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NOTES FOR AUTHORS

The Date Palm Journal is published twice a year by the FAO 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 publication 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
submitted, the original typed copy along with a carbon copy. Authors should
organize their papers according to the following scheme as closcly as
possible; (a) title of paper, (b} author’s name (and affiliation written at the
bottom ofthe first page), (¢) abstract, (d} introduction, (¢) matenals and
methods, (f) 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
Nutrition 31:45.

Francis, D.E.M. {1974): Diet for sick children, 3rd Ed. Oxford: Blackwell,
405 pp.

Lepesme. P. {1947): Les insectes des palmiers. Paris: Lechevalier. 247-48.

Tahara, A.; T. Nakata & Y. Ohtsuka (1971): New type of compound with
strong sweetness. Nature 233:619.

However, in case of short papers and communications. results and
discussion could be combined in one section.

Tables

Tables should be reduced to the simplest form and should not be used
where text or illustration give the same information. They should be typed on
seperate sheets at the end of the text and must in no case be of 4 size or form
that wili not conveniently fit onto the Journal page size Units of
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measurement should always be clearly stated in the column headings; any
dates relevant to the tabulated information should be stated in the table title
or in the appropriate column heading.

Hlustrations

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 orrate is expressed in metric
tonsfhectare or Kg/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.
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Contributions and correspondence should be addressed to the chairman,
Editorial Board, Dates Palm Journal, c/o Regional Project for Palm & Date
Research Centre in the Near East & North Africa, FAO, P.O.Box 10085,
Karradah Al-Sharkiyah, Baghdad, Iraq.
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EFFECT OF GAMMA IRRADIATION ON
POLLEN GERMINATION AND POLLEN TUBE
GROWTH OF FOUR MALE CULTIVARS OF DATE
PALM (PHOENIX DACTYLIFERA L.)

AAM. AL-JIBOURI, M. KGAZAL AND LS. AL SAADAWI

Department ol Botany, Faculty of Agriculture and Biojogy
Nuclear Rescarch Centre, P.O.Box 763, Baghdad, Irag

ABSTRACT

The effect of gamma irradiation on pollen germination and pollen tube
growth of four male cultivars of date palm was investigated in vitro. pollen
samples from caltivars Red Ghannami, Smaismi, Wardi and Adie were
irradiated separately with several doses of gamma rays ranged from 0 to 950
krads. Pollen of each treatment was germinated at 27 — 28° C for 24 howrs on
a modified Brewbaker and Kwack medium containing 20% sucrose.
Cultivars Smaismi and Adie were found to have the highest pollen tube
growth, LDsg and LD,y values among the four cultivars. In all cultivars,
germination and pollen tube length decreased with the increasing of dose
rates revealing significant negative correlations. Moreover, positive and
corresponding linear relation was found between pollen germination and
pollen tube growth supgesting a common cause of loose viability.
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INTRODUCTION

Date palm Phoenix dactylifera L. is considered to be one of the most
important  plants in Iraq. The species is dioecious, and woody tree.
Recently, much attention has been given to evaluate the pollen viability of
male cultivars of date palm using different techniques [3, 7, 11]. Other
studies were concentrated with the effect of different factors on the viability
of pollen grains [2, 5, 6, 13]. However, the effect of gamma irradiation on
pollen germination and pollen tube growth was not reported; such study is
required prior to any pollination experiment carrying out with irradiated
pollen [14]. Radiation was found to have a pronounced effect on pollen
viability and pollen tube growth of several plant species [4, 8, 12, 15}

The present study is conducted to determine the effect of different doses of
gamma-rays on pollen germination and pollen tube growth of date palm in
Vitro.

MATERIALS AND METHODS

Collection of pollen grains: Pollen grains of local male cultivars of date
palm, Red Ghannami, Smaismi, Wardi and Adie were collected from trees
grown in Zaaferanyia experimental station, Baghdad, Iraq. Mature spadices
from each cultivar were collected, opened and allowed to dry for two days
under laboratory conditions. The pollen of each cultivar was stored in
stoppered glass containers under refrigeration (4° C).

10
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Irradiation of pollen grains: A quantity of pollen grains from cach cultivar
was irradiated with gamma rays CO 60 source for (,50, 100, 150, 200, 230,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, and 950 krads
at a dose rate of 30.927 r sec,

Germination of pollen grains: The procedure used for in vifro polen was
basically that of Tisserate et.al., [13]. Pollen grains were germinated in liquid
medium consisting of 500 mg/l H;BO5, 300 mg/l Ca(NOs),. 4H,0, 200 mg/l
MgS0,. Hy0, 100 mg/l KNGO, 100 mg/t ethylenediamine tertra acetic acid
and 200 g/l sucrose. Ten milligrams of pollen grains from each male cultivar
were added to 250 ml Erlenmyer flask containing 5 mi of the germination
medium. The flasks were capped with sterilized eotton plugs and incubated at
27 — 28°C for 24 hrs. under dark conditions. Two drops of germination
liquid medium from each treatment were separately smeared on slide and
examined under light microscope to obtain the germination percentage. Four
random replicates were used for each treatment and only 100 pollen grains
were examined in each replicate.

The emergence of pollen tube growth was considered as an indicator of
pollen germination. The pollen tube length in each treatment was measured
with the, light microscope.

Ten germinated pollen grains from each of the four replicates were
randomly selected and their tubes were measured under microscope using an
ocular micrometer.

RESULTS

Cultivar Smaismi was found to have a higher pollen germination among
the four test cultivars (Table 1), followed by cultivar Adie. There were no
significant differences in pollen germination between Red Ghannami and
Wardi. Pollen tube length was significantly higher in cultivars Smaismi and
Adie than in the other cultivars.

A preliminary test was conducted to find out the minimum dose required
to cause any effect on pollen germination or pollen tube growth. The results
revealed that doses ranged between 50 to 350 krads had no effect on pollen
germination or pollen tube growth. Therefore ali data presented herein were
started from 400 krads. The effect of radiation on pollen germination is
presented graphically in figure (1), and with negative linear regression in
figure (2). With the increase in doses, a significant decrease in germination
was obtained, indicating downward linear relationship between germination
percentage and dose applied. The same relationship was found between
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doses and pollen tube length of all cultivars (Figures 3,4). In all cultivars
tested, significant negative correlation was found between doses and percent
of pollen germination, doses and pollen tube lenght, and pollen germination
with pollen tube length as shown in table (2).

The highest LDsy and LD g were found in cultivar Smaismi, followed by
Adie (Table 3). There were no significant differences in LD sq values between
cultivars Red Ghannami and Wardi, however L1} 59 was found to be higher
in Red Ghannami than in Wardi.

DISCUSSION AND CONCLUSION

The present investigation revealed significant differences in pollen
germination and pollen tube length among the test cultivars, this suggest the
presence of genetical differences, since all tests were carried out under the
same conditions. Many investigators found that the failure of pollen grains
germination was related to the structure of the pollen exine (1, 9, 10);
however no attempts were made to test whether the differences in
germination were related to the structural differences of poller exines.

The quantitative effect of radiation is shown by inverse relation between
pollen germination and pollen tube length with doses rate. This is, however,
not the only effect for radiation; the existance of the same relation between
pollen germination and pollen tube length with high positive correlation
suggests a common cuase of loss of viability. The most pronounced effects of
radiation, pollen germination and pollen tube inhibition, is the rupturing of
pollen grains. The observations revealed that with the increase in doses the
quantity of ruptured pollens increases, and this phenomenon becomes very
stricking at higher doses. Pfahler (9) mentioned that the primary effect of
gamma radiation was associated with altering the structure andior the
synthesis of cell membrane. The present data may provide useful information
for future work dealing with inducing variations in date palm via irradiated
poilen.
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Table 1

Comparison of in vitre pollen germination
and pollen tube of four male cultivars of date palm.

Cultivars Germination Pollen Tube Length
Percentage {(Micron)
Smaismi 86.5a 3143 a

Adie 73.5b 312.7 a
Red Ghannami 57.0¢ 2727b
Wardti 52.5¢ 2605 b

(%) Values within column followed by same letters were not significantly different at P<0.01
level according to Duncan’s multiple range test.

Table 2
Correlation coefficients of pollen germination
‘ with pollen tube length of
four male date palm cuitivars.

Cultivars Correlation Coefficient
(r)
Smaismi + 0.909
Adie + 0.964
Red Ghannami + 0.996
Wardi + 0.980

(%) Significant at P=0.05 according to t-test.

Table 3
Semi and complete lethal gamma ray
doses for pollen germination
of four date palm male cultivars.

Cultivars LDs, | 91 ) 2
(Krad) (Krad)
Smaismi 700 950
Adie 600 900
Red Ghannami 450 850
Wardi 450 800

14
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MORPHOLOGY OF JUVENILE PALMS OF FOUR
SPECIES OF PHOENIX

§8.8. GHOSH, S5.K. DE AND T.A. DAVIS®
Indian Statistical Institute, Calcuta 700 035

ABSTRACT

The genus Phoenix comprises at least 17 species eventhough the specific
differences between them are not particularly striking. In this paper we
report observations on the morphological characters of young secedlings of
Phoenix sylvestris, P. dactylifera, P. pusilla and P. rupicola commencing from
germination up to the age of 12 months by raising them at the Indian
Statistical Institute, Calcutta. Differences in the size and life of cotyledonary
sheaths (apocole), prophylls, euphylls, number of plications per leaf and the
onset of splitting of euphylls between species were recorded. The primary
roots and their first-order rootlets differed between species in number, total
length, thickness, rate of Production and in longevity. The rate of expansion
of the bole portion of stem also differed between species.

Jdl el oo plail dag Y A gl gd, B atload !
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(1)  Present Address: JBS Haldane Research Centre, Nagercoil 4, Tamilnadu,
India.
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INTRODUCTION

The Genus Pheoenix is dioecious which is grouped under sub-famity
Phoenicoideae of palmae or Arecaceae (Staflauw, 1972)*. This genus
comprises seventeen species (Tomlfinson, 1979}, but it is very difticult to
differentiate exactly each them. The chromosomes of the species have
been reported to be remarkably alike in size and shape, and constant in
number, 2n = 36 {(Corner, 1966), n = 18 {Tomiinson, 1979). However,
specific ditferences in adult plants are found in the size and appearance of
trunk and teaf, relative size of perianth lobes, size, shape, colour and taste of
their fruits and also in the size, shape and position of the embryo in the seeds.

In this paper we present data oo the differences between four species of
Phoenix:
P. sylvestris Roxb.
P. dactylifera 1..
P. rupicola Anders.
P. pusilla Gaertn,
by studying the germination of seeds and also recording morphological

% According to Mahabale (1982) Name Palmae is a conserved name. An order or a
family has to be named after the type genus as per Sec. 2, Article 18, Note 3 of
the International code of Botanical Nomenclature (Staflau 1972}, Areca is the
oldest palm name Known in botanical literature. The family Palmae, therefore is
to be called Arecacea, after the type genus Areca from India.
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characters of the respective seedtings up to the age of twelve months [rom the
time of sowing the seeds.

MATERIALS AND METHODS

Ripe fruits of P. sylvestris were obtained from wild paims growing in the
campus of the Indian Statistical Institute, Caleutta, Fruits of P. dactylifera
were procured from local market. The sceds of the two other species were
obtained from the Indian Botanic Garden Calcutta. The seeds were sowm in
seperate nursery beds of sandy loam soil in north Caleutta. The days of
sowing for the four species of P. Sylvestris, P. daciylifera, P. pusifla and P.
rupicofa were 29.6,1967, 8.2, 1968, 14.5.1971 and 26.7.1972 respectively. The
seeds were examined at weekly intervals o record the commencement of
germination. All the species started to germinate within 30 days of sowing of
seeds. Subsquent observations were made at monthly intervals untl the
seedlings aged 12 months.

In young seedlings, the length of apocole and that of each main root and
their maximum thickness were recorded periodically. First-order rootlets
developed from the main roots were also counted. In addition, data on the
sequence of production and size of jeaves were gathered. Time of onset of
splitting leaves and the increase in grith of stem were alse recorded,
Observations were recorded at monthly intervals on a set of ten intact
seedlings selected at random and carefully removed [rom the nursery. The
young seedlings of four species of Phoenix are shown in Plates 1-3.

RESULTS AND DISCUSSION

Seed and germination process: The hard endocarp in many palm fruits is
absent in date seeds, and the seed (endosperin) is often mistakeuly referred
to as the stone. The membranous peilicle that surrounds the seed is the thin
inner layer of the fruit-wall. The embryo remains embedded within the
endosperm marked by a depression at the middle region, opposite to the
furrow. The area of depression is the site for the embryo and has a
weak-spot, the germination pore. The embryo is short and cylindrical,
3-5 mm in length. The stem-end of the embryo poitns inwards, while the
root-end points outwards. By the clongation of the cotyledonary sheath, the
primary axis of the embryo is carried deep into the soil (Plate 1, Fig. A). The
length of the cotyledonary sheath as well as its longevity are different for the
four species. The seedling remains connected to the seed by the elongated
sheath till the entire portion of the reserve food is exhausted. The surface of
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the cotyledon secretes enzymes which hydrolyse the proteins, oils and
reserve cellulose of the endosperm cells and thus the cotyledon enlarges by
digesting and absorbing the whole of its endosperm (corner 1966). The
cotyledonary sheath in P. sylvestris grows to the length of 8.000 cm. on an
average and it was found inactive during the time of secod month’s
observation, whereas in P. dactylifera and P. pusilla, the cotyledonary sheath
remained active even at the time of the third month of observation. The
apocole in P, rupicoln was found inactive during the third month of
observation. The fength of cotyledonary sheath varies between 4.0 cm and
4,2 cm in P. daciylifera, 2.00 cm. and 2.54 cm. in P. pusilla and 3.08 and 4.87
cimn. in P, rupicela. Soon both the apical regions of the axis become active and
the primary roots and the prophyll pierce the cotyledonry sheath. The
prophyll is the first foliar organ, a fleshy structure which has a sheath without
lamina {Padmanabhan and- Veeraswamy, 1974). Next to prophyll, the first
euphyll which is simple, lanceolate, plicate and having no haut is formed.

The length, rate of growth, and longevity of prophyll and euphyil are
different for all the four species. Numerical data on the prophyll of the 4
species are given in Table 1.

Upto the age of 3 months, all the 4 species produced 2 euphylls. By this
time, the first euphyll of P. sylvestris attained its maximum growth. From the
size and rate of growth of the euphylls, it can be seen that up to the age of ten
months, P. dactyiifera was most vigorous in growth. However, P. rupicola,
exceeded P. dactylifera from 12 months at the time when it produced the
tenth euphyil. The first euphyll in P. sylvestris remained green at the 12
month observation. In P. rupicola, the first and the scond euphylls withered
at the age of eight and nine months respectively. The first euphyll of P.
dactylifera and P. pusilla withered at the age of eleven months, P. rupicola
produced leaves more vigorously during the later months as a sort of
compensation for the early death of leaves. Data on the rate of growth,
emerging time etc. of the euphylls are shown in the Plate-4.

From table 4 it is clear that upto the 4th euphyll there was no difference in
the number of plications between species. But from the 5th euphyll, a
difference appeared gradually, P. sylvestris got more leaflets.

The root systern: During the first 12 months the seedlings of four Phoenix
species produced 6-8 tough adventitious primary roots from the base of the
young stem apart from the first primary root that continued to elongate from
the tip of the radicle. The roots without secondary thickening remained
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cylindrical with more or less uniform thickness. Some of the earlier-formed
primary roots started rotting at the tip 3-9 months after their appearance.
This induced the production of branch roots (which had the same thickness as
the primary root), from healthy regions at the tip and thus enabled the roots
to grow deeper,

The roots maintained their girth more or less uniformly throughout their
length. However, the girth of the subsequently-formed roots had greater
dimension. The differences in the thickness of the four species of palms are
shown in Table 5. The younger primary roots were usually 2-4 times thicker
than that of the first primary root.

Each primary root produced numerous rootlets, and with time, some of
them produced second-order or even third-order rootlets. Such details were
not recorded.

Besides rootlets, the seedlings produced special respiratory roots
(pneumathodes). They were very short and white protuberances developing
from all sides of the proximal part of primary roots, The loose texture of their
cortical cells swelled up to allow ready diffusion of air through them.
Production of respiratory roots was more pronounced during the rainy
season or when the nursery got flooded,

The germination of Phoenix is hypogeal and of ‘remotive’ type since the
primary axis of the embryo is carried from the seed through the cotyledonary
sheaths (Richard, 1811). Duing germination the embryonal axis is carried
deep into the soil through the cotyledonary sheath. As soon as the root and
shoot apices become active the elongation porocess of the sheath stops. This
sheath is termed variously by different investigators, such as apocole (Cook,
1939}, gaine cotyledonaire or ligule {Gatin, 1906) cotyledonary limb (Moore,
1961) and cotyledonary stalk (Corner, 1966}. The Phoenix seedling gets
deeply planted in the soil away from the seed in the above manner because of
the apocole. It is common to several paim genera (Tomlinson, 1960a). This
phenomenon is due to the adaptation by palms to a normally dry habitat
(Rees, 1960). This morphology of the seedlings is an important factor in its
establishment as it relates to the ability to penetrate the soil (Harper et al
1970). According to Brown (1976), the cotyledon of the stalk may provide
an adaptive mechanism to place the embryonic plant quickly below the dry
surface into the layers where the moisture is adequate for further

development. In this paper we preferred to use the term of cotyledonary
sheath.
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In one of the earler studies (Davis and Ghosh 1970) the seeds of P.
sylvestris were sown in the nursery beds prepared with ordinary seil, river
sand, pebbles and cemented platform, covered with sandy loam soil of 1”
thickness. Here the cotyledonary sheaths were obsarved to be as long as of
8.01, 7.15, 4.68 and 3.92 cm. long and as thick as of maximum thickness at
the tubular region of 2.37, 2.15, 2.52 and 2.89 mm. respectively. So though
the length and thickness of the cotyledonary sheaths depend on their ability
to penetrate the soil, in the present study the variation in the length and
thickness of the cotyledonary sheaths for the four species of Pheonix might
be due to the specific difference as the seedlings were raised under identical
nursery conditions.

In euphylls, plications are visible in parallel lines to the axis of petiole or of
the rachis. Eight to ten wider and longer euphylls are successively produced
and splitiing is observed from the 6th or 7th euphyll. In the species studied,
the first euphyll was observed to possess 3 plications or 3 leaflets. The
later-formed euphyils possessed 5-11 plications and this inter-specific
difference is significant. The growth rate of euphylls 1n each cases 1s
different. This was in conformity with the observation made on P. dactylifera
(Padmanabhan and Veerasamy, 1973). The process of gradual transition of
the euphylls towards the adult shape in the 4 species was not identical.
During the study, it was observed that even after splitting, the odd terminal
leaflets tesembled the shape of the first cuphyll in conformity with Tomlinson
(1960 b). Splitting always started from the base of the rachis. The complex
plication process has been studied by Arber (1922), Eames (1953), Periasamy
{1962}, Padmanabhan (1969), Padmanabhan and Veerasamy (1974), De-
ngler and Dengler (1984) in several palms including Pheenix dactylifera.
Belin-Depoux and De Queiroz (1971) had also their different views about the
plication during their studies on Euterpe edulis.

According to Lambourne (1935) and Purvis {1956) the length of the
primary roots depends upon the existing water level of the soil. From our
observations we confirm the above findings as many of the primary roots
started rotting at their tip when it touched the water level during rainy
season. Such roofs were observed to produce branch-roots when the water
level went down. The primary roots of many species of palms could go much
decper in well-drained soil. Vine (1945), (Davis and Ghosh, 1970, 1976;
Davis, Ghosh and Ghose, 1975, 1968). Pneumathodes in several forms are
quite frequent in adult palms of many species e.g., Cocos, Elaeis,
Oncosperma, Phoenix, Cryosophila etc. (Corner, 1966). This phenomenon
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in Phoenix sylvestris and Cocos nucifera was also reported by Davis (1968).
This was reported to be present in young seedlings of Areca catechu, Elaeis
guineensis Phoenix sylvestris and Veitchia merrillii {Davis and Glosh, 1970;
Glosh and Ghose, 1971, Davis, Ghosh and Ghose, 1975, 1978). Yampolsky
(1924), Lambourne (1935), Purvis (1956} and others investigated the root
system of Flaeis guineensis, Yampolsky observed more penumathodes on the
serial parts of the plants than on the underground portions. Such
preumathodes were observed in the seedlings of ail the four species grown
under water-logged conditions during the present study.

As n other palms, the formation of new roots at the bolar region and
above it, is partially responsible for the expansion of the stem. The expansion
within the terminal bud causes the paim to develop a broad woody
foundation before the leafy crown which is visible above the soil and aerial
stem is developed (Tomlinson, 1960b). The rates of expansion in the four
species of Phoenix, differed considerably during the period of observaiion,
under identical conditions.
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Plate 1

Fig. {A) early stages of germination of P. dactylifera.
(a) cross section of seed to indicate embryo and its position.
(Y & (c) enlarge embryo after soaking in water,
(d) development of apocole and cotyledon,
(e) development of radicle below apocole,
(f) enlargement of cotyledon.

Figs. B-D P. dactylifera seedlings.
(B} 9 and 10 months old,
(C} 11 months old,
(D) 12 months old.

Plate 2
Fig. A P osylvesiris seedlings (1 to 4 months old)
B P dactylifera seedlings (1 week, and 1-4 months old)
C P rupicola seedlings (1 to 3 weeks, and 1-3 months old)
I P. pusilla scedlings {1 to 3 weeks, and 1-3 months old)
Plate 3
Fig. A P. sylvestris seedlings (9 to 12 months old)
B P pusilla seedlings (10 to 12 months old)
C P. rupicola seedlings (9 and 10 months old)
D P. rupicola seedlings (11 and 12 months old)
Plate 4

Growth rate euphylis (in cm.) of the seedlings of P. sylvestris, P. ductylifern,
P. rupicola during 1-12 months after germination.
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MORPHOGENETIC VARIATION IN PALM

EMBRYOS CULTURED
IN VITRO

A, ZAID

Central Station of Saharan Agronomy
P.QO.Box 533, Marrakech, Morocco.

ABSTRACT

A survey tissue culture study to determine the morphogenetic potential of
excised embryos revealed intra-specific variation for several members of the
Arecaceae. Embryos excised from mature seeds of 21 palm species were
cultured on a modified Murashige and Skoog medium containing 3 g L™ !
activated charcoal, with and without 100 mg L™ * 2,4-dichlorophenoxyacetic
acid and 3 mg 1.~ * N® ( A’-isopentenyl) adenine. On nutrient media devoid
of phytohormones excised embryos usually germinated. Although cultured
embryos were often treated identically, four species showed distinet variation
in such growth responses as shoot and root lengths. Embryos cultured on
nutrient medium containing phytohormones exhibited notable variatrion in
terms of callus fresh weight increases and explant diameter following the first
cuiture passage. Corypha elata, Opsiandra maya Cook, and Phoenix
dactylifera 1.. cultivar ‘Sayer’ were the only species that exhibited mor-
phogenetic variation in media with and without phytohormones. An
examination of this morphogenetic variation among palm species is de-
scribed.

36



Morphogenetic Variation in Pafm

iy & ! PIPYU RSy S |
‘7,54-‘ Ml CJL@ d&j)jll Mi

Lol ) wolagll be
Wbl o 80 533 L e il peeall UL & 55 ) sl
oo |
lall o ey, sl Blall Gl [and g ol 2l 03
( H e ol Aolandl LW el e LAL 4 ekl m)}.ﬂ
o L 21 e Y1 b A1 LSt Laghs oye a2,
GsHls (MS) DRy amedinlgn JA Ja gl (3 ey o il waliol
A ke 35 2,4-D 3/ pake 100 Oy o g i oob /083 e
uyﬁ Lol 6l e ddls 43106 Blagl 3 dep M a1 A 3 L 20p
Loty et Gilinol gyl gl o 3 PP S e RV PN
B eyl B g L OLly sddt JibT i o pedl) Lgnlanaad (3
oy Whgols Liskast) o, gbl d s po, b1 o Ay bl 4310000 JoLusgY!
Al domy g5 Gl o5t sy SIS (gl 0501 8ala)
Phoenix 5 Opsiandra maya y Corypha elata 1. Wloa¥l cdly . 4,
Blogdl G Sl el B3l (o o1y wiinall) dactylifera L.
sdd Lo "C_,,a}: o IS L o wly e bl be &Lt didRl
RETI) [V BT\ [ = U RERE
INTRODUCTION

Palm propagation is mainly achieved through seed germination. Due to the
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high degree of heterozygousity, which is often compounded by intra and
inter-specific hybridization, each seedling may be considered as a new clone
or a seedling mixture (Hariman & Kester, 1968). The term clone is used to-
define «genetically uniform material derived from a single individual and
propagated exclusively by vegetative means» (Hartman & Kester, 1968).
Some date palm clones, derived by chance selections, have been vegetatively
, bropagated by off-shoots for centuries to maintain their genetic identity
(Popenoe, 1913). More often, palm seedlings are genetically distinct
mixtures which can not be maintained and proliferated owing to the absence
of natural vegetative propagation,

In dioecisous palm species, such as the date palm, half of the progeny may
be males and the other half are females. Further, no method exists to
determine seedling sex and fruit or pollen quality prior to flowering.
However, scedling palms are useful in breeding studies in order to develop
new and superior cultivars; male and female palms are produced for their
pollen and fruiting characteristics resepctively (Hartman & Kester, 1968;
Munier, 1973). Also, seedlings may serve as bioassay plzints to test
environmental factors on palm growth (Khudairi, 1958) and to study paln
metabolism and cytology (Shafaat, 1978). Excised embryos provide a large
number of explants which are useful in establishing tissue culture to explore
the micropropagation potential of palms. Palm tissue culture studies may be
conducted in countries where such native palms do not occur using cmbryo
explants.

A tissue culture survey was performed using 21 palm species to determine
the morphogenctic potential of excised palm embryos in vitro. During the
course of this study it became obvious that variation in growth responses
from explants occured within species. The purpose of this study was to
recognize and describe the intraspecific variation. Potentially, by under-
standing the genetical variation of palm cxplants, the nutritional require-
ments necessary to sustain growth can be elucidated. Morphogenetic
variation among members of the same species has been an ubiquitious
phenomenon associated with the tissue culture of plants (Carlson, 1973;
Green, 1977).

MATERIALS AND METHODS

The seeds were soaked in tap water for 48 hours and were repeatedly rinsed
prior to the surface sterilization procedure. Seeds were treated for 15 min.
with sodium hypochloride solution at 2.63% (containing one drop of
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Tween-20 emulsifier per 100 ml. solution). Seeds were then rinsed three
ties with autoclaved distilled water to remove residual disinfectant. The
ethanol flamed anvil hand-cutter was used to open seeds loagitudinaily.
The exposed embryos were aseptically removed and planted with the aid of a
scalpel fitied with # 11 surgical blade. Careful attention was given to avoid
embryo damage.

Basal nutrient medium employed for initial embryo permination tests
consisted of Murashige and Skoog inorganic salts (1962) and the following (in
mg L7 1) thiamine-HCL, 0.4; i-inositol, 100; sucrose,30,000; phytoagar,
8,000; and neutratized activaied charcoal, 3,000. In order to induce callus
production, embryos were cultured on basal nutrient medium supplemented
with 100 mg L™' 2,4-dichlorophenoxyacetic acid (2,4-D), and 3 mg L~'N°
(A” -isopentyl) adenine (2iP). the ptl of all media was adjusted to 5.7 = 0.1
prior to the addition of agar with 0.1 N HCI or NaOFL Mecia was autoclaved
for 15 min. at 15 Ib/in® pressure at 121°C, and solidified slanted cooled at a
45°.

Twenty excised embryos for cach palm species were planted per treatiment.
All cultures were incubated in a temperature controlled environmenial
chamber at 29°C + 1. Germination tests were conducted under a 16 hour
daily exposure to 100 ft-candle Gro-Lux light. Callus induction tests were
performed in the dark. Explants were recultured every 8 weeks at which time
data was taken.

RESULTS

General Remarks. Within one week after excision, embryos of most palm
species began to enlrage. The growth results obtained at the end of § weeks
in culture are presented in Table 1. Completely uniform and positive
morphogenetic responses such as 100% callus formation or germination for
any tested species was not observed. Invariably, some embryos in all species
tested failed to survive and turned brown and died within a few wecks after
culture, Excised embryos from 12 of the 21 species tested exhibited fairly
uniform morphogenetic response and their variability was minimal. Eight
palm species exhibited notable morphogenetic variation among their
cultured embryos. This variability was examined further in this study.

Germination. After two weeks, most embryos exhibited germination
through cotyledonary elongation followed by root and shoot development.
Complete seedlings consisting of the first foliar leaves and primary root
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developed after two to six weeks in culture (Fig. 1), The cotyledon
haustorium was much reduced in size and was probably non-functional
during this stage of development.

Within the same species a wide range of morphogenetic responses was
exhibited (Table 1). In contrast to the typical situation, some embryos
developed a large baustorinm, ¢.g. Opsiandra maya Cook (Fig. 2). Embryo
germination rates were eratic among tested species. Some embryos did not
germinate at all or if they did, growth was arrested at the cotyledon
elongation stage (Fig.2). Primary and secondary roots and leaves developed
from some embryos within specics, while these structures were absent in
other embryos (Fig. 2). In some cases, embryos elongated and produced a
primary root but lack the emergence of first foliar leaf. These types of
morphological variations among cultured embryos were commonly observed
in Corypha elata L., Heterospathe elata Scheff, Opsiandra maya, and Phoenix
dactylifera L. -cultivars ‘Sayer’ and ‘Deglet Nour’ (Table 1). Variation in
root, shoot, and leaf length and number was also common among embryos of
the same species (Fig. 2 and 3).

To enhance adventitious root formation, seedlings were recultured into
nutrient media containing 0.1 mg L~' o-naphthaleneacetic acid without
charcoal, Embryos that failed to germinate after the first culture passage
were recultured to fresh media. However, their subsequent germination was
rare. Also embryos, which exhibited some cotyledonary elongation, failed to
produce complete seedlings in later cultures. We observed variation in the
seedling development among embryos of the same species.

Callus formation. Table 1 shows wide callus-related morphogenetic
variation within several palm species. Eight species exhibited pronounced
intra-specific variation (Table 1). Nutrient media containing 100 mg L™}
2,4-D and 3 mg L™' 2ip promoted the initiation of callus from embryos
within 4 to & weeks in culture. Several species exhibited cotyledonary
elongations only in this media, e.g. Aiphanes caryotaefolia Wed. and Arenga
mindorensis Merr. Among embryos of several species there was a wide range
in callus fresh weight, For instance, in Brahea armata Mar. cultures, the
variation of callus weight ranged from 0.236 to 0.715 gm. with an average of
0.660 gm. Further, the diameters of calli varied between 0.51 and 1.49 cm.
with an average of 1.39 cm. Continued reculture to fresh media failed to
enthance callus formation from embryo explants that did not respond after
the first culture passage. Variation in terms of callus fresh weight was
comunon in second and third generation cultures (Fig. 4).
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DISCUSSION

Phenotypic plasticity in plants is controlled by genetic and environmental
factors and may vary within the same genotypeaccording to the devslopmen-
tal stage examined (Falconer, 1960; Langridge, 1963).

Embryo maturity is a determining explant factor for obtaining survival and
subsequent morphogenetic responses in vitro (Raghavan, 1976). Nuirient
media composition and culture conditions are important external considera-
tions to obtain embryo growth and developmeni (Raghavan, 1976).

In this study, morphogenetic responses including callus, shoot and root
production from excised embryos varied within some palm species. Similar
results have been observed in embryo cultures in other species such as Zea
mays L. (Novak et al., 1979}, Oryza sativa (Yie & Liaw, 1975; Maeda, 1970),
Bryophyllum diagremotianum (Nishi et al., 1968), and Elaeis guineensis Jacq.
(Rabéchault ef ol., 1968, 1973). Culture variability noted has included growth
rates, organogenctic potential, and callus color and texture. In our study,
potential reasons for this morphogenetic variation could be mixing of pollen
and/or seeds {rom different trees. No explanation is offered as to why other
palm species did not show such wide variation in virro. Several palm tissue
culture studies have performed testing the nutritional factors on embryo
growth and development (D¢ Guzman et al., 1979; Fisher & Tsai, 1978;
Reynolds & Murashige, 1979).

The palm intra-specific variation observed in vitro resembles the phe-
nomena that commonty occur in nature (Carpenter & Ream, 1976). Such in
vitro variation should be recognized. In tissue culture nutritional studies, it is
necessary to obtain valid growth results in response to tested treatments.
Growth variation within the same species in palms would make the true
hormonal and nutritional effects very difficult to analyse using embryo
cultures. Hence, consideration should be allotted as to the source of the
explants used in future metabolic studies in palms.
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Figure 1.

Sequence of germination from Phoenix dactylifera cultivar ‘Sayer’
excised embryos cultured on a modified Murashige and Skoog medium
containing 0.3% activated charcoal. From left to right; early cotyledon
elongation stage (l-week old); continued cotyledon elongation and
primary root emergence (2-weeks old); emergence of first foliar leaf
(3-weeks old); and established seedling in vitro (6-weeks old). Note that

the cotyledon haustorium is much reduced in size in all stages of seedling
development.
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Figure 2.

Examples of the types of germination responses obtained from excised
embryos of Opsiandra maya after 8 weeks in culture. Note that some
embryos (far Jeft) are underdeveloped compared to others {far right).
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Figure 3.

Morphogenetic Variation in Palm

Examples of the various types of morphogenetic responses obtained
from Heterospathe elata excised embryos after 8 weeks in culture. Note
that the extent of germination varies markedly among the seedlings.
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Flgure 4.
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Examples of the intra-specific variation in palms on basal nutrient

mecium containing (0.3% activated charcoal and 100mg/1 2,4 dichloz-
ophenoxyacetic actd. Top left cultures: Two clones of Erythea edulis.
Caltus culture in first tube, far left, represents growth derived from one
clone;, other three tubes containing growth from subcultured calli
derived from a single embryo. Similar phenomena is shown by Brahea
armate (top right cultures); Livistona decipiens (bottom leftyeultures)
and Phoenix dactylifera cultivar ‘Sayer” (bottom right cultures). Cultures
have been maintained for 24 weeks in vitro.
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ABNORMAL DBRANCHING IN DATE PALM
(PHOENIX DACTYLIFERA L.)

A, ZAID
Plant Physiology Departiment
Station Centrale d"Agronomic Sabaricnne B.P. 533,
Marrakeeh, Morogeo.

ABSTRACT

ate Palm (Phoenix dactylifera L.) showing branching phenomenon, this
may be attributed to dichotomy, axillary bud devclopment, polyembryony
and or attack by disease. Date palm trees that shows such phenomenon are
fertite and may continue to branch again. Further studies on analysis of the
vascular system of branched date palm are needed. For such study may lead
1o a better understanding of tissue culture for the purpose of in vitro date
palm prepagation.
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INTRODUCTION

To a popular mind, perbaps the most characteristic feature of the palm
family is a tall, straight undivided stem surrounded by its single head.
Branching in plams has not been fully investigated and the available
literature is often scanty and unsatistactory. Perhaps the small number of
angiosperms showing branching are more an indication of limited study,
especially of tropical groups, than of the rarety of this phenomenon.

This note is to record the occurence of branching in date palm (Phoenix
dactylifera 1..) which has never been reported as far as we are aware. This is
interesting to add another species to those in which branched palms have
been observed. It is apparently the first time and the only instance recorded
of branched date palms in all date growing areas.

The question then arises, what is or are the cause (8)?This is notwithout an
economntic interest and it might be possible to double or quadruple the yield.
Also, and from the propagation point of view, if the phenomenon is
understood it may be posible to apply and controf 1t in tissue culture.

I — Advanced hypotheses and causes of date palm branching: There is a
considerable controversy regarding the principle and mode of branching in
palms. Several cuases and hypotheses were advanced (Table 1). Unfortu-
nately accounts which have confused different types of branching have been
published.

If - I Dichotomous Branching: Fisher (1974) has cited the following
examples of true dichotomous branching in angiosperms: Nypa fruticans
(Palmae), Chamaedorea cataradarum (Palmae), Hyphaenae thebaica (Pal-
mac), Asclepias syriaca (Asclepiadaceae), Allagoptera (Palmae) and Mam-
Mamimilania Sp. (Boke). In these plants the main shoot-tip divides, each into
euqal branches. Fasciation and dichotomy were considered (16) as essentially
the same phenomenon except in dichotomy two equal shoots oceur while in
fasciation there is production of multiple equal shoots. The apical meristem
may split down the center physically to produce two or more new shoot
apices.
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For date palm, after a survey of three years in Moroccan date plantations
we found a specimen in Afechtal grove (Marrakech) with some several
hundreds other palms which shows nothing abnormal save its dichotomous
branching (Figure 1a). The history of the branching of this tree could not be
accurately ascertained, but judging from its mode of branching the terminal
bud must have been split down into two dichotomic meristems. Later
branching could be ascribed, with probability, to the direct stimulation of the
first branching. From the initial stem (Figure 1b) branches a and b were born.
Branch b further branched dichotomously and produced branches ¢ and d.
Branch d later branched dichotomously producing branches e and f.
Branches a and ¢ continued to grow without branching.

In this specimen, there is no evidence of insect attack or other disease
likely to have caused this fasciation. The stem has clearly flatened near the
junction from where the brunches start. This prove that the branching is due
to fasciation and not to development of simple axillary buds.

-2 - Axiflary bud development: Branching in palms was speculated to be
due to axillary-bud out-growth, after destructjon of the apical meristem (2,
30, 35). Where injury has occured to the terminal bud, the axillary buds,
usually dormant, are incited into growth by the abondance of nourishment
which the former would have monopolized (Figures 2 a & 2 b). When the
terminal bud is not destroyed, the theory says that the branching is caused by
the development of an axillary bud well below the main terminal bud, which
it usually catches up in growth some year laters and being, then equal in sizes
or nearly so and parallel to it (3). The two stems being equal in height and
diameter, and flourishing and fructifying like two isolated trees; hence jt
would appear that they are of equal age.

-3 - Polyembryony and Polycarpy: Branching in palms is also loosely
applied to cases of polyembryony and polycarpy (11). Multiple shoots due to
a close adhesion among themselves, appears to start from a single point.

The occurance of polyembryony is reported to take place in palms
(7,10,16,21,22,31,36). In other plants, these extra cmbryos may be derived
from fertilized synergids or separation of the zygote into resultant multiple
embryos (23).

Polycarpy in palms, also leads to false branching (16,4,6), have seen a
coconut fruit with two fertile carpels. Each of the two chambers has its own
endosperm and embryo. Forbes (22) and Davis (8) observed a coconut
seedling with three developed carpels, In date palm, no case of such
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phenomenon has been yet reported, except in Dr. Tisserat’s laboratory
(U.S.D.A, Pasadena, CA. USA) where we had the opportunity to sece
twin-embryos of date palm developing in virro and gaving arise to two
plantlets. The experimental induction of twin embryos was reported in palms
(L,12,14).

II-4 - Other hypotheses:

I-4.1 - Diseases and insects attacks: As mentioned earlier, the cause of
branching are generally unknown (20,41). However, injury due to lightning
(16), beetle attack (2), torching with kerosene to counteract beetle attack
(33), severe hail storm (19,29) bud rot (24) and-disease (16,38) has caused
branching in palms. According to Davis (11} lighining appears to be a
common cause for the production of branches in coconuts. The shock
produced by ligthning strikes is mild enough to split the growing point
generally along two or more planes. Each split portion develops into an
individual branch. A similar  ation occurs with damage caused by insect
injury especially by the rhinoceros beetle (16). In the case of date palm,
Djerbi (18) reported two minor diseases (Black Scorch and Belaat diseases)
which are responsible for the destruction of the terminal bud. Some attacked
palms recover by developing one or several lateral buds.

II-4.2 - Floral Bud Reversion to the Vegetative State: There is another
phenomenon in pabms which is falsely called branching. It consists in the
metamorphosis of an inflosescence shoot, The individual flowers in the
spadices terminate into small vegetative shoot§ (10). The reversion process of
the individual flowers or flower branches of a palm to produce a vegetative
structure hasalso been termed phyllody (9}, virescence or foliation (Shankla,
1969), and chloranthy or proliferation (11,6). Natural vegetative prolifera-
tions from inflorescences or from floral sites have been reported in many
palmse.g. Cocos (1,8,13,37,40,42), Phoenix (30), Elaeis (26), Areca catechu
(14), and Borassus (17). Hilgeman (24) postulated that the differentiation of
axillary buds into offshoots or inflorescences is controlled by auxins and
plotosynthetically active leaves in response to a definite photo-period.

Several investigators have atiempted 1o induce the reversion process viag
chemical treatments. Davis (8), working with coconut palm, foliarily applied
auxins: IAA, thiourea, 2,4,5-TP, and ethylene chloriydum to adult trees.
Twenty years tater, Ittersum (28) experimented with GA; on flowering in
ceconut and oil palms. Repeated injections of 3 to 20 ml of GA;solution (at
concentrations of 0-10,000mg-L} into the inflorescence-axis of very young
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spadices, dit not alter the normal flower development. Extensive applications
of phytehormones on date palms morphogenesis (34) also indicated negative
resutts.

-4 3 — Seeds germination: Branches could merely result from seeds
failling into and germinating in the axils of the petioles. This point has been
fuliy discussed and shown to be quite untenable by several authors (28,34).

T — Fertility in branched palms: There is a belief among some that
branched palms do ot bear. Partly it is due to the confusion which exists as
to the meaning of branched palms. The date palms cited above are all
productive without any exception. Burkill (3} recorded cases of fertile
cocanut palms. Quisumbring (33) siad «It is assumed by maay authors that
branches are generally sterile, but the majority of cases are of fertile
branches.»

COMNCLUSION.

From a consideration of the forepoing it may be gathered:

ay Date palm (Phoenix dactylifera 1..) may be considered now as a member
of palm family showing branching phenomenon.

b) Branching in date palm is a result of either dichotomy, axillary bud
development, polyembryony and attack by a discase.

¢) DBranched date palms are fertile and can produce as many as a single
headed palms.

d) The need of an analysis of the vascular system of branched date palm by
cinematographic techniques. The anatomical study is necessary to show
the continuity of growth from the single to the divided state of the shoot,

e) To study in vitro the regenerating capacity of divided portions of the
apical meristem and axillary buds of these specimens in hope to establish
a rapid mass propagation technique for date palm.
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Fig. la: A young dichotomously branched date palm (Phoenix dactylifera 1) at
Atechtal grove (Marrakech, Moroceo).

Fig. 1b: Diagram showing mode of branching of Fig. la.
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Abnormnal Branching in Date Paln

Fig. 2a: Development of axillary
buds of o young date palm tree after

destruction of s terminal bud.

Fig. 2b: Another case of development.
of axiallary buds, of an adult date

palm tree.




A, Zaid

Fig. 3: A double headed date palm. Note that the left branch, derived from an
axillary bud, is being equal in size and parralel to the main terminal bud.
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A NEMOTOLOGICAL SURVEY OF PHOENIX DAC-
TYLIFERA L.
IN AL-HASSA (OASIS, SAUDI ARABIA

I. ALKHQURY
King Faisal University, College of Agriculture Sciences and Food, Dept. of Plant Protection,
Al-Hassa, Saudi Arabia

ABSTRACT

Nematodes found in seil collected in the rhizosphere of date palm in
Al-Hassa oasis were as follows:

Aphelenchus avenae Bastian, Criconemella sphaerocephala (Taylor, 1936),
Luc and Raski, 1981, Ecphyadophora tenuissima, De Man, 1921, Helicoty-
lenchus egyptiensis Tarjan, 1964, Hemicriconemoides gaddi (Loss, 1949),
Chitwood and Birchfield, 1957, Hoplolaimus indicus Sher, 1963, Longidorus
spp., Meloidogyne spp., Paratylenchus spp., Pratylenchus spp., Thylenchus
spp., Tylenchorhynchus sp., and Xiphinema spp.
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Aphelenchus avenae Bastian, Criconemella sphaerocephala (Taylor, 1936),
Luc and Raski, 1981, Fephyadophora tenuissima, De Man, 1921, Helicoty-
lenchus egyptiensis Tarjan, 1964, Hemicriconemoides gaddi (Loss, 1949},
Chitwood and Birchfield, 1957, Hoplolaimus indicus Sher, 1963, Longidorus
spp., Meloidogyne spp., Paratylenchus spp., Pratylenchus spp., Thylenchus
spp., Tylenchorhynchus sp., and Xiphinema spp.

INTRODUCTION

Dates, Phoenix dactylifera L., is a high energy fruit and are regarded as a
popular food commodity in this part of the world, The Kingdom of Saudi
Arabia, with over 400 varicties of dates and with a yearly production of
400,000 tons is considered a major world date producing country {Dowson
and Aten, 1978).

In the Eastern Province of Saudi Arabia about three million producing
date-paling are grown. Such figure shows the importance of date paim to the
growers in the Eastern Provinee.

In Saudi Arabia, dates constitute a very important fraditional crop as it
constitutes the basic element in the diet of the most people in many localities
in the Kingdom, while in other localities it is used as a supplementary food.
Dates of inferior qualities are also considered important as feed for livestock.

Unfortunately, many pests attack different parts of date palm. Excellent
general reviews on insects and mites that attack date palm in the Eastern
Province are made by Hammad er al., (1981), A.A. Kadous e al., (1982).

Review of [ungi attacking date palm in the Eastern Provinge is made by
Elarosi ef al., (1983).

But no complete review on nematodes attacking date palm was found
regarding the Eastern Province of Saudi Arabia. Eissa (1979) recorded
Meloidogyne sp., Pratylenchus sp., and Tylenchorhynchus sp., whereas
Abu-Thuraya (1982) recorded only Meloidogyne sp., on date palm in the
Fastern Province. Recently Al-Khoury et al. (1984} reported that
Aphelenchus avenae, Meloidogyne sp., Paratylenchus sp., Pratvlenchus sp.,
Thylenchorhynchus sp., and Longidorus sp. were associated with date palm
in Al-Qatil oasis.

Moreover, Longidorus sp., Xiphinema sp., Partrichodorus sp., Trichodorus
sp., Criconema sp., Hemicriconemoides sp., Hoplolaimus sp., Helicotylen-
chus sp., and Hemicycliophora sp., were recorded on P. ductylifera 1. by
Eissa, (1979), Abu- Thuraya, (1982) and Loof, (1982} from the other
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provinces in Saudi Arabia. This study was initiated to learn more about the
nematodes association with Phoenix dactylifera L. in Al-Hassa oasts, Bastern
Province ay a first step in a long research program, aiming to understand
and solve problems caused by nematodes and their interaction with othet
organisms such as fungi.

MATERIALS AND METHODBS

Regular visits to different farms in Al-Flassa oasis took place during 1983
to collect soil and plant samples. At least three soil samples from each tree
were collected from several places and to a depth of 60 cra. Then sub-samples
were kept in a plastic bag. Extraction procedures were performed in the
taboratory on aliquots of 500 cm® soil. Nematodes were extracted from
sub-samples by the sugar floatation method (Southey, 1970). This method
can be deseribed as follows:

500 cm® soil was washed through a coarse sieve (710 um) to catch roots,
debsis, and stones, and the scdiment was collected in a pail. The sediment
was stirred in the pail and alfowed to settle for 30 scconds. The contents of
the pail were paured through a 45 um sieve, the residue was washed into a 50
ml centrifuge tube and filled to the mark with water. After centiifuging for 5
min. at 1750 rpm., the water was pourcd off, lcaving only the sediment in the
tubes. The tubes were then filled with a concentrated sucrose solution
(prepared by dissolving 454 ¢ of white sugar in 1 litre of water). The sediment
was stirred well into the sugar solution and centrifuged for 1 minute at 1750
rpm. The sugar sotution was then poured off into a 45 um sieve and rinsed
immediately with cold water to rinse the sugar from the pnematodes.

Suspensions of nematodes were first examined under a stereoscopic
microscope. Individual specimens were usually selected trom a suspension by
using a handling needle, transferred into a drop of F.A. 4:1 placed on a
microscopic slide, then covered with a coverslip and sealed with clear nail
polish. Nematodes were identified to genera, according to Anderson and
Mulvey, (1979), Mai and Lyon, (1975) and Wilmot et al. (1972). Then they
were sent to the Commonwealth Institute of Parasitology (CIP) for species
identification.

RESULTS AND DMSCUSSIONS

Nematodes recorded from Phoenix dactylifera 1.. in Al-Hassa oasis, are
presented in table (1), Nematodes other than Meloidogyne sp. Pratylenchus

61




1. Al-Khoury

sp., and Tylenchorhynchus sp. are considered to be the first listing recorded
nematodes from Al-Hassa oasis, Eastern Province, Saudi Arabia.

The nature of the association of these nematodes have not been evaluated,
but certain species belonging to the genera Meloidogyne, Helicotylenchus
and Xiphinema arve undoubtedly of the utmost economic significance to date
palm at least in some areas.

. Finally, it is worth noting that Ecyphyadophora tenuissima De Man,
Aphelenchus avenae Bastian and Criconemella sphaerocephala {Taylor) Luc
and Raski are the first time to be recorded in the Kingdom.
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Table 1

Plant-Parasitic Mematodes Associated
with Date Palm in Al-Hassa Oasis,

Tylenchida
Tylenchida
Tylenchida
Tylenchida
Tylenchida
Tylenchida
Tylenchida
Tylenchida
Tylenchida
Tylenchida
Dorylamida
Dorylamida

Aphelenchus avanae
Criconemella sphoerocephala
Ecphyadophora tenuissima
Hemicriconemoides gaddi
Helicotylenchus egyptiensis
Hoploloimus indicus
Meloidogyne spp.
Paratylenchus spp.
Tylenchus spp.
Tylenchorhynchus spp.
Longidorus spp.
Xiphinema spp.
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OPTIMIZATION OF PROPAGATION MEDIUM FOR
BAKER’S YEAST USING DATE
EXTRACT AND MOLASSES

2. DETERMINATION OF THE OPTIMUM CONCEN-
TRATION OF MICRO-ELEMENTS
AND VITAMINES

7.5, AL-OBAIDL, Gh. M. AZIZ, Th.S. AL-YAKKAK AND M.A. AL-HILLI

Pabm and Daies Department, Agricutiure and Water Resources Research
Centre, .0, Box 2416, Baghdad - Iraq

ABSTRACT

The effect of trace metals (Copper, Iron, Zine, and Manganese} and
Vitamines (biotin, inositol, Ca-pentothenate and thiamin) on the propaga-
tion and the activity of a local strain of Saccharomyces cerevisiae using date
extract or molasses as the sole carbon source are studied. The results
demonstrated that the activity of the baker’s yeast propagated on date extract
media were 53.5 mm, 60.0 mm, 61.5 mm and 56 mm when the optimum
concertration of copper, won, zine and manganese were added respectively.
The results show that this strain can tolerate a ditferent levels of trace metals.
Both dry weight and the activity of the yeast cells were higher than that
obtained when molasses was used. The activity of the yeast cells grown on
date extract media were 57.5 mm when the optimum concentration of biotin
was added, Where as the activity was 35 mm in the media containing the
optimum concentration of inositol, Ca-pentothenate and thiamine. Although
similar pattern was observed in molasses media, lower value of activity and
higher residuat sugar were found.
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INTRODUCTION

Generally, the yeasts required some macroelements, e.g. carbon, oxygen,
nitrogen, phosphorus, sulphtr and magnesium to build up the cell consti-
tuents. Microelements such as iron, zinc, manganese and molybdenum in
minute quantities as components as activators of enzymes are also essential
for the growth of the veasts (3). Kauppinen concluded that the supplementa-
tion of copper and iron increased the activity of both the cytochrome and the
citric acid cycle, Densky etal reported that the fermentation rate of the wort
rises when zinc was added prior t o the inoculation, Frey et al observed that
the zinc uptake is influenced by the temperature of the medium and the
concentration of copper ions (10). Certain vitaminis are required for the
growth of the yeast as a growth factors. The most common vitamins are
biotin, inositol, pantothenic acid and thiamin (3).

Biotin participates in the synthesis of protein and the nucleic acid (1) and
in the formation of polysaccharides and fatty acids (10). Dixon and Raose (4)
observed that the plasma membrane of the yeast was damaged due to the
deficiency of biotin. Pantothenic acid influences the metabolic activity of
yeast under both anaerobic and aerobic conditions (12). Jaenicke and Lyner
(5) reported that pantothenic acid participates in the transfer of the acyl
group in carbohydrate and fatty acid metabolism.

To obtain the optimum yields of baker’s yeast inositol must be added to the
production medium, Inositol deficiency produces a weakened glucose
metabolism under both anaerobic and aerobic conditions (10).

This study was carried out to determine the optimum concentration of the
trace metals and vitamines in order to increase the efficiency of the medium
used in bakers yeast production.

MATERIALS AND METHODS

1 - Yeast Strain: Saccharromyces cerevisiae, local strain, (Dept. of Palm
and Date, Agric. and Water Research center) was used for all of the
experimental work. A stock culture of the organism was maintained on mait
agar slopes which were stored in screw-cap | 0z, bottles at 4°c. Subculturing
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was carried out at intervals of one month. The inoculum was prepared by
transferring yeast cells from slant fo 200 ml sterilized basal medium. The
flasks were subjected to the orbital previously adjusted at 30°c and 150 rpm
and incubated for 20 h.

2 - Preparation of media: Date extract was prepared using destoned Zahdi
fruits. One liter of hot tap water at 70-80°c was added to 500g of date,
homogenized, filtered through a cloth and diluted to 2% total sugars. a
steeping time was not necessary homogenization was repeated 3 times for
20-30 seconds. Beet Molasses obtained from Mosul Sugar Refinery were
clarified according to Olbrich (6). Diluted molasses {15-20 Brix) were
acidified with sulphuric acid to pH 4.5 followed by heating then 1-2%
superphospate on basis of wieght of molasses was added, The supernatant
was decanted off and used as a carbon source for the propagation of the
yeast.

To investigate the effect of copper, iron, zinc, manganese and vitamines on
the growth and activity of baker’s yealts the following basal medium was used.

Basal Medium

Sugar” 2.000  g/100 ml.
(NH.,),S80, 0.400 g/100 ml.
NH.H,PO, ¢.125 /100 ml
KCl 0.060  g/100 ml.
MgSO,7H0 0.030 g/100mlk
CaCl,.2H,;0 0.020  g/100 ml.
CuSo, 0.0125 mg/100 ml.
FeCly.6H,0 (.0500 mg/100 ml.
ZnS04.7TH,0 0.0500 mg/100 ml.
MnSO4.2H,0 (.0400 mg/100 mt.
Biotin 0.0020 mg/100 mi.
Inositol 0.0500 mg/100 ml.
Ca-pantothenate 0.0200 mg/100 mi.
Vit. Bl 0.0040 mg/100 ml.
HCI to pH 4.5

¥r ‘as date extract or molasses.
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Triplicaie flasks containing media of different treatments were autoclaved
at 1 bar for 15 min, cooled and inoculated aseptically with §x 10° cell/ml of
already prepared inoculum. At the end of the incubation period (20 hr),
culture was harvested using centrifugation at 2000 rpm for 15 min to
determine the dry weight, and to provide a clear supernatant which was used
for the determination-of the residual sugar.

3 - Determination of sugar: Samples were hydrolysed for sugar (7). The
hydrolised sugar was assayed by the reduction of 3,5-dinitrosalicylic acid

().

4 - Measurement of yeast activity: The activity of the baker’s yeast was
measured according to the method described in the (AACC) (2). The
principle of this method depends on the measugement of the rising power of
the dough.

RESULTS AND DISCUSSION

Effect of copper sulphate: Data in figure 1 show that the baker’s yeast can
tolerate a wide range of copper in date extract medium. However, the dry
weight and the activity of yeast increased to 0.44g/100 ml and 53.5 mm
respectively. No effect on the dry weight was observed when molasses
medium was used, whereas the activity of the yeast produced was lower than
that obtained from date extract medium. This could be due to the toxic effect
of high level of copper lons. Baker’s yeast require a minute amount of copper

(10).

It ¢can be seen that the residual sugar in molasses medium was higher than
that in date extract medium.

Effect of ferric chloride: Examination of the data in figure 2 shows that the
highest activity of the yeast cells was obtained in date extract medium
containing (1.1 mg/{00 ml. of ferric chloride. Ringpfeil (9) reported that the
yield of baker’s yeast was decreased when high level of iron ions and low
level of copper, zine and manganese were added. Lower level of ferric
chloride (0.05 mg/100 ml.) was required when molasses was used as a sole
carbon source. No effect on the dry weight was observed in both date extract
and molasses media.

Liffect of zine sulphate: Datain tigure 3. shows the effect of zinc sulphate on

the propagation and the activity of the baker’s yeast. It can be seen that the
yeast grown on date extract can tolcrate a wide range of zinc ions. When
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molasses was used in this series of experiments, both the dry weight and the
activity of the yeast cells were lower than that obtained in date extract media.

It can also be seen, that higher level of residual sugar in molasses media
was observed compared to that in date exiract media.

Effect of manganese sulphate: Data in figure 4. shows that increasing the
concentration of manganese sulphate up to 0.07 mg/100 ml in date extract
medium slightly increased the dry weight and the activity of the yeast up to
0.41g/100 ml culture and 56 mm respectively. It scems that manganese ions
had no pronounced effect on the prowth of the yeast propagated in molasses,
Again high level of sugar remain unfermented in the molasses medium.

Effect of biotin: Results in figure 5 indicate that biotin is essential for the
growth and the activity of baket’s yeast. It can be seen that the addition of
biotin to the level of 0.04mg/100 ml to the date extract media increased the
dry weight and the activity of the yeast up to 0.4g/100 ml aad 57.5 mum
repsectively. Although similar behaviour was found in moelasses media, both
the dry weight and the activity were lower than that observed in date extract
media. The maximum dry weight and activity of the yeast in molasses media
were (0.37g/100 ml. culture and 42.5 mm. respectively.

Effect of [nositol: Figure 6 present the effect of inositol on the dry weight
and the activity of baker’s yeast in both date extract and molasses media. It
was found that the optimum concentration of inositol was 0.08 mg/100 mi
medium of date extract. The highest dry weight and activity in this series of
experiments were (.45 g/100 ml. and 55 mm respectively. It was also found
that the dry weight and the activity of the baker’s yeast grown in molasses
media were 0.34g/100 ml. and 42 mm tespectively.

Effect of Ca-Pamtothenate: Results in figure 7 show the effect of
Ca-pentothenate on the propagation and the activity of baker’s yeast. It can be
seen that low level of Ca-pentothenate (0.01 mg/100 ml medium) was sufficient
to obtain the maximum dry weight and activity of the yeast cell in
both date extract and molasses media. The dry weight of the baker’s yeast
propagated in date extract and molasses media were 0.42g/100 ml. and 0.38
g/100 ml. respectively. The maximum activity of the yeast celis (55 mm) was
obtained when date extract was used as the sole carbon source,

Effect of thiamin: Figure 8 show the effect of thiamin on the dry weight
and the activity of the baker’s yeast. It can be seen tht a gradual increase in
the Dbiomass the activity of the yeast cell were obtained followed by
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decreasing the residual sugar in both date extract and molasses media, It was
found that the optimum level of the thiamin in date extract media was 0.006
mg/100 ml. Higher level of thiamin {0.008 mg/100 ml.} was required when
molasses was used. The residual sugar in date extract and molasses media
were 0.35 g/100 ml and 0.69 g/100 ml respectively. Reed and peppler (8)
demonstrated the ability of baker’s yeast to utilize the sugar and to stare the
thiamine, it was found that 1g of baker’s yeast contains 50 mg. of thiamin.
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TECHNOLOGICAL AND STORAGE STUDIES
ON «TAMARUDDIN»

H.M. EL—-NAKHAL; A.S. MESALLAM AND M.l. EL-SHAARAWY

Dept. Food Science and Technology. King Faisal University.

ABSTRACT

Ten different products of Tamaruddin (TD) are prepared from dates in
form of dehydrated sheets, to substituie the popular apricot based
Qamaruddin (QD). Gross composition of the TD products is close to that of
dates. Flavour panels on dehydrated or rehydrated products revealed that
TD could be at least as acceptable as Q2. Most desirable products were
those with added citric acid, banana, or juices of orange, apple or pineapple.
No significant difference was noted between flavours of TD from «khalas» or
«Rezaiz» dates. Textural and colour changes during 3 months’ storage were
smaller than those encountered with QD.
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INTRODUCTION

Production of dates in Saudi Arabia has reached half a million fons
(Al-Beshr 1986). This increase in production, coupled with decrease in
consumption leaves the kingdom facing a great surplus (El-Shaarawy 1986).
Search for new forms of date consumption is therefore important.

Sumainah and Ei-Nakhal (1984) have prepared a product from date called
«Tamaruddin» to imitate «Qamaruddin». The latter product is popular in
Arab countries, produced by sundrying apricot homogenate to thin sheets.
It is widely consumed in «Ramadan», the Moslem’s fasting month, after
steeping in water, cooked with starch as gruel, or more often as a
breaking-the-fast drink. Saudt Arabia imports approximately a thousand tons
of Qamar-Uddin, costing some five miflion S.Rls. annually (foreign Trade
Statistics, 1984).

Acceptability of plain «Tamar Uddin» was not very high. The present
investigation is therefore, carried out to develop similar products with
enhanced acceptability through addition of flavouring materials. Storage
studies also performed.

MATERIALS AND METHODS

Dates (Tamr stage) of both Rezaiz (Rz) and khalaas (Kh) cultivars; fruit
juices, cocoa, coffee, and Qamaruddin (QDY} are bought from «Hofuf» local
market.

1. Preparation of Tamaruddin (T'D): Depitted dates are homogenized with
150 g liquifying fluid (Table 1) in an Osterizer blender for 2 min. The
homogenate is strained through cheese cloth or standard sieves to aluminum
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trays {23 X 33 cm) embedded with polyethylene sheets, each oiled with 3
drops olive oil. The trays are held in oven at 70°C for 8 hours.

2. Chemical analysis:

— moisture is determined in a vacuum oven at 70°C (Jacobs 1973).

— Protein is determined by kjeldahl method (Jacobs 1973).

~ Total soluble solides {(TSS} are measured in the strained homogenate in
Abbe’ refractometer. No correction for acidity is carried out.

— Total and reducing sugars are determined by Lane and Eynone method
{(Pearson 1976).

- Titratable acidity is determined as citric acid by potentiometric titration to
pH 8.3 (Somainah and Ei-Nakhal, 1984).

— Ash is determined at 550°C (pearson 1976)

3. Physical Properties:

— Thickness of products is computed as average of five layers.

— Texture is measured as average of 3 penetrations, in mm, by a
Penetrometer (Precision Sci. Co. Chicago, 111.) using a driving force of
130 g and needle No. 73524 on five layers of the product.

— Colour is determined as optical density computed from transmissions (at
600 & 450nm) of the centrifuged and filtered supernatant of a 10% water
homogenate of the product as given by Ray-Funk and Pancost (1973):

Log % T600 — Log % T450
0D, =

Cell diameter

4. Organoleptic Assessment: A panel of 10 faculty members of KFU
participated in the judgement of the products, after being familiarized with
them, both in the dehvdrated and reconstituted forms. Two tests are run:

1. A flavour evaluation on a percentile basis; 40 for each of colour and
flavour and 20 for texture.

2. An over-all acceptability test using a hedonic scale (Stone and Siedel
1985) of five descriptions.

5. Statistical analysis: Data of flavour evaluation is analyzed for the least
significant difference (LSD) at 5% propability (Snedecor and Cochran 1974).

6. Storage: Products are stored at room temperature for 3 months.
Tamaruddin is packed in polyethylene bags, whereas QD in original
cellophane paper as bought. Production data of QD indicated on the package
showed it was 4 months old. However, this was taken as zero time, restored
for other three months for the sake of comparison.
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RESULTS AND DISCUSSION

1. Preparation of Tamrauddin products: Evidently, Tamr-urddin
homogenate has to be prepared with the least amount of water possible.
However, when water/date ratio is lower than 3:2, mixing becomes difficult,
hamogenization time is prolonged, and a viscous homogenate results leading
to poor extraction and straining. Using boiling water for homogenization
resulted in a too thick homogenate (table 2) probably due to gelling. Use of
water/date ratio of 1.5 at room temperature is therefore effected throughout
further experiments. This result in a homogenate of 30% TSS.

Use of cheesc cloth for straining results in a good filtrate with no observed
bitterness {table 3). However, squeezing is required causing the cloth to
rupture.

As expected, rate of straining through sieves is enhanced with pore
diameter, yet the filtrate shows a bitter taste that would not be removed by
heating (table 3). Use of sieves of 425 (um) pore diameter shows reasonable
filtration rate without bitterness nor tearing problems.

2. Chemical Analysis of Procuces: Results of Khalaas and Rezaiz date
analyses (table 4) are in good agreement with published data (Abded-Hatiz e
af, 1980; Sawaya et al 1983 a & b; and Mustafa et al, 1983). Generally, TD
products enjoy almost twice the very low moisture content of Rz dates, but
almost the same of Kh cultivar (Table 4). Moisture contents of QD and TD
are only little lower than those given earlier (Somainah & El-Nakhal 1984),
with that of TD being little higher in both our and their results. Moisture
content, hence dry matter, shows some ditference with type of fruit used,
ranging from 15.4% in the orange product to 18.5% in grape TD. This might
have its impact on product texture, as measured later (Table 9). Difference in
moisture content between the two commercial QD samples is even wider
than among TD products. Likewise, dry matter, protein, total sugars, ash
and acidity of TD products show smaller variations than encountered with
the two QD samples. Ash is much lower in TD than in QI?, most often due to
sun drying of the latter in the field, and probably due to better homogeniza-
tion, and straining of the former. Ameong T products, the strawberry and kh
TD have highest ash content.

Protein and reducing sugar of TD prodcuts are lower than the correspond-
ing contents of Rz dates. contents of major compenents of TD from Khalaas
are almost the same for kh. dates. Except for when citric acid is added,
acidity of TD products are much lower than that of QD. This is of great
significance to the product taste.
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3. Physical properties of TD products: penetrometric measurements of all,
except banana TD, are found higher than those of QD, indicating more
tender texture. Colour of all TD products, except that of vanilla, being little
darker, is comparable to that of OD samples.

4. Organoleptic properties of TD products:

4.1 Dehydrated products: The two commercial QD samples show wide
variation in acceptability, mainly due to variation in flavour (table 5). This
might largely be attributed to difference in acidity (table 4). Among TD
products, orange and banana TD enjoy the highest scores, comparable to
those of the belter OD sample. Products with added citric acid are shown to
also enjoy high scores, with that from Rz dates being higher scored than that
from kh (though statistically insignificant). Except for the grape TD, other
fruity products are as or better valued than the lower scored QD sample.
Even the vanilla TD was as acceptable as this sample.

On the other hand, chocolate and coffee TD are strongly rejected.
Evidently, flavour, followed by colour show the strongest effect on the
scoring result.

These results are confirmed by those of the hedonic test (Tale 6). Fruity
products, except grape TD, are judged mostly as very or mildly desirable,
whereas chocolate or coffee TD are largely undesirable. Effect of citric acid
is evidently greater than effect of adding fruit juices. Preference of cirtric acid -
TD are at least equal to that of QD. The apricot TD with citric acid is clearly
more desirable than the control QD.

4.2 Reconstituted products: Tamarauddin products are reconstituted by
homogenization with water to 15% TSS. This 1s the more usual form for
consuming Qamaruddin.

Flavour panel of the reconstituted products gave results (Table 7) in the
same trend as the dried sheets. Thus products with added cirtic acid, banana,
juices of orang or apple enjoy highest scores, whereas those with chocolate,
coffee or grape juice show the lowest. The first group products compared
favourably well with conventional QD. the apparent preference of Rz over
kh T} is statistically insignificant.

Almost similar results are obtained by the hedonic scale method (Table 8).
Thus QD and orange RD are judged as desirable by all panelists. Vanilla,
apple or citric acid TD are so judged by 90% of the panel, whereas products
with strawberry or pineapple are desirable for 80%. To be noted is the lower
number of panelists (70%) who find banana TD desirable, compared to 99%
in case of the same dehydrated product (Table 6).
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Closer examination shows that QD and citric acid TD arc considered
highly desirable by most (90-70%) of panelists, whereas fruity products by
only 40-20%. This further confirms significance of critic acid in these
products.

5. Effect of storage on texture and colour of TD: Textural, and particularly
colour stability in QD greatly affect preferability of this product and its
selling capacity. Changes in texture of such products are taken as indication
to changes in moisture content, and feasibility of reconstitution. Loss of
moisture, rather than absorption, is expected in view of hot weather and low
humidity prevailing in §. Arabia. The dehydrating effect of air conditioning
would be another factor.

Storage of TD products for three months are shown (Table 9) to result in
no or minor change in texture, ranging between 3.3% for apple or pineapple
procucts, 10 6.7% for orange or grape TD. Products with strawberry or citric
acid show approximately 5% change, whereas banana or citric Rz products
show no change at all. In contrast, QD samples changed by 7-9%. When we
consider they were already 4 mos. old betore start of this experiment, and
some equilibrium in moisture content must have been attained, it becomes
evident that textural changes in TD products are much lower than those in
GD had the last been freshly prepared. However, ditference in packaging
materials, cellophane paper for QD versus the less permeable polyethylene
sheets for TD, would at least partially account to prevail in such products as
QD and TD, being rich in reducing sugars and contain reasonable amount of
protein (Table 6). Storage is therefore expected to increase optical density.

Table 9 shows that change in calculated optical density varies for different
products. Strongest change is thus encountered with vanilla 'TD, followed by
QD althuogh the last products is infrequently highly sulphered. Most of other
product show minor changes of approximately 1-3%. The banana product
shows no change in optical density at all, whereas the pineapple TD shows
strong lightening in colour. This effect may be attributable to the probable
sulphering of the original pineapple juice used in the preparation of this
product.

In brief, results of textural and colour change may indicate an over all
better stability of TD over QD.

CONCLUSION

Tamrauddin can present a new form of date consumption, an important
outlet for suiptus dates, and a good, cheap substitute for Qamaruddin in
couniries with no or insufficient apricot production.
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Fruits or fruit juices enhance acceptability of the product. Yet addition of
citric acid helps to obtain more desirable flavour. The product enjoys same o
better keeping qualities as QD

Further investigations are needed to standardize preparation and quality
attributes of the products, particularly what concerns the dehydration
process and long storage stability.
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Talbe 1:

Liguifying fluids for
Tamruddin (TD) products,

Product Product designation

Liguifying fluid (150 g/100 date

No. pulp)
1. Vanilla TD Water + 1 g vitamin C
+ 1 g Vanilline.
2. Orange TD Orange juice
3 Strawberry TD Strawberry juice
4. Banana TD Water + peeled banana
3. Apple TD Apple juice
0. Pincapple TD Pineapple juice
7. Grape TD Grape juice
8. Acid Apricot TD Apricot juice + 5 g citric acid
9. Acid Rezaiz TD water + 7 g citric acid
10. Acid Khalaas TD Water + 7 g citric acid
11. Chocolate TD Water + 2.5 g cocoa
2. Coffee TD Water + 2.5 g instant coffee

Table 2,

Preparation conditions of

date homogenate

Water/date ratio Water Homogenate
temperature consistency
11 Room Too thick
1:1 Boiling Too thick
3:2 Room Mildly thick
3.2 Boiling Too thick
211 Room Mildly thick
2:1 Boiling Too thick
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Table 3:
Effect of straining method
on bitterness

pore
Straining method diameter Bitterness Staining rate
Cheese cloth - Absent Difficult, requires
squeezing
Sieve 600 Present Fast, etficient
Sieve 425 Absent Medium rate
Sieve 2142 Absent Slow sieving

Table 4.
Gross composition (%) of dates (tamy),
and Qamaruddin (QD).

Product Product Mois- Dry protein Reducing Total Thirat- Ash
Mo, ture Matter sugars sugars able
acidily
Rezaiz Tamr 8.7 91.3 2.77 77.5 824 A5 P
KChalaas Tamr 15.5 8.5 2.90 72.9 74.5 - .99
[. Vanilla Tamruddin (5.5 8.5 2.18 66. 1 72.2 20 L6
2. Orange D 15.4 84.5 2.04 645 751 7 1.55
Strawbersy TD 16.0 84.0 2.0 62.2 72.5 .67 210
4, Banzua TD 6.2 83.8 2,10 62.5 72.1 .65 1,92
5. Apple TD 17.1 82.9 2,02 051 750 73 1.89
6 Pmeapple TD 1.1 §2.9 2.15 65.6 4.5 79 1.8t
7. Grape TD 18.5 8L.5 .98 67.2 752 5 1.80
8. Acid-Apricot T3 16.0 84.0 2.20 69.5 73.5 4.10 175
9. Acid Rezaiz TD 17.0 83.0 1.99 07.2 3.2 5.035 l.o2
10, Acid Khalaas TD 15,6 84.4 2.12 72.5 74.5 5.15 1.92
L1 Chocolate TI> 16.06 83.4 2.12 67.6 74.0 — 1.92
2. Coflee TD 17.0 83.0 2.10 66.8 73.5 - 1.85
[.8.D. 6 ) L1 {.50 22 1 0.1
QD Sample 1 16.5 83.5 1.99 641 68.0 3.20 240
QD Sample 2 13.5 86.5 2,40 67.2 73.5 2.80 3.50
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Table 3:
Organoleptic tesiing of Tamruddin products

Product  Sample Colour Texture Flavour Total
No. 40 20 40 100
| Vanilia Tamr Uddin 35 18 30 83
2. Orange TD 36 18 38 92
3. Strawberry TD 30 16 32 78
4, Banana TD 36 19 35 90
5. Apple TD 32 16 34 81
6. Pineapple TD 34 16 35 85
7. Grape TD 28 LS 28 71
8. Acid-Apricot 35 18 38 91
9.  Acid Rezaiz 36 18 36 90

10, Acid Khalaas 35 18 33 86

11.  Chocolate TD 20 10 20 50

2. Coffee TD 20 10 15 45

L.8.D. 3.5 23 1.99 7.5

QD Sample 1 36 18 39 93

QD Sample 2 34 17 32 83
Table 6:

Hedonic scale panel distruction
for tamruddin acceptability.

Very Mildly Mildly Very
Product Product desirable desirable Neutral  undesir- undesira-
No. % Yo %  able % ble %
1 Vanilla TD 30 50 1G 10 4]
2. Orange TD 50 30 20 0
3. Strawberry TD 20 40 20 10 10
4 Banana TI> 60 30 10 0
5. Apple TD 40 30 30 0 0
6. Pineapple TD 30 30 10 ] 20
7. Grape TD 20 20 30 0 10
8. Acid Apricot TD 80 20 G 0 0
9. Acid Rezaiz TD 60 30 10 ¢ 0
10, Acid Khalaas TD 50 30 20 0 0
11. Chocolate TD 0 10 0 30 50
12. Coffee TD ] 0 20 20 60
QD Sample 1 70 20 10 0 0
QD Sample 2 50 30 20 0 0
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Table 7:
Organoleptic Testing of reconstituted
Tamyr-Uddin products,

Sample Sample Colour  Consis-  Flavour Total
tancy
No. 40 20 40 100
1 Vanilla TD 35 18 25 78
2, Orange TD 37 18 30 85 ]
3. Strawberry TD 28 17 30 57
4 Banana TD 36 19 3s 90
5. Apple 34 19 32 85
6. Pincapple TD 35 19 30 74
7. Grape T 25 13 25 63
8. Acid Apricot TD 38 19 38 95
9. Acid Rezaiz TD 35 19 39 93
10. Acid Khalaas TD 33 19 37 89
11. Chocolate TD 15 12 10 37
12. Coffec TD 15 12 8 35
L.S.D. 3.8 2.7 35 8.5
QD Sampie 1 37 18 39 94
QD Sample 2 32 17 36 83
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Table 8:
Hedonic scale panel distribution
for acceptability of reconstituiec
Tamr-Uddin.

Very Mildly Mildly  Very Un-
Product Product desir-  desirable  Neutral - Undesirable
No. able
O/o OA) D/D 0/0 0/0
L. Vanilla TD 40) 50 10 0 0
2. Qrange TD 40 60 0 0 0
3. Strawberry TD 20 &0 20 ¢ 0
4, Banana TD 30 4() 20 10 0
5. Apple TD 30 G0 10 0 0
a. Pineapple TD 30 50 20 0 0
7. Grape TD 30 10 10 0 0
8. Acid-Apricot TD &0 10 10 0 ]
9. Acid Rezaiz TD 70 20 10 0 0
10, Acid-Khalaas TD 70 20 L0 ] 0
il Chocolate TD 0 0 20 6 20
12. Coffee TD 0 0 20 50 30
QD Sample 1 90 10 0 0 0
QD Sample 2 80 20 0 0 0
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Table 9:
Change in texture and colour of Tamr-Uddin
afterr 3 months storage

Texture Calenlated O.D.
NO. Sample 0 3 Change 0 3 Change
Time Meonths %  Time Months Yor
1. Vanilla TD 2.0 2.0 - 0.750  0.610 7.0
2. Oraoge TD 3.0 2.8 6.7 0.455 0.465 2.2
3. Strawbernry TD 2.0 1.9 5.0 - - -
4. Banana TD 1.5 1.5 - 0.430 0.430 -
5. Apple TD 3.0 2.9 33 480  0.490 2.1
6. Pineapple TD 3.0 2.9 3.3 0.490  0.405 17.3
7. Grape TD 3.0 2.8 6.7 - - -
8. Acid-Apricot TD 2.1 2.0 4.8 0.475 0.490 3.2
9,  Acid-Rezaiz TD 2.0 1.9 5.0 0.492 0.501 1.8
10, Acid Khalaas TD 2.0 1.4 6.7 0.475 0.499 5.1
QD sample 1 1.5 1.4 6.7 0.475  0.499 5.1
QD sample 2 1.1 1.0 9.0 0.542  0.575 6.1

n
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«TAMARHEEP» A NEW PRODUCT FROM DATES
(TAMAR) WITH HIGH PROTEIN CONTENT

H. EL—-NAKHAL, M.I. EL-SHAARAWY AND A.5. MESALLAM

Department of Foods and Dairy Technology, King Faisal University,
Al-Hasa 31982, P.0O.Box 420, Kingdom of Saudi Arabia

ABSRACT

The nutritive value of dates is limited to its content of sugars and minerals.
Dates, however, are very poor in proteins. Therefore, the possibility of
ameliorating the nutritive value of dates was studied, The strained date paste
was mixed with skim milk powder and then dehydrated either without or
after the addition of different fruit juices or flavours such as banana, orange,
pineapple, apples, grapes, strawberry, or chocolate. Rolls of the new
products were given the name «Tamar-heep», Most of «Tamarhecp»
products were acceptable and desirable.
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INTRODUCTION

Saudi Arabia is one of the largest (if not the largest of all) date producing
countries. The estimate of date production in this last season (1985-86) is
over 300,000 metric tons (Al-Beshr, 1986). Because dates are sun dried, their
quality usaully suffer a considerable damage such as insect infestation,
Therefore, a considerable portion of Saudi Arabian date is wasted or used as
feed for animals. The development of new popular date products would
increase the commercial and economic value of Saudi dates and cventually
more care wotild be directed to the production of date with better quality,
Sumainah and El-Nakhal (1984} developed a new product {(Tamar Eddin)
from date. Tamar Eddin is dried sheets of date homogenate with citric acid to
imitate karmar Eddin which is a similar product made from apricot
homogenate. Saudi Arabia imports one million kilogram of Kamar Eddin
annually according to Foreign Trade Statistics (1984). El-Nakhal et al, (1986)
developed different products of Tamar Eddin with different fruit flavours.
They also studied the storage stability of such products. Even though Tamar
Eddin products contained the additional nutrients (vitamins and minerals)
from the added fruit juice, they were still poor in protein.

This work aims at producing dried sheets from date homogenate plus skim
milk powder as a source of protein. The new product was named Tamarheep.
The word Tamarheep is a combination of two words; Tamar (meaning dates)
and Haleep (the Arabic word for milk). The added skim milk powder does
not only increase the protein content of the product but aiso its lactose,
several vitamins and minerals.

MATERIALS AND METHODS

Date (Tamar) of Rezaiz cultivar, natural fruit juices, banana, cocoa, skim
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milk powder, etc... were ail brought from local market in Hofouf, Saudi
Arabia.

1. Preparation of Tamarheep: Date homogenate was prepared either by
water or fruit juice as indicated in table (1). The homogenate was strained,
loaded in trays 23 x 33 cm and dehydrated according to El-Nakhal er al.
(1986). Different amounts of skim milk powder (table 2) were added directly
and mixed thoroughly with the homogenate in the trays prior to dehydration.

2. Chemical analysis: a) Moisture: Moisture was determined by using
vacuum oven at 70°C according to Jacobs (1973).

b) Protein: It was determined by multiplying total nitrogen by the factor
6.38. The total nitrogen was determined by Kjeldahl according to Jacobs.
(1973).

¢) Total and reducing sugar: They were determined by the method of
Lane-Eynone according to pearson (1976).

d) Ash: Ash was determined according to Pearson {1976).

3. Physical and Qrganoleptic properties

a) Texture: Texture was determined by Pentromoter (Precision Scientific
Co., Chicago, Illinois) by using standard needle 73524, As a driving force,
150 grams weight was used. The penetration distance of the needle in the
procuct during 3 seconds was determined. The average penetration per
second was then calculated. The three seconds as a test time was selected
based on a pre-experiment.

b) Organoleptic proerties: Organoleptic properties were determined by a
panel of ten faculty members at King Faisal University, Hofuf, Saudi Arabia.
The panel was familiarized with new product Tamarheep as well as with
Tamar Eddin and the classical Kamay Eddin. Then, they were asked to
evaluate Tamar Eddin and Kamar Eddin (for comparison) and the different
Tamarheep products on a hedonic scale (according to Stone and Siedel,
1985) designed in five descriptive terms namely: Very desirable, Mildly
Desirable, Neutral (Neither desirable nor undesirable) Mildly undesirable,
Very undesirable. Furthermore, the panel members were asked to grade
three main characteristics (color, 40 points; texture, 20 points; and flavour,
40 points).

Statistical Analysis: the data were analyzed for least significant difference
at 5% probability according to Snedecor and Cochran 1974.

RESUTLS AND DISCUSSIONS

1. The relationships between added skim milk powder and product quality.
Several experiments were carried out to select the amount and method of
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adding skim milk powder. Table 2 shows the percentage of crude protein in
the final product that corresponds to the different amount of added skim milk
powder. The added amounts of skim milk powder were 20,35 and 50 grams
per 300 gram homogenate. These amounts yvielded Tamarheep products with
a percentage of crude protein 9.9, 14.8 and 19.5% respectively.

When skim mitk powder was dissolved in the homogenate by means of
Osterizer blender for one minute at a high speed, a great amount of air was
trapped in the thick homogenate. The removal of irapped air from
homogenate was not possible by heating the homogenate to 100°C in a water
both for 30 minutes. The entrapped air formed a dry layer of foam on the
surface of Tamarheep sheet after dehydration.

Skim milk powder mixing was successfully accomplished by direct addition
to the homogenate loaded on the trays. Then thorough mixing by back of
spoon to crush any powder clumping of skim milk. This method was followed
throughout this work.

2. Chemical analysis: Tamarbeep products were made from Rezaiz dates.
The percentage of major components of both date and tamarheep products
alongwith those of Kamar Eddin are indicated in Table 3. Rezaiz date
contained 8.7% moisture, 2.77% protein 82.4% sugars {mostly in the
reducing form) and 1.3% ash except moisture content, these findings agree
with those of Abdel-Hafiz et al. {1980). They found Rezaiz date to contain
14.61-21.07% moisture, 57.07-74.07% total sugar (mostly in the reducing
form), 2.69-6.34% protein, and 2.01-3.66% ash. The data obtained by
Sawaya et af, (19834 & b) and by Mustafa et al, (1983) were similar to those
of Abdel-hafiz er al (1980).

Tamarheep products contained moisture between 8.2 and 10.1%. Kamar
Eddin and Tamar Eddin had higher moisture contents (16.5 and 15.5%
respectively). Somainah and El-Nakhal (1984) reported that Kamar Eddin
contained between 15.50 and 17.50% moisture whereas Tamar Eddin was
found to contain from 16.5 to 19.4% moisture. El-Nakhal et al., (1986)
reported that Tamar Eddin products contained 15.4-18.5%. Consequently
Tamarheep products contain higher percentage of dry matter (89.0-91.8%).
The addition of skim mitk powder during the preparation of Tamarheep may
be the reason for the higher dry matter in Tamarheep products.

Dates are peor source of protein, in general. Rezaiz, date was found to

contain 2.77% protein. Several investigators reported lower percentages of
crude protein in Rezaiz date. Sawaya et of., (1983) found it 2.44% while

95




H. El-Nakhal; ML El-Shaarawy and A.S. Mesallam

Mustafa et al., (1983) found it 0.617%. Abdel-Hafiz et al., (1980) found that
crude protein in Razaiz varied between 2.69 to 6.34%. Crude protein, as
reported by El-Nakhal et al (1986}, was found to be 1.98 to 2.20% in Tamar
Eddin products.

Crude protein in Tamarheep products was found to vary from 18.1 to
18.8% and in Kamar Eddin from 1.99% to 2.18%. the percentages of crude
protein in Tamarheep products equal 8-9 folds the crude protein in Kamar
Eddin or Tamar Eddin.

percentage of total sugars in Tamarheep products ranged from 72.4% in
Plain Tamarheep to 75% in grape Tamarheep. These figures are similar to
the figures of total sugars in Tamar Eddin products (71.1 to 75.2%) as
reported by El-Nakhal et af., (1986).

Reducing sugars in Tamarheep products varied from 58.2 to 64% which
represent 80.6 to 85.3% of the total sugars. Kamar Eddin in comparison,
contained 64.1 to 67.2% which represent 91.4 to 94.2% of the total sugars
(El-Nakhal er al., 1986). Tamar Eddin products contained 72.1-75.2% total
sugars, mostly (90%) in the reduced form according to El-Nakhal, et af
(1986}. The higher percentage of non-reducing sugar in Tamarheep products
must be due to lactose content of the added skim milk powder,

Ash varied from 2.77 to 3.02% in the different Tamarheep products.
Kamar Eddin, in comparison, contained 2.40-3.50% . El-Nakhal et al., (1986)
reported that Tamar Eddin products contained from 1.55 to 2.1% ash. The
difference in ash percentage between Tamar Eddin and Tamarheep may be
due to the ash content of the added skim milk powder. Therefore, the
addition of skim milk powder does not only increase the protein content of
the final product but also it supplements the final product with several
element that are known to be present in skim milk powder such as calcium,
potassium, sodium, magnisium, phosphorus, sulfur and several other
elements.

3. Organoleptic properties

a) dehydrated Products; Table 4 shows the average points given by the
panel for different Tamarheep products as compared to Kamar Eddin and
Tamar Eddin samples. Fruit flavored Tamarheep products obtained high
scores in color, texture and flavour. Chocolate flavored Tamarheep, in
contrast, obtained low scores for color (20), texture (10), and flavor (15).
The color of fruit flavored Tamatheep products ranged from 30 in Grape
Tamarheep up to 39 in Banana Tamarheep. The texture of fruit flavored
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Tamarheep products obtained from 13 points in Grape Tamarheep to 19 in
Banana Tamarheep. Similarly, the texture was least favorable in Grape
Tamarheep (30) and it was best for Banana Tamarheep (37). Both Kamar
Eddin and Tamar Eddin obtained good points for color (36 and 35), texture
(18 for both), and flavor (3% and 30). These data follow, more or less, the
same pattern for Tamar Eddin products as was reported by El-Nakhal ef al.,
{1986).

Table 5 shows the distribution of organoliptic panel on the five descriptive
terms for esach sample. For many of Tamarheep products (Plain, Apple,
Banana, Orange, Pineapple and Strawberry), most of the panel were lined
either in the very desirable or mildly desirable terms. In two samples only
(Grape and Chocolate), less than half the panel found them very or mildly
desirable. Kamar Eddin and Tamar Eddin, by comparison were found
desirable (both very and mildly)} by 90 and 80% respectively. The percentage
of the panel who found Tamarheep products neutral were 10% for Plain,
20% for Qrange, 30% for Apple, Grape and Strawberry and 40% for both
Pineapple and Chocolate, Consequently, it is possible toconclude that
Tamarheep products would be acceptable in the dehydrated form. The
acceptance of Tamarheep products, however, does not match that of Kamar
Eddin or Tamar Eddin. Chocolate and Grape Tamarheep produets,
particularly, do not seem to be favorable by the majority of the panel.

b) Reconstituted products: Tamarheep, kamar Eddin and Tamar Eddin
were reconstituted to 15% soluble solids and were tested again organolepti-
cally on the same basis as previously mentioned. Table 6 shows the average
points given by the panel for reconstituted Tamarheep products, Kamar
BEddin and Plain Tamar Eddin, The results contrast clearly with results
obtained from dehydrated Tamarheep products in Table 4. After reconstitu-
tion many of Tamarheep products lost some of their attractiveness. The color
of reconstituted Tamarheep products obtained from 22 to 35 points. Their
texture obtained between 10 and 14 points. The flavor of Tamarheep
products (17-30 points) also great deal of their attractiveness.

Plain Tamarheep was best of all Tamarheep products after reconstitution,
where it obtained overall 80 points. Tamar Eddim obtained a comparable
total of 78 points. Kamar Eddin, by contrast, obtained a total of 94 points.
Table 7 shows the distribution of organoleptic panel on the five descriptive
terms for Kamar Eddin and Plain Tamar Eddin. These data show a clear
contrast with data on dehydrated products (Table 5). The percentage of the
panel that marked very desirable or mildly desirable for cach sample after
reconstitution is clearly less than those who did the same on the dehydrated
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Tamarheep products (Table 5), At the same time, the descriptive terms
neutral, mildly undesirable and very undesirable were sclected more
frequently by the pancl members, Plain Tamarheep was the best of all
Tamarheep products. [t was selected by 30% of the panel as very desirable,
by 20% as mildly desirable and by 40% as neutral (ncither desirable nor
undesirable). Banana and strawberry Tamarheep followed the plain
Tamarheep in its desirability (desirable by 40% of the panel). Then came
apple and orange Tamarheep products which were disirable by 30% of the
pancl, then followed. Then came the grape and chocolate Tamarheep
products which were desirable by 20% only of the panel. Chocolate and
pineapple were the least desirable products, after reconstitution. In
comparison Kamar Eddin was very desirable by 90% and mildly desirable by
1% of the panel. Plain Tamar Eddin was very desirable by 40% and mildly
desirable by 50% of the panel.

4. Storage Stability of Tamarheep Products:

The Texture of Tamarheep products at O time and after storage at room
temperatuwre for three months are indicated in table 8. The data indicate no
noticeable changes in texture during the storage period. The texture of
Tamarheep products ranged from 2.1 10 3.3 mm/ sec at 0 time and after three
months of sotrage at room temperature. In comparison the texture of kamar
Eddin is 1.5 mm/fsec and of Tamar Edin is 2.0 mm/sec.

No organoleptic changes in taste, texture or color were noticed. Also, no
microbial growth or deterioration was noticed for three months of storage at
room temperature for Tamarheep products.

CONCLUSION

There is a great need to develop many new products from dates in Saudi
Arabia, since date production s increasing annually. Last season’s produc-
tion is estimated by 500,000 metric tons (Al Beshr, 1986). Recently,
considerable proportion of Saudi date is donated to World Food Program.
Yet, another proportion of Saudi date is either wasted or used as animal
feed.

Tamarheep products represent new products from Tamar with a good
Potential as dehydrated products. These products may become more popular
when consumers become more and more familiarized with their flavor and
nutritive value Tamarheep products contain 18% protein in addition to all
the vitamins and minerals derived from their ingredients (skim mill powder,
dates, fruit juice). Furthermore, Tamarheep were made by different fruit
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flavors so as to meet the different tastes of wide spectrum of the population.
Even though reconstituted Tamarheep did not match reconstituted kamar
Eddin, Tamarheep could well be comsumed in the dry form as a fruit roll or
incorporated in other foods,e.g. cakes. Therefore, such products should be
tested on a large scale (such as schools, universities, army, factoties,....etc)
for organoleptic properties and acceptance.
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Table f.

The ingredients of different date Fruit
homogenates which were used in the
preparation of different

Tamarheep products.

No. Tamarheep products Liguitying

fluid for

each 120 grams date

of water + 0.1

of Apple Juice

of peeled Banana -
water

of Grape juice

of Orange juice

of Pineapple juice
of Strawberry juice

1. Tamarheep-Plain 180 grams
gram vanillin,

2. Tamarheep-Apple 180 grams

3. Tamarhecp-Banana 120 grams
180 grams

4. Tamarheep-Grape 180 grams

5. Tamarheep-Orange 180 grams

6. Tamarheep-Pineapple 180 grams

7. Tamarheep-Strawberry 180 grams

8. Tamarheep-Chocolate 180 grams

of cocoa.

of water + 2.5 grams

Table 2.
The relationship between the amount

of added skim

milk powder and the percentage of crude
protein in the final Tamarheep products.

Amount of skim milk powder protein
added {gm) %
20 9.9
35 14.8
50 9.5
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Table 3:
Percentage of major componenis of Tamarhecp
products as compared to Kamar Iddin and
Tamar Lddin.

No. Sample Mois- Dry  Prot- Redu- Total Ash
ture matter ein cing  sugar
conient sugar

,,,,,, Date (Tamar) 87 9.3 277 715 824 130

1. Tamarhcep-Plain 89 911 184 604 724 277

2. Tamarheep-Apple 9.5 905 183 615 745 290

3. Tamarheep-Banana 700929 18.8 582 722 295

4. Tamarheep-Grape 10.0 90.0 181 640 750 2.99

5.  Tamarheep-Orange 95 905 183 628 748 292

6. Tamarheep-Pincapple  10.1 899 181 60.6 7406 2.94

7. Tamatheep-Strawberry 9.8 90.2 182 595 725 290

8. Tamarheep-Chocolate 82 9.8 185 636 730 302

LSD 69 09 072 31 35 (.55

1. Kamar Eddin 16.5 835 1.99 o4l 63.01 2.40

2. Tamar Eddin Plain 155 545 218 661 722 L.o0

#r Protein % = Total Nitrogen percent X 6.25
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Table 4:
Average points given by the organoleptic panel
for dehydrated Tamarheep
products as compared to
Kamar Eddin and Tamar Eddin.

No. Sample color  Texture Flavor Total
40 20 40 100
1. Tamarheep-Plain 36 18 35 89
2. Tamarheep-Apple 37 17 34 88
3. Tamarheep-Banana 39 19 37 95
4. Tamarheep-Grape 30 13 30 73
S, Tamarheep-Orange 36 18 35 89
6.  Tamarhecp-Pineapple 37 17 33 87
7. Tamarheep-Strawberry 31 14 34 79
8. Tamarheep-Chocolate. 20 10 15 45

LSD 2.7 1.3 32 7.3
1. Kamar Eddin 36 18 39 93
2. Tamar Eddin Plain 35 18 30 83
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Table 5:
The distribution of organoleptic panel
on the five descriptive terms for each
sample of dehydrated Tamarheep products.

No. Sample Very mildly neutral Mildly Very
desir-  desir- undesir undesir-
able  able able able

1. Tamarheep-Plain 40 50 10 0 (3

2. Tamarheep-Apple 30 30 30 10 ]

3. Tamarheep-Banana 50 50 0 0 0

4. Tamarheep-Grape 20 20 30 20 10

5. Tamarheep-Orange 40 40 20 0 0

6. Tamarheep-Pincapple 30 30 40 0 0

7. Tamarheep-Strawberry 40 20 30 10 0

8. Tamarheep-Chocolate 20 0 40 20 10

1. Kamar Eddin 70 20 10 0 0

2. Tamar Eddin Plain 30 50 10 10 0
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Table 6:

Average points given by the organoleptic
panel for reconstituted Tawmarheep
products as compared to
reconstituted Kamar Eddin
and Tamar Eddin.

No.  Sample color Texture Flavor Total
40 20 40 100

1. Tamarheep-Plain 30 15 35 80

2. Tamarheep-Apple 29 14 20 63

3. Tamarheep-Banana 30 16 25 71

4, Tamarheep-Grape 25 12 12 54

5. Tamarheep-Orange 28 14 20 62

6. Tamarheep-Pineapple 27 13 20 60

7. Tamarheep-Strawberry 23 13 22 58

8. Tamarheep-Chocoelate 22 10 23 55

L.S.D. 23 15 4.1 8.0
1. Kmar Eddin 37 18 39 94
2 Tamar Eddin Plain 78

35 18 25
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Table 7:

The distribution of organoleptic panel
on the five descriptive terms
for each sample of reconstituted
Tamarheep products. as compared
to reconstituted Kamar Eddin
and Tamar Eddin.

No. Sample Very  Mildly Neutral Mildly Very un-
desir-  desir- undesir desir-
able ble able able

1. Tamarheep-Plain 30 20 40 10 0

2. Tamarheep-Apple 10 20 40 20 10

3. Tamarheep-Banana 20 20 30 20 10

4. Tamarheep-Grape 0 20 20 4} 20

5. Tamarheep-Orange 10 20 30 20 20

6. Tamarbeep-Pineapple 10 ] 40 30 20

7. Tamarheep-Strawberry 20 20 50 10 0

8. Tamarheep-Chacolate 10 10 40 20 20

1. Kamar Eddin 90 10 0 0 0

2 Tamar Eddin plain 40 50 10 0 0
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Table 8:

Textrue as measured by penetration
in mm/sec at 0 time and after
three months of stroage at
room temperature for tamarheep
products as compared to
KamarEddin and Tamar Eddin

Texture nun/sec

No. Sample 0 Time 3 Months
1. Tamarheep-Plain 2.1 2.1
2. Tamarheep-Apple 2.2 2.2
3 Tamarheep-Banana 2.1 2.1
4, Tamarheep-Grape 2.2 2.2
5. Tamarheep-Orange 2.3 23
6. Tamarheep-Pineapple 3.3 3.3
7. Tamarhepp-Strawberry 3.3 3.3
8. Tamarheep-Chocolate 2.2 2.2
L.S.D. 0.1 0.1
1. Kamar Eddin 1.5 1.4
2 Tamar Eddin-Plain 2.0 2.0

106




Date Palm J 5 (): 107-116
Published 1987

USE OF DATE PASTE IN THE PROCESSING OF
NUTRITIOUS CANDY BARS

AK. YOUSIF
K.F.U. Date Palm Rescarch Centre, Al-Flassa 31982 Saudi Arabia

M. ABDELMASSEH
Biscuit and Chocelate Manufacturing Co. Baghdad, frag

M.E. YOUSIF AND B.T. SAEED
Agricultural and Water Resources Research Centre, Baghdad, Iraq

ABSTRACT

The present study was undertaken in an atiempt to use date paste as a
replacer for caramel or sugar paste in preparing candy bars. Processing
conditions, nutritive values and organoleptic properties of the date bars as
well as their storability were taken into consideration. Results of this study
indicate that the date bars, either plain or chocolate coated, have good
acceptability, possess a high nutritive value and can be stored for more than
five months under refrigeration (5°C) without affecting their qualities.
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INTRODUCTION

Date (Phoenix dactylifera L.) constitute a major fruit crop in Middle East
Countries where 75 to 80% of the world production is derived (5).

Most of the dates produced are used directly for human consumption with
little or no further processing. Recently, the date producing countries gave
some aftention to the improvement and development of date processing.
Although new date packing and processing plants are being established and
new products such as date syrup, vinegar, aleohol and liquid sugar are
successfully marketed, less than 10% of the produce is processed. {4).

Date fruits are considered an excellent source of readily available energy
(80-85% carbohydrate), supplying between 200 to 300 K cal./100 g,
depending on the moisture content {13). Dates also contain a moderate
amounts of thiamine, riboflavin and folic acid. They are a good source of the
nutritionally important minerals such as iron, potassium, copper, sulphur and
manganese (13). On the other hand, dates are relatively low in portein
(2-3%) and fat (about 2-3%). (13) Therctore, the addition of a protein
source such as powdered milk, chocolate and nuts and a fat source such as
coconut will enhance the protein and fat content of the dates and give a
highly nutritious food which could be used as a confectionery, an emergency
food or for school feeding program,
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Several studies {10,12,13,14,15,16) have been carried out to incorporate
dates in different food products. Recently promising results were obtained by
adding date paste or daie syrup as a flavouring or as a sucrose substitute in
cakes, cookies and biscuits (1).

Many scientific reports dealing with the role of carbohydrate sweetners in
nutrition were presented at the International Nutritional Sympesium held in
Helsinki in 1978, Most of the reports recommended the necessity of replacing
sucrose, particularly in bakery, confectionery and beverages, by invert
sugars. Those researchers claimed that sucrose is the principal cause of tooth
decay among children and this problem could be alleviated by substitution of
sucrose by invert sugar (8).

The substantial quantitics of dates available in Iraq and their populazity
among the whole population justify their processing and the developing of
new date products such as date confectionery which is the aim of this paper.

MATERIALS AND METHODS

Destoned dates of the tamar stage of the semi-dry Zahdi cultivar were
supplied by the Iraqi Dates Entreprise of Baghdad. Almonds, whole dry
milk, corn starch, coconut and milk chocelate were supplied by the Biscuit
and chocolate Producing co., (Bisculata, Baghdad). Sesame butter was
purchased from the local market.

The plain as well as the chocolate coated date bars were prepared using the
candy bar line of Bisculata co. The candy bar line includes a mixer, roiling
machine, slicer, enrober, cooling tunnel and packaging machine.

The destoned dates were soaked for two minutes in tap water, then
macerated using a meat grinder. The paste was mixed thoroughly with one or
more of the following ingredients: starch, cocount, sesame butter, milk and
roasted almonds (Table 1). The homogenized paste was formulated in a
rolling machine to a sheet of 1 cm. thickness, divided by a slicer to bars of 8
cm. long. The bars were moved mechanically either to the cooling tunnel and
packing machine to prepare the plain bars: DI, D3, D5 or to the enrober,
cooling tunnel and packing machine to prepare the checolate coated bars:
D2, D4 and D6. The prepared date bars were stored for 5 months at 3
different temperatures i.e. 5° C, 28°C and 40° C.

The date bars were analysed for moisture, ash, protein (N x6.25) and total
and reducing sugars according to the methods outlined in A.Q.A.C. (3). The
calorific values of the date bars were calculated using the Atwater Factor (7).
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Potassium and sodium were determined using a flame phtometer, whilst,
calcium, magnesium, manganese, copper and iron were determined using an
atomic absorption spectrophotometer as described in A.O.A.C. (3).

The date bars were evaluated organoleptically at the time of preparation,
after 2 and 5 months of storage by using the scoring difference test as
recommended by Larmond (9). The date bar samples were presented to a
panel of 8 semi-trained judges at the Iraqi Agri. & Water Resources Res.
Centre. The equivalent grades for the mean scores were: excellent: 1-1.99,
very good: 2-2.99, good: 3-3.39, acceptable 4-4.99, inferior: 5 and above. The
data of the organoleptic evaluation was analysed statistically using a two-way
analysis of variance (6).

RESULTS AND DISCUSSIONS

The results of the chemical compesition of the prepared date bars are
shown in Table 2. It is clear from these results that they have too low a
moisture content (14.90-16.60) to enable microorganisms to multiply.

Coating with chocolate increased the protein, fat, sucrose, Ca, Na and the
calorific value for the bars D2, D4 and D6. On the other hand, coating with
chocolate reduced slightly the ash, Fe, Zn and Cu contents of bars; D2, D4
and D6, due to the low concentration of these nutrients in chocolate.

The chemical composition data showed close similarity with the caloric
distribution of emergency foods (protein: 7-8%; fat: 17-28% and carbohy-
drate: 65-75%), (2).

Particularly with the two plain bars D1 and D3 and the chocolate coated
bar D6. These date bars could therefore be considered as emergency foods,

Taking the recommended dietary allowances into consideration (11),
results in Table 2 show that copsumption of 100g of D2 bars (chocolate
coated) by children of 7-10 years old would provide 41,29,21,17, and 13% of
the recommended dietary allowances for Fe, Mg, Ca, protein, calories and
Zn, respectively.

Thus either the plain or the chocolate coated date bars posses a high
nutritive value and could be given to the children through the school feeding
program and imporve their nutritional status.

The results of the organoleptic evaluation of the fresh date bars are
presented in Table 3. The mean scores of the freshly prepared (zero time)
date bars, either plain or chocolate coated, ranged between 2.40 (very good)
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and 3.60 (good). Date bars coated with chocolate and containing almonds
(D2) were ranked the first. However, no significant differences were found
between the six differently prepared date bars since the calculated IF value
{1.18) was less than the tabulated one (2.53).

Mean sensory scores for both plain and chocolate coated date bars stored
upto 5 months at 5°C, 28°C and 40°C are given in Table 4. The plain and the
chocolate coated date bars stored for 2 months at either refrigerator (5°C) or
room temperature (28°C) gained scores of excellent to good (1.75-3.38)
(refrigerated) and very good (2.13-2.90) (28°C). However, some of the date
bars stored at 28°C for 2 months were scored better than those stored at 5°C
(D1, D5 and D6) although the differences were not significant. This might be
due partly to the favorite brown color of these bars compated to the lighter
colour of the refrigerated bars. On the other hand storing of plain and chocolate
coated date bars for 2 months at 40° significantly affected the good qualities of
these bars. Oil separation and darkening of the colour of the chocolate coated
bars occured at both two and five months.

After 5 months, all the refrigerated date bars were scored very good
(2.13-2.88). The bars kept at 28°C were scored sipnificantly worse whereas
those stored at 40°C were unacceptable.

CONCLUSIONS

Both plain and chocolate coated date bars could be stored at 5°Cfor5
months or at 28°C for 2-3 months without affecting their good qualities,
Storage at higher temperature (40°C) cannot be recommended.

LITERATURE CITED

1. Al-Noori, F.F., Yousif, A.K., Abdelmaseeh, M., Yousif, M.E. & Khalil, E.M.
(1984): Use of dates in the formuiations of some bakery products. Date Palm 1.
3(2): 45-62.

2. Al-Warraqui, J.A., Al-Nabri, I.F., Dabsil, $.A. & Al-Khishin, W.H. (1981):
Chemical and biological studies of some concentrated foods as emergency foads
for all purposes. Third Food Sci. & Tech. Arab Conference, Baghdad, March
7-12.

3. AOAC (1975). Association Official Analytical Chemists 12th ed. Washing-
ton, D.C.

4. Barreveld, W.H. (1971): Industrial use of second quality dates. World Crops
July/August: 209-10.

5. FAO (1984). Trade Yearbook, 1983, Vol. 37, Rome.

111




a.

10

11.

12.

13.

14,

135.

16.

A.K. Yousif

Gomez, K.A. & Gomez, A.A. (1984). Statistical procedures for agricultural
research. 2nd. ed, JohniWiley & Sons, New York.

Joint FAO/WHO Ad Hoc Expert Committee (1973). Energy and protein
requirement. Rep. Ser. FAO, 7:57,

Koivistoinen, P. & Hyvonen, L. (1980): Carbohydrate sweetners in food and
nutrition, London. Academic Press.

Larmond, E. (1970): Methods for sensory evaluation of foods. Canada Dept. of
Agri. Publication No. 1984,

Mikki, M.S., Al-Taei, W.F., & Al-Kahtani, M.S. (1978). Suitability of different
Iragi date cultivars for jam making. Iragi Date Res. Centre. Tech. Bulletin No.
0.

Robinson, C.H. (1972). Profit Robinson’s normal and therapeutic nutrition.
13th ed. New York. Macmillan Co.

Swaya, W.N_, Khalil, K.J., Safi, W.C, & Khatchadurian, FL.A, (1983): Date
bars frotified with soy protein isolate and dry skim milk. J. Food Sci. 48: 1503-6.
Yousif, A.X., Benjamin, N.D., Kado, A., Alddin, S.M. & Ali S.M. (1982a):
Chemical composition of four Iragi date cultivars. Date Palm 1(2): 285-294.
Yousif, A.K., Alddin, $.M. and Alrno ', H.A, (1982b): Pyotein rich food
mixtures for feeding infants and preschool children. Iragi J. of Agri. Water
Resources, 1 (2): 89-97.

Yousif, A.K., Al-Shibibi, M., & Abdilsahib, M. (1982¢}: Production of a
nutritious and refreshing drink from date juice and milk. Iragi J. of Agri. and
Water Resources, 1(1): 23-50.

Yousif, A.K., Hamad, A.M, & Mirandella, W.A. (1983): Pickling of clates at the
early Khatal stage. J. Food Tech. 20 (6): 697-702.

112



Use of Date paste in the Processing of Nutritious Candy Bars

Table 1.
Recipes for plain and chocolate
coated date bars.

INGREDIENTS % : T
Date Date Starch Milk Almonds | Coconut| Sesame Miilk

Bars Paste butter | Chocolate
D1 75 2 5 9 9 - -
D2 75 2 5 9 9 - 20
D3 79 2 5 - 9 5 -
D4 79 2 5 - 9 5 20
| D3 84 2 5 - g - -
D6 84 2 5 - 9 ~ 20

¥ The chocolate coating was adjusted to constitute 20% (10g) of the date bar weight
(50 g).
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Table 2. The Chentical composition of date bars (fresh wi. basis)

Nutrients
D1 D2 D3 D4 [;5 -’ Do

Moisture % 14.90 1540  15.60 1580  16.20 16.50
Protein % 573 598 4,94 5.61 4.78 5.34
Fat % 1198  15.17 10.41 15.93 7.28  10.83
Fiber" % 218 1.82 2.13 1.78 2.57 2.14
Ash %  1.86 1.80 2.06 1.98 2.00 1.86
NFE? % 63.35 59.83  64.86 3890 6717 6233
Total sugars % 4710 4740 4440  48.60 4530  44.90
Sucrose %  2.50 6.50 3.80 4.20 3.50 510
Reducing Sugar % 44.10  40.60  40.10 4420 4180  39.50
K mg/100 g 680.00  746.00 0620.00 S80.00 584.00 546.00
Ca mg./100 g 131.00 166.00 141.00 154.00 118.00 155.00
Na mg/100 g 3600 4000 38.00 46.00 3500  41.00
Mg mg/100 g 7200 73.00 B81.00 7800 8200  61.00
Fe mg/100 g 489 4.07 5.27 5.09 4.44 4.00
Mn mg/100 g 078 0.78 0.74 0.70 0.74 0.70
Zn mg/100 g 1.64 1.32 1.48 1.56 1.28 1.24
Cu mg/100 g (.88 (.64 0.84 0.04 0.52 0.55
Food Energy

K.cal./100 g 384.00 400,00 373.00 401.00 353.00 3068.00
a: calculated values b. Nitrogen free exiract {carbohydrate).
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Table 3.
Sensory evaluation, mean scores and
analysis of variance for freshly
prepared date bars,

Date Bars
Panelists D1 D2 D3 D4 D5 Dé Total
1 3 2 3 3 5 2 18
2 2 1 4 4 4 4 19
3 3 4 4 2 4 2 19
4 4 1 4 3 4 3 19
5 5 2 1 4 2 3 17
6 1 2 3 3 4 4 17
7 3 4 3 3 3 4 20
8 3 3 5 4 3 2 20
Total 24 19 27 206 29 24 149
Mean 3.00 2.40 3.40 3.25 3.60 3.00 311
Analysis of Variance
Source of sum of Mean of F F
Variance df square square | calculated | Tabulated
Samples 5 7.35 1.47
Panelists 7 1.64 1.18 2.53
Error 35 43.49 1.24
Total 47 52.48
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Table 4.
Sensory evalnation and mean scores
for stored date Dbars

Storage Date Bars
Condition ) | D2 D3 D4 D5 bo
2Zmonths

5°C 3.00 1,75 2.38 2.00 3.38 2.75
28°C 2,50 2.62 2.75 2.13 2.90 2.63
40°C 3.25 3120 3.38" 3.38™ 4.24 4,24+
5 months

5°C 2.50 2.38 2.63 2.88 2.50 2.13
28°C 3.88 3.03 3.75% 475 5.25° 3.03
40°C 5.00¢ 4.13 4 88" 4.6% 5.5(F 5.00¢

Results are the means of 8 panelists

b = There is a significant difference at (P< 0.05)
¢ = There is a significant difference at (P<0.01)
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SHORT COMMUNICATION

OUT-BREAK OF TERMINAL BUD ROT OF DATE
PALM
CAUSED BY THIELAVIOPSIS PARADOXA

K.K. AL-HASSAN AND GHANIA Y. ABBAS
Plant Protection Rescarch Center, Abu-Ghrail

Puring February 1984 an out-break of terminal bud rot disease affecting
date-palms was observed at date-palm orchard about 10 km. from Baghdad.
The disease has appeared suddenly in this orchard and about 500 date-palms,
most of them from Zahdi variety, were killed (Fig. 1). The infecting tissues
were blackish brown then shrivel presenting dried dull appearance (Fig. 2).
The causal organism was isolated from infected terminal bud on potato
dextrose agar and identified as Thielaviopsis paradoxa (Desyn) Hohn. (1).

Pathogenicity of the fungus was tested by artificial inoculation conducted
by injecting conidial suspension in the terminal bud of one-month-old
date-palm seedlings placed in a humid chamber at mild temperature ranging
from 20-25°C. Symptoms were produced on the stem within 25-30 days after
inoculation and the pathogen was subsequently reisolated from the artificial-
ly infected scedlings. This disease is associated with a decline and death of
date-palms in the Shatt elArab region where it believed that infection is
associated with sudden changes in the water salinity (2). In Baghdad and
other provinces this disease is considered a minor disease of sporadic
occurence and never observed as an outhreak before.
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Fig. 1 Symptomsof terminal bud rot of date-palm caused by Thielaviopsis
paradoxa (Deseyn) Hohn.

Fig. 2 Cross-section in infected terminal bud of date-palm showing discoloration
and decay of the tissues.
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THE USE OF LIQUID SUGAR - SACCHARIN
IN PRODUCTION OF LOW CALORIE SOFT DRINKS
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Regional Project for Palm & Dates Research Centre
P.O.Box 10085, Baghdad, lraq

and
§.M. RASHID
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ABSTRACT

A blend of liquid sugar, fructose and saccharin containing (40,60,
0.016%) respectively, as low calorie sweetner for soft drinks was accom-
plished. The panel test scoring for the physical characteristics of this blend
with 7% concentration was acceptable and superior when compared to
other soft drinks containing either sucrose (A) liguid sugar (B} or mixtures
of liquid sugar and fructose (C) 85.4, 84.5, 62.5% respectively. Therefore,
it can be concluded that the possibility of producing beverages with low
calories vsing a blend of liquid sugar, fructose and saccharin will have the
same taste and sweetness of soft drinks using sucrose or liquid sugar.
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water, The chemical measurements indicated that date caramel] contained
relatively good amounts of sugar, protein, fat and nutiient elements.

Evaluation of the product for colour, flavour, texture and appearance by
panalists showed that the addition of pistachio, coconut and almond
increased product acceptability. After 6 months storage at ambient tempera-
ture (25-30°C). the product was still acceptable with no obvious changes in
the overall qualities.
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DATE CARAMEL PRODUCT

H.H. MUTLAK, H.K.H. AL-OGAIDI and E.A. RAZAQ

Date & Palm Dept., Agriculture & Water Resonrces Research Cenire
Scientific Research Council — Iraq.

ABSTRACT.

The present study was undertaken in attempt to use date in a caramel
product. Of the various tested ingredients, the recommended combination
was 50% date, 10% skimmilk, 10% fat, 9% table sugar, 6% starch and 15%
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solution. The study indicated that the two treatments were similar from the
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USE OF DATES IN PICKLE MAKING
3. EFFECT OF SWEETENING BY LIQUID SUGAR
ON PICKLING DATE PALM FRUITS IN THE KIMRI
STAGE

H.K.H. AL OGAIDI," .M. KHALIL and B.T. SAID

Department of Date & Palm, Agriculture & Water Resources
Research Centre, Fudaliya,
Baghdad, Iraq

ABSTRACT

This investigation inlcudes the effect of sweetening of date palm fruit at the
kimuri stage by using liquid sugar (12%) and compare this study by using brine

* Present address: Regional project for palm and dates, P.O.Box 10085, Baghdad,
Iraq.
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PROCESSING OF DATE-PRESERVE, DATE~JELLEY
AND DATE-KUTTER

ALI K, YOUSIKr

King TFaisal University, Date Palm Research Centre, Al-Asha
Saudi Arabia

A.F. AL-SHAAWAN AND M.Z. MININAH
NADEC Date Factory, Al-Ahsp, Saundi Arabia.

S.M. EL-TAISAN
Regional Agrie. Rescarch Centre,
Al-Ahsa — Sandi Arabia.

ABSTRACT

Four Saudi Date cultivars, namely, Khalas, Rezaiz, Sukkary and Sugee were
tested for their suitability in preserve making. Date paste was utilized in
extracting the date juice that was used in preparing date-jelly and
date-kutter. The proper processing conditions for the date by-products were
standardized such as pH, Brix values as well as sensory evaluation were also
conducted for the finished products. The results indicated that all date
cultivars used in this study can be successfully used to make date-preserve,
date paste and date juice. The juice can be utilized to make jelly and
date-kutter processing. The processed date by-products, possessed high
quality attributes and are well accepted by the panel members. The
successful processing of these date products may open new outlets for
utilization of second quality date.
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5. Abdel Salam, A.L. and El-Saeady, A.A. (1982): Ecological studies on Ephestia
calidella (Guen.) and E. cautella walk. as date insect pests at Baharia Oases. 1st
Sym. Date palm, Saudi Arabia, 314-320.
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THE SUSCEPTIBILITY OF DATE PALM VARIETIES

TO THE STORED
PRODUCT INSECTS IN ORCHARD

E.M.T. AL-HAFIDH
General Body for Applied Agricultural Rescarch
Abu Ghraib, Baghdad, Iraq

ABSTRACT.

The susceptibility of ten varieties of date palms were studied to determine the
insect infestations in Baghdad. The results showed that 6 species of insects
infested the fruits during the pre-harvest period. Jibjab and Tiberzal varieties
were more susceptible than the other varieties to the infestation. The high
infestation level was during October. The population density of Carpophilus
hemipterus was the highest on the different varieties in orchard,
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MORPHOLOGY OF THE PALM STEM BORER
JEBUSAEA HAMMERSCHMIDTI REICHE
(CERAMBYCIDAE: COLEOPTERA)™

H.A. AL-ALI
College of Science, University of Baghdad, Jadriyah, Baghdad, Iraq

5.1, ISMAIL
Ministry of Education, Baghdad, Traq

ABSTRACT

The genus and species of palm stem borer Jebusaea hammerschmidti
Reiche was first described by Reiche from Palestine in 1877. The same
species was described later in 1883 from Basra, Iraq by Gahan as
Pseudophilus testaceus Gahan, Thus, it has been turned then into a synonym
to J. hanunerschmidii of Reiche, The present study deals in detail with the
external morphology of the palim stem borer. The head, thorax and abdomen
and their appendages including both male and female genitalia are studied
and illustrated.
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EFFECT OF STORAGE PERIOCDS
OF POLLINATION MIXTURE
ON FRUIT SET AND FRUIT QUALITY
OF DATE PALM (PHOENIX DACTYLIFERA L.)
KHASTAWY CULTIVAR

ILH. HAMOOD AND LS. SHALASH
Department Palm and Dates, Agriculture & Water Resources Research Centre
Scientific Research Council, P.OLBex 2416, Baghdad, frag

ABSTRACT

The study was cairied out during the 1985 season at the Horticulture
Laboratory of Patm and Date Department and the Palm and Date Research
Station at Zafarania, Baghdad. The objective of this study was to investigate
the effect of weekly storage periods and the filler on pollen viability, fruit set
and other fruit properties of Khastawi cultivar., The results indicated that
[rom the first week of storage there was a significant etfect of the storage
period and the filler on pollen viability, average weight of the bunch, average
weight and volume of fruit, percentage of fruit set and parthenocarpy fruits.

However no significant effect was observed on total soluble solids or
moisture content. In order to obtain good fruit set and wvield it is

recommended that the mixture of pollen and filler must be prepared
immediately before pollination.
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length and width was 0.12 mm and 0.09 mm.

Cellularization of the nuclear endosperm start after 30 days of pollination, 45
days after pollination all the endosperm become thick cellwatled, and the
embryo become oval-shaped, after 45 days the embryo takes the regular oval
shaped, the average length and width was 0.26 mm and 0.17 mm, respective-

ly.
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A STUDY ON EMBRYONIC GROWTH
AND DEVELOPMENT
OF THE DATE PALM FLOWER AND FRUIT
(PHOENIX DACTYLIFERA L.) CULTIVAR SUKKARI

A.N.R. AL BAJILANI

Horticulture Department, Colltege of Agricnlture (Abu Ghraib)
Baghdad University, Baghdad, Irag.

A.A. AL ATTAR
Plant Protection Department, College of Agriculture (Abu Ghraib),
Baghdad University, Baghdad, Iraq

ABSTRACT

This experiment was conducted at the College of Agriculture, University
of Baghdad, Abu-Ghraib, Baghdad, during the season of 1983 on Sukkari
cultivars pollinated with Rassasi male cultivars.

The studies of developmental anatomy and morphology of embryo and
endosperm was for 45 days following pollination, by using the paraffin
embedding method and sectioning by rotary Microtome, the result shows the
embryo-sac of date palm flowers is of polygonum type and the ovules were
anatropous-semi anatropous, the fertilization occurs 2 days after pollination,
the poilen tube canal was observed, extending from the stigma to the ovules,
8 days after pollination the sub-epidermal cells of the stigma redifferentiated
to sclerides cells which may inhibit the growth of pollen tube, fertilization
occure in all three carples ovary, but after 8 days only one carpel develop to
mature fruit while the other two abort, 15 days after pollination the embryo
take spherical — oval shaped at the chalazal region, the average length and
width was 0.028 mm and 0.020 mm, 20 days after pollination the embryo

become oval — kidney shaped at the chalazal T of embryo sac, the average
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