in Shitwi Wardi and total soluble solids from 56.82% in Shitwi
Wardi to 86.02% in Ukhat Al-Qsab. '

Sugar Content

Table 5 shows that the sucrose content varied from the lowest (1.8%) in
Barhee and Qazal Makioom to the highest (9.8%) in Sukkari. As regards
the invert sugar, the lowest (24.7%) was recorded in Safar Kjal and the
highest (82.0%) in Rummania. Consequently the lowest (30.4%) and the
highest (91.99%) total sugars were found in Safar Kjal and Rummania
respectively.

Classification of fruit characteristics

Fruit characteristics of different cultivars curing khalal and tamar stages
were classified (Tables 3 and 4) to facilitate the distinctions in cultivars.
Fruit characteristics of commercial cultivars were found to fall in one of
the first four classes: (i) very low or very light or very small, (i1} low or light
or small, (iii) medium, (iv) high or heavy or big. All types of classes ranging
from very small or very low or very light to very big or very high or very
heavy were found in non-commercial cultivars. In most of the cultivars
classes of different characteristics remained the same during the khalal and

33



§. Mohatmmed et al,

tamar stages but in some cultivars it changed. For example, fruit length of
Bahree, Braim, Jobana and Safar Kjal were small during khalal as well as
tamar stage whereas khadarwi Basra and Bairagh Dar had medium frut
length during khiaial which changed to small during the {amar stage.

Frequency of occurrence of classes

Figures from I to 5 demonstrate frequency of occurrence of various
classes of fruit characteristics in different cuitivars, Majority of the cul-
tivars (34% in khalal and 32% in tamar) were found to have medium fruit
length. Maximum number of cultivars i.e. 46% in khalal and 409% in tamar
stages had medium fruit width and only 2% cultivars in khalal as well as
tamar stage had very big fruit width. Cultivars having medium {ruit weight
and volume during the khalal stage were 42% (Fig. 2). During the tamar
stage 40% and 529 cuitivars had light froit weight and low {ruif volumse
respectively. Very heavy fruit having high volume were found in 8% and
2% of cultivars during the khalal and tamar stages respectively Fig. 3 ill-
usfrates that the pulp weight of 46% cultivars was medium in khalal stage
but light in tamar stage. Percentage of cultivars having very heavy pulp
was only 8% in khalal and 2% in tamar stages. Seeds of 24% cultivars
during the khalal stage were very light whereas during the tamar stage
none had very light seeds.

During the khalal stage 30% and 28% cultivars were found to have light
and medium heavy seeds respectively. During the tamar stage 32% and
289% cultivars had medium heavy and heavy seeds respectively. The ratio
between pulp and seed was low in 36% cultivars during the khalal stage
and in 56% cultivars during tamar stage. Higher percentage of cultivars
had high length/width ratio in khalal. Low and medium length/width ratio
were found in 30% cultivars during the tamar stage. Lowest percentage
(4%) of cuitivars had very low length/width ratio daring the khalal and
very high length/width ratio during the tamar stage. Maximum percentage
(40%) of cultivars showed medium amount of moisture. Cultivars having
very low moisture during the khalal and tamar stages were 2% and 24%
respectively (Fig. 5). Total soluble solids content was high in 34% cultivars
during the khalal stage and was medium in 44% cultivars during the tamar
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stage. Only 2% cultivars had very low total soiuble solid content during the
tamar stage and 10% cultivars during the khaial stage,

DISCUSSION

Evaluation and description of fruit characieristics of date cultivars in the
present Investigation revealed a big variation in the fruit guality, Nixon
(1950) and Barett (1975) evaluated some date cultivars and found ditTer-
ences in their fruit quality. The variations it the fruit characterisues of date
cultivars are expecied io occur, because most of theit are chance scedlings
and geneticaily highly heterozygous. Fruit characteristics of some of the
cultivars varied widely but the difference in others was rather narrow, Only
few cultivars were found to possess fruit characteristics which were highly
desirable. A large number of culitivars possessed characteristics which were
a combination of desirable and non-desirable characters. In the rest of the
cultivars, non-desirabie characteristics were higher than the desirable ones.

Study of fruit characteristics in iwo different siages, i.e. khalal and tamar
was carried out because the former stage represents full development of a
fruit, whereas in the latter stage only fruit ripening takes place. Data ob-
tained on various imporiant fruit characteristics of different cultivars
provided a good guidance about the performance of different cultivars with
regard to the various fruit characteristics. Differences in the performance
of many cultivars during the khalal and tamar stages were observed. Cul-
tivars differed either in one or more fruit characteristics during the khalal
and tamar stages. A possible explapation for the change in the per-
formance is the higher loss of moisture during the period of conversion
from khalal to tamar. In other words, some culiivars are likely to lose
higher moisture as corapared to the others during a change from khalal to
tamar under similar clirnatic conditions and vice versa.

It was interesting to note that the presence of sucrose varied in all cul-
tivars under study. Some of the non-commercial cultivars contained higher
amount of sucrose as compared to the commercial cultivars. Occurrences
of sucrose in the cuitivars may be attributed in the past to the lack of in-
version of sucrose at the time of collection of samples. Furthermore, sto-
rage of samples at low temperature {(deep freeze) might have reduced the
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inversion of sucrose. The presence of only 24.7% invert sugar in the cul-
tivar Safar Kjal is rather unusual. L.ow amount of invert sugar in the Safar
Kjal implies that this variety did not ripen fully when invert sugar was
analysed. Cavell (1947) considered the twelve varieties of dates grown in
Iraq unripe if the reducing sugars calculated as invert sugars were below
25%.
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Table 1:
Fruit characteristics
Fruit Fruit Lengih/ Frait
Cultivar length diameter diameter weight
cim cm ratio g
1 I 14 v
Commercial
Barhee 3.23(S) 2.54 (B) 1.27 §2.10
Braim 3.34 (S} 2.28 (M) 1.46 11.11
Hallawi 3.82 (VD) 2.03(S) 1.28 3.98
Khadrawi (Basra) 3.58 (M) 2.1%(5) 1.63 9.50
Khastawi 2,89 (VS) 2.08 (S) 1.39 743
Zahdi 3.29 (S) 2.33 (M) 1.41 9.44 |
Non-commercial
Ashrashi Hibhib 3.16 2.44 1.70 8.96
Awenat Ayoub 3.27 2.45 1.33 13.32
Bairagh Dar 3.67 2.25 1.63 16.97
RBanafsha 4.40 2.18 2.02 10.82
Bawa Adam 3.36 2.24 1.50 9.58
Beni Rabha 4.07 2.32 1.75 11.64
Degal Ajam 3.38 2.53 1.34 12.17
Degal Amin 4,10 240 1.71 13.58
Degal Badmi 3.11 1.73 [.80 6.04
Degal Bitta 4.41] 2.00 2.21 10.21
Degal Safra 3.83 2.01 1.67 7.73
Degal Taha 3.51 2.64 1.33 14.26
Hilwat al-Jabal 3.90 2.58 1.53 15.05
Hasawi 3.62 2.06 1.76 9.31
Jamali al-Din 3.99 2.20 1.81 11.66
Jobana 3.37 2.36 1.43 i0.54
Khadrawi Mandli 3.86 241 1.60 13.62
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of fifty date cultivars

Fruit Pulp Seed Pulp/  Moisture  Total soluble
volume weight  weight seed % solids
ce A g ratio %
v VI Vil Vil X 3}
11.50 11.20 0.88 12.73 61.50 30.22
11.00 9,78 1.29 7.52 74.28 27.12
.00 7.53 1.34 5.62 74.22 26.33
9.50 8.31 1.13 7.35 70.90 33.12
7.50 6.46 0.62 7.02 64.40 29.12
9.70 8.55 1.37 6.24 61.56 38.13
11.20 11.66 1.35 8.63 81.06 2091
14.00 12.41 0.39 13.94 69.11 30.52
10.50 9.86 1.07 9.21 57.69 37.23
12.50 0.62 1.65 5.83 64.83 38,73
9.50 8.68 0.88 9.86 63.42 35.22
11.50 10.67 1.16 11.00 50.93 48.13
11.50 10.51 1.62 6.49 56.89 40.83
14.00 12.22 1.34 9.12 67.05 30.83
590 491 1.12 4.38 59.03 39.63
11.20 8.69 1.48 5.87 59.92 38.73
8.30 6.56 1.80 3.04 59.67 39.22
14.00 13.26 0.96 13.81 53.91 42.03
14.55 13.88 1.14 12.18 79.60 20.71
8.30 7.18 1.09 6.59 50,36 48.13
12.00 10.66 0.97 10.99 52.08 47.52
9.90 9,59 0.90 10.66 52.09 48.53
14.00 11.89 1.71 6.95 64.39 36.08
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Continue Table 1,

Cultivar Fruit Fruit Length/ Fruit
length diameter diameter  weight
cm cm ratio g

Cultvar 1 I1 I IAY

Khiyara 4.61 2.74 1.68 18.06
Kirkani 2.57 2.32 1.11 7.20
Khoshly Azraq 3.61 2.27 1.59 10.86
Lagaitoona 3.82 2.29 1.66 10.88
Makkawi 3.18 2.42 1.31 10.73
Mibraya 3.07 2.28 1.35 9.29
Nabati 4.05 2.36 1.72 13.52
Nehar Silli 2.68 2.25 1.19 7.15
Qazal Naktoom 3.70 2.40 1.54 12.43
Rummania 4,00 2.60 1.54 15.41
Saai - 4.26 2.58 1.65 17.40
Sisandaki 3.95 2.54 1.55 14,15
Shitwi Wardi 2.65 1.73 1.52 4.90
Sukkari 4.36 2.35 1.86 14.82
Shuwaithi 4.83 2.23 2.17 12.55
Sultani 3.75 2.32 1.62 11.23
Safar Kjal 3.38 2.03 1.67 7.77
Shilani Ahmer 3.80 1.96 1.94 8.87
Shukkar 4.10 2.19 1.87 11.56
Tibarzel 3.00 2.30 1.30 10.46
Ukhat al-Qsab 4.06 2.42 1.68 13.14
Um al-Belaliz 4.56 2.81 1.62 18.74
Um al-Dehin 4.18 2.26 1.85 12.59
Um al-Jam 3.98 2.22 1.79 11.91
Um al-Asafir 3.04 2.36 " 1.71 12.87
Zubair 4.48 2.60 1.72 17.38
Shamoosi 4.07 2.63 1.50 10.57
S.E. + 0.07 0.03 0.03 0.42
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Fruit Pulp Seed Pulp/ Moisture Total soluble
vohime weight weight seed % solids
ce g g ratio %
v VI VII VI IX X
20.00 16.80 1.24 13.55 63.68 37.23
7.00 6.22 0.98 6.35 77.02 28.33
11.50 9.27 1.55 5.98 60.22 39.12
10.20 9.68 1.16 8.34 74.14 26.52
13.00 9.38 1.36 6.90 55.91 44.62
9.30 8.29 0.98 8.46 42.01 45.33
13.10 12.27 1.21 10.14 58.16 41.53
7.00 6.04 1.09 5.54 71.73 2742
12.50 11.49 1.42 8.09 60.86 38.11
15.50 14.05 1.34 10.49 54.30 45.13
17.00 16.13 1.25 12.90 66.45 36.23
14.50 12.87 1.26 10.21 60.47 39.63
9.50 3.87 1.01 3.83 72.46 27.32
14.50 13.95 0.84 16.61 75.94 24.02
14.00 11.18 1.36 8.22 62.06 37.13
10.70 10.18 1.05 9.70 70.82 28.82
7.8 6.71 1.04 6.49 60.59 38.69
8.00 7.80 1.06 7.36 62.22 39.13
12.00 10.24 1.29 7.94 69.06 30.92
9.00 9.53 1.10 8.66 79.99 18.31
14.70 11.97 1.14 [9.50 60.02 39.13
20.50 17.30 1.42 12.18 80.43 18.91
12.30 13.34 1.23 10.85 56.13 43.22
11.50 10.98 0.90 12.20 69.27 30.42
12.50 11.84 1.00 11.84 56.05 43.03
17,50 16.19 1.17 13.84 71.23 28.12
10.50 9.53 0.90 10.58 71.29 28.52
0.44 0.42 0.03 0.41 1.24 1.11
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Table 2:
Fruit characteristics of fifty
Fruit Fruit Length/ Fruit
Cultivar iength diameter diameter weight

cm cm ratio g

I I il v
Commercial
Barhee 3.05 2.46 1.24 10.14
Braim 2.90 2.27 1.28 8.73
Hallawi 3.56 1.80 1.98 6.42
Khadrawi {Basra) 2.96 1.86 1.59 6.21
Khastawi 2.90 1.86 1.56 5.53
Zahdi 3.27 2.08 1.54 7.91
Non-commercial
Ashrashi Hibhib 2.64 2.07 1.28 5.53
Awenat Ayoub 2.56 2.26 1.13 6.55
Bairagh Dar 3.18 1.81 1.76 6.27
Banafsha 3.72 2.05 1.81 9.47
Bawa Adam 2.91 2.07 141 5.83
Reni Rabba 3.75 2.20 1.70 11.34
Degal Ajam 3.24 2.29 1.41 9.33
Degal Amin 3.96 2.40 1.62 12.61
Degal Badmi 2.98 1.66 1.80 4.44
Degal Bitta 4.30 1.94 2.22 9.65
Degal Safra 3.36 1.93 1.78 6.96
Degal Taha 3.31 2.38 1.39 812
Hilwat al-Jabal 3.78 243 1.56 13.25
Hasawi 3.32 1.98 1.62 9.81
Jamal al-Din 3.86 2.14 1.80 8.58
Jobana. 3.13 2.12 1.48 7.26
Kirkani 2.35 2.00 1.18 5.64
Khadrawi Mandli 3.13 2.30 1.36 9.57
Khiyara 4.35 2.68 1.62 16.82
Khoshly Azraq 3.45 2.27 1.52 8.90
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date cultivars during ‘tamar’ stage

Fruit Characieristics of Fifiy Iragi Cultivars

Fruit Pulp Seed Pulp/ Total scluble
volume weight  weight seed Moisture solids
ce g g ratio % %

\Y Vi VI VI X X
9.00 922 0.64 14.4] 19.20 79.63
7.20 797 0.82 9.72 23.39 72.90
6.80 546 0.96 5.69 24.27 75.76
7.00 546 Q.75 7.28 27.55 72.90
6.00 4.92 061 8.07 25.57 73.50
8.50 701 090 7.79 20.94 79.70
6.00 456 095 4.80 33.04 66.90
6.00 592 0.63 9.40 17.09 82.03
5.00 555 072 7.71 18.11 80.86

10.20 8§29 118 7.02 27.10 72.62
6.50 522 0.69 7.57 26.36 73.62

11.00 10,15 097 8.75 23.98 76.70
9.00 751 1.09 6.89 20.68 78.80
9.00 11.54  1.02 11.31 28.65 70.86
4.50 370 0.75 4.93 15.54 84.06
8.80 8.51  1.15 7.40 29.52 69.82
8.00 586  1.17 5.00 19.54 79.22
9.50 742 071 10.45 26.80 73.66

13.0] 1238 0.86 14.39 36.21 64.50
8.00 6.93 087 7.97 26.79 74.02
7.50 783  0.74 10.58 23.16 76.66
1.50 6.62  0.64 10.34 29.10 68.96
4.70 485  0.72 6.74 34.58 65.62
9.50 g.42  1.16 7.26 30.60 69.36

19.50 1585  0.95 16.08 35.46 64.12
9.50 786 1.05 7.49 23.47 76.06
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Fruit Fruit Length/ Fruit

length diameter diameter weight

cm cm ratio g

Cultivar I 11 III v

Lagaitoona 3.75 2.06 1.82 9.31
Makkawi 3.05 2.20 1.39 9.78
Mibraya 2.76 2.03 1.36 6.06
Nabati 4.05 2.06 1.97 10.34
Qazal Maktoom 342 2.33 1.47 5,58
Nehar Silli 2.58 2.24 1.15 7.07
Rummania 3.67 2.11 1.74 8.58
Sisandali 3.82 2.42 1.57 12.28
Saai 3.61 2.19 1.65 8.84
Shitwi Wardi 2.34 1.52 1.54 3.54
Sukkarti 3.69 2.12 1.74 8.40
Shamoosi 4.06 2.10 1.88 10.76
Shuwaithi 4.11 1.96 2.10 10.44
Sultani 3.59 2.06 1.74 9.47
Safar Kjal 2.96 1.78 1.66 5.79
Shilani Ahmer 3.52 1.80 1.96 6.27
Shukkar 3.53 1.83 1.93 7.13
Tibarzei 2.64 2.21 1.19 7270
Ukhat al-Qsab 3.26 2.09 1.56 6.82
Um al-Bilaliz 348 1.96 1.78 7.87
Um al-Dehin 3.80 2.02 1.88 9.33
Um al-Jam 3.49 2.18 1.60 11.11
Um al-Asafir 2.79 2.00 1.40 7.53
Zubair 3.77 207 1.82 11.135
S.E. + 0.07 0.03 0.03 0.34
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Fruit Characteristics of Fifty lragi Cultivars

Fruit Pulp Seed Pulp/ Moisture  Total soluble

volume weight weight seed % solids

cc g 2 ratio %

A V1 VII VI IX X
8.00 8.40 0.90 9.33 20.10 79.46
8.00 8.88 0.90 9.87 21,72 77.63
7.00 5.42 0.71 7.63 27.71 72.82
9.5 9.42 0.89 10.58 17.56 82.66
9.50 8.57 1.06 8.08 16.58 83.63
6.70 6.21 0.84 7.39 28.22 71.62

10.00 7.65 0.93 8.23 18.30 80.42
9.50 11.35 0.94 12.07 31.15 68.63
7.5 8.02 0.82 9.78 21.71 78.22
3.00 2.80 0.71 3.94 43.06 56.82
8.00 7.75 0.63 12.30 28.04 72.63

10.50 10.54 1.18 8.03 41.42 58.42
9.20 9.47 0.93 10.18 35.83 63.06
8.30 8.37 0.86 9.97 31.96 78.52
5.50 5.02 0.75 7.36 33.53 66.82
6.80 5.63 0.80 7.04 16.76 83.22
7.00 6.30 0.83 7.59 30.01 68.42
7.50 6.57 0.89 7.38 38.26 61.30
8.00 6.07 0.75 8.09 13.78 86.02
7.50 6.99 0.90 7.71 17.21 82.02
6.00 8.36 0.96 8.71 28.10 71.06
7.50 1033 0.75 13.77 31.55 68.30
5.70 6.68 0.81 8.25 26.65 74.30
9.30 10.36 0.79 13.11 30.61 68.43
0.34 0.33 0.02 0.36 0.97 0.96
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8. Mohammed ef ul.

Tabie 3:

Classification of fruit characiers of fifty

Fruit Fruit Length/ Fruit
Cultivar length width width Weignt
ratio
I 1 Il v

Commercial
Barhee Small Big Low Medium
Braim Small Medium Medium Medium
Hallawi Medium Small Low Light.
Khadrawi {Basra) Medium Srnali High Light
Khastawi V. small Small Low V. light
Zahdi Small Medium Mediurn Light
Non-commercial
Ashrashi Hibhib Small Medinm High Light
Awenatl Ayoub Smail Medium Low Medium
Bairagh Dar Medium Medium High Medium
Banafsha Big Small V. high Medium
Bawa Adam Smali Smalt Medium Light
Beni Rabba Big Medium High Medium
Degal Ajam Small Big Low Medium
Degal Amin Big Medium High Heavy
Degal Badmi Siall V. small High V. light
Degal Bitta Big V. small V. high Light
Degal Safra Medium Small High Light
Degal Taha Medium Big Low Heavy
Hilwat al-Jabal Medium Big Medium Heavy
Hasawi Medium Small High Light
Jamal al-Din Medium Small V. high Medium
Jobana Small Medium Medium Medinm
Khadhrawi Mandii Medivm Medium Medium Heavy
Khiyara V. big Big High V. heavy
Khoshly Azrag Medium Medium Mediovm Mediuin



Fruit Characieristics of Fifty fragi Cultivars

date cultivars during ‘Khalal’ stage
B B

Fruit Pulp Seed Pulp/ Total
voiurne weight Weight seed Moisture soluble
ratlo solids
\% VI ViiM Vil IX X
Medium Medium V. light High Medium Low
Low Medium  Medium Low High Low
Low Light Medium V. low High Low
Low Light Light Low High Medium
V. low V.light  V.light Low Medium Low
Low Light Medium Low Medium High
Medium Medium  Medium Low V. High V. low
Medium Medium V. light high High Low
Medium Medium [ jght Medium Low Medium
Medium Medium v peavy  V.low Medivm High
Low Light V. light Medium Medium Medium
Medium Medium  Jight Medium Low V. High
Medium Medium v, heavy Low Low High
Medium Medium  Mediun Medium High Low
V. low V.light  Light V. low Medium High
Medium Light Heavy V. low Medium High
Low V.light V. heavy V. low Medium High
Medium Heavy V. light High Low High
High Heavy Light High V. high V. low
Low Light Light Low Low V. high
Medium Medium V. light Medium Low V. high
Low Medium V. light Medium Low V. high
Medium Medium v, peavy Low Medium Medium
V. high V.lheavy  Medium High Medium Medium
Medium Light Heavy V. low Medium High
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Continue Table 3;

8. Mohammed el al.

) Fruit Fruit Length Fruit
Cultivar ) . .
length width width Weight
ratio
Culiivar 1 Ii 114 | Y
Kirkani V. small Medium - V.low V. light
Laqaitoona Medium Medium High Medium
Makkawi Smalt Medium Low Medium
Mibrava Smaijl Medium Low Light
Nabati Big . Medium High Heavy
Nehar Silli V. small Medium V. low V. light
Qazal Maktoom Medium Medium Medium Medium
Rummania Medium Big Medium Heavy
Saai Big Big High V. heavy
Sisandali Medium Big Medium Heavy
Shitwi Wardi V. small V. small Medium V. light
Sukkari Big Medium V. high Heavy
Shuwaithi V. big Small V. high Medium
Sultani Medium Medium High Medium
Safar Kjal Small Small High Light
Shilani Ahmer Medium V. small V. high Light
Shukkar Big Small V. high Medium
Tibarzel Small Medium Low Light
Ukhat al-Qsab Big Medium High Mediumn
Um al-Belaliz V. big V. big High V. heavy
Um al-Dehin Big Medium V. high Medium
Um al-Jam Medium Small High Medium
Um al-Asafir Small Medium High Medium
Shamoosi Big Big Medium Medium
Zubair Big Big High V. heavy
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Fruit Characteristics of Fifty Iragi Cultivars

Fruit Pulp Seed Pulp/ Moisture Total
volume weight Weight seed soluble
ratio solids

\' VI Vil Vill X X
V. low V.light v, light Low V. high Low
Low Medium  Light Low High Low
Medium Light Medium Low Medium High
Low Light V. light Low V. low V. high
Medium Medium  Medium Medium Medium High
V. low V.light  Light V. low High Low
Medium Medium  Heavy Low Medium High
High Heavy  Medium Medium Low V. high
V. high V.heavy Medium High Medium Medium
High Heavy Medium Medium Medium High
Low V.light  Light V. low High Low
High heavy V. light V. high High V. low
Medium Medium  Medium Low Medium Medium
Low Medium Light Medium High Low
V. low Light Light Low Medium High
Low Light Light Low Medium High
Medium Medium  Medium Low High Low
Low Medium  Light Low V. high V.low
High Medium  Light Medium Medium High
V. high V.heavy Heavy High V. high V. low
Medium Heavy Medium Medium Low High
Medium Medium V. light High High Medium
Medium Medium  Heavy Medium Low High '
Low Medium V. light Medium High Low
V. high V.heavy Light High High Low.
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S. Mohamnied et al.

Table 4:

Classification of fruit characteristics of fifty

Fruit Fruit - Length/ Fruit
Cultivar length width width weight
ratic

1 I 111 v
Commercial
Barhee Small Big V. low Medium
Braim Small Big V. low Light
Hallawi Medium V. small High Light
Khadrawi (Basra) Small Smail Medium Light
Khastawi Small Small Low V. light
Zahdi Medium Medium Low Light
Non-commercial
Ashrashi Hibhib V. small Medium V. low V. light
Awenat Ayoub V. small Medium V. low Light
Bawa Adam Small Medium Low V. light
Bairagh Dar Small V. small Medium Light
Banafsha Medium Medium High Medium
Beni Rabba Big Medium Medium Medium
Degal Ajam Small Big Low Medium
Degal Amin Big Big Medinm Heavy
Degal Badmi Small V. small High V. light
Degal Bitta V. big Small V. high Medium
Degal Safra Medium Small Medium Light
Degal Taha Medium Big Low Light
Hilwat al-Jabal Big Big Low Heavy
Hasawi Medium Small Medium Light
Jamal al-Din Big Medium High Light
Jobana Small Medium Low Light
Kirkani V. small Small V. low V. light
Khadrawi Mandli Small Big Low Medium
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Fruit Characteristics of Fifty Iragl Cultivars

date cultivars during ‘tamar’ stage.

Fruit Puilp Seed Pulp Total solubie
volume weight  weight seed Moisture solids
ratio
v VI VII VIl IX X
Low Medium Light High Low High
V. low Medium Medium Medium Low Medium
V.low Light Heavy V. low Low High
V. low Light Medium Low Medium Medium
V. low V.light Light Low Low Medium
Low Light Heavy Low V. low High
V. low V.light Heavy V. low Light Medium
V. low Light Light Low V. low V. high
V.low Light Light Low Low Medium
V. low Light Light Low V. low High
Low Medium V. heavy Low Medium Medium
Medium Medium Heavy Low Low High
Low Light V. heavy Low Low High
Low Heavy  V.heavy Medium Medium Medium
V. low V.light Medium V. low V. low V. high
Low Medium V. heavy Low Medium Medium
Low Light V. heavy V. low V. low High
 Low Light Light Medium Low Medium
Medium Heavy  Medium High High Low
1+ Low Light Medium Low Low High
V. low Light Medium Medium Low High
V. low Light Light Medtum Medium Medium
V.low V.light Light Low High Low
Low Medium V. heavy Low Medium Medium
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S. Mohammed et af.

Continue Table 4;

Cultivar Fruit Fruit Length/ Fruit

length width width weight

ratio
I 4 111 v

Khiyara V. big V. big Medium V. heavy
Khoshly Azrag Medium Big Low Medium
Lagaitoona Big Medium High Medium
Makkawi Small Medium Low Medium
Mibraya V. small Small Low V. light
Nabati Big Small High Medium
Nehar Silli V. small Medium V. low Light
Qazal Maktoom Medium Big Low Medium
Rummania Medium Medium Medium Light
Sisandali Big Big Medium Heavy
Saai Medium Medium Medium Light
Shitwi Wardi V. small V. small Low V. light
Sukkari Medium Medium Medium Light
Shamoosi Big Medium High Medium
Shuwaithi Big Small V. high Medium
Sultani Medium Medium medium Medium
Safar Kjal Small V. small Medium V. light
Shilani Ahmer Medium V. small High Light
Shukar Medium V. small High Light
Tibarzel Small Medium V. low Medium
Ukhat al-Qsab Small Medium Low Light
Um al-Bilaliz - Medium Small Medium Light
Um al-Dehin Big Small High Medium
Um al-Jam ~ Medium Medium Medium Medium
Um al-Asalir V. small Small Low Light
Zubair Big Medium High Medium
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i Characteristics of Fifty Traqi Cultivars

Fruit Pulp  Seed Pulp Total soluble
volume weight  weight seed Moisture solids
ratio

Vv VI VI VIII IX X
V. high V. heavy Heavy V. high High Low
Low Light V.heavy  Low Low High
Low Medium  Heavy Low V. low High
Low Medium  Heavy Medium Low High
V. low Light iLight Low Medium Medium
Low Medium  Heavy Medium V. low V. high
V. low Light Medium Low Medium Medium
Low Medium V. heavy Low V. low V. high
Low Light Heavy Low V. low High
Low Heavy Heavy Medium Medium Medium
Low Medium  Medium Medium Low High
V. low V. fight Light V. low V. High V. low
Low Light Light Medium Medium Medium
Medium Medium V. heavy Low V. High Medium
Low Medium  Heavy Medium High Medium
Low Medium  Medium Medium Medium Higham
V. low V. light Medium Low High Medium
V. low Light Medium Low V. low High
V. low Light Medium Low Medium Medium
Low Light Heavy Low High Low
Low Light Medium Low V. low V. high
Low Light Heavy Low V. low V. high
V. low Mediom  Heavy Low Medium Medium
Low Medium  Medium High Medium Medium
V. low Light Medium Low Low High
Low Medium  Medium High Medium Medium
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S. Mohammed et al.

Table V

Quantity of different types of sugar in fifty date cultivars during
tamar stage (percent dry weight)

Cultivar Sucrose Invert Sugar Total Sugars
% % %
Commercial
Barhee 1.8 42.8 44.8
Braim 5.5 46.6 524
Hallawi 4.6 81.4 86.3
Khadrawi (Basra) 4.8 67.0 71.2
Khastawi 7.5 43.8 51.8
Zahdi 6.2 55.8 62.4
Non-Commercial
Ashrasi Hibhib 3.7 71.3 75.2
Awenat Ayoub 7.6 80.6 88.7
Bairagh Dar 4.4 65.0 69.6
Banafsha 5.5 52.5 58.4
Bawa Adam 7.4 61.4 69.3
Beni Rabba 5.8 55.6 61.1
Degal Ajam 8.0 56.4 64.9
Degal Amin 8.6 77.4 86.5
Degal Badmi 5.5 6'7.6 73.5
Degal Bittar 7.1 48.6 56.1
Degal Safra 35 52.0 557
Degal Taha 9.2 58.5 68.3 -
Hilwat Al-Jabal 9.0 47.5 57.0
Hasawi 24 50.7 58.2
Jamal Al-Din 8.9 68.8 78.2
Jobana 2.9 84.7 87.8
Khadrawy Mandli 7.9 15.5 83.9
Khiyara 4.0 63.7 67.9
Kirkani 6.2 78.3 84.4
Khoshly Azraq 6.4 61.1 67.8
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Fruit Characteristics of Fifty Iragi Cidtivars

Continue Table V

Cultivar Sucrose Inverst Sugar Total Sugars
% % %
Lagaitoona 55 81.2 87.0
Makkawy 3.2 544 57.8
Mibraya 8.6 62.0 T1.1
Nabati 2.2 79.0 81.4
Qazal Maktoom 1.8 53.6 55.6
Nehar Silli 3.0 76.6 84.9
Rummania 9.0 82.0 91.9
See Sandli 3.6 79.6 834
Saai 8.4 71.5 80.4
Shitwi Wardi 5.1 76.2 81.6
Sukkari 9.8 77.9 87.2
Sharnoosi 2.4 86.2 88.8
Shuwaithi 9.3 49.4 59.3
Sultant 9.7 66.8 71.1
Safar Kijal 5.4 24.7 30.4
Sheelani Ahmer 9.4 71.4 81.3
Shukkar 4.7 58.1 63.0
Tibarzel 2.9 59.9 62.9
Ukhat Al-Qsab 8.9 76.0 84.4
Um Al-Balaliz 2.4 30.6 33.2
Um Al-Dehin 9.7 51.2 61.5
Um Al-Jam 9.2 78.1 87.8
Um Al-Asafir 9.7 71.6 81.9
Zubair 4.9 78.2 334
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PLANT REGENERATION FROM CALLUS CULTURES
OF PHOENIX DACTYLIFERA L.

ABDUL AMIR MATER

Department of Horticulture and Date Palms
University of Basra

ABSTRACT

Immature embryos of Phoenix dactylifera L., excised from fruits at the
green stage of development, showed callus proliferation when cultured on a
medium supplemented with equal parts of IAA and kinetin. Plant
regeneration was observed upon further subculturing of the callus on fresh
medium of the same composition. Qrganogenesis from callus bypassed the
role of cotyledons, a phenomenon usually associated with seed per-
mination.

No callus was produced when embryos from yellow colored fruits were
excised and placed in culture. Similarly, intact seeds, derived from green
fruits showed no sign of callus initiation, however, normal cotyledon
growth was observed as in mature seeds.
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INTRODUCTION

The Date palm (Phoenix dactylifera L.} {s one of the oldest fruit trees to
be cultivated in the valley of the Euphrates in Iraqg since 3000 B. C. (4). The
cultivation of date palms has not been optimized because commercial
propagation of superior cultivars depends strictly upon offshoots. Of-
fshoots are lateral buds in the axils of the leaves and usually arise at the
base of mature palms during the juvenile phase of growth. This is the only
vegetative method, although slow, that is available for date growers. One of
the major problems facing clonal propagation through offshoots is their in-
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Regencrarion from Callus Culiures

sufficient nurnber {or increasing superior selections that produce the most
excellent fruits and yield (1).

Recently there have been serious attempts to apply tissue culture
techniques to many extensive cultivars of date palms. Schroeder employed
various tissues excised from the heart of the palm and offshoot but the
explants failed to grow or fo differentiate (7). The extensive investigations
reported by Reuveni et al on tissue and organ culture of date palms in-
dicated negative results {6). Eeuwens and Blake used young stem and leaf
sections of date and coconut in vitro and obtained calius and roots (2).
Eeuwens also investigated the effects of hormones on growth and
development of date explants and obtained shoot and root growth from
inflorescence sections (3). Reynold and Murashige utilized tissue culture off
excised embryo from immature fruits of dates (5). They were able to pro-
duce callus and subsequently embryoids. Recently, Tisserat reported about
the production of free-living date palms through callus culture (8).

This investigation of tissue culture of date palm evidenced organogenesis
and formation of date plants from callus explants in a basic medium con-
taining IAA and Kinetin,

MATERIALS AND METHODS

Green, yellow and ripe fruits at Chimry , Khalal and Tamr stages
respectively, of the finest local cultivar Barhee and the commercial cultivar
Halawy were harvested from young healthy palms at Shatt al-Arab or-
chards in Basrah, Iraq during the seasons of 1980 and 1981.

The fruits were first cut open, their ovules (or seeds) were removed and
the pellicle surrounding the ovule was peeled away to reveal the germpore
(the developing micropyle). Portion of the endosperm tissue measuring
3x3x3 mm and surrounding the tiny embryo was excised and placed over
moist filter paper inside Petri dishes and stored-temporarily prior to surface
sterilization. Intact whole ovnles at the three stages of fruit development
were also used as explants for comparison. The explants were surface
sterilized by immersing for 15 min. in 10% (v/v) solation of sodium
hypochlorite containing two drops of Tween-20 emulsifier and rinsed two
times with sterile distilled water. Three segments of germpore sections or
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intact ovules were placed over the surface of nutrient medium in the
culture flask. Ten cultures were initiated for each type of tissue or medium.
Manipulations were carried out under aseptic conditions.

The medium for excised embryo culture and callus establishment com-
posed of Murashige and Skoog basal salts plus the following (in mg per
liter): sucrose, 30,000; NaH2P04. 2H 0, 170; meso-inositol, 100;thia-
mine-Hel , 0.5; pyridoxine- Hel, 0.5; adenine sulfate, 2H ,0, 40; 3-indole
acetic acid (JAA), 0, 2 or 3; kinetin, 2; phytagar, 8000. The pH of the
medium was adjusted to 5.5 with 0.1 N NaOH or in Hcl prior to addition
of agar. The nutrient media were dispensed into 125-ml conical flasks at a
rate of 50 ml. The flasks were covered with spongy stoppers, their necks
covered with aluminium foil and sterilized by autoclaving for 15 min.
under 1.05 Kg/cm?2- and a temperature of 120°C.

The initiated callus was subcultured and maintained on fresh medium of
same composition or on medium devoid of hormones at 8 weeks intervals.

All cultures were incubated in an electronically temperature-controlled
cabinet at 27° C under 16 hrs daily exposure to low intensity of 1000 Lux
illumination.

RESULTS AND DISCUSSION

No growth was apparent on the cultured explants excised from green
fruits of Barhee (Fig. 1) and, Halawy, during the first seven weeks. Four
weeks later the explants developed white grainy callus masses on the
germpore side of the sections. The callus masses were more than twice the
explant size (Fig. 2). Germpore sections excised from the yellow fruits of
Barhee, (Fig. 3) and ‘Halawy’ or from ripe fruits did not produce callys.
However, cotyledons emerged normally from the germ pores. and
elongated, their bases enclosed the shoot and root apices, while their tips
remained attached to the explants (Fig. 4). Later, cotyledons grew in to a
complete plant with normal root and shoot (Fig. 5). In media with high
auxin (5 mg IAA/l), explants from green fruits produced much more
callus than those grown on media devoid of auxin. Likewise, explants from
yellow and ripe fruits produced much shorter and thicker cotyledons. In
contrast to excised embryo, intact ovules (whole seeds) at green color stage
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gave rise to normal cotyledon growth and took almost the same time as for
excised embryo to produce callus tissue (Fig. 6).

After 12 weeks in culture, the callus was subdivided into small segments
(2 mm in diameter) and transferred to fresh media of the same composition or
to media devoid of hormones. Two weeks thereafier the callus segments
enlarged to about 8 mm in diameter without showing any sign of differen-
tiation. However, after a further two weeks, white organized tissue diffe-
rentiated from many callus segments (Fig. 7).

Ten days later the newly growing organs developed into young green
shoots and shortly thereafter white roots appeared from the bases of the
shoots (Fig. 8). Best growth and differentiation occurred on media sup-
plemented with 2mg/1 of IAA and Kinetin. The associated callus
masses continued to grow along with the differentiated plants. A re-
presentative plant is shown in Figure 9. Examination of the attached callus
tissue under the microscope revealed many other shoots or root-like
structures on the callus surface. Many young differentiated plants were
successfully transferred to grow in blocks of compressed sphagnum peat
which were used as temporary propagating beds .

This research has shown that organogenesis occurred in callus tissue
derived from immature (green stage) date embryo. The finding also con-
firms the observation of asexua! embryogenesis in callus tissue that
originated in young embryo explants {5). This investigation also showed
that differentiation of date shoots occurred in new callus growth thatarose
after subculture to fresh media, followed by root differentiation and
bypassed cotyledon prior growth and elongation. Tisserat (1979) found
that the morphogenetic response from embryo callus varied and indicated
that callus grown on media supplemented with high auxin gave rise to root
only or to root and plantlets, In this investigation, excised embryos at
yellow or nature stages of development always followed the sequence
growth and elongation of cotyledon, emergence of root and then growth of
shoot, similar to the sequences of growth in mature intact seeds of date.
Sequence of differentiation in callus tissue, however, showed that the coty-
ledon was very short and embedded in the callus mass. Tisserat (1280) also
found that development of seeds and embryos excised from mature fruits are
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similar except for minor deviations in the cotyledon. Although he did not use
jmmature excised embryo, his observation of adventive embryogenesis
from lateral bud-derived cailus indicates that immature tissues tend to
produce calius and this in turn differentiates into roots, shoots, embryoids
or plantlets. Sequence of growth and formation of cotyledons, shoots and
roots from laterat bud callus secems to be the same as those that occurred in
immature embryo callus grown on media coniainmg lower levels of
A A and Kinetin than those employed in this investigation.

62



10.

Regeneration from Callis Cullures

LITERATURE CITED

Chandler, W.H. Evergreen Orchards, 2nd Bd,, P. 423 (1938).

Eeuweens, C.J. and J. Blake. 1977, Culture of coconut and date palm tissue with a
view to vegetative propagation. Acta. Hort. 78: 277-287.

------ [978. Effects of organic nutrients and hormones on growth and development
of tissue and explants from coconut (Cocos nucifera) and date (Phoenix dactylifera
L.) palms cultured i vitro. Phys. Plant. 42: 173-178,

Nixon, R.W. “The Date Palm - Tree of Life - in the Subtropical Deserts”.
Economic Botany, 5: 274-301 (1951).

Reynold, J. and T. Murashige, 1979. Asexual embryogenesis in callus cultures of
palms. In vitro. [5(5): 383-387.

Reuveni, 0. and H. Lillen-Kipnis. 1974. Studics on the in vitro cultures of date
palm (Phoenix dactylifera L.) tissues and organs. Volcani Inst. Agr. Res.
Pamphlet. 145: 3-39,

Schroeder, C.A. 1970. Tissue culture of date shoots and seedling. Ann. Rep. Date
Grower’s Institute. 47: 25-27.

Tisserat, B. 1979, Prapagation of date palin (Phoenix dectyiifera L.). in vitro.
J. Exp. Bot. 30 (119): 1275-1283.

-------- 1980. A histological study of develoepment of adventive embryo in organ
cultures of Phoenix dactylifera L. Ann. Bot. 46: 465-472.

—————— 1981. Propagation of free living date palms through tissue culture. The Date
Palm J. 1(1) 43-54.

63







Fig. 1. Germpore section excised from ovule of Barhee at green color stage
(Chimry stage) measuring 3x3x3 mm surrounding the embryo (far right).

] Method of preparing the section is shown from left to right.




A ———

Fig. 2. White callus masses growing on the germpore side of the explants after 1

weeks in culture over basal medium containing IAA and Kinetin. Upper
row for Barhee , lower row for Halawy .



Fig. 3. Barhee fruits at yellow color stage (Khalal) with two rows of their ovules
at this stage. The upper row showing the dorsal side of the ovules and the
germ pore positions where explant sections were excised.




Fig. 4. Growth and elongation of cotyledons from germpore sections of Barhee
(upper row) and Halawy (lower row) excised at yellow color stage (Kha-
lal}.



Fig. 5. Complete plant of date with shoot {left), root (right) and cotyledon in the
middle originating from germpore section of Barhee excised at yellow
color stage (Khalal).

Fig. 6. Intact ovule of Halawy at green colour stage (chimry} showing cotyledon
emergence from the germpore after {1 weeks of culture on basal medium
containing IAA and Kinetin.



Fig. 7. Enlarging callus mass of Barhee differentiating white organized tissue (left
side) after 4 weeks of subculture in fresh medium containing IAA @and

Kinetin,



Fig. 8. Differentiation of green shoot and white root from callus scgment of
Barhee six weeks after callus subculture in fresh medium containing [AA
and Kinetin.




Fig. 9. Whole plant of date palm with green shoot (left) and white slender root
(right) originating from growing segment of callus tissue of Barhee 50
days after subculture to fresh medium containing 1AA and Kinetin. -
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Frequency of occurrence of five classes of length/width ratio and pulp/seed ratio in fruits

of fifty date pabm cultivars.
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EFFECT OF HIGH TEMPERATURES ON FIG MOTH
Ephestia cautella Walker (Lepidoptera: Pyralidae)
IN IRAQ

F. AL-AZAWI
College of Agriculture, University of Baghdad.

H.S. EL-HAIDARI
General Body of Plant Protection

F.M. AZIZ, A.K. MURAD

Agricultural and Water Resources Research Centre.

ABSTRACT

The present study was undertaken in an attempt to use heat as a means
of control against the fig moth Ephestia cautella to replace pesticides.
Eggs, first and fourth larvae, pupae and adults of this pest were exposed to
45, 50 535 and 60°C with 20 and 70% R.H. for different lengths of time to
obtain 100% mortality. Results indicated that various stages showed ap-
preciable differences in susceptibility with temperatures but not with re-
Jative humidity. Therefore, time required to obtain 100% mortality of eggs,
Ist and 4th instar larvae, pupae and adults at 60°C with 20%/R.H. is 0.33,
0.17, 0.50, 0.50 and 0.41 hours respectively whereas 15,00, 15.00, 18.00,
10.00 and 12.00 hours is required for the same stages under 45°C with
20% R.H. This gives the freedom to choose any temperature for the sui-
table length of exposure to cause 100% mortality of this insect.
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Effect of Temperatures on Fig Moth

INTRODUCTION

The fig moth Ephestia cautella W alker is the most serious pest of date in
storage. Infestation plays a major role in marketing of dates locally and
internationally.

Infestation starts on late varieties or late harvested dates, on wind-fallen
dates and dates being kept in the field before being transferred to store
houses. In store houses infestation increases gradually, reaching up to 86%
among Zahdi variety (5).

Treating store houses with insecticides and fumigation of dates with
fumigants is a standard procedure. However, chemical control of insects in
food store houses is becoming an undesirable method because of the
development of insect strains resistant to insecticides or because of in-
secticide residue on food (1,7). Therefore, alternative insect control me-
thods are becoming very desirable,

Heat as a mean of controlling insects has been used in flour mills since
1914 (4,6). Hussain (5) reported that larvae of the fig moth when exposed
to 60-70°C for four hours resulted in 36.3 — 100% Kkill. .

The present study aims at finding the lethal time required to kill each
stage of the fig moth when exposed to upper lethal temperatures as an at-
tempt to use heat as a method to control stored date insects.

MATERIALS AND METHODS

A culture to secure any stage of the fig moth was maintained in the en-
tomology laboratory of the Agriculture and Water Resources Centre,
Council of Research in Baghdad. To start the culture, adults were obtained
from a date store room in the building of the Centre.

Each treatment and its control, consisted of 3-5 replicates, with 10-50
insects per replicate and the control for each treatment was kept under
25°C and 70% R.H. When control's mortality exceeded 10% the test was
repeated. Mortality was calculated according to Abbot’s formula.
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Equal numbers of both sexes were placed inside glass cages (lantern
lamps) used for egg laying. The cage bottom was closed with a fine cloth,
under which a Petri-dish was fitted and fastened with cellophane tape to the
glass. The cage top was covered with fine cloth having a hole in its centre
with a piece of cotton soaked with 10% sugar solution serving as food for
the adults. Eggs laid fell inside the Petri-dish and were collected regularly .
either for egg experiments or for hatching to obtain other stages of the in-
sect.

To obtain other stages, eggs were placed over black filter paper in a Pe-
tri-dish. When hatched, larvae were fed a mixture of 12% glycerine and
889 ground wheat. Pupation took place on a thin layer of cotton inside the
Petri-dish. Pupae were then used for experiments or placed into smail test
tubes, and were kept in the incubator. Emerging adults were used for ex-
periments or were placed in glass cages for egg production.

Rearing of all stages was carried out in an incubator kept at 25°C and
T0% R.H. Humidity was maintained by water in four plastic containers of 7
x 7 x B.5cm.

To study the effect of a given temperature on any stage, a number of
eggs, larvae, pupae or adults of known age were transferred to a petri-dish
inside desicators that were kept in incubators which were adjusted to
temperatures between 45, 50, 55 and 60°C with 20 and 70% relative hu-
midity which was maintained inside the desicators with solutions of po-
tassium hydroxide.

After exposure to a definite temperature and relative humidity, insects
were transferred to another incubator at 25¢ and 70% R.H.

-

Mortalities for each lethal temperature (45, 50, 55 and 60°C with 70%
R.H.) was plotted against exposure times on logarithmic probability graph
paper no, 3128 (Codex Book Co. Inc., Mass., U.S.A.) to obtain estimates
from a linear graph of the lethal times for 50 or 95% mortalities of the
population expressed as LT 50% or LT 95%.

RESULTS AND DISCUSSIONS
The lethal time required to kill 100% of each stage of the fig moth under
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45, 50, 55 and 60°C with 20 and 70% R.H. is shown in Table 1. Data
indicate that 43, 50, 55 and 60°C killed all eggs after 15.00, 1.50, 0.50 and
0.33 hour respectively with, 20% R.H. and 15.00, 3.00, 0.5 and 0.33
hours with 70% R.H.First instar larvae required 15.00, 0.75,0.25 and 0.17
hours to get 100% mortality under 45, 50, 55 and 60°C with 20 and 70%
R.H., while the 4th instar larvae required 18.00, 1.75, 1.17 and 0.50 hours
and 18.00, 1.50, 1.11 and 0.58 hours under the same conditions, One
hundred per cent mortality of pupae occured after 10.00, 4.00, 0.75 and
0.50 hours of exposure time to 45,50,55 and 60°C with 20% R.H. and
10.00, 3.00, 0.75 and 0.50 hours under the same temperatures and 70%
R.H. Complete kill of adults occured after 12.00, 1.25, 0.66 and 0.41 hours
of exposure time to 45, 50, 55 and 60°C with 20% R.H. and 12.00, 1.25,
0.50 and 0.33 hours under the temperatures and 70% R.H.

Lethal time (ILT) in hours estimated for 50 and 95% mortality of the
population of any insect stage may be expressed as LT50 and LT935, and
could be obtained as estimates from a linear graph drawn as in the probit
analysis for insecticidal toxicity which was first reported by (2). Table 2
shows the LT50 and LT95 for each lethal temperature of each stage of the
fig moth which is useful for comparison. This table indicates that the first
instar larvae is the most sensitive stage of this insect to lethal temperatures
of 50, 55 and 60°C in terms of LT50 and LT 95.

It is a well known fact that insects live, develop and reproduce within a
range of temperature particular to the species or even in its developmental
stages. When temperature changes beyond the species range, activities
slow down, then stops and the insect eventually dies. For
most insects, the upper lethal temperatures for a short exposure is within
the range of 40-50°C. Death is a resuit of various factors such as proteins
being denatured or the disturbance of metabolic processes or exhaustion of
food reserve or desication (8,3). Temperature, therefore, could be used to
main advantage to protect stored commodities from insect damage.

In subtropical and hot countries such as Iraq, the use of high lethal
temperature to control insects of stored food costs less than the use of low
lethal temperatures. To put this into practice, the upper lethal temperature
and exposure times could be determined for each stage of each insect that
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attack a particular commodity under study.

The most important aspect of this study is to find the lethal time for
100% mortality for any of the insect stages. This is shown in Table 1. Data
in this table revealed that 100% mortality occured after 0.17-0.50 of ex-
posing any stage of the fig moth to 60°C at 20% R.H. or 0.25-1.17 hours
to 55°C at 20 and 70% R.H. or 0.75-4.00 hours at 50°C and 20% R.H. or
10.00-18.00 hours to 45°C with 20 and 70% R.H. This gives the freedom
to choose any temperature for the suitable length of exposure time to cause
100% mortality of this insect.

The above results could be put into practice by finding the time required
to raise the temperature to a lethal level in the centre of date mass.
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Table 1

Lethal time in hours for 100% mortality of different stages of
E. cautella under various constant temperatures and 20
and 70% relative humidity

20% R.H. 70% R.H.
Stage
45 50 55 60°C| 45 50 55  60°C
Feg 1500 1.50 0.50 0.33i 15.00 3.00 050 0.33
Larva

1st instar 1500 0.75 025 0.17| 1500 0.75 0.25 0.17
4th instar 18.00 1,75 1.17 0.50| 18.00 1.50 1.11 0.58

Pupa 10,00 400 075 050 10.00 3.00 0.75 0.50
Adult 1200 125 0.66 0.41 1200 1.25 050 0.33
Table 2

Lethal time (LT) in hours estimated for 50% and 95% mortality of
different stages of Ephestia cautella with 70% R.H.

Stage 45°C 50°C 55°C 60°C

LT50 LT95 LTS0 LT95 LTS0 LT95 LTS0 LT9S
Egg 6.6 120 14 20 03 04 0.24 0.3
Larva

Ist instar 90 110 045 056 015 020 0.13 0.15
4th instar 80 11.0 118 1.5 0.65 08 04 047
Pupa 68 78 13 1.8 04 0.5 0.24 0.3
Ault 60 7.8 098 1.0 03 0.4 02 0.2
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WHOLESOMENESS STUDIES WITH A FULL
DIET OF IRRADIATED DATES, USING THE
INSECT Ephestia cautella (Walker):

I. DISINFESTATION DOSES OF GAMMA RADIATION.

Z.S.AL-HAKKAK*, S.R.ALI, M.S.H.AHMED
and S.K.AL-MALIKY

Nuclear Research Centre, Tuwaitha, Baghdad, Iraq.

ABSTRACT

The study deals with the effect of feeding irradiated dates as a whole diet
on some biological parameters of the fig moth Ephestia cautella. Statistical
analyses of the results indicated that the differences in the following pa-
rameters were insignificant when measured and compared with insects
reared wholiy either on irradiated or on unirradiated dry dates fruits.

1. Average numbers of larvae and pupae produced out of 400 seeded
eggs after 30 days of incubation.

2. Average percentage of adult survival and their sex-ratio.

3. Mating frequency (Average number of spermatophores per female)
of the survived adults.

4. Average number of eggs laid per female.

5. Average percentage of egg hatchability.

6.  Mating frequency, average number of eggs per female and average
percentage of egg hatchability of F, progeny adults produced from
insect parents reared on 100% diet of irradiated as well as on
unirradiated dates.

* Present addrss: SRC, Biological Research Centre, Jadiryia, Baghdad, Iraq.

87




Z. 8. Al-Hakkak et al.

Therefore, it could be concluded that disinfestation of date fruits by such
a range of doses (50-100 krad) of gamma radiation might not have any
adverse effect on the fig moth.
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INTRODUCTION

It is generally accepted that all developing countries need to increase
their reserves of food commodities, not only for home consumption, but
also to improve those agricultural products which can be exported for hard
currency. These countries are greatly suffering from major losses in their
output of agricultural products due to infestation with insect pests during
the several steps of production. This might be mainly attributed to the fact
that the current conventional methods of using chemicals, as methyl
bromide in disinfestation of these products, impose several .limitations
such as:

a)  Adequate penetration of any fumigant might be difficult to obtain in

some packaging materials even when proper fumigation techniques
are used (8).

b)  The development of resistant populations of the insects to the used
chemicals (33).

¢)  Chemical treatments might create problems by injuring the products

or by accumulation of undesirable residues after several fumigations
(30).

d)  Incomplete kill of the resistant insect stages to the used insecticide
such as the eggs, pupae and possibly diapausing larvae (2).
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In Iraq, large quantities of dry dates are usually infested in storage with
several different species of stored-product insects causing considerable
damages annually (17}. Consequently, and due to the nutritive importance
of these fruits for human consumption, date industry is continuously
seeking a safer and more economical means of efficient control of insect
pests during storage and exportation.

Accordingly, a new technique has been proposed and developed as an
alternative method of controlling insect pests in dates and in a variety of
raw and processed agricultural commodities. This technique involves the
use of the ethal effect of gamma radiation to sterilize foodstuffs by the
induction of sterility, life-shortening and death of the different insect spe-
cies {1, 3, 4, 5, 7, 29). In this respect, a research program to thoroughly
explore the potential of gamma radiation for the control of stored date in-
sects was initiated at the Nuclear Research Centre, Baghdad in 1967. So
far, the resuits obtained from the numerous studies carried out within this
program are very promising (2, 7, 8). Furthermore, it has been initiaily
realized that since insect disinfestation of dates by such method will
necessitate the irradiation of the commodity, therefore simultaneous stu-
dies were also performed on the detection of any changes that might occur
in the chemical composition (i.e. sugar, proteins and flavour compounds)
of irradiated dates (12, 13, 18). The results from these studies have led to a
conclusion that utilization of low doses (50-100 krad) of gamma radiation
from a cobalt-60 source might offer an excellent solution to the problem of
dry date disinfestation from insects in Iraq in order to comply with the
quarantine inspection measures at the borders of importing countries.
However, it is generally inevitable that wholesomeness tests be performed
before any international clearance could be granted to irradiate any~food.
As usual, such tests have been mainly based on animal feeding, using the
same criteria as for the safety assessment of food aditives (23). However, it
has been recently realized that in such feeding trials, the given diet always
constitute only a small fraction of irradiated food, hence, it might
lead to non-realistic conclusions (25.26). Furthermore, the joint
FAO/IAEA/WHO expert committee on the wholesomeness of irradiated
food has recently considered that food irradiation is a food - treatment
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process, comparable to other physical processes, and recommended that
safety evaluation of these foods should be approached on the basis of bet-
ter knowledge of both qualitative and quantitative changes in the food
caused by radiation (31). Furthermore, a number of investigators have
considered the use of insects as a laboratory organism in the safety ass-
essment of irradiated food. This might be due to the fact that some stored-
product insects can be fed and reared on a 100% diet of irradiated agricul-
tural products, and secondly they possess high and rapid reproductivity
making their cost of rearing and experimentation relatively low. Irradiated
flour, wheat, raisin, nutmeat and dates have been fed to several insect
species. However, the majority of the reported resuits of different physio-
logical aspects of these insects indicated that these foods items have no
deleterious effect on the insects studied (6, 9, 14, 20, 21, 22}. On the other
hand the reported results of the mutagenic effect of different food com-
ponents in semisynthetic diet of Drosophila melanogaster appear to be
conflicting and need further investigations. (16, 19, 20, 24, 28).

Ephestia cautella is a very serious pest of stored date in Iraq,
and dry date fruits constitute an adequate natural food for the larvae
of this moth. Therefore, the present studies were carried out to explore the
genetical and developmental effects of irradiated date fruits using this moth
as a test animal in feeding experiments in order to contribute some needed
informations on the wholesomeness of disinfested dates by comparatively
low doses of gamma radiation.

MATERIALS AND METHODS

The required numbers of Zahdi date fruits were selected, their perianths
gently removed using a fine forceps, then put in polythelene bags before
irradiation with the designated doses of gamma radiation from Cobalt-60
source of the type Gamma-Cell 220 at a dose rate of 50 krad per second.
The first batch of dates irradiated with 50 krad, the second one with 100
krad. The third untreated batch was kept alongside as a control. Imme-
diately after treatment, these fruits were placed into a number of one-litre

beakers, each one with 40 dates, and kept aside to be seeded later with
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Ephestia cquiella eggs.

The wild type strain of Ephestia cautella used in the present study was
originally obtained from JIAEA Entomological laboratories in Vienna, and
maintained as a culture for several years on a special rearing medium
composed of 70% crushed wheat, 12% glycerine, 12% date syrup (dibis)

and 6% dried baker’s yeast in an approximate ratio of one gram food to
one seeded egg. '

The eggs were obtained by placing 12-15 pairs of young adults in a glass
lantern fitted with a mesh screen and fixed onto crystallizing dish. The laid
eggs usually dropped through the screen into the dish. The eggs were coll-
ected within a period of 48 hours and were divided into several batches of
400 eggs each, and placed on a wet black filter paper.

The infestation of irradiated dates were carried out by transferring each
one of the egg batches onto the upper surface of the dates in the beakers,
then all beakers were tightly sealed and incubated at 25° C and 50-60%
R.H.

After an incubation period of 30 days, all the beakers were opened and
each date fruit was carefully examined. Insects at all developmental stages
were counted and recorded. The pupae from all beakers were taken out,
counted then sexed using the easily distinguished testes through the dorsai
surface of the male. Usually every 2-3 pupae of each sex were put in a
singie shell vial, and incubated at the above mentioned environments for
adult emergence. On the other hand, the immature stages (larvae) were left
in the beakers to complete their development for another 30 days. During
this period, all beakers were examined 2 times a week for pupation and
subsequent adult emergence. The adults collected were counted and dif-
ferent crosses were made either between themselves or with moths from the
laboratory wild type stocks which are usually fed on the medium previou-
sly mentioned. Female fecundity, as measured by the average number of
eggs per female, mating frequency determined by the number of sper-
matophores per {emale, and the percentage of egg hatchability as an in-
dicator for the induction of dominant lethal mutations have been assessed.
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Furthermore, in some experiments samples of eggs from all crosses were
reared on laboratory medium and the FJ adults were studied for inherited
stertlity.

RESULTS AND DISCUSSIONS

Table 1 shows the developmental results of larvae and pupae on Zahdi
dates treated with O (control), 50 or 100 krad of gamma radiation. 1t can be
conspicuously seen that no deleterious effect could be found on the average
numbers of larvae and pupae produced out of 400 eggs. In fact, slight but
insignificant increment was noticed in the survival of the larvae when
reared on dates irradiated with 100 krad of gamma radiation. Similarly,
slight but not significant improvement was also noticed in the survival of
adult moths reared on 100-krad irradiated dates, as it is shown in Table 2.
Furthermore, no significant differences could be found in the sex-ratio of
the survived adults as well as in the average numbers of malformed adults
praduced.

The results of different crosses made between adults developed cither on
unirradiated or on 50 and 100 krad irradiated date fruits, and adults of the
opposite sexes reared on laboratory medium are listed in Tables 3 and 4,
respectively. Statistical analyses of these results clearly indicate that ir-
radiation of dry date fruits with such doses of gamma radiation did not
cause significant changes in the average numbers of eggs or matings per
female, as well as in the rate of induced dominant lethal mutation reflected
by the average percentage of egg hatchability.

Table 5 shows the results of different crosses of F | brogeny adults pro-
duced from parents developed from egg to adult on 100-krad irradiated
Zahdi dates. These progeny reared from egg to adult on laboratory diet.
The overall data indicate no significant differences could be detected in the
studied physiological and genetical parameters in F | insects whose parents
were developed on irradiated dates, suggesting that inherited sterility has
not been induced as a consequence of feeding the parents on irradiated
dry date fruits with low doses of gamma radiation (1-5, 7, 8).

The presented data are in a good agreement with the results reported by
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several authors using other insects species on different irradiated food
items ( 6, 10, 11, 15, 20, 21, 22 ; Brower and Tilton 1973; Ahmed et al.
1973. Accordingly, these results are considered of major importance to
date industry in Iraq, because they throw some light on the validity of
utilizing gamma radiation as an effective, clean and safe technology for the
disinfestation of dry dates from stored-product insects. In this respect, it is
worth mentioning that the results presented herein were included as a pri-
liminary data in the list of scientific reports examined as evidence by the
Joint FAO/IAEA/WHO Expert Committe convened in Geneva in 1980 to
asses the whole-someness of irradiated food. The evaluation was uncon-
ditional acceptance of dates irradiated for the purpose of controlling insect
infestation at an average dose of up to 1 KGy (i.e. 100 krad) (32).
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PROCESSING OF FIVE MAJOR SAUDI ARABIAN DATE
VARIETIES INTO ‘DATE BUTTER’ AND ‘DATES IN SYRUP’

H.A. KHATCHADOURIAN, W.N. SAWAYA, J.K. KHALIL,
and A.S. MASHADI

Regional Agriculture and Water Research Center
Ministry of Agriculture and Water
Riyadh, Saudi Arabia

ABSTRACT
Five major Saudi Arabian date varieties, namely, Khudari, Sullaj, Barni,

Ruzeiz and Sifri, were studied for their suitability in “date-butter” and
“dates-in-syrup” processing both with and without the addition of flavours
such as Banana, Orange, Grapefruit, Almond and Cloves. The products
were processed in a food pilot plant and the prepared products were tested
for their physico-chemical and organoleptic characteristics. Physico-
chemical measurements indicated that “date-butter” and “dates-in-syrup”
products conformed to the desired product stadards. Sensory evaluation
tests showed that acceptable “date-butter” and “dates-in-syrup™ products
could be prepared from all the tested date varieties. The inclusion of fla-
vours in both of the products, at specific levels were found equally ac-
ceptable, except that almond flavour adversely affected the acceptabiiity of
date-butter products.
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INTRODUCTION

Dates (Phoenix daciylifera 1.) are a high-energy fruit and have been
used as a staple food for thousands of years in the desert regions of the
world. The Kingdom of Saudi Arabia, with over 400 varieties of dates, and
a yearly production of 350,000 tons is regarded as one of the major pro-
ducers of dates in the world (3).

Most of the dates in the Kingdom are consumed fresh at their ‘Rutaby’
and ‘Tamar’ stages of development. However, large quantities of surplus
dates are dried and used later during the off-season. The availability of
large quantities of dates in the Kingdom offers a possibility to process dates
mto various products, Some date varicties have been studied for their sui-
tability for jam-making in different countries (6, 10). A food commodity
called date-syrup and locaily known as Rub Al-Tamar is produced in
Libya (5). In general, studies dealing with the development of new date
products are limited in the literature.

The present study was undertaken to investigate the possibilitics of
utilizing five major date varieties from the Kingdom, namely, Khudari,
Sullaj, Barni, Ruzeiz and Sifri, into the processing of ‘Date-butter” and
‘Dates in Syrup’.
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MATERIALS AND METHODS

Collection and Preparation of Samples

Samples of five major date varieties, Khudari, Suliaj, Barni, Ruzeiz and
Sifri, were collected from the palm-tree plantation adjacent to the Regional
Agriculture and Water Research Center, Riyadh, Saudi Arabia. The coll-
ected samples of the date fruits of all the varieties were sorted, washed in a
stainless steel basin and dried by spreading on a stainless steel table. For
the preparation of date butter, date-pulp was prepared from the freshly
collected dates {Tamar stage) by boiling weighed amounts of dry dates in
potable water (1:6) in a cooking kettle (Lee Metal Products, Philadelphia)
for 40 minutes until soft. The date pulp was obtained by passing the
cooked dates through a pulper finisher (Langsen Kamp, Indianapolis,
U.S.A. Model 18} to separate the seeds and culls. The pulp so obtained was
weighed and the percentage of dates in the pulp calculated.

In case of ‘dates in syrup’ processing, the washed and dried dates (Kha-
lal stage) were placed in an abrasive drum peeler (Champion Products,
England) for about 2 minutes to remove the peel and thus facilitate the
diffusion of the syrup inside the fruits. The peeled dates were pitted ma-
nually to be utilized for dates-in-syrup products.

PREPARATION OF PRODUCTS
a)  Date-butter

Before processing, several parameters were studied such as the
sugar/dates in the pulp ratio, different acidulents to adjust the pH
and kinds and levels of flavourings. These trials resulted in the re-
commendation of the final recipe for the five date cultivars shown in
Table 1. In all the trials, the pH of the pulp (5.60-5.90) was adjusted
to 4.6 by the addition of 20% solution of citric acid in the preliminary
trials and calculating the amount of the solid acid needed for the test
trials. The pulp was added to a cooking pan and heated for a few
minutes after which the necessary amount of sugar was added. The
mixture was cooked with continuous stirring. The calculated amount
of citric acid was added a few minutes before the total soluble solids
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value approached 74-75° Brix. After reaching the desired Brix value,
cooking was stopped and the various natural flavours were added.
The flavours added were orange and banana at 0.045% and almond
at 0.036% of the amount of sugar plus dates-in-pulp. The products
were then filled into plastic cups, tightly covered and stored at room
temperature. The product designated as control did not contain any
added flavour. In another batch that was similarly processed, 0.1%
of potassium sorbate was added (2) and mixed thoroughiy before
filling into the plastic cups.

b}  Dates-in-syrup

For the dates-in-syrup processing, the peeled and pitted dates were
placed in a syrup of 50° Brix whose pH was adjusted from 7.25 to
2.8, and boited for a period of 30-40 minutes in a cooking kettle. The
calculated amount of citric acid was added before the total soluble
solids reached a value of 75° Brix and the product was mixed tho-
roughly. Finally, various flavours including orange, banana,
grapefruit and almond (Givaudan Corp., Clifton, J.J., U.S.A.) and
clove buds were added. The amounts of orange (F-1625), banana
(R-1075) and grapefruit (F-7468) added were 0.045% and that of
almond (R-370) flavour 0.029% of the amount of sugar plus dates-
in-syrup. The amount of clove buds added was 10g buds for every
550 g of dates-in-syrup. The end product was reached when the final
Brix of the syrup reached 75° Brix. The products were filled in giass
jars, capped and stored. The product designated as control did not

-

contain any added flavour.

Physical Characterization Tests

The pH of the date pulp in case of date butter and syrup in cases of
dates-in-syrup, as well as the pH of the finished products, were measured
by a pH meter (Beckman, Model 35000). Total Soluble Solids (TSS) ex-
pressed at Brix® were determined by using an Abbe Refractometer with
temperature adjustment (American Optical, Model 10450).
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Analysis for Yeast and mold

Samples of date-butter, both with and without potassium sorbate, were
examined for the growth of yeast and molds. The yeast and mold count
was done by using standard bacteriological and analytical method (BAM)
using potato-dextrose acidified medium (I).

Sensory Evaluation

The finished products were presented to a taste panel of 12-16 judges
selected randomly from colleagues at the Research Center including Saudi
nationals as well as expatriates. Each judge was presented with three
samples at one time including one control and two test samples. The judges
were asked to evaluate the products for colour, taste and overall accepta-
bility on the basis of preference test using the hedonic scale from 9-1 with 9
being the most liked and 1 the most disliked (4). The data s¢ obtained was
statistically analysed by the analysis of variance method (9). The F-values
were calculated and the significance of probability at 5% level determined.

RESULTS AND DISCUSSION

Physical and Chemical Characteristics of the Date Varieties

Information on the physical and chemical characteristics of the different
date varieties under investigation to be utilized for the manufacturing of the
various date products is considered of practical importance, especially for
the selection of the most suitable varieties for such a purpose. Such data
were selected from published work from our laboratory (6,7).

Physical Analysis
1. Date-Butier

Each of the five varieties of dates (Sullaj, Khudari, Barni, Sifri and
Ruzeiz) was separately employed in the preparation of date-butter.
The pH and Brix° of the vartous date-butters prepared from the five
date varieties are shown in Table 4. There was an increase in the pH
of all the date butiers after a storage period of 90 days at 25°C. The
initial pH of 4.60 increased to a range of 4.73-4.75 for all the pre-
pared butters. This might be explained on the basis that the equili-
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brium in pH was reached after a time elapse when there was no
more ionic disequilibriun.

The Brix® of the date-butter at filling ranged between 75.0-75.2°.
There was a stight decrease in the total soluble solids after a storage
period of 90 days at 25°C. This change is exptained on the basis that
there is a tendency of a slight loss of moisture from the dates-in-pulp
to the preserving medium (sugar) till an equilibrium in solute conce-
ntration is reached.

2. Dates-in-syrup

Three varicties of dates, namely, Sullaj, Ruzeiz and Khudari, were
employed in the preparation of dates-in-syrup. The pH and Brix° va-
lues of the different dates-in-syrup products are listed in Table 5. The
initial pH of the syrups exhibited an increase after storage for 90 days
at 25°C. This increase occurred from 2,80 to a mean value of 3.40 for
syrups prepared from Ruzeiz and Khudari varicties and to 3.47 for
the syrup from Sullaj dates because of equilibration of solutes as in
the case of date-butter.

The Brix? values of the syrup were different in the various syrups
at the time of filling. The average Brix® value for syrup prepared from
Sullaj dates was 74.9°, for Ruzeiz 75.5° and for Khudari 75.2°. After
storage for 90 days at 25°, these products showed a decrease in the
total soluble solids to 71.9°, 72.2° and 71.5° for the syrups prepared
from Khudari, Sullaj and Ruzeiz varities, respectively. The decrease
in the Brix® values was probably due to the diffusion of sugars in the
syrup to the fruits until an equilibirtim was established.

Mold and Yeast Growih

Since the date-butter was stored in plastic cups instead of hermetically
sealed jars, it was necessary toinvestigate the vulnerability of the prepared
date-bulter to the growth of yeast and molds. For this purpose, 0.1% of
potassium scrbate was included in one batch of the processed date-butter.
After a storage period of 18 months at room temperature, the date-butters
with and without sorbate were examined for yeast and molds. The results
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showed that in both batches the total number of yeast cells and mold were
10/g sample. Therefore, storage of date-butter for 18 months without the
addition of any antimicrobial agent is possible and will not allow growth of
yeast or mold cells.

Sensory Evaluation
Date-butter

Results of the sensory (hedonic) evatuation of the date-butter are pre-
sented in Table 6. The data are the mean scores of 14 responses. The
panelists’ preference ranged in the control products from liking the pro-
ducts slightly (score 6) to liking it moderately (score 7) with respect to
colour, from liking it moderately (score 7) to liking it very much (score 8)
with respect to taste and overall acceptability on the basis of a 9-point
hedenic scale. The addition of 80.045% orange and banana  resulted in
products which were comparable to the control. However, the inclusion of
0.036% almond flavour adversely affected the scores for taste and overall
acceptability of the product made from Ruzeiz, Sullaj, Sifri and Barni va-
ricties of dates. Only Khudari variety showed scores for almond flavoured
date-butter which did not differ significantly from the contrel with respect
to colour, taste and overall acceptability. It may be concluded that ac-
ceptable date-butter can be prepared from date pulp alone and with the
addition of flavours such as orange and banana flavours.

Because date varieties differ in their physical and chemical characteris-
tics, it was considered desirable to study the effect of the individual date
variety on the organoieptic properties of the final product. Results obtained
(Table 7) showed that there was no significant difference of the five date
varicties employed with respect to colour, taste and overall acceptability,
suggesting that acceptable and comparable date-butters can be prepared
from all the five date varieties used in this study.

Dates-in syrup

Results of the sensory evaluation of dates-in-syrup prepared from three
date varieties, Sullaj, Ruzeiz and Khudar with and without the addition of
five flavours, orange, grapefruit, banana, almond and cloves, are shown in
Table 8. In all the products, the average score ranged between 6-8 for co-
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lour, taste and overall acceptability on a 9-point hedonic scale. Only the
taste score for the product made from Sullaj variety of dates and con-
taining banana flavour was significantly lower than that of the control
product. This low score, however, did not affect significantly the overall
acceptability of the product. The data showed that acceptable dates-in-
syrup product can be processed from the above three date varieties with
and without the addition of the different flavours used in this experiment .

When the control products made from the three date varieties were
compared with one another by a triangular test (Table 9), no significant
differences were observed for the colour, taste and overall acceptability
scores which ranged between 6-8, and suggested that equally acceptable
products could be obtained from any of the date varieties studied.

In conclusion, it can be stated that various date varieties can be suc-
cessfully employed in the manufacture of date-butter and dates-in-syrup.
Various flavours such as banana, orange, grapefruit and clove buds can
also be included to diversify the product range enabling the consumer to
exercise his choice from a variety of products. The successful preparation
of date-butter and dates-in-syrup points toward the possibility of intro-
ducing new date-based products into the market thus introducing a new
channel for the utilizatior of large quantities of surplus dates available in
the Kingdom and other date producing countries.
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Table 6.
Sensory Evaluation Scores2of “Date Butter” Products Processed
from Five Different Date Varieties and with Different Flavors.
Characterisiics Evaluated

Date variety and flavor Color Taste Overall
acceptability
Ruzeiz Control 6.86 7.14 7.36
Ruzeiz Banana 6.79 7.29 7.14
Ruzeiz Orange 0.64 7.27 7.29
Ruzeiz Almond 6.64 6.000 6.21c
LSD 5% 1.02 1.24 1.14
Sullaj Control 6.86 7.43 7.50
Sullaj Banana 6.57 7.07 7.00
Sullaj Orange 6.43 7.43 7.21
Sullaj Almond 6.50 5.93d 6.14¢
LDS 5% 1.50 1.04 0.96
Khudari Control 6.57 6.93 6.57
Khudari Banana 6.64 6.93 6.79
Khudari Orange 6.86 7.57 7.36
Khudari Almond 6.71 6.86 6.86
LSD 5% 1.35 1.10 1.16
Sifri Control 6.64 7.57 7.64
Sifri Banana 6.50 6.93 7.08
Sifri Orange 6.57 7.21 7.17
Sifri Almond 6.57 6.507 6.57e
LSD 5% 1.48 1.02 0.99
Barni Control 6.64 7.36 7.50
Barni Banana 6.64 6.93 7.07
Barni Orange 6.57 6.86 7.07
Barni Almond 6.43 6.50 6.43h
LSD 5% 1.55 1.20 0.97

a: Scores mean of 14 responses
b. ¢, 4, ¢, {, g, h: Significant differences at the 5% level (P < 0.05)
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Table 7.

Sensory Evaluation Scoresaof “Date Butter”bProducts Processed
from Five Different Date Varieties.

Characteristics Evaluated

Variety Color Taste Overall acceptability
Khudari 5.84 6.50 6.25
Suilaj 6.34 7.00 6.92
Barni 5.58 6.08 5.92
Ruzeiz 6.50 6.67 6.50
Sifri 5.58 6.42 6.00
a. Scores mean of 12 responses.
b. “Control” products used for sensory evaluation.
Table 8.

Sensory Evaluation Scores2 of “Dates in Syrup” Products Processed from
Three Different Varieties and with Five Different Flavors.

Characteristics Evaluated

Date variety

and flavor Color Taste Overall acceptability
Khudari Control 7.07 7.43 7.43

Khudari Orange 7.50 7.50 7.43

Khudari Grapefruit 6.93 6.71 6.79

Khudari Banana 7.57 7.21 7.14

Khudari Cloves 7.36 7.00 7.14

Khudari Almond 7.14 7.14 7.21 -
Sultay Control 6.71 7.00 7.00

Sullaj Orange 6.79 6.29 6.64

Sullay Grapefruit 7.07 7.07 7.14

Suilaj Banana 7.21 5.36b 5.86

Sullaj Cloves 6.64 7.71 6.29

Sullaj Almond 6.86 7.14 7.00

Ruzeiz Control 7.79 7.36 743
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Continue Table 8.

Characteristics Evaluated

Date variety

and flavor Color Taste QOverall acceptability
Ruzeiz Orange 7.64 7.36 7.36
Ruzeiz Grapefruit 7.57 7.29 7.00
Ruzeiz Banana 7.79 7.57 7.57
Ruzeiz Cloves 7.50 6.71 6.71
Ruzeiz Almond 7.29 6.43 6.71

a.  Scores mean of 14 responses.
b. Significant differences at the 5% level (P <0.05).

Table 9.

Sensory Evaluation Scoresa of “Dates in Syrup?” Producis Processed
from Three Different Date Varieties.

Characteristics Evaluated

Variety Color Taste Overall acceptability
Khudari 7.61 7.71 T.71
Sullaj £.89 6.86 6.93
Ruzeiz 7.71 7.36 7.32

a. Scores mean of 14 responses.
b. Control Products without flavors.
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RIPENING OF KHASAB DATES BY SODIUM CHLORIDE
AND ACETIC ACID

M.I. ASIF, AND O.A. AL TAHER

Coliege of Agriculture and Food, King Faisal University
Saudi Arabia.

ABSTRACT

Studied the effects of varying levels of NaCl and acetic acid alone and in
combination on Khasab dates, harvested at Khalal stage. Both NaCl
and acetic acid induced softening of berries. However, the action of NaCl
was far more intense than that of acid. In combination treatments (NaCl +
acetic acid) the action of acid was more strong and effective than when
used singly. Maximum softening was noted m 1% NaCl + 2% acetic acid,
and 4% NaCl treatments. Treaimenis also influenced fruit appearence,
weight, % pulp, seed weight, pulp/seed ratio and water content. The sof-
tened dates were edible, agreecable and marketable.
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INTRODUCTION

Khasab is a medium sized soft fruited cultivar of date (Phoerix dacrj}lgfera
L.} widely grown in the Kingdom of Saudi Arabia. It is the latest ripening
date in the Eastern Province, where at least some palms of Khasab are
maintained in almost every garden. It finds ready acceptance and is in
demand. This late harvested date is not adapted to curing. Softening and
ripening on the palm is very slow. It is not uncommon for the bunches to be:
held on the palm until February of the next year. Lowering temperature
and increasing humidities of early fall help in slowing down softening.
Probably chemical and anatomical changes associated with softening and
ripening do not proceed far enough for the desirable soft texture to occur.
Often growers give up at least some portion of the crop. Some way of en-
hancing softening and ripening in these fruits could help save these losses.

Hydrolytic enzymes polyglacturonase and cellufase in mature dates are
believed to cause softening of tissue by solubilization or breakdown of
cementing structural material like pectin and cellulose (10). Invertase also
plays an important role in softening as it converts sucrose into simple in-
vert sugars with release of water molecules (3, 4). The activity of enzymes
increased sharply as the berries assume late Khalal stage, (10).

Vinson (10) reported that premature ripening could be induced artifi-
cially in dates by the action of various chemicals. Smolensky (9) induced
softening of green dates by using Pectinal 42-E, a good grade pectic
enzyme preparation. In Egypt growers often steep unripe dates in salt
water to hasten ripening (1). There are indications in literature about the
use of vinegar to hasten ripening in date berries. Kalra et al (6) used sodium .
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chloride and acetic acid in inducing softening in dates of a couple of va-
rieties but failed to do so in other varieties.

This study tested varying levels of sodium chloride and acetic acid singly
and in combination in inducing softening in Khasab dates and evaluated
their effects on some quality factors.

MATERIALS AND METHODS

Fuily developed uniform {ruits of Khasab cultivar of date, harvested at
Khalal stage (2), having acquired dark pink to deep purple color were ob-
tained. The fruits were from a commercial crop. The fruits were treated
with 0.5, 1, 2, or 4% NaCl; 0.25, 0.5, 1, or 2% acetic acid; or 1% NaCl
plus 0.25, 0.5, 1, or 2% acetic acid. Thirteen treatments including a distilled
water treated control were replicated four times in a randomized block
design. Two kilogram of fruits were used for each treatment. The required
quantities of NaCl and acetic acid were thoroughly and uniformly spraved
on the berries. In case of combination treatments the fruits were first
sprayed with required amount of acetic acid and were then treated with [%
NaCl.

The treated fruits were put in covered plastic containers lined with
paper. The fruits were placed in the laboratory at room temperature. They
were checked after 24 hours and observations were recorded on the degree
of softening, appearance, average weight of berry, percent pulp, seed
weight, pulp/seed ratio and water content. Observations related to taste,
flavour, edibility, agreeability, and marketability were also noted. When
more than 1/3 of berry was soft it was considered soft. Softened and un-
softened fruits were separated and the percentage by weight of original
weight is obtained. Appearance of the fruit was ranked from 1 to 10, 10
represented the best appearance. Weight of soft fruit was recorded and
average weight was determined. The fruits were pitted and the percent
pulp, seed weight and pulp-seed ratio were recorded. Water content was
estimated by drying in oven.

RESULTS AND DISCUSSION

Data pertaining to different parameters studied, is given in Table 1. In-
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creasing concentrations of NaC1 resulted in a progressive increase in the
percentage of fruits softened. Acetic acid also showed a similar trend,
but, the degree of softening was far less in acid than in NaCl. Com-
bination treatments also induced considerable amount of softening. Ap-
parently the chemicals tested helped softening of Khasab dates. Maximum
softening was noted in NaCl plus 2% acetic acid treatment followed by
NaCl 4%, and NaCl plus 1% acetic acid treatments. In unripe fruits in-
vertase exists in the intracetlular or endoform and possibly forms an
isoluble compound with the protoplasm. As ripening initiates, the invertase
passes into the extracellular or ectoform and solubilizes readily in water.
Hydrolytic enzymes like polygalacturonase and cellulase also cause sof-
tening of dates by solubilizing the pectin and cellulase which are the struc-
tural bodies holding the cells together (5). Softening has been induced in
green dates by Pectinal 42-E, a good grade pectic enzyme preparation high
in pectinestrase, polygalacturonase, and celfulase activities (9). Softening
caused by NaCl and acetic acid in this study is in conformity with some
earlier reports (6). However, the mode of action is not known. Further
studies at physiological and biochemical levels are needed. These agents
may cause softening and ripening by tearing the epidermal cells and the
protoplasm, whereby invertase gets activated. Vinson (10) observed that
heat treatment of fruits killed the protoplasm but induced ripening by ac-
tivating enzymes. Dissociation of cell walls occurs during natural softening
of fruits (7). Evidently in the present study the action of salt was fast and
intensive whereas that of acetic acid was less intense and slow.

The ranking values indicated that appearence of NaCl treated fruits was
better than acetic acid. Treatment with acetic acid caused light to dark
brown unappealing spots on some. of the berries. Moreover some of the
acid treated fruits had surface fungal infection. These effects were intensi-
fied with increasing concentrations of acid. Combination treatments also
effected the appearence of berries, but to a less extent. Some of the fruits in
treatments 4% NaCl, and in combination treatments of 2% acid were
oversoft.

Average fruit weight of NaCl treated fruits was higher than that of acid
treated as well as water treated control fruits. Reduction in weight of fruit
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was more intense in combination treatments. The higher fruit weight in
NaCl treated fruit may be attributed to high fruit pulp percent. Percent
pulp was higher in NaCl treated fruits than in other treatments, especially
in acid treatment. In combination treatments the reduction in percent
pulp was less than in acid alone treatment. However, the difference bet-
ween NaCl treated and control was very narrow. Mean seed weight was
maximum in NaCl treatment and least in combination treatments. Seed
weight values of control were less than NaCl and acid treatment, and
combination treatments were less than control. Increasing concentrations of
NaCl increased seed weight up to 2% NaCl while increasing levels of acid
decreased seed weight. Apparently acid treatment resulted in reducing seed
weight and the effect was more intense in combination treatments.

Mean values of pulp seed ratio were higher in NaCl than in acid treat-
ment, alone or in combination. However, NaCl treatment and control did
not vary significantly. Water content in fruit pulp was slightly higher in
- acid than in NaCl treatments. This may be because acid treated fruits were
more watery and juicy and some of them even developed water spekces and
blotches on the surface. Fruits from control were higher in water content
than in NaCl treatment.

Fruits treated with high concentrations of NaCl were slightly saltish in
taste and flavour in spite of washing in water. While the acidic taste was
not detectable in acid treated fruits, except for over softened fruits which
had slight acidic flavour. The softened fruits were not astringent in taste
and flavour, as the tannins remaining in the fruit may have been converted
into insoluble form (B). As mentioned earlier, in 4% NaCl and combination
treatments with high level of acid, some of the berries were over soft and
such fruits developed some degree of disagreeable taste and flavour com-
pared to fruits from other treatments and less soft berries. The fruits of
Khasab softened by treatments were edible, agreeable and marketable.

Major limitation in date palm culture and production is the requirement
of long hot and dry atmosphere for proper maturation, softening and
ripening of fruits. Rainfall, humidity, or any other kind of precipitation
damages maturing and ripening fruits. There are places where date palm is
grown but often palms fail to carry berries through to natural softening and

1256




M. I Asif & O.A. A} Taher

ripening because of the occurrence of increased humidity. In such cases the
bunches could be harvested and artificially softened. Preferably this could
be done by using NaCl especially 2% without much change in appearance
and taste.
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Resources Research Centre, Baghdad, Irag.

ABSTRACT

Ash, moisture, furfural, lignin, oc - cellulose and holocellulose contents
of various parts of date palm (Phoenix dactylifera 1..) were determined.
The ash content was different for different parts. The 1% NaOH solubility
was high for spathe and low for spadix fruit stalk and fibre. The leaflets and
spathe samples had high percentages of alcohol - benzene (1:2) and ether
sclubility. Percentage of potential furfural ranged from 9.17 in the leaflets
to 16.23 in the frond midrib and 16.69 in the spadix stem.

o -cellulose content was high in frond midrib and spathe samples but
lower in frond bases and spadix fruit stalk. The lignin content of spadix
fruit statks, spadix stem, frond midrib and four samples of spathes were low
as compared with frond bases, leaflets and fiber.
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INTRODUCTION

The aim of the research reported here was to study the chemical com-
position of some presently wasted date palm parts for their possible in-
dustrial utilization.

The date palm (Phoenix dactylifera L.) is an important ¢crop grown in
Iraq. Iraq is the world’s largest producer of dates with its estimated palm
population of more than 21 million of trees (11). Annual production is
about 370 thousand tons of fruit (11).

The large number of date palm trees growing in Irag probably provide a
very large quantity of non-fruit materials e.g. frond bases, rachis (frond
midrib), leaflets (lamina), spadix stem (axis) spadix {ruit stalks (branches),
spathes, date palm fibre (fibrous sheath around the stem). For example, the
calculated fronds cut number 317 million annually and old leaf bases re-
moved 210 million {12),

Petiole = frond midrib
Pinnae = leaflets
Stipules = date paim fibre
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Presently, some use is made of the mature parts of the palm tree: trunk.
(walls, rafters, doors, shutters and stairs of buildings), fronds (fences,
thatched roofs, crates,chicken coops, boats and for fuel), frond bases (for
fuel and floats for fishing nets), leaflets (woven mats and baskets), etc. (13).

The value of the date palm can be increased by finding industrial uses for
its various parts.

After a thorough perusal of the available literature, it is evident that very
little research work has been done so far either on chemical composition
(except for some studies on date palm leaf) or physical properties of non-
fruit components.

The preliminary evaluation of the suitability of date palm leaves for the
manufacture of pulp and paper was carried out first by Numan (17) in
1935 in the Forest Products Laboratory at Madison, U.S.A. Ezzat {(14)
also studied the technical feasibility of using date palm leaves for the pro-
duction of pulp and paper. Date palm fronds have in the recent past, at-
tracted the attention of pulp and paper manufactures. For example, a
Basrah paper mill has recently demonstrated the successful use of date
leaves for the manufacture of pulp and paper.

Some investigations (1; 10, 15, 20, 21) were performed in Irag at Palm
and Dates Department, Agricultural and Water Resources Research
Centre, on chemical properties of some date palm parts and on production
of furfural, lignin, chloro and nitro lignins from them.

The machinery manufactured by Dr. Ernst Fehrer GMbH, Austria, is
capable of producing fibre from date palm leaves which could be processed
in the same way as coconut husk fibres into rubberized mats or needled
felts (19).

MATERIALS AND METHODS
Preparation of raw material

For these studies, 25-year-old palms of the varieties Zahdi and Sayer
were used. The parts studied were frond bases, frond midribs, leaflets,
spadix stems, spadix fruit stalks and date palm fibers. For spathe studies,
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25 year old Ghannami Ahmar, and Ghannami Akhdar were also included.
Materials were supplied by Date Palm Section of Zafaraniah station -
Baghdad. All materials were collected in winter. All parts were green or
almost green, while spadix stem, spadix fruit stalks and date palm fibre
were dry, when they were cut from the trees. For moisture determinations
samples were taken immediately after collection while other analyses were
carried out on cleaned, air-dried samples.

The samples were powdered using a grinding mill (Sargent - Welch). For
determination of furfural and lignin contents the portion passing through a
40 mesh sieve {2} was employed.

In case of preparations of extractive free wood, the samples were ground
to pass through a 60 mesh sieve and to be retained on an 80 mesh sieve,
according to ASTM standard method (3).

For the holocellulose determination the dust was prepared according to
ASTM standard method (4). In case of oC - cellulose dust was passed th-
rough a 60 mesh sieve (5).

CHEMICAL ANALYSIS

The potential yicld of furfural was determined by two methods i.e. the
aldehyde group reaction as recommended in AOAC and the furan - ring
reaction (bromate) (10). Other chemical analyses were carried out em-
ploying TAPPI and ASTM standard methods. These analyses included
moisture (6) and ash contents (7), cold water solubility, hot water solubility
(8), 1% NaOH solubility (22), ether solubility (23), alcohol: benzene so-
lubility (1:2) (24), lignin content (2), holocellulose (4) and o - cellulose
contents (5). )

RESULTS AND DISCUSSIONS

Ash content of various parts of date palm trees (Zahdi and Sayer va-
rieties) are presented in Table 1. The ash content in all parts, except spathe,
and date palm fibre of Zahdi was high and agreed well with the results
reported by Mason (16). Browning {9) also noticed that some wood sam-
ples particularly from tropical areas may have high ash contents up to 5%
or more.
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Moisture contents shown in Table 1 varied considerably from one part
to another. The leaflets, frond midrib, frond bases and spathes were almost
green at the time of collection and this is the reason for the higher moisture
contents in these parts. Moisture percentage ranged from 37.50% up fo
66.49%, while it was 8.93% for date palm fibre and 20.10% for spadix
stem of Zahdi variety. '

The potential yields of furfural are presented in Table 2.

The results obtained by the iwo methods are in good agreement. It is
also observed, that spadix stem and frond midrib centain the highest per-
centage of potenfial furfural. Leaflets and wood samples, on the other
hand, showed the lowest percentages.

Solubilities of parts of date palm tree in different solvents are given in
Table 3. All parts of the date paim tree, except the fibre, have a high ex-
tractability in different solvents (cold and hot water, 1% NaOH solution,
alcohol - benzene {1:2) mixture). The lower solubility of date palm fibre in
19 NaOH suggests that it may be more durable than coir, when used in
Iragi soils, which have a neutral to alkaline reaction (1).

While date palm fibre shows the lowest extractabilities with most sol-
vents, with ether the figures for leaflets, spadix fruit stalks and fibre are
comparable. This is probably due to high contents of lipids, especially
waxes, in these parts.

Numan (17) carried out analysis of hot water, 195 NaOH and ether ex-
tractability of petiole and leaflets of date palm; his figures are within the
ranges obtained in our study.

The analyses for lignin, holoceliulose and oc - celiulose are presented in
Table 4. It is evident, that holocellulose and cc - cellulose contents are ap-
preciably high in all the four spathe samples. On different parts of the frond
- the midrib has the highest holocellulose and oc - cellulose contents foll-
owed by frond bases, leaflets. The stem has a higher o - cellulose content
than the fruit stalks. The lignin content of spathes that varies from 19.35%
in the case of Sayer (female cultivar) to 21.42% in the case of Ghannami
Ahmar (male cultivar) is low when compared with the average lignin con-
tent of 24.10% to 33.00% in the case of soft wood (9).
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The low lignin content may be an advantage in reducing the cost of de-
lignification during pulp and paper manufacturing processes. It is evident
that leaflets have the highest lignin contents as shown also by Numan (17)
and Ezzat (14). Numan’s figures of 34.85% and 28.90% of oc-cellulose
contents for midrib and leaflets as compared to our figures of 33.50% and
28.00% respectively are in close agreement.

On the basis of our research results it can be concluded that the high
content of ash found in parts of date palm may be useful as a substitute for
bagasse ash in glass manufacture (18).

Date palm parts, such as the spadix stem, frond midrib, fruit stalks and
frond bases can be a good source of furfural. On the other hand, frond
midrib, spathes, spadix stem for puip and paper manufacture, celiulose,
rayon and boards. The high lignin in frond bases gives the possibility of
production of lignin and its derivatives. Date palm fibre can be used as an
improved filiration material for covering sub-surface drainage pipes and
they can also be processed into rubberized mats.

Further phytochemical investigations are being carried out for isalation
of waxes from leaflets and spadix fruit stalks; tannin extraction from lea-
flets, frond midribs and for isolation of phenolic and steroidal compounds
and volatile oils from spathes, spadix fruit stalks, flowers, pollen and seeds.

The suitability of the use of processed date palm residues for incorpor-
ation into animal feeds is also being studied.
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DOCUMENTATION

ABSTRACTS OF RECENT RESEARCH ON THE DATE PALM
S. MOHAN

Production

NASR, T.A.; KELEG, F.M. & SABROUT, M.B.I. Effect of pollen type
on some physical and chemical characters of fruits in some Egyptian soft
date varieties. In Abstract in XXIst International Horticuitural Congress
Hamburg, German Federal Republic; International Society for Horticul-
tural Science 1982 Vol. I Abstract No. 1372.

The effects of the pollen of Zaghlool, Samani, Hayani and Bint-Aisha
male palms on the physical and chemical characters of fruits of Zaghlool,
Samani, Hayani and Bint-Aisha female palms were studied in 1977 and
1978. In 1977 fruit weight was higher with Bint-Aisha pollen, whereas in
1978 it was higher with a mixture of all the pollens. In 1977, fruit moisture
content was greater with Samani pollen whereas in 1978 it was higher with
Bint Aisha pollen. Seed length and total sugars were higher with Samini
polien in both years. Total chlorophyll was greater with the pollen in mix-
ture in both years. Anthocyanin content was greater with Zaghlool pollen
in both years. Other physical and chemical characters were not consisten-
tly affected.

Propagation

DEMASON, D.A. & THOMSON, W.W. Structure and ultrastructure
of the cotyledon of date palm (Phoenix dactylifera L.). Botanical Gazette
1981, 142 (3) 320-328.
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The cotyledon of the date palm embryo, extracted from seeds of the cv.
Medjhool, is composed of the parenchyma, protoderm and procambium
which can be distinguished on the basis of position, size and shape within
the embryo. The procambial strands in the cotyledon consist of a ring of
sympodia that diverged from the hypocotyl; each sympodium bifurcates 2
to 3 times to form 49 or more separate bundles at the distal end of the
embryo, where they are situated very close to the cotyledon surface. The
most prominent organelles are protein and lipid bodies but all cells also
contain crystalline protein fibres and small electron-dense bodies bound in
vacuoles. The amount of water in the fixative effected several structural
features of the cells, primarily the appearance of the plasmalemma. The
most realistic primary fixation was obtained with 29 formaldehyde in 80%
glycerol.

(Abstract taken from Horticultural Abstracts verbatim)

DEMASON, D.A. & TISSERAT, B. The occurrence and structure of
apparently bisexual flowers in the date palm, Phoenix dactyvlifera L.
(Arecaceae). Botanical Journal of the Linnean Society 1980, 81 (4):
283-292.

Some individuals of P. dactylifera have expanded pistillodes or
pseudocarpels which are located in the centre of the male flowers and are
surrounded by stamens. The gynoecium has the characteristic 3 carpellate -
arrangement commonly found in female date palm flowers. Pseudocarpels
from male flower buds can expand into parthenocarpic fruit. The histology
of expanded pistillodes or pseudocarpels is similar to that of normal carpels
from pistillate plants. Nutrient medium containing 10 mg/1 of 2,4-D or p-
CPA and 0.3% activated neutralized charcoal enhanced the development
and outgrowth of the pseudocarpels of cuitured male flowers.

{Abstract taken from Horticultural Abstracts verbatim)

TISSERAT, B. Factors involved in the production of plantlets from date
palm callus cultures. Euphytica 1982, 31 (1): 201-214.

Embryogenic callus derived from date paim lateral bud explants was
subjected to treatment with various auxins, including CPA, NAA and
2,4-D, in liquid and agar media. Plantiet production from callus sub-
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cultured from media containing 0.0, 1.0 and 10.0 mg/1 auxin was notably
fower than from callus precultured on 0.1 mg/1 auxin. In order to improve
in vitro adventitious rooting, isolated plantlets were cultured on media
containing 0.0, 0,1, 1.0 and 10.0 mg/1 IAA or NAA in various physical
environments. Optimum adventitious rooting and subsequent plant
survival were obtained by culturing plantlets in medium containing 0.1
mg/1 auxin for §-16 weeks prior to transplanting to soil. Axillary shoot
outgrowths were common in plantlets cultured on a variety of media once
an adequate root-shoot system was developed.

(Abstract taken from Horticultural Abstracts verbatim)

ULRICH, J.M., FINKLE, B.J. & TISSERAT B. Effects of cryogenic
treatment on plantlet production from frozen and unfrozen date palm
callus. Piant Physiology 1982, 69 (3): 624-27.

Embryogenic date palm (Medjool cultivar) callus cultures were (1)
treated with a cryoprotective mixture of polyethylene glycol, glucose and
dimethylsulphoxide (10%/8%/10%, w/v), (2) treated with the cryoprotec-
tive mixture, frozen to - 196° C and then thawed, or (3) left untreated. The
growth of frozen and thawed calli was greatly inhibited during the first 9
weeks of culture, compared with the other treatments, but this inhibition
disappeared in subcultured tissue. In all treatments, cultures initiated
plantlets after 9 weeks. Isozyme patterns of alcohol dehydrogenase, es-
terase, peroxidase, phosphoglucoisomerase and phosphoglucomutase were
similar in leaves of regenerated plantlets from all treatments.

Processing & Products

SACHDE, A.G., AL-KIASI, A M. & NORRIS, R.A.A study on the
possibility of producing quality wines from some commercial varieties of
Iragi dates. Mesopotamia J of Agriculture 1981, 16 (1): 93-96 (En with Ar
sumit).

The processing procedure is described. White wine was produced from
Zahdi cultivar and brownish-pink wine from Hillawi and Sayer cultivars.
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Protection

BOUNAGA, A. Date palm and Fusarium disease. VI1. Effects of some
mercapto-2-azeles on the fnn vitro growth of Fusarium oxpsporum . sp.
albedinis (Killian & Maire) Gordon. Phytopathologische Zeitschvift 1980,
98 (3): 210-217 (Fr, with en, de summs, 23 ref., 4 tab.).

Mercapto-2-benzoxazole at 1.5 mM and mercapto-2-benzothiazole (0.4)
completely inhibited mycelial growth. The number of atoms in the
heterocycle and the nature of position 1 appeared to be important in mer-
capto-2-azole activity.

(Abstract taken from Review of Plani Paihology)

GAFAR. K., ABED EL MONEM, 8.; SAID, K.; NECOLA, N.
BADR, N. & ABD EL MEGID, K. Studies on false smut of date-palm
trees and its control. Agricultural Research Review 1979, publ. 1980, 57
{2): 1-9 (En, with Ar summ)

Symptoms of the disease caused by Graphiola phoenicis are described.
The pathogen grew well in vitro on PDA at 20-30° C. Effective field con-
trol was achieved with Dithane M-45 (mancozeb), Cuprosan 311 Super D,
Cupravite (cooper oxychloride) and Kocide-101 (cupric hydroxide), when
applied 3-4 times at 15-day intervals in early summer.-

(Abstract taken from Review of Plant Pathology)

GAFAR. K.; NECOLA, N.; BADR, N. & ABD EL MEGID, M.K.
Inflorescence decay of date-palm Phoenix dactylifera L. Agricultural
Research Review 1979, publ. 1980, 57 (2): 19-28 (En, with Ar. summ, 8
ref.,, 4 fig., 4 tab.).

A terminal bud rot, caused by Thielaviopsis (Ceratocystis) paradoxa, is
described. The decay impairs fruit s¢t, causing serious losses. I vitro cul-
tural studies and effects of fungicides on fungal growth on PDA are re-
ported.
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(Abstract taken from Rew of Plant Pathology)

HOWARD, F.W.'; THOMAS, D.L.; DONSELMAN, HM. &
COLLINS, M.E. Susceptibilities of palm species to mycoplasmalike or-
ganism-associated diseases in Florida. FAO Plant Protection Bulletin
1979, 27 (4): 109-117 (En, 40 ref., 3 fig., 4 tab.)

Lethal yellowing (LY), a disease associated with mycoplasma-like or-
ganisms, affects coconut in Fla., the Bahamas and parts of the Caribbean
and West Africa. Similar or identical MLOs apparently cause lethal de-
clines of 24 additional palm spp. LY was 1st reported on the Fla. mainiand
in 1971, By 1974, 13 palm spp. were known (o be susceptible to lethal
decline. The yearly rate at which additional susceptible spp. have been re-
ported has decreased since 1974. About half the commonly planted palms
in Fla. are susceptible. Veitchia merrillii, one of the most popular, is one of
the most susceptible. Losses due to lethal declines of spp. in Fairchild
Tropical Garden showed that coconut, Corypha elata and Pritchardia spp.
were highly susceptible. In some spp., e.g. V. merrillii, losses in the Garden
were low compared with losses in urban areas, possibly because of the re-
latively high plant diversity in the Garden. Evidence indicates that lethal
decline is almost entirely a problem of palms exotic to Fla, and the Ca-
ribbean. The economically important palmyra and the date palms are af-
fected by lethal decline.

(Abstract taken from Review of Plant Pathology verbatim).

McCOY, R.E.; MILLER ,M.E.; THOMAS, D.L. & AMADOR, J. Le-
thal decline of Phoenix palms in Texas asscoiated with mycoplasmalike
organisms. Plant Disease 1980, 64 (11): 1038-1040.

A rapid lethal decline of P. canariensis and P. dactylifera palms was
recently observed in the lower Rio Grande Valley, Texas. Symptoms were
identical with those of declines associated with lethal yellowing of these
palms in Fla. Mycoplasma like orgamisms were detected in phloem sieve
elements of affected palms in Texas and confirmed this increase in the
geographical range of the lethal vellowing disease.
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McCOY, R.E.;MILLER, M.E.& WILLIAMS, D.S. Lethal yellowing in
Texas Phoenix palms. Principes 1980, 24 (4): 179-180 (En, 4 ref., 2 fig.}.

A rapidly spreading lethal disease of date palm and P. canariensis in
Texas was identified as lethal yellowing on the basis of symptoms, pattern
of spread, the presence of mycoplasma-like organisms and conformity to
the lists of susceptible and resistant palm spp. in Fla. It threatens the su-
sceptible P. spp. in the Rio Grande Valley and increases the possibility of
spread to other areas.

SABAOU, N.; AMIR, H. & BOUNAGA, D. Date palm and Fusarium
disease. X. — Numbers of rhizosphere actinomycetes; their antagonism
against Fusarium oxysporum f. sp. albedinis. Annales de Phytopathologie
1980, 12 (3): 253-257(Fr, with en summ, 16 ref., 2 tab.)

Actinomycetes constituted a farge part of the microflora of soil from a
SW Algerian oasis. Numbers were similar in the rhizospheres of susceptible
and resistant cvs. Of 271 actinomycetes tested against the pathogen, 50%
were antagonistic.

{Abstract taken from Review of Plant Pathology).

Entomology

ZAHAR, M. A. & ELBAGOURY, M.E. A new tydeid mite, Pa-
ralorryia bakeri n. sp. from Egypt (Prostigmata: Tydeidae). Acarologia
1981, 22 (2): 179-180. '

-

A new species of Paralorryia collected from date palm at Kaluobeia is
illustrated and described from the adult female as P. bakeri sp.n.

SALEH, M.R.A. & KAMEL, A.H. Chemical control of the mite
Oligonychus spp, infesting date fruit bunches in the New Valley, Egypt.
Bulletin of the Entomological Society of Egypt, Economic Series 1976/77,
publ. 1981, No. 10: 125-127.

In a field experiment to evaluate the effectiveness of 9 pesticide sprays
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Documenmtation

for the control of Oligonychus spp. on date palms, the results indicated that
7 of the test compounds reduced the pest population by 95.7-99%; these
were, in order of decreasing effectiveness, dimethoate at 0.15%, pho-
sphamidon {Dimecron) at 0.20%, phosalone (Zolone} at 0.15%, tetradifon
(Tedion) at 0.13%, micro-sulfur at 0.25%, sulfur at 1% and dicofol
(Kelihane) at 0.15%.
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SUITABLE VARIETIES AND CONDITIONS FOR THE
PRODUCTION OF KHALAL MATBUUKH

A.K. YOUSIF; H.K. HASSAN; H. ABDELRIDA & G. HABIB.

Agri. & Water Resources Res. Centre.

ABSTRACT

Experiments were carried out to study the possibility of preparing
Khalal matbuukh (cooking of dates at Khalal stage) from Zahdi, Sayer,
Chibchab and Braim varieties.

The study included the determination of the effect of cooking and drying
on some of the physical properties of dates at Khalal stage. The optimum
conditions for preparing Khalal matbuukh were also studied.

Resuits of the physical study revealed that Khalal matbuukh prepared
from Zahdi dates was better than that of Chibchab or Braim dates from
point of view of taste, colour, average fruit weight loss and pulp ratio.

Results of scoring difference test revealed that cooking for 30-45 mins
was the proper time since it produced Khalal matbunkh with desirable
texture, appearance and eating quality. Cooking for 15 mins was insuffi-
cient in alleviating the astrengency of the prepared dates, and cooking for
60 mins caused a skin breakage and browning,.

Furthermore, results of paired comparison preference test did not in-
dicate significant differences between Khalal matbuukh dried either in the
sun or by electrical oven.

Multiple comparison difference tests showed the possibility of preparing
Khalal matbuukh from Zahdi cultivar as there was no significant diffe-
rences between Khalal matbuukh prepared from either Zahdi or Chibchab
cultivars.
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