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EDITORIAL

This issue of the Date Palm Journal contains 11 rescarch papers and a section
on documentation. These papers represent a wide range of subjects
important to the date growing countries of the region.

Mater reports on in vitro propagation of Phoenix dactylifera L. while
Al-Salih et al did a study on comparative morphological and anatomical
study of seed and embryo culture-derived seedling of Phoenix dactylifera 1.

There are two papers on pollination: one on evaluation of seedling male
palms used in pollination in the central region of Saudi Arabia by T A. Nasr et
al, while Hamood and co-authors report on the effect of mechanical pollination
on fruit set, yield and fruit characteristics of date palm { Phoenix cfacry!ifcm L.)
Zahdi cultivar.

Gupta and Siddigi report on effect of time of cooking for the preparation
of Chhuhara from date fruits.

Al-Ogaidi and Mutlak in their paper discuss the phenolic compounds of
four date cultivars during maturity stages.

Al-Shaickly et al present their investigation on types and extent of
microbial contamination on fresh Iraqi dates during maturation while Shukr
discusses hygroscopicity of certain dried date products.

Al-Hakkak and co-authors present an account on effect of high doses of
phosphine fumigation on the amino acid, protein and sugar composition of
Iraqi dates.

There 15 also a survey of insect pests of date palm in Qatar by Al-Azawi.

Also presented is an analysis of marketl conduct in the date marketing
system in Sind-Pakistan by Shah.
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The following three papers are in Arabic with English summaries; studies
on developmental anatomical changes in Khadrawi date palm in relation to
time of pollination and cracks of spathes by Al-Attar, a histological study on
date palm to determine the time of spathes infestation by Mauginiella scattae
Cav. by Al-Hassan et al. and Production of soft drinks using date liquid sugar
by Al-Ogaidi and co-authors.

Mohan (of the Regional Project) presents abstracts of 27 recently
published papers on the date palm and related subjects.

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

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

Dr. Hassan Khalid Hassan Al-Ogaidi
Chairman, Editorial Board
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NOTES FOR AUTHORS

The Date Palm Journal is published twice a year by the FAQ Regional
Project for Palm & Dates Research Centre (NENADATES), Baghdad, Iraq.
Contributions to the Journal may be (a) papers of original research in any
branch of date palms, (b) review articles, (c) 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.

Marnuscripts

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
submitied, the original typed copy along with a carbon copy. Authors should
organize their papers according to the following scheme as closely as
possible; (a} title of paper, (b) author’s name (and affiliation written at the
bottom ofthe first page}, {c) abstract, {d) introduction, (e) materials 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 swectness, 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 forin and should not be used
where text or llustration give the same information. They should be typed on

seperate sheets at the end of the text and must in no case be of a size or form
that will not conveniently fit onto the Journal page size. Units of
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measuremeni 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.

Mustrations

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

Units

Units should follow the metric system. Yield or rate is expressed in metric
tonsthectare or Kg/hectare, Any reference to currency showld be expressed in
[J.S, dollars or the equivalent to a local currency stated in a footnote.

Offprinis

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

Correspondence

Contributions and correspondence should be addressed to the chairman,
Editorial Board, Dates Palm Journal, c/o Regional Project for Palm & Date
Research Centre in the Near East & North Africa, FAQ, P.O.Box 10085,
Karradah Al-Sharkiyah, Baghdad, Iraq.
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IN VITRO PROPAGATION OF
PHOENIX DACTYLIFERA L.

AA, MATER

Department of Herticulture and Date Palms,
Umniversity of Basra, Basra. lrag

ABSTRACT

Shaot tip explants excised from date offshoots of Phoenix dactylifera L.
cv. Barhee and Hatlawi were cultured on nutrient media supplemented with
2mgfl of BA and kinetin, and the auxins NAA or 2, 4-D at five levels (0, 0.1,
1, 10, 100 mg/1). Vigorous callus growth occurred in explants cultured on
media containing high levels of auxins (10 and 100 mg/l). The callus had
vellowish aggregated type, and could be subcuitured on high auxin contammg,
media to produce callus only. or to low auxin media (0 and 0.1 mg/) to
produce organs only. When subcultured on a medium devoid of auxin, the
aggregates gave rise 1o leaves only, while it produced roots only if
subcultured on NAA containing medium. No embryiod differentiation was
observed in this type of callus.

Following repeated subcultures on media containing high levels of auxing,
white colonies of erbryogenic nodular callus composed of small friable
nodule were imtiated. Histological examination revealed that the tiny
nodules were precursors of asexual embryos and originating from small single
meristematic cells in the callus tissue.

Mature nodules were readily germinated within two months in one
subcultur on a medium containing 0.1 mg/l of NAA . A second subculture of
individual embryoids (5-10 mm leng) to same medium was necessary to avoid
competition among them in the first subculture, and to promote plantlet
growth in the second subculture. The resuiting plantlets {(10-15 cmn long after
2-3 months in the second subculture) survived transplanting to free living
conditions of the soil.

137




AA. Mater

et ol el il s

Aan gage el e
Ol EJ,,a.:.!l

P EN
S Bl e dolindl L Jll ool gl e 6580 pdad e
NOY plSonldt o gad dothol L3106 blusl Jo gty ool
J\,UI/rr.n.La 2 jlacae (N® furfurylaminopurine) (nol Sl (Benzyladenine
CrmenS 390 5T (Naphtalene acctic acid) (NAA) oS 2Yls lmgion J__i,\
Ly 0.1 5 ;2 ) 551 5 dsese (2,4 dichlorophenoxyacetic acid) (2,4-D)
el oo IS pid g8 ol sl e el (U ale 100 5104
100 510y A e 5515 Je &y ezl LS LYY (550 dey 3 i
Ay Ol 8 jhae S 48 IS OS5 GpenS Y e (gl 0 GV e
oS e sa) S A Bl (35 wel) Balels andals oSGl
355 o I s 0.1 5 ey S bl bl of Jass
SIS 0L St (6 o QLI ) (B ey diss L ks slael
O E«;Ji L NS alelS w“‘)}”w; (.1_9 RREY RPN P dl}““; L}Iﬁi ob NAA

LS

SN e 00 IS 5 sl s pcda s ldas 1S5 ST e
o et 2, gB eSSVl e il 3 ST LI blusYi (398 el il
A5 A GHI BlagVi m o B plyall (gutball odl LS e el
UsSa an¥l gl LIS 0y g3 Bale] Sldas G L4l 86 ats
S byl o (35 Ll (S5 oy T o153l A2 810 W28 0
.‘_‘,9\.:.19«0\“

138



[ Vitro Propagation of Phoenix Daciylifera L.
DL YiL

o e &ado saadiedls Ol A sl Lt b1 laiS Uds
Liagio o LS (U] 350 Ughgd Juol Oy iy ol 2 BUY sl (g g
C oA el (383 jha B s

NAA oo addlf aido 01 (Lo G108 Jay (§ dlexSdl diall ol (sl
Bolel o e IV Ay ot Dol 1] Legd Ay el s Ll G5hasS
C)lju (.9'”) WU‘ d._,..b})” C"U ED\LL._.] d.A:L» oj.\a}— f—lI)J—! ol A g [,_J . t:)_).”
gl s oo LilE Blusl By (ool st Juslay (Ghada 10-5 Gy Lblghed
Jo¥l gkl 0 drlon) S G W1 Gy bl i) g
o LI UL O LW Bk oo Jeedd sl padl g el
Bkt (8 el 32 Y o 15410 O LbTghl ol 25 Gy wolhendl ol
Cbr_u J;-i um;«.U %,L?_J'l a...éﬁftﬂl s,:...g.sybj LJ\U kil (et:.:LJ'l {::)J“

INTRODUCTION

Commercial cultivation and expansion of superior cultivars of date palm
{(Phoenix dactylifera 1..) has been restricted by slow asexual propagation
through offshoots. Production of offshoots by the palm is naturally limited
and limits its spread and propagation. Offshoots are axillary buds usually
arise al the base of mature pahms during the juvenile phase of growth. The
conventional method of propagation by excising the offshoots from their
mother palm is combersome and impractical. Propagation by seeds is also
unsatisfactory because date palm is heterozygous and about half of the
progeny will be males and half will be females which are not true to type.

Numerous attempts have been made to employ tissue culture techniques
for propagation of date palm {1, 2, 3,7, 9, 10, 11, 12). Some success has been
reported in the initiation of whole plants from embryo callus of date palm (1,
3, 8,9,13, 17). Recently, tissue explanted from lateral bruds and shoot tips of
date palm offshoots have been reported to initiate embryogenic callus and
subsequently plantlets through asexual embryogenesis (13, 15, 16).

In this investigation, segments consisting of quarters of shoot tip explants
taken from offshoots were used to establish embryogenic callus. Free
vegetative embryoids produced from this callus were employed for micropro-
pagation of date palm through germination of embryoids and production of
plantlets.
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MATERIALS AND METHODS

Young offshoots {2-3 years old) were separated {rom date palm of Barhee
and Hallawi caltivars grown at Harthah Date Station, Basra, Irag. Olfshoots
were dissected acropetaly until the shoot tips were revealed. Shoot fips
cansisted of the apical meristern and soft inner leaves measuring 10 mm in
length with a base of meristele tissue measuring 10 mm in width and 1 mm n
thickness were excised {Fig. 1) and divided longitudinally into four equal
segments (quarters). All excised segments of shoot tip explants were stored
temporarity over moist filter papers inside Petri dishes until surface
sterilization could be carried out.

Excised embryos used for comparative study were obtained from mature
seeds of Barhee and Hallawt fruits. Seeds were soaked in distilled water for
three days and sections measuring 3 mm in thicknress containing the embryos
were cut and removed from the middle portion of the seeds. The sections
were apened from the ventral sides and the exposedjembryos were removed
and kept inside moist Petri dishes.

Sterilization of the explanis was achieved by soaking shoot tip segments
and excised embryos in 10% (V/V) sodium hypochlorite solution containing
two drops of iween-20 emulsifier per 100 ml solution for 135 min. and rinsed
two times with steril distilled water,

One segment (quarter) of shoot tip or three excised embryos were placed
over the surface of solid nutricat medium in one culture flask or tube. Ten
cultures were imtiated for each type of tissue or medium,

The medium composed of Murashige and Skoog basal salts (6) plus the
foliowing (in mg/liter): sucrose, 30000, Nal;PO,. 2H,0, 170; meso-inositol,
100; thiamine-HCI, 0.5; adenine sulfate . 21,0, 40; 6-benzyl adenine (BA),
2; 6-furfuryl amino purine (Kinetin), 2; activated nutralized charcoal, 3000,
washed agar, 8000. The auxin 2, 4-dichlorophenoxyacetic acid (2, 4-D) or
a-naphthalenc acetic acid (NAA) were included in the nutrient media at (70,
0.1, 1, 10, and 100 mg/] concentrations. The pH of the media was adjusted 1o
5.7 with .1 N NaOH and HCI before addition of agar,

The nutrient media were dispensed into 125 ml conical flasks (Erlenmeyer)
at arate of 50 ml, or into 25 mm x 150 mm culture tubes at the rate of 25 ml
per vessel Al flasks and tubes were stopped with spongy stoppers,their necks
covered with aluminium foils and sterilized by autoclaving for 15 min. under
1.05 Kg/em?® and a temperature of 120° C. Data recording, reculture or
subculture to fresh media were conducted every two months,

All cultures were incubated in a temperature controlled cabinets at
27 £ 1° C under 16 hours daily exposure to low intensity of 1000 lux
illumination,
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Tissue cultures used v histological observation were fixed in FAA
(formalin: glacial acetic acid: 50% ethanol 5:5:90 V/V/V), dehydrated in
ethanol series, and embedded in paraffin. Embedded tissues were sectioned
124 thick and stained with saframin and fast green (4). Callus sections were
made from cultures at various stages of development and conceniration of
auxins. Cell sizes were determined with ocular micrometer.

Micropropagation process was conducted by first fransterring small masses
of frizble white embryogenic catlus tissues (measuring 1-2 mm in diameter)
from high auxin cultures to media containing 0.1 mg/t NAA, and second {two
months later) picking up germinating vegetative embryos individually when
they reached 5-10 mm long. This process was continued until germination
was exhausted (within about four months). Such embryos were transferred to
media of the same compositions to complete their germination and produce
whole plants (ranging 10-15 cm long) where they could be transferred to free
living conditions in the soil.

RESULTS

Establishment of Callus Cultures: Shoot tip explants cultured on media
containing high levels of auxins (10 and 100mg1) produced good cailus
growth whereas their vegetative growth was greatly inhibited. ‘Shoot tip
explants cultured on media containing low levels of -auxins (0 and 0.1 mg/1}
produced no callus however, their vegetative growth was strongly stimulated
{Fig. 2). Such explants culiured on medium containing 1 mg/l auxins initiated
some callus and vegetative growth.

After few recultures on media centaining high levels of auxins, shoot tip
explants gave rise to yellowish aggregated type of callus tissue. This callus
was sub-divided and cultured on fresh media of the same compositions to
increase its quantity. It was characterized by a multitude of uniform and
spherical aggregates (Fig. 3). When this aggregated callus was subcultured at
this early stage to the medium devoid of auxins, the aggregates developed
into green leaves only, Histological examination of these aggrepates
suggested them as leaf primodia of the original shoot tip explants. When the
aggregated callus was subcultured to medium containing low levels of the
auxin NAA (0.1 mg/l), some aggregaies developed roots only, There was no
embryoid differentiation from this callus at all levels of auxins.

Establishment of Embryogenic Callus Cultures:  Following repeated
subculturing of the aggregated yellowish callus on media containing high
levels of auxins (10 and 100 mg/l), white embryogenic nodular callus was
initiated from the superficial layers of the aggregates after 6-8 months of the
first shoot tip- cultures. This type of callus tissue was originated from the
aggregated callus in the form of small white colenies appearing on the
surfaces of the media few weeks later. The nodular white callus was
embryogenic in nature, characterized by multitude of very small nodules og
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grains (relative to the aggregates), very friable and could be easily
propagated and maintained on fresh media containing high levels of auxins
(10 and 100 mg/1). New colonies of embryogenic callus were established by
subculturing small masses (1 mm in diameter) from other colonics. The
friability of callus colonies permitted picking up of even individual free
nodules. Subculturing of embryogenic nodular callus to media containing low
levels of the auxin NAA (0, 0.1, and 1 mg/) enhanced further seperation and
enlargement of free single nodules (Fig. 4), Transfering of free nodules to
media of the same composition resulted in their elongation and germination.
Omission of NAA from the medium encouraged precocious elongation of the
nodules before completion of their maturation. This resulted in the
development of creamy coloured weak plantlets (Fig. 5). The 0.1 mg/] level
of NAA enhanced maturation of the nodules and their subsequent
germination into small normal white plantlets (Fig. 6). However, 1 mg/l of
NAA supressed the normal elongation of the nodules and enhanced their
maturation (complete differentiation of shootroot apices), but strongly
delayed or even inhibited their germination. This eventually resulted in the
formation of rosctte plantlets. Thus best results and number of survived
piantles were obtained when free nodules were subcultured to medium
containing 0.1 mg/l of NAA {Fig. 6}.

Histological Examination of the Embryogenic Callus:  Microscopic
examination of the sectioned nodules revealed that these nodules are
precursors to asexual embryos. The embryogenic callus consisted of two
types of tissues; a loose friable tissue and compact clumps (Fig. 7). The
friable portion of the embryogenic callus composed of highly vacuolated, dull
stained farge cells exceeding 20 @ in diameter and surrounding the compact
clumps. The compact clumps composed of semivasculated cells, interme-
diately sized {measuring less than 20 g in diameter) and found in the interior
regions of the clumps; and a more intensely stained smaller size meristematic
cells measuring about 10 g in diameter and [ocated in the periphery of the
clumps. Early meristematic loci were associtated with compact clumps
especially in epidermal and subepidermal regions. These loct were compased
of meristematic cells, about 10 p in diameter, and had prominent nuclei
contaiming one or two nucleoli. The loci are enclosed by thickened cell walls
separating cach other in addition to other types of cells (Fig. 8). Expansion of
the meristematic loci, produced separate other clumps, or free nodules
(embryoids). At their early stages of development, nodules appeared as
small groups of meristematic celis, spherical in shape and scattered within the
friable portion of the callus tissue. They represented the proembryonic
structures in their early stages of development on high auxin media (10 and
100 mg/l). Some proembryos were budded from meristematic loci or other
proembryos, but most of them apparently initiated from single meristematic
cells through a sequence of embryogenesis. Division of single cells resulted
in the formation of two, four, eight, sixteen or more spherical proembryos
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that were enclosed by thickened cell walls (Fig. 8) or by fragmented loose
tissue. Further cell division of the meristematic cells of the proembryo,
produced multicelled bipolarstructure that is composed of two typesof cells;
merisieatic small cells and less-meristematic targer cells. The opposing poles
of the proembryo developed intomeristematic end(shoot-root end)whichare
composed of simall meristematic cells; and less-meristematic end (haustorial
end).This end is composed of less-meristematic highly vacuolated large cells,
This ovate multicellular bipolar proembryois enclosed by a thick cell wall,
thus representing a single free nodule. Further development of the bipolar
structures on low auxin media (0 and 0.1 mg/l) gave rise to matuse embryiods
(mature nodules) characterized by the presence of differentiated shoot-root
apeces, procambial bundles or strands with internal cavity separating the
shoot tip region from the rest of the cotyledon {Fig. 9).

Further growth of developing embryoids on medium containing 0.1 mg/] of
NAA produced free white spherical or cylindrical nodules or grains
corresponding to the excised zygotic embryos found in mature seeds prior to
germination. Further transfering of free Embryoids to medium of the same
composition, resulted in their germination and the elongation of cotyledon to
5-10 mm in one month (Fig. 6). A third transfer of individual embryoids to
fresh medium of same composition, was necessary for elimination of
competition among germinating embryoids in single culture vessel. This
process stimulated further maturation and germination of new embryoids,
and could be repeatedong enough until production of embryoids from single
culture vessel was exhausted.

Longitudinal section of elongating embryoids (about 5 mm long) showed
the differentiation of shoot-root apex at one end of the cotyledon (the
meristematic end) and elongation of the haustorium (the less-meristematic
end of the cotyledon) which tends to grow and twist away from the medium
or callus surfaces (Fig. 10). Tendency of the haustorial end to fold around
itself few turns was a good sign of successful and continuous normal
germination of embryiods. This was usuaily associated with the emergence of
root tips and their growth in the media (Fig. 11). Subsequent stages of
embryiod germination corresponded to those of zygotic embryos excised
from the mature seeds.

The final transfer of individual embryos to the medium containing 0.1 mg/1
of NAA ailowed their normal development and production of plantlets with
distinct shoots and primary roots ranging 10-15 cm in length during 2-3
moanths in the last cultures. A typical example of such plantlet is shown in
(Fig. 12). Plantlets within such range of length and age could be easily
transfered to free living conditions in the soil.

DISCUSSION

Shoot tip segments consisting of quarters of the apical bud were used in
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this investigation since they represent the best source of starting tissues for
establishment of callus cultures. They were superior to any other tissues in
the offshoot. Tisserat tested different sources of palm tissues and concluded
that shoot tips and lateral buds were the best materjals for callus inifiation
and regeneration of plantlets (13). However, there was no observation in his
results to the superiority of shoot tip explants. Our observation that high
auxin levels in the media favoured callus growth and low auxin levels
favoured normal vegetative growth of the shoot tip explants confirms his
results (13). The histological study of development of vegetative embryoids
in callus cultures also corresponded to those reported (16). However, in this
study, the embryogenic callus composed of completely free or loose nodules,
that their germination in the low auxin media gave rise to separate plantlets
which required no effort for their picking up from culture vessels. This
feature can probably facilitate the micropropagation method. Establishment
of embryogenic callus that consists of free nodules originated from tnvisible
tiny pieces of the apparantly active callus which were fragmented and left
over the medium surface. The old aggregates of yellow callus seemed to
enrich the remaining media with some promoting substances, and callus
removal from the medium allowed the tiny masses of the white active callus
to overcome the nutritional competition with the large aggregates and thus
encourage colonic appearance.

In this investigation, subculturing of emtbryogenic callus onto medium
devoid of auxins allowed embryiod development and their subsequent
germination. This confirms observation of (15). However, the resulted
plantlets and their survival were unsatisfactory. The method employed in this
investigation was to subculture embryogenic callus to medium containing
only 0.1 mg!l of NAA which produced normal plantlets. Inclusion of
activated charcoal in all types of media employed in this investigation
inhibited adventitious rooting at any concentrations of the auxins. This
observation corresponded to (14) where he obtained best adventitioug
rooting when charcoal was excluded from the media and NAA concentration
was 0.1 mg/l.

The micropropagation method employed in this investigation utilized two
basic facts. First the auto-establishment of callus colonies of free nodules and
their maintenance through continuous subcultuies to media containing high
levels of auxins. Second, germination of free nodules and production of
plantlets through two successive subcultures of embryogenic callus to
many small germinating embryoids (ranging 5-10 mm long) during the first
two months, In the second subculture, individual embryoids were transfered
to fresh medium. Removal of germinating embryoids at this stage stimulated
further germination of other nodules in the culture vessels. The second
subculture allowed fast growth of individual embryoids and their develop-
ment into whole plantiets (ranging 10-15 cm long) during 2-3 months. Such
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plantlets were able to survive the free living conditions of the soil.

This specific procedure demonstrated a very practical method of micropro-
pagation and mass production of date palm plantlets.
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Fig.1 Freshly excised shoot tip [rom «Barbees offshoot (10 min long with a fleshy base 10
mm in diameter) ready to be cut longitudinally into’four segments to be planted on
nutrient media, X2

Fig.2 Vegetative development of shoot tip explant and the prevention of callus growth after
one month in culture over medium containing 0.1 mg/l 2,4-D. X2
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In Vitro Propagation of Phaenix Daciylifera L.

Fig.3 Yeltowish agpregated type callus tissue obtained after repeated subcublures of the
intial callus on media containing high levels of auxing (10 and 100 mg/l). X2

Fig.4 Free single nodules produced {from culturing embryogenic callus 1o media containing
low levels of auxins {0 and 0.1 mg/l) for one month. X7
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- ey aiiey subculture of embryogenie callus to
wmewium deviod of NAA (G mp/) resulted in immature weak plantlets. X7

Frg.0 Germination of free nodules two months after subculture of embryogenic callus to
medium containing fow level of NAA (0.1 mgf) resulted in mature normal plantlets
X2
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In Vite Prapagation of Phoerix Dacrylifera L.

Fig.7 Transverse section through embryogenic callus, one month after subculture o high
auxin medinm. Several compact clumps (CC) were interdispersed among loose
riable tissue (1.1). X325

Qccurence of single (5), two (T), four (F) and eight (E) celled spherical proembryos
within callus clump.Note the prominent nucleoli and the thick-celled walis enclosing
cach proembryoid and separaling merisiematic loci from other cells. X 400
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Fig.9 Transverse section through mature aodule one and halfl month alier transicy to
medium containing 0.1 ing/l of NAA showing development of mature embryoid with
presence of shoot-raot pole (SR) at the meristemalic end, distinel cavity (CA) and
procambiat bundles (PR). X25

Fig.10 Longitudinat section through germirating embryoid on medium containing 0.1 mg/l
of NAA showing elongation of cotyledon (Co) and its tendency to fold away from the
meristematic end (ME). The later also showing shoot-root pole (SR} and cavity
(CA). X125
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In Vitre Propagation of Phoenix Dactylifera L.

Fig. 11 Twisting the less-meristematic end (haustorium)of the embryoid’s cotyledon {H)
several times about itsell with the emerpence of the primary root f{rom the
meristemaltic end (PR) after half month (left} and one wonth {right) of individuai
subculture of embryoids to medium containaing 0.1 mp/l of NAA., X35
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Fig.12 Typical Barhee plantlet shows distinct shoot (8), root {R), and cotyledon (C),
preduced after tweo subcultures of embryogenic callus to medium containing 0.1 mg/i
NAA (3 months old). This plantlet survived transfer 1o soil. About X1
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A COMPARATIVE MORPHOLOGICAL
AND ANATOMICAL STUDY
OF SEED AND EMBRYO CULTURE -
DERIVED SEEDLING OF
PHOENIX DACTYLIFERA L.

AA AL-SALIH,
Department of Biology, College of Science,
University of Baghdad, Traq

5.M. BADER, A.Z. JARRBAH and M.T. AL-QADI
Department of Palms and Dates, Agriculture and Water Resources
Research Center, Fudhaliva, Baghdad, Trag

ABSTRACT

Date palm (Phoenix dacivlifera L., cv. Braim) embryo culture — derived
seedlings were studied morphologically and anatomically and compared with
those derived from seeds. The results showed that embryo cuiture derived
seedlings were generally smaller, thinner and weaker as compared wiih
sced-seedlings. Embryo culture seedlings could not adapt themselves to the
more natural conditions in soil pots, where they collapsed and died. This
death may be related to the lack of root cell differentiation which may be
attributed to deficiency in certain growth regulators, insufficient sugars, or
hormonal and/or sugar imbalance. Lack of endoderniis, xylem and phloem in
root system of embrye culture derived seedling, associated with the relatively
low humidity in the open pot culture, apparently did not substitute the loss of
water by transpiration.
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A Comparative Morphological

INTRODUCTION

Several attempts to grow date palmt in tissne culture have been conducted
in the past few years. Success has been reported on the initiation of
adventitious plantlets from embryo — derived callus (3, 13, 14).

In our faboratories, date palm tissue culture program has been initiated
with the hope of producing plantlets from econonncally inportant cultivars.
Tissue culture technique will-reduce the dependence on seeds and offshoots
propagation, and development of large number of clonal varieties in a short
period of time.

In this study seedlings derived from embryo culture are usually weak and
does not survive transplantation in the soil. No such problem has been
encountered in seed derived seedlings. Thus we attempted to investigate this
problem from the morplological and anatomical points of view.

MATERIAL AND METHOD

Selection of Plant Material: Seeds of date palm Phoenix dactylifera 1.
cultivar ‘Braim’ were collected from the same tree from Za'faraniya
Experimental Station near Baghdad. Uniform and healthy secds were
selected for each experiment. The seeds were washed with tap water for a
few minutes and dried to get rid of the sticky flesh covering. They were then
surface sterilized with 5% hydrogen peroxide for fifteen minutes. To enhance
permination, the seeds were treated with 10 N NaOH for 15 min. (1), then
washed in tap runming water for one hour, other seeds were soaked in tap
water for 48 hours, and to facilitate embryo excision and were used for
embryo culture trails.

Seed Germination: Seeds were germinated on a filter paper, in stenlized
petri-dishes moistened with distilled water as germination medium and
incubated at 28 + 2° C (1). The seed — seedlings were kept in the incubator
until they formed the first leaf and root (2).

Embryo Culture: Embryos were aseptically excigsed and placed in culture
tubes on a sterile Murashige and Skoog (12) medium (without hormones),
under 30  0.2° Cin the dark. The embryos were allowed to develop on this
medium for six weeks, where germination was cvident, and the scedlings
formed of the {irst leaf and root. The seedling were then transferred into
open-pots (sterifized peat moss).

Seedling Part for Comparison: Certain parts of the seedlings were chosen
for morphological comparison. These parts included the first root, the distal
and proximal end of the mature scutellary sheath, the scutellary sheath, the
scutellary neck and the coleoptile.
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Preparation of Material for Anatomical Studies. The samples were
prepared for histological examination as described (10) with minor modifica-
tions. They were fixed in FAA solution, dehydrated through tertiarybutyl
alcohol series, emnbeded in parafin and sectioned 12 pm thick. They were
double stained with safranin as primary stain and fast green as a counter stain
(10). Then examined under ‘Nikon’ microscope and photographed with
‘Nikon’ camera.

RESULTS

Figure 1 (A & B) shows clearly that the organs of embryo culture —
derived seedling are thinner, weaker and longer than those of the seed —
seedlings. The distal part of the scutellum (the suctorial haustorium)
undergoes some sort of discolouration and doesn’t penctrate the nutrient
medium (Fig, 1 B) as compared with the seed derived seedlings (Fig. 1A). It
pushes its way at the expense of the dissolved and absorbed endosperm.

The root of the embryo-culture seedling is composed of a monolayer of
epidermal tabulated cells (Fig. 2 A) and cortex of parenchymatous cells with
large and pumerous lacunae with no fibers or any sclerenchymatous cells
(Fig. 2B). The vascular cylinder is well differentiated from other parts, but
the procambium is not differentiated into vascular bundles with primary
xylem and primary phloem. The endodermis and the pericycle are not
differentiated cither (Fig. 2 C & D).

Figure 3 shows that the root of seed — derived seedling consists of a
monolayer epidermis, with exadermis composed of cells having lignified cell
walls (3-4 layers). The cortex is composed of paranchyma cells, with large
and numerous lacunae {(Fig. 3B). The endodermis is composed of one layer
of cells, with clear and thick tangential walls. The pericycle is 1-2 layers thick
of parenchymatous cells. The vascular radial bundles (Fig. 3C) are very well
differentiated into primary xylem and phloem. The number of vascular
bundies ranges from 9-10, with very clear difference between protoxylem and
metaxylem. The central region of the vascular cylinder is filled with pith cells
which disintegrate later to form a central cavity (Fig. 3 D).

The development of the shoot system is shown in figure 4 {embryo culture
derived seedlings) and figure 5 {sced derived seedlings). Three distinct
regions can be easily recognized, such regions include the scutellary sheath,
coloeptile and primary leaf.

It is evident that the embryo culture derived seedling is quite similar to the
seed — derived seedling except the size of the cells and the thickness of the
cell walls which are smaller and thinner in the former as compared with those
of the seed-seedling.
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DEISCUSSION AND CONCLUSION

It has been well known that specialized functional significance is usually
attributed to the products of differential development in tissues, as in the
formation of sieve tubes, tracheids, fibers, endodermis and storage
parenchyma (15).

The inception of vascular tissues is usually, associated with the active
meristem of shoots, leaves, and roots (4). Therefore, it is a recasonable to
assume that a region of active utilization of metabolic materials and water is
established. The apical meristem sets up lines of tension in the differentiating
tissues below. It may, therefore, be that the general contour of the nascent
vascular tissue is primarily ‘blocked out’ in this way.

Meanwhile, a related line of research has been followed (5-9). They
successfully demonstrated that Indole acetic acid (1AA) is causally involved
in quanutatwc manners in differentiation of the normal and induced xylen
strands in coleus.

In regeneration experiments and in other related investigations, it has been
shown that there js a close relationship between the amount of (IAA) passing
downwards from the actively growing young leaves, and the amount of
xylem, 1.e., number of wood vessels differentiated (11). A comparable effect
on xylem differentiation was observed in experiments in which a synthetic
auxin was applied (7).

Wetmore and Rier (16) showed that low concentrations of sugars,
1.5-2.5%, favoured xylem differentiation and higher concentrations (3-4%),
favoured phloem formation. Intermediate ' concentrations (2.5-3.5%),
however, induced both xylem and phloem differentiation. Wetmore and Rier
contributed the interesting suggestion that the almost universal association of
xylem and phleem in vascular bundles may have iis basis in this intermediate
range in sugar concentrations.

In this work cell differentiation in the root of entbryo culture — derived
seedling, was arrested at the period of procambium formation. The vascular
cylinder is clearly delimited by two layers of parenchyma — like celis. The
endodermis is not differentiated, and for this reason, 1t cannot be
distinguished from the pericycle. The vascular eylinder center is occupied by
a cavity and it is devoid of xylemand phloem.

In this investigation the cessation of differentiation may be attributed to
lack of synthetic auxin in the culture media or to sugar concentration (5%) or
to the critical balance between them.

The embryo-culture derived seedling continues to grow in the nutrient
media, but it dies when transferred to open — pot media.
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This may be due to the high level of relative humidity in the culture tube
that reduces transpiration which is greatly associated with water and mineral
translocation.

The lack of endodermis, xylem and phicem in the root of embryo culture
derived seedling and the low relative humidity in the pot, could not help the
seedling to substitute the loss of water by transpiration.
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£

a1

Fig.1 (A) Secd permination and seediing development {1) the seed. (2) Apocol. (3) Scutcllary
neck. (4) Coleoptile, (5) Scutcliary sheath. (6) Scedling first roet,

MW

Fig.1(B) Embryo cullure derived scedling development (1) First root (2) Scutellary sheath (33
Coleoptile (4) First leaf.
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Fig.2 X-Section through the reot apex of embryo culture — derived seedling (A)
promeristen? (B) beginsing of differentiation (C) primary meristems (D) region of
dilferentiation endodermis, xylem, and phloem have not been formed. x-{(A,B) 10 x

33(CD) 15 x 3.3,

o -

Fig.3 x-section through the root apex of sced seedling {A) beginning of differentiation into
three types of primary meristems (B) formation of the phloem and beginning of the
svlem formation {C) nine radial vascular bundles (D) formation of the central cavily.
X-(AL3Y 15 = 33 {CY 10 X 3.3 (1) 20 x 3.3,
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Fig.4 x-section through shoot apex of embryo cullure derived seedling showing four stages
ol development (A,B,C) (IB) 1. Scutellary sheath 2. coleoptile 3. primary leaf,
x-10 x 3.3,

Fig.5 x-section through shoot apex of seed-derived seedling showing four stages of
development’ (A B,C) (D) 1 scutellary sheath 2. coleoptile 3. primary leaf x-
10 % 3.3,
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EVALUATION OF SEEDLING MALE PAIMS USED
IN POLLINATION IN THE CENTRAL REGION,
SAUDI ARABIA~

T.A, NASR, M.A. SHAHEEN and M.A. BACHA
Department of Plaat Production, Coliege of Agriculture,
King Saud University, Saudi Arabia.

ABSTRACT

One of the main objectives of this study was to select highly potent male
palms to raise standard male varicties. This evaluation involved about 600
males located in 209 date palm orchards in different sects of the Central
region of Saudi Arabia. The results showed that the time of flowering
differed from one male to another. The males were classified into early,
medium and late flowering groups.

The evaluation revealed that males differed in their spathe characteristics.
Also, the amount of pollen grains produced per spathe varied greatly from
one male to another, (0.02-82.29 gm/spathe). Viability of the pollen grains
ranged from 44.60 to 100% in the acetocarmine method, whereas it ranged
from 6.00 to 93.00% in the germination method. 102 males were selected for
further morphological and biochemical studies to find how far these males
are similar to standard female varieties. Selection was mainly based on the
amount of pollen grains produced per spathe. Other characteristics including
weight and size of the spathes, number of strands per spathe and number of
flowers per strand were also taken into consideration in the selection.

() This investigation is hased upon wark supported by the Saudi Arabian National Center for
Science and Technology {(SANCST) under grant No, AT 5-025.
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Evaluation of Seedling Male Palms

INTRODUCTION

In most date palm growing countries including Saudi Arabia, seedling
males are used rather indiscriminately. These seedling mates are highly
variable, in the sense that they differ greatly in their growth vigour, spathe
characteristics and pollen quality (13,7). In addition, date palm growers use
any pollen that is readily available. As a result, yield and fruit quality of the
palms, differ greatly from one year to another (11, 12, 1, 3, 14). For these
reasons, the growers are now beginning to realize the value of sefection of
males.

In Saudi Arabid, no attempts have been made to evaluate the male palms
used in pollination. Therefore, an intensive research project, sponsored by
the Saudi Arabian National Center for Science and Technology was carried
out by the College of Agriculture, King Saud University, to evaluate
different male palms used in pollination in the Central region of Saudi
Arabia; and thereafter, to propagate the most promising males vegetatively
with their offshoots to be a parent tree of a new clone.

MATERIALS AN METHODS

This investigation was commenced in 1984, at the College of Agricutlure,
King Saud University. to evaluate male palm used in pollination in the
Central region. To attain this, the Central region was divided into 4 main
sects, namely: (1) Riyadh and its suburbs; (2) Al-Kharj and Wadi
El-Dawaser; (3) Sedaar and Shakra; and {4) Qassim.

This evaluation involved 601 male palms from 209 date palm orchards in
the above mentioned sects. These males were chosen for vigour and for being
disease free. It was also necessary to evaluate the males having offshoots to
allow propagating promising males vegetatively with such offshoots. Males
with no offshoots were not included in the evaluation.

At blooming time, a numnber of spathes, differing from 1-3, was collected
from each male for further studies of spathe characteristics. In the meantime,
classification of the males with respect to time of flowering (early. medium
and late) was determined. The number of spathes formed each male was
determined. The spathes were collected after being mature, i.e., shortly after
the sheath had opened or that a crackling noise was produced when the
middle part of the spathe was pressed between the thumb and forefinger. Fhe
spathes were then cut and taken to the laboratory for determining the
morphological characteristics. These characteristics were: spathe weight,
spathe length, spathe width, sheath weight, inflorescence weight, infloresc-
ence length, length of strandless part of rachis, number of strands/
inflorescence, length of strands, length of strand part occupied with flowers,
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number of flowers/strand, weight of pollen grains/spathe and viability of the
pollen grains.

For pollen grains extraction, the strands of each spathe were cut off and
spread in a thin layer on paper sheets for 3-4 days till they became dry. Then
the pollen grains were separated from the flower parts by using fine sieves (40
mesh). The pollen grains were dried in descicators for 24 hours. Then the
weight of the pollen grains of each spathe was determined.

For determining pollen grains viability, two methods were used. The first
method was the differential stainability of the pollen grains with acetocar-
mine according to the procedure described by Moreira and Gurgel (10). A
small amount of pollen grains was placed on a slide and 1-2 drops of 1%
acctocarmine solution was added. The slides were placed for few minutes on
a hot plate. The viability of the pollen grains were examined with the
microscope at 200 X magnification power. Two slides were prepared from
each male and 4 fields were tested from each slide. Pollen grains that stained
red were considered viable, whereas, the colouriess pollen grains were
considered non-viable.

The second method was the germinaton ability of the pollen grains on
germinating media according to Albert (2).

The media used consisted of 10% sucrose, 1% agar and 500 ppm boron,

A small amount of the pollen grains was added to the media in petri dishes,
The dishes were placed in an incubator at 27° C for 24 hours. A square piece
of the media of about 1 cm length was taken and placed on a slide for testing
under the microscope. An initiation of a pollen tube growth was considered
as evidence of germination. Germination counts were taken from 4 fields for
each slide.

RESULTS AND DISCUSSION

Time of Flowering of the Males: It was observed that time of flowering
differed from one male to another. The males were divided into 3 groups,
namely: a) early flowering, during February, b} medium flowering, during
March; ¢) late flowering, during April and sometimes extended till the first
week of May.

Early flowering males are the only source of pollen grains to be used in the
pollination of early flowering females. These early flowering males are
considered important as date palm growers are not generally familliar with
storage of pollen grains from one season to another.

Number of Spathes Formed per Male: This number varied from one male
to another and it ranged between 10 and 40 in the different males studied in
the different orchards.
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Morphologicel Characteristics of the Spathes: The results obtained from the
evaluation of male palm in the Central region showed great variability in the
morphological characteristics of the spathes of the various males. These
results are summarized as follows:

Spathe weight: The weight of the spathes ranged from 105 to 3683 gm.in
the different males. The spathes could be divided into 3 groups according to
their weights: a) light: (less than 500 gm), 25% of the tested males; b)
Medmum: (500-1000 gm), 34% of the males; ¢) Heavy: (more than 1000 gm),
40% of the males.

Spathe length: The length of the spathes ranges from 25 to 119 em. They
were divided into 3 groups: a) short: less than 50 cm., 41%, b) Medium.:
From 50-100 cm, 44%, c) long: more than 100 cm., 16%.

Spathe Width: The width of the spathes differed from 3.50 to 22.5 cm. and
it could be divided into 3 proups: a) Small: Less than 10 cm., 16%; b)
Medium: From 10-15¢m., 54%; c} Big: More than 15 em., 30%.

Other spathe characteristics (sheath weight, weight and length of
inflorescence, length of strandless part of rachis) followed the same trend as
of the above mentioned characteristics and the results of which are presented
in Table 1 and figure 1.

Characteristics of the Strands:

Number of strands/inflorescence: The number of strands of each infloresc-
ence varied form 23 to 420 strands. The inflorescence could be divided into 3
groups: a) Few: less than 100 strands, 22%; b) Medium: From 100-15Q
strands, 34%; ¢) Many: More than 150 strands, 44%.

Length of strands: Length of strands ranges from 5.20 to 38.01 cm. and the
males were classified into 3 groups: a) Short: Less than 15 cm., 48%; b)
Medium: From 15-20 ¢cm., 35%; c¢) Long: More than 20 cm., 17%.

Part of strand occupied with flowers: Length of strand portion occupied
with flowers was also classified into 3 groups: a) Short: Less than 10 ¢cm.,
29%; b) Medium: From 10-15 cm., 44%; ¢) Long: More than 15 cm., 27%.

Number of flowers/strand: Number of flowers/ strand ranged from 13.6 to
92.8 and the males were classified into 3 groups:

a) Low: Less than 25, 12% b) Medium: From 25-50, 66%; ¢) High: More
than 50, 22%.

Weight of pollen grains: Weight of pollen grains per spathe of different
males ranged from 0.02 to 82.29 gm. Also, the males were divided into 3
groups according to the amount of pollen grains:
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a) Poor: Less than 5 gm, 30%; b) Medium: From 5-15 gm, 36%; c} Rich:
More than 15 gm, 24%.

Viability of the pollen grains: Pollen grains viability ranged from 44.60 1o
100% in the acetocarmine test, whereas it ranged from 6.60 to 93.00% ist the
germination fest. On the basis of the differential stainability of pollen grains
with acetocarmine and germination on germinating media, males investi-
gated could be divided info 3 groups: a) Low: Less than 50 per cent; )
Medium: From 50-75 per cent; ¢) High: More than 75 per cent.

Percentages of males pertaining to the above mentioned 3 groups of
viability were (.28, 4.71 and 95.01 in acetocarmine method, whereas these
percentages were 39,16, 25,87 and 34.97 in germination method, respectively
{Table 3 and Figure 3).

The results obtained in this study on viability tests generally showed that
acetocarmine gave higher viability percentages as compared with germina-
tion on culture media. Variations in viability between various mehtods were
reported (8,4,5). These results on viability also accounted for the selections
of males dealt with in this evaluation.

It is evident from the foregeing results that the seedling males differ greatly
in the morphotogical characteristics of the spathes. These results are in line
with Nixon (13) who stated that no two scedling palns are alike. Along with
this statement, Chandler (6) reported that fruit tree raised from seeds are
greatly heterozygons. In Algeria, Monciero (9) showed that different males
yiclded different amounts of pollen grains. This amount ranged from 267 to
754 pin per single male in the same year. Wertheimer {15} came to the same
conelusion as with Monciero. He found that the average yield of pollen grains
was 740 gm/male, and that the highest yield of a single male reached about
2133 gm. In Egypt, different growth characteristics of the spathes in seedling
males were reported (7).

-

On the basis of the above results, 102 seedling males are selected to be
propagated by their offshoots which will always reproduce the partent type.
Then it becomes essentially a new variety or clone.

The basis of selection ¢f male palms was'the amount of pollen grains
produced as suggested by Nixon (13). He stated that in selecting male palms,
the flowers should contain abundant pollen. The number of spathes
produced per male was also taken into consideration. The number of spathes
formed per each of the sclected males was not less than 20 spathes per male.
This number may reach up to 40 spathes per male. In addition, other
morphological characteristics of the spathes were also taken into considera-
tion in selection, such as weight, and size of the spathes, number of strands
per spathe and number of flowers per strand. In other words, males that
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produce spathes of small size and weight and few number of strands were
avoided in selection.

CONCLUSION

Males selected in this evaluation are characterized with the following
characteristics:

L. Spathe characteristics: Weight: More than 1000 gm; Length: More
than 50 ¢cm; Width: More than 10 cm; Number of strands: More than 100
strands,

II. Strands characteristics: 1. Length: More than 15 cm. 2. Number of
flowers/strand: More than 40 flowers/strand,

1. Pollen grains: 1. Weight: More than 15 gm per spathe; 2. Viability: a.
Acetocarmine: More than 75%. b, Germination: More than 50%.
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Tabie 1

Morphological characieristics of male spathes collected firom
differeni ovchards of the Ceniral vegion, Saundi Arabia

Character Range Percentage of the fotal
Spathc weight < 500 500-1000 > 1000
{gm) 105-3683
24.776 35,86 39.38
Spathe length < 50 50-300 > 100
{em) 25-119
41.35 4396 14.69
Spathe width < 10 10-15 > 15
{cm) 3.5-22.5 .
16.12 53.64 30.24
Sheath weight < 200 200-400 = 100
(gm) 201257
40.94 37.52 21.54
Inflorescence < 500 500-1000 > 1000
weight 81-2426
(gm) 42.99 40.34 16.67
Inflorescence < 30 30-60 > 60
length 19-112
(cm) 7.15 68.3024.55 24.55
Length of
Strandless <5 5-10 > 10
part of 0-43
rachis 46.83 23.69 29.48
{cm)

71




T A. Nasr, M A. Shaheen and M. A. Bacha

Table 2

Strands characteristics of the male spathes
under evaluation

Character Range Percentage of the total
Number of < 10 100-150 > 150
strands/ 23-420
inflorescence 22.47 33.85 43.68
Length of < 15 15-20 > 20
strands 5.20-38.01

(em) 47.12 34.72 17.56
Length of
strand < 10 10-15 > 15
part 2.99-27.34
occupied with 29.13 43.97 26.90
flowers
Number of < 25 25-50 > 50
flowers/ 13.60-92.80
strand 11.69 66.38 21.93
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Table 3

Weight of pollen grains/spathe and percentage
of pollen grains viability tested
with acelocarmine germination

Character Range Percentage of the total

Weight of <35 5-15 > 15
pollen 0.02-82.29

grains

(gm) 30.30 46.00 23.64
Viability: << 50 50-75 > 75
Acctocarmine 44.60-100.00 0.28 4.71 95.01
Germination 6.00-93.00 39.16 25.87 3497
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THE EFFECT OF MECHANICAL POLLINATION ON
ERUIT SET, YIELD AND FRUIT CHARACTERISTICS
OF DATE PALM (PHOENIX DACTYLIFERA 1..)
ZAHDI CULTIVAR

H.H. HAMOOD, E.A. MAWLOOD
Department of Palms and Dates, Agriculture and Water
Resources Research Center, Fudhaliya,
Baghdad, Iraq.

and
M.A. AL-KHAFAJI
Department of Horticulture, College of Agriculture,
University of Baghdad, Abu Ghraib, Baghdad, Iraq.

ABSTRACT.

Mechanical pollinations were applied to Zahdi date palm (Phoenix
dactylifera 1..) cultivar. Treatments were: 3, 4, and 7 times mechanical
poilination of 8% and 16% pollen concentrations (pollen: filler ratio); hand
pollination; and natural air pollination. No significant differences in fruit set
existed between mechanical pollinations of 4 and 7 times at both concentra-
tions (8% and 16%), and the hand pollination treatment. On other hand, a
highest yield was achieved by mechanical pollination of 7 times at both
concentrations, and 4 times at 8% pollen concentration, Moreover, the
results have indicated that there was an inverse relationship between the
water content of the fruit and the number of mechanical pollination.
However, the results of mechanical pollinations and hand pollination did not
show a significant differences on TTS, total solube sugars, and reducing
sugars.
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INTRODUCTION:

It has long been a practice in date palm hand pollination to insert 2-3
strands of the male inflorescence into each female spadix at the time it just
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starts to crack, and this traditional method of pollination takes at least 2 10 3
times per season in order to get a satisfactory yield. Hand pollination cannot
be done adequately and early enough, because of the current shortage in the
specialized labour availability, high cost, and the height of date palm tree
makes the hand pollination difficult. Mechanical pollination has been one of
the most important alternative where the labour could be reduced by 50-
70% (9). Two mechanical potlinators have been used {4); the palm duster
which was operated from the ground improved fruit set as compared with the
palm duster which was operated from the top of the tree, and/or the hand
pollination method.

Apparently, the palm stigma has a limited period for pollen grain
receptivity (10). Al-Heaty (1) found that the stigmas of Zahdi cultivar have a
receptivity period for 10 days. Mechanical pollination from ground level for
three times and with 1:4 (pollen: filler ratio)was recommended for high
vield (9). Moreover,  Shabana (12) indicated that repeating mechanical
pollination for 4 times during the season by using 1:10 (pollen: filler) ratio
increased the total yicld of Zahdi cultivar. However, it seems that the
frequencies of mechanical pollination as well as the suitable concentration of
pollen: filler ratio are to be the most important factors in date palm
pollination practice.

The need for more efficient means of mechanical pollination s obvious.
Date palm growers are preatly interested in any technique that promises
more positive and consistent pollination results. The objective of this study
was to investigate the effect of mechanical pollination on fruit set and quality
of Zahdi date palm cultivar,

MATERIAL, AND METHODS

Experiment was conducted during 1983 season, at Al-Azizia Experimental
Station, Governorate of Wasit, Iraq. Forty uniform date palm trees of Zahdi
cultivars were selected. Treatments were replicated five times using whole
tree replication (ten fruit bunches per tree) in a randomized complete block
{(RCB) design, to compare mechanical pollination with the traditional hand
pollination, and the natural air pollination. Ghannami Ahmer male cultivar
was selected as pollinator, because of its pollen availability and viability (1,
13, 14). Basically the experiment consisted of 2 main mechanical pollination
treatments; in the first treatment, fresh dry pollen was mixed with flour {as a
filler), at a ratio of 8 pollen: 92 flour (8% concentration of pollen) this
mixture was applied at the following frequencies during the season: a) seven
times at an interval of 5 days; b) four times at an interval of 10 days; and ¢)
three times at an interval of 15 days, for mechanical pollinations. The second
mechanical pollination treatment was similar to the first, except that the ratio
of pollen to the flour was increased to 16% concentration. This mechanical
pollination treatments were applied by using a pollinator machine carried on
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tractor {Anter 70), manufactured by the General Establishment for
Mechanical Induvstries. Alexandria, Irag.

The extraction and collection of pollen grain used for mechanical
pollination were done as described (6, 9). Hand pollination treatment was
applicd three times at an interval of 15 days during the season, using the
usual traditional method. On the other hand air pollination treatntent was
left to the natural air pollination (Table 1).

The parameters under study included: fruit set, yield, fruit weight, water
content, total soluble sotids, total sugars, reducing sugars, and non reducing
sugars.

Percentage of fruit set was determined as described by (11). Yield was
determined by the total weight of ten bunches for each replication and then
the total yield was extracted. Fruit weight was determined by the weight of 20
fruits per replication (and then extracted the total weight of each fruit),
Water content was determined by crushing 10 grams of flesh which were
taken from 10 fruit average per replication, and then dried in the oven
at 70° C for 48 hours, then the moisture percentage was calculated as:

fresh weight-dry weight

% moisture = = 100

fresh weight

total soluble solids were determined by Abbe Refractometer as described
by (2), sugars were extracted as described by Shubbar (1981) (15), while
total and reducing sugars were determined as described by (3).

All data were subjected to analysis of variance and means were seperated
by the LSD when the F-test was significant at the 5% level as described
by (16).

RESULTS AND DISCUSSIONS

1. Fruit Set: No significant differences in fruit set resulted when 4 and 7
times mechanical pollinations were used at 16% pollen concentration when
compared with hand pollination (Table 2). However, the data (Table 2)
showed that 3 times mechanical pollination at both pollen concentrations
resulted in a significant decrease in fruit set when compared with hand
pollination. Otherwise, natural air pollination resulted in the Jowest fruit set
percentage (Table 2). These results support the works (4, 5, 8, 9).

2. Yield: The data presented in Table 2 showed that a highest yield was
obtained with 7 applications at both concentrations and 4 times at 8%
concentration of mechanical pollination when compared with the yield
resulted from hand pollination. These results implies agreement with the
works of (4) and (8).
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3. Fruit Weight and Dimensions: No significant differences resulted in froit
weight among all methods of pollination, including natural air pollination
(Table 3). This result supports the data of (8). Also, the data (Table 3)
showed that fruit length and diameter did not result in significant increase in
fruit size by the method of poliination, except that of air pollination, which
resulted in larger fruit size. This result is in agreement with earlier work (7).

4. Water Content gand Total Soluble Solids: There was a significant increase in
water content of fruit resulted from natural air pollination as compared with
all other methods of pollination (Table 4), However, three times mechanical
pollination at both concentrations (8% and 16%) resulted in a greater water
content as compared with all other mechanical pollination treatments and
hand pollination treatment. This would indicate that as the concentration of
pollen grains increases the water content of the fruit decreases. Moreover
water content is related to the total soluble solids, and this is clearly
explained in the case of air pollination, where the fruits were larger in size,
there were a higher water content and lower total soluble solids. However, no
significant differences resulted in the total soluble solids from all the
pollination methods, except in the case of natural air pollination (Table 4).

5. Total Soluble Sugars: The data (Table 4) showed a significant decrease
in total soluble sugars existed with natural air pollination method. However,
no significant differences in total soluble sugar resulted with the all other
methods of pollination (Table 4).

Finally, results from this study suggested that mechanical pollination of 7
times at both concentrations (8% and 16%); and 4 times at 8% polien
concentration gave a better yield and fruit quality as compared with the high
cost and difficult hand pollination traditional practice. This would provide
our commercial date palm growers with the apportunity to chose the four
times mechanical application at §% pollen concentration in order to achieve
the more efficient yield and fruit quality from the Zahdi date palm cultivar.
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Table 1

Different pollination metheds and freguencies
for date palm, Zahdi ¢v. 1983

Date of pollination
Treatments

74 124 174 224 274 25 7.5

3 Hand pollination % —_ - X —_— e X

Natural air

pollination — — — — — J— .

Mechanical pollination
8% at 5 days intervalls X X X X X X X

Seven times mechanical
pollination 16%/5 days X X X X b x X

Four times mechanical
pollination 8%/10 days X — b — X — X

Four times mechanical
pollination 16%/10 days X — X — X — X

Three times mechanical
pollination 8%/15 days x — — X — — X

Three times mechanical
pollination 16%/15 days X — - X — — X

x: pollination
—: No pollination

181




H.H. Hamood el al

Table 2

Effect of different pollination methods on fruit set (%)
and yield (Kg) of date palm Zahdi cv,

Treatment Fruit Set Total Yield
(Khimri Stage)% Kg
[Hand pollination 62.43 67.32

Natural air
pollination 12.65 21.68

Mechanical pollination

Concentration- Frenquency

of poilen (times/season)

7 56.93 80.54

8% 4 55.09 72.36

3 48.76 59.70

7 66.81 78.84

16% 4 -55.40 61.40

3 50.04 52.86

LSD 0.05 10.17 18.92
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Table 3

Effect of different pollination methods
on some physical characteristics
of date palm Zahdi cv.

Fruit Fruit Fruit

Treatments weight length diameter
grm cm cm

Hand Pollination < 7.690 3.292 2.180

Natural air

pollination 7.980 3,568 2.210

Seven times mechanical

pollination 8% 7.800 3224 2.144

Seven times mechanical

pollination 16% 7.320 3.220 2.108

Four times mechanical

pollination 8% 7.900 3.320 2.182

Four times mechanical

pollination 16% 7.840 3.278 2.166

Three times mechanicat

pollination 8% 7.930 3.496 2.212

Three times mechanicat

pollination 16% 7.880 3,422 2.206

LSD. 0.05 N.S 0.160 N.S.
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Table 4

Effect of different pollination methods one some chemical
characteristics of date palm Zahdi cv.

Treatment water total total .. Reducing Non
content  soluble soluble Reducing
solids sugars sugars SUgars
Yo % % % %
Hand pollination 13.50 74.90 72.32 66.75 5.57
Air pollination 17.08 62 .80 51.42 39.36 12.06
Seven times mechanical
pollination 8% 12.41 72.75 7032 63.90 6.42
Seven times mechanical
pollination 16% 12.83 75.85 71.59 64,50 7.09
Four times mechanical
pollination 8% 13.12 74.90 73.25 65.75 7.50
Four times mechanical
pollination 16% 13.53 75.05 74.30 66.52 7.77
Three times mechanical
pollintion 8% 15.32 74.25 71.45 62.00 9.45
Three tiunes mechanical
pollination 16% 15.53 73.21 7321 . 64.64 8.59
LSD. 005 2.59 4.72 5.93 7.006 4.10

-
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EFFECT OF TIME OF COOKING
FOR THE PREPARATION OF CHHUHARA
FROM DATE FRUITS

O.P. GUPTA and S.SIDDIQUI
Department of Horticulture, Haryana Agricultural University,
Hisar — 125004, India.

ABSTRACT

Chhuhara (Khalal Matbuukh) were prepared from Khadrawi and Shamran
dates, harvested at doka (Khalal) stage of maturity, cooked for 10, 15, 20 and
25 minutes and dehydrated in solar drier. The chhuhara prepared from
Khadrawi cultivar were better in quality in terms of high content of pulp,
sugars, proteins as well as organoleptic rating as compared with Shamran
cultivar. The quality of Khadrawi chhuhara improved with increase in the
period of boiling whereas the quality of Shamran chhuhara detertorated. The
recovery of chhuhara from Khadrawi variety was also higher compared with
shamran. No marked differences were observed in the mineral composition
of chhuhara prepared by boiling at different intervals of periods.

kbl I ad Lo i 555 G
et S e

S ey S oy
ol 1 B e Al Bl o3
Jobt - 125004 - jluus
PP ER
Leaad o3 o3 oos Jlpdl e 325525, 20, 15,10 o 2dliz oA IS
s Q‘“J‘b”“'" C).JQ_H AR OF Uamg ads 'L_S’*““‘t‘M rrray il:e...ab._g
QQMU L_,.Ul P (:LL_Q.H ol it Eo o L')—w.?-ll 46 0 9 oS L‘s_g'uj.éﬂ»-'!

185




O.P. Gupta and S. Siddiqui

il dlie Al Aol wold Sl sl GUUSy iy ndly
73 Bl ot iyl gl bl st g O Uiyl gy L 01l
Foall MR Jpa O L psdall Ol el IV B ) oS 10 OLLS!
127 H} Ol Canall ass e e fel oa Lﬂg;'uJ,@;_'J-l wiall e
Sy DL ol pdall Il Gkl (gl el bl 3
INTRODUCTION

Dates have been a staple food of Arabs owing to their high energy value.
Dates are consumed fresh at their rutab and tamar stages of maturity.
However, targe quantity of surplus dates are dried for use during off-season
and export. In India, the major wild plantation of date palm is in the area of
Run and Kucch of Gujrat. Some plantation of important cultivars of date
pabm was done at Regional Fruit Research station, Abohar and at the
experimental orchard, Department of Horticulture, Harvana Agricultural
University, Hisar. The major date palm cultivars growing at Hisar are Khadra-
wi, Hissawi, Shamran, Zaghlool and Medjool.

However, their ripening time coincides with the monsoon season (on set of
rains) and thus the tree ripening process does not proceed beyond the doka
(Khalal) stage. If the picking is not done at this doka stage, the fruits get
spoiled by rotting and fermentation. The berries at this stage, however, have
attained their maximum size and total sugar (6). It has been reported that
Khatal stage picking is ideal for production of chhuhara (Khalal
Matbuuch) (3). Yousif er al. (14) indicated the necessity of picking dates at
the end of Khalal stage for better quality of dry dates. Blanching of fruits in
simpte boiling water and then dehydrating them in oven has been employed
by various workers for preparation of chhuhara (3,7). The present study was
undertaken to find out the effect of time of boiling on the quality of chhubara
produced from Khadrawi and Shamran dates. -

MATERIALS AND METHODS

The fruits of two promising and heavy bearing cultivars khadrawi and
Shamran were picked as bunches at doka (end of Khalal) stage of maturity.
The berries of uniform size with perianth intact were washed thoroughly with
water, then loosely tied in muslin cloth and dipped in boiling water bath for
10, 15, 20 or 25 minutes. These fruits were then surface dried in air and
dehydrated for 172 hours in aspirator type solar dehydrator) temperature
inside ranged from 50-60° C during day time). The dehydrated dates were
then put to physico chemical analysis. Physical observations on recovery
percentage, pulp and stong weight, moisture percentage in chhuhara as
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whole fruit and pulp alone were taken and caleulated i term of percentage.

For biochemical analysis, the dried and well ground tissue maserial was
extracted in agueous ethanol {80%). The total soluble carbohydrates were
estimated from this extract by the method of Yemm and Wills (12), total
plhienols by the method as described by Amartum ef af (1), starch by Hassid
and Neufeld (4) and the total proteins by Lowery e al. (10) method. For
mineral analysis, the dried and well grinded tissue was digested in di-acid
mixiure and from the digest, the nitrogen was estimated by the method of
Linder (9}, phosphorus by Jackson (3) and calcium by EDTA-Versenate
method. The estimations of iron, manganese, copper and zinc were done by
atomic absorption spectrophotometric method. The organoleptic rating was
done by a panel of four experts and the chhuhara sconng below 3 paints out
of total 10 points was considered to be of unacceptable (poor) quality.

RESULTS AND DISCUSSION

The study reveals that the recovery of chhuhara was better in Khadrawi
cultivar as compared to Shamran (Table 1). No marked differences were
observed in the recovery of chhuhara among various boiling timings. The dry
weight of Khadrawt chhuhara was increased with increase in the period of
botling, whereas in Shamran chhuhara, it was just the reverse. The pulp
weight was also higher in Khdrawi chhuhara as compared to Shamran. No
consistent trend was observed with regard to the period of boiling. However,
highest pulp content was found in 20 minutes boiling m Khadrawi and 10
minuies boiling in Shamran. Such variations in pulp and stone weight
amongst various boiling timings were also reported (8).

There was an increase in total soluble carbohydrates in chhuhara prepared
from 25 minutes boiling in Khadrawi cultivar but not much differences were
observed at other timings of boiling (Table 2), whereas, in Shamran cultivar,
the soluble carbohydrates were reduced significantly with the increase in the
period of boiling. However, not much differences were observed mn soluble
carbohydrate content between the chhuhara prepared from both cultivars.
The starch content was markedly decreased with the increase in period of
boiling in Khadrawi cultivar, whereas in Shamran cultivar, differences in
starch content at various boiling timings were not marked and the differences
of starch content between these two cultivars were not statistically
significant. Similarly, the protein content of chhuhara was increased with an
increase in the period of boiling. However, this increase was found
statistically significant in Khadrawi cultivar only and protein content of
Khadrawi chhuhara was markedly higher as compared to Shamran chhuhara.
The protein values are close to the values reported (11) in Egyptian dates
and in Iraqi dates (2). In case of total phenols, no marked differences were
observed between the various periods of boiling; however, total phenols in
Shamran were markedly higher than in Khadrawi chhuhara.
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In organoleptic rating, the chhuhara prepared from Khadrawi cultivar was
much better than shamran chhuhara. The chhuhara of Khadrawi cultivar
obtained by boifing for 25 minutes were much better in organoleptic rating as
compared with other timings of boiling, whereas, in shamran chhuhara, the
organoleptic rating deteriorated with an increase in the period of boiling. The
increase in soluble carbohydrate and insoluble protein contents and
simultancous decrease in starch content with increase in period of boiling in
Khadrawi cultivar might be due to the hydrolysis of starch into soluble sugars
and coagulation of soluble proteins into insoluble proteins. The increase in
sugars and proteins might have resulted in the increase in organoleptic rating
of Khadrawi chhuhara. Whereas in shamran chhuhara, with the increase in
boiling period, as hydrolysis of starch did not take place (no change in starch
content) and the solubie sugars already present might have leeched out from
the fruits causing a decrease in sugar content of chhuhara, thus detertorating
the organoleptic rating. Higher phenols, low proteins and higher starch
contents in shamran might have further marked its organoleptic rating as
compared to Khadrawi chhuhara.

No definite trend was observed in the mineral composition of chhuhara
prepared after boiling at various intervals of timings (Table 3). Among macro
elements, a slight reduction in nitrogen and calcium and afso slight increase
in phosphorus content of Khadrawi chhubara increased with an increase in
the boiling period, while in Shamran chhuhara, a reverse trend was observed.
However, with regard to micro elements, like iron, manganese, copper, zinc,
no such differences were observed in both cultivars. Similarly, not much
variations were observed among varicus beiling umings. The values of P, Ca
and Zn were higher and Mn and Cu was lower, whereas Fe values were close
to the values reported (13).
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Table 1
Physical characlers of chhuhara prepared from two cultivars
of dates after boiling for various timings
Cultivar Boiling Recovery Pulp stone Dry wt. Moisture
period (%) wt. wt. (%) (%)
(minutes) (%) (%)} of flesh (%)
10 42.0 81.5 18.5 83.7 16.3
15 42.0 77.4 22.6 85.6 14.8
Khadrawi 20 42.0 82.1 17.9 85.5 14.5
25 42.0 78.8 21.2 87.2 12.8
10 37.0 80.7 19.3 86.0 14.0
15 30.5 78.0 220 85.9 14.1
Shamran 20 37.0 79.6 20.4 86.7 13.3
25 37.0 77.0 23.0 86.1 13.9
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Table 2

Chemical composition of chhuhara prepared from two cultivars of dates after boiling for
various timings

Cultivar Boiling Compaosition
Period Total Starch Total Total  Organoleptic
(minutes) soluble {%) insoluble phenols rating
carbohy profein (%)
drates
(%)

10 55.86 0,981 2.589 0.521 7.12

15 56.45 0.904 2.513 0.505 7.00
Khadrawi 20 57.26 0.310 2,981 0.521 7.12

25 58.40 .754 3.320 0.524 7.25

10 58.45 1.220 2.371 0.640 6.00

15 55.86 1,256 2.313 0.605 5.65
Shamran 20 54.95 1.2901 2.305 0.695 4.62

25 54.83 1.221 2.589 0.690 4.25

Table 3

Mineral composition of chimhara prepared from two cultivars
of dates after boiling for various timings

. Cultivar Boiling Concentration of Concentration of
, periad macronufrients micronutrients
{(minutcs) (percent of dry wt.) (ppm)
N P Ca Fe Mn Cu Zn
10 0467 0073 0125 ST 3 10 25
15 G501 0.084  0.120 57 33 9 2.3
Khadrawi 20 0.523 0081 0.115 57 32 10 2.5
25 0.498  0.083 0115 56 33 9 2.3
10 0.501 0080 0.112 57 33 10 2.5
15 0,473 0.076 0,125 57 34 10 2.5
Shamran 20 0.451  0.064  0.120 57 33 9 2.4
25 0,536 0076 0.125 57 33 9 2.5
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THE PHENOLIC COMPOUNDS OF FOUR DATE
CULTIVARS
DURING MATURITY STAGES

H.K. AL-OGAIDI® and H.H. MUTLAK
Agnculture & Water Resources Research Centre,
Baghdad, Iraq

ABSTRACT

Four Iragi date cultivars, namely, Zahdi, Sayer, Kistawi, and Shukkar,
were used to investigate their chemical constituents (TSS, water content,
total soluble pehnolic compounds and soluble & insoluble tannins) at
different stages of maturity (Kimri, Khalal, rufab and tamar). Zahdi dates
showed a higher percentage of total soluble phenolic compounds and
soluble tannin in the Kimri stage than Khistawi, Sayer and Shukkar. These
compounds decreased as the fruits advanced to maturity, whereas the
inscluble tannin increased. The soluble tannin completely disappeared from
Shukkar in the tamar stage.
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INTRODUCTION

Iraq leads the list of date producing countries and accounts for about 35%
of the total world production (12). Various products such as dibbis (thick
date juice), alcohol (arak), pure alcohol, vinegar and liquid sugar are
produced on a commercial scale from dates (%).

[t was found that sucrose was the predominant sugar during the Kimni and
Khalal stages in the common varieties of Basrah dates in Iraq (2). Other
studies reported that the sucrose was completely inverted in the tamar stage
in all studied cultivars, except Zahdi in which an appreciable amount of
sucrose was present in the tamar stage. Fibre decreases as the fruit advance in
their development (3). Soluble pectins, protopectin and total pectin subst-
ances have been reported to decrease during ripening of dates (3). Protein
was found in considerable amounts in the kimri stage but this decreases
during ripening (1). The mineral content of dates also decreases as the fruit
ripens (&).

Simple phenolics decrease during pre-ripening growth stages, maturation
and post-harvest deterioration in Deglet Noor dates, while the soluble tannin
increases from green to Khalal stage, followed by a decrease from khalal to
the mature stage (6). It was found that at the same time an increase occurred
in the amount of insoluble tannin. it appears that during ripening. soluble
tannin is converted into soluble tannin (6). Of the simple phenolics, it was
found that the flavans such as tlavan 3, 4 diol and derivaties such as dactylifric
acid (3, 4 caffeoylshikimic acid) underwent the greatest decrease duripg
maturation {5,7). Several simple phenolics not present in immature fruit
were formed during post-harvest deterioration, they appeared to be cinnamic
acid derivaties (5).

The objective of this investigation was to study some sclected chemical
constituents (such as soluble phenolic compounds, soluble tannin, insoluble
tanmn, and total phenolic compounds) of several cultivars of dates (Zahdi,
Sayer, Khistawi and Shukkar) during the different maturity stages,

These phenolic compounds are responsible for the astringent taste of the
fruit and act as a substrate for the polyphenol oxidase and this enzyme is
responsible for the production of undesirable colours, flavour and texture
during processing and storage of dates.
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MATERIALS AND METHODS

Zahdi, Sayer, Khistawi and Shukkar cultivars dates were chosen at Kimri,
Khatal, rutab and tamar stages. Date sampies were obtained from Zaafarania
Experimental Station, Baghdad, Irag.

Fxtraction Procedures: The method of Maier and Metzler (6} was used to
extract phenolic compounds from dates. The extractions were concentrated
under vacuum using Rotavapor (Buchi) at 60° C.

Soluble Phenolic Compounds Determination: The total soluble phenolic
compounds and soluble tannin were determined according to the method of
Swain and Millis (11). The Folin-Denis and Sodium carbonate reagents were
prepared according to the published procedure (4). Calibration curves of
soluble phenolic compounds and soluble tannin expressed as Mg (+)
‘catechin/100 g dates (10).

Mg (+) catechin/100g dates (wet-weight) + WXLXVAM
S$X 1000

W = weight of (+) catechin (wmole) can be obtained from the
calibration curve according to the optical density.

YV = the final volume of the solution (75 ml).

M = Molecular weight of (+) catechin (290.3).

S = Volume of sample taken (0.2 m!).

L = Pathcell {1 cm).

Soluble and Insoluble Tannin: The soluble and insoluble tannin was
determined according to method of Maier and Metzler (6). The published
extinction coefficient of 29270 was used to calculate the amount of soluble
and insoluble tannin present (10).

Mg cyanidin chloride/100 g dates (wet-weight)= 0.DXVXMXW

EXLXS
O.D = Optical density
M =  Molar extinction coefficient (29270)
L. =  Pathcell (0.1cm)
V = Final volume of the reagents (5 ml)
M = Molecular weight of cyanidin chloride (322.5)
S = Weight of sample taken (0.01 g).
W = Weight of tissue residue after drying.

Detarmination of Moisture: Three grams of stoned dates were put in oven
under vacuum (30 mm Hg) at 65° C for 48 hours followed by percent
moisture determination (6).
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Total Soluble Solids: The total soluble solids (TSS) were measured using
Carl Zeiss hand refractometer.

RESULTS AND DISCUSSION

Phenolic compounds in dates are responsible for the astringent taste of the
fruit and this taste related to the presence of soluble tannin. These phenolic
compounds take part in the enzymatic and non-enzymatic oxidative
browning of date and result in undesirable changes in appearance, taste and
food value of the fruit (10).

The amount of soluble phenolic compounds were determined according to
the standard curve (Fig. 1). Figure 2 shows that the moisture of dates
decreases as the date matured. Dates in the tamar stage have dried to a fairly
firm consistency with moisture, The water activity is low enough to prevent
the date undergoing fermenation (10). Figure 3 shows that the total soluble
solids of dates increase as the fruit matured which means that nearly all the
sucrose in the tamar stage has been converted into invert sugar in soft dates
(Sayer, Khistawi and Shukkar), while in semi-dry dates (Zahdi) a smali
amount of sucrose remains (8).

Figure 4 shows that Zahdi cultivar contains a higher percentage of soluble
phenolic compounds at maturity stages than the other cultivars. This soluble
phenolic compounds decrease rapidly during the Kimri stage in all the
cultivars, then gradually decreases in the other stages. This may be due to
convertion of soluble tannin into insoluble tannin and also due to enzymatic
oxidation which is an indication of disappearance of flavan and caffeoyl
shikimic acid during the maturity stages (5, 7).

Figure 5. illustrates that Zahdi cultivar contains a higher amount of soluble
tannin at the kimn stage when compared with khistawi, Sayer and Shukkar
dates. This partially explains it unsuitability for human consumption at the
kimri and khalal stages. Dates of these cultivars get exposed to rain, dust and
insect damage. To avoid that, much research work has been carried out i an
attempt to find the most suitable conditions for artificial ripening. For
example, freezing of Zahdi dates at khalal stage will cause disappearance of
the astringent tannin to be converted into insoluble tannin and consequently
prevent astringency of the fruits (10), The insolubility of tannin could be due
to its large molecular size or interaction with other insoluble tissue {raction
such as cellulose, pectin, hemicellulose or protein (4,7). Figure 4 also shows
that the soluble tannin continue to decrease gradually until tamar stage. This
explains the suitability of Shukkar, Khistawi and sayer for human consump-
tion in the rutab stage but Zahdi cultivar still contains the highest amount of
soluble tannin. Thus, Khistawi, Sayer and Shukkar dates are preferred over
Zahdi for consumption as well as economic consideration. To increase
economic value of Zahdi dates most research has been directed toward the
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use of this cultivar in the production of new food products which are
preferred by the consumers such as using dates in confectionary, pastry,
alcohol, vinegar, dibbis, etc.

Figure 6: shows the insoluble tannin constituents of dates during ripening
stage. The results show that the rate of accumulation of insoluble tannin
increases as the fruits matured and then decreased in the last stage of
maturity. This decrease is most likely to be related to the non enzymatic
oxidative browning of insoluble tannin in the tamar stage (10).

Figure 7. Shows that total phenolic constituent is high at the kimri stage,
then decreases in the other following stages of maturity. Zahdi dates contain
a higher amount of’ total phenolic compounds than Khistawi, Sayer and
Shukkar.

CONCLUSION

Zahdi cultivar contains a high level of soluble tannin at the tamar stage
than the other cultivars and these characteristics are responsible for its
quality and economic value if to be used for human consumption, especially
at rutab stage, which means the fruit must be left on the tree to complete
ripening. This also exposes the fruit to damage by rain, insects, etc. So, the
artificial ripening is very important for this cultivar to increase its value by
improving its quality and to use this variety in the production in new food
products such as using Zahdi dates in confectionary, pastry, alcohol, vinegar,
dibbis, etc.

FURTHER WORK

1. A more accurate method than the Folin-Denis method for the
determination of soluble phenolic compounds in dates needs to be
developed in order to avoid interference from other materials in the
ripe and stored dates.

2. An investigation needs to be carried out to separate and identify the
phenolic compounds in these caltivars.

3. The bahaviour of the phenolic compound during processing and
storage needs to be investigated.
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TYPES AND EXTENT OF MICROBIAL
CONTAMINATION ON
FRESH IRAQI DATES DURING MATURATION
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Baghdad. raq.

ABSTRACT

Types and amounts of bacteria. moulds and veasts contaminating {resh
dates during stages of maturity were determined. The study, which mvolved
four popular Iragi date varieties, was carricd out under carefully recorded
horticultural conditions and over four successive fruiting seasons. Unlike
moulds, the itensity of bacterial and yeast contamination vary irregulacly
during stages of {ruit maturity.. However, generally, they all followed a
general pattern of vanation throughout the tested period. They increased
progressively towards advanced stages of maturity. The data pointed o the
role played by water content, physical and biochemical changes n the fruit
epicarp and changes of meterological conditions,
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INTRODUCTION

It has been reported that 70% of the exported Iraqgi dates is in dry {not
fresh) form (3,7). This is due to the relatively short market life of fresh dates
as well as their susceptibility to infestation and spoilage by different types of
msects and microorganisms (). Accordingly, Iraq suffers about 50% loss of
tins valuable product annuatly.

Microbial contamination of this carbehydrate rich fruit has been over-
looked by many investigators for different reasons. Amongst these are the
high concentration of soluble sugars which may plasmolyses invading cells,
and the rigidity of the fruit membrane during different stages of maturity. On
the other hand, other [aclors make dates more liable to microbial
contamination and speilage, c.g the physiochemical changes of the fruit
during maturity, the moderate pH (near neutrality), variations in the
meterological conditions (especially, temperature and humidity) coupled
with variations in ripening seasons which may contribute to the microbial
spoilage (1,11).

In this study, we saught to determine the extent and types of microbial
loadings (bacteria, moulds and yeast) on four varicties of popular fresh Fragi
dates during stages of maturity over four successive fruiting seasons
{1980-84).

MATERIALS AND METHODS

Collection of Samples: Samples of the four varieties (Maktoom, Khastawi,
Tabarzal, Zahdi} were collected from labelled bunches from the Zafaraniyah
Horticulture Research Station. Palm trees were grown under same natural
conditions of temperature and humidity which were caréfully recorded
throughout this study. Five to six branches of each bunch were weekly cut
and transferred, ascepticaliy, to the laboratory in an ice box.

Determination of Initial Microbial Loading: Collected dates were classified
according to the stages of maturity into Khalal, Ruttab and Tamur.” Three

Yr Khalal: dates in fully grown, glossly yeliow stage. Rutab: dates in their soft statge,
when they are sold for (fresh) consumption.
Tamur: dates in fheir fulls — ripened, prune-like stage.

206



Types and Extent of Microbial Contanination

dates of each stage were then randomly picked, surface meausred and washed
by vigorous shacking in 25 ml M/15 Sorinson phosphate buffer (pH 7.2).
Primarily to check the initial surface loading. 0.2 mi aliquote of the washing
(now called soaking) suspension were serially diluted and plated out on
nutrient agar (NA) and potato dextrose agar (PDA)Y. (pH. 5.4}, using the
surface spreading technigue (2). Colony counts from the two media after
48 h, incubation at 37° C {for NA) and 26 C (for PDA). were used in
evaluating the initial level of contamination, This was then used in selection
of the appropriate dilution to determine the precise loading.

Determination of Precise Microbial Loading: The microbial loading
(number of viable bacteria, moulds and yeasts) per unit area {em’) of dae
samples was accurately measured by diluting and plating out 0.2 ml aliquotes
from the soaking buffer which was maintained at 4° C. The number of viable
cefls (cells able to produce visible colonies on NA and PDA media) was
calculated from a mean count of at least three plates. The total number of
contaminents per ml of soaking buffer was calculated from a mean of three
separate heamocytometer counts (2). Total and viable counts were then used
to calculate the viability percentage.

The surface area of any date fruit was determined from a cafibration curve
set between diameter ratio (ratio of largest diameter/diameter of the base)
versus the froit length. This curve was cstablished from a least 100
plantographic measurements of date fruit at different stages of maturity.

Hdentification and classification of Microbial Isolates: Bacterial isolates
showing apparent variation in colonial morphology were microscopically
examined and classified to cocei and aerobic spore forming bacilll, "The jater
which gave positive Gram and Catalase reactions belonged to the genus
Bacillus and were then classified to different species according (o
Berguys (2). All coced, however, gave positive Gram and catalase reactions
and ferment pglucose aerobically. They belonged 1o the genus Micrococeus.
Classification to different species was the done according ta Berguys (5) and
Parker {12).

Genus classification of moulds, was made on the basis of the morphology
of sporing structures using Harrigon and McCance (9), and Barnett and
Munter {4) methods. Yeast isolates were ideritified and classified according
to the method described by Lodder (10).

RESULTS AND BISCUSSION
Types of Microbial Contamination: A list of the most abundent gencra and

species of bacterial, mould and yeast isolates appears in Table 1. They
reprasent the persistent types of microorganisms that contaminate dates at
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tested stages of maturity, Types disappeared at any stage were ruled out from
this Table,

Extent of Contamination: A. With Bacterla: Amounts of bacterial loading
(percentage viable bacteria per cm? universal surface area of tested dates) in
relation of time of picking of the four tested varities at Khalal, Rutab and
Tamur stages are illustrated in Figures 1,2 an 3 respectively. The maximum
loading of the tested varieties at cach stage of maturity appeared in Tables 2,
3 & 4. In Khalal stape (Figure 1) a wide range of contamination was
observed. Extents of this contamination, however, varied irregularly from
one week to another. Despite the fact that this variation is statistically
significant, it can be, however, generally postulated that Maktoom, Tabarzel
and Zahdi varieties exhibit a simuliar pattern of contamination, with
maximum extents varied between 102 and 103 viable cells/cm? throughout the
eleven weeks of experiment which was repeated successively in four
following seasons. Khastawi, however, revealed a higher level of contamina-
tion in comparison to other varieties, mainly at mid-season (6th week).
Variation in this seems to be in consistence with high atmospheric humidity.
It could be that Khastawi is the most susceptable, amongst other varieties, to
bacterial contamination at this stage of maturity. This can be argued from the
point that Khastawi Fetains high water confent (6), and has a very thin
epicarp (13). In Rutab (Figure 2) Khastawi, Maktoom and Tabarzel showed
a similar pattern of irregular levels of contamination. Zahdi was not included
in this study due to its rapid transformation from Khalal to Tamur.

The high contamination level in Khastawi while in Khalal was again
observed in Rutal, Maktoom, on the other hand, showed a surprisingly low
level of contamination at both stages. In Tamur (Figure 3), the four varieties
showed same irregularity in the pattern of contamination. It was striking,
however, to note that Khastawi at later stages of maturity, became more
resistant to bacterial contamination, a situation reversed with Maktoom. This
could reveal the importance, at this stage, of variation in chemical
constituents of the fruit (mainly soluble sugars, pectic and phenolic
compounds) (8,7).

B. With Moulds: The mould loading observed on the tested varigties
throughout maturity stages is illustrated in Figures 4,5 & 6. Generally, it
seems that extent of moulds contamination is not dependant on stage or
variety. Variation in loadings was significant between and within varieties at
Khalal and Rutab strages. This may associate with apparent changes in
physical structure (shrinking and eracking) of dates, which fascilitate moulds
invasion. The maximum extent of contamination was about 10° viable
cells/em’ of date (Table 2) and was progressing with maturity reaching its top
maximum at later weeks of picking. The significance of these findings can be
argued in relation to variation in meterological conditions (humidity and
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optimal temperature) as well as the water content of dates, and their
chemical constituents at fater stages of maturity.

C. With Yeast: Variation in yeast loading/cm’ of date fruit during maturity
stages are well illustrated in Figures 7,8,9. Despite the wide variation in
extent of contamination among the tested varieties, it is apparent that
contamination with yeast increased immensily, at the Tamur stage in
comparison to preceeding stages. The susceptibility of dates to yeast
infection at this stage, whith was directly associated with atmospheric
humitidity, is largley responsible for the major deterioration and taste
spoilage (souring) observed in Tamur during picking and later during
storage.
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Table 1
A list of classified microbial isolates of the lested
date varietics

Bacteria Moulds Yeast
Bacillus  megaterivum Zygosaccharomycescavarae
lichiniformis  Aspergilius spp (5}
pumilus Penaflium spp (1) globiformis
pasteurii Alternaria spp (1) barkeri
cereus Pythium spp (1) Saccharomycescerevisiae
subtilis Torula spp.
Microccusureae Mycoderma  spp
lurens Candida Krusel
varians mycoderma
Table 2

The maximum microbial loading/cm’ exposed
date surface, of the four varieties in Khalal stage.

Time™ on which maximum loading was observed

Type of

Maktoom Khastawi Tabarzel Zahdi
Loading

Tihweek#t 64 week 61 week 3rd week
Bacteria

6.25x 102 2.58x10¢ 2.00x 103 2.00x1:3

11th week 11 week 11th weck 11th week
Moulds

1.50x103 1.10x 103 1.33x103 1.04x 103~

10t week 11t week 8 week 11th week
Yeast 1.41x10% 5.83x103 2.90> 102 7.50x102
W

The weekly evaluation of extents of microbial loading started 15t July and prolonged
eleven successive weeks.

Yr¥ Numbers of weeks represent the median of those observed in four successive sea-

¥r

50nS,
%  Each pumber represents apooled mean extracted fromrepeatable values
obtained in the four successive seasons.
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Table 3
The maximum microhial loading/cm? exposed -
date surface, of the four varieties in Rutab stage.

Time on which maximum loading was observed

Type of
Maktoom Khastawi Tabarzel
Loading
otk week 6'h week 9th week
Bacteria
8.00x102 1.54x103 3.33%x103
g week 8 week 10th week
Moulds
1.02x103 5.83x102 7.00x 107
3rd week 3rd week 10Mh week
Yeast 8.33x10 1.25x102 5.40x102
: Table 4
; The maximum microbial loading/cm?® exposed
| date surface, of the four varicties in Tamar stage.
Time" on which maximumloading was observed
Type of
Muktoom Khastawi Tabarzel Zahdi
Loading
ot week 6th week 8th week 79 week
Bacteria
1.12x10% 1.45% 102 3.33%10° 1.96x%1:3
10t week Oth week 11th week 11t week
Moulds
1.29x103 8.33x 103 1.33x103 7.5—x103
10t week 10t week Oth week Oth week
Yeast 7.91x10% 4.58x 103 1.88x102 7.50%102 *
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HYGROSCOPICITY OF CERTAIN DRIED
DATE PRODUCTS

M.M. SHUKR
Palms and Dates Department, Agriculture and
Water Resources Research Centre, Fudhaliveh,
Baghdad, Iraq

ABSTRACT

Hygroscopicity of sugary materials is accentuated by the presence of
constituents such as proteins, pectin and saits. Date being the richest fruit in
sugar content, is particularly hygroscopic. Type of sugar and its phase are
important in determining the extent of moisture uptake of a dried foodstuff.
Monosaccharides are meore active in this respect than disaccharides.
Moreover, an amorphous sugar is more itclined to hold moisture than its
crystalline counterpart, Dried date products are not merely apt to undergo
changes in texture, but also in their storage stability and property of free
flow.

A controtled R.H./T/air circulation system was eveloved for assessing
hydrophilicity of various dried date preparations. Study included leading
commercial varieties in international trade and some secondary ones in order
to cover different groups in chemical and consistency schemes of classifica-
tion. Some chemical treatments proved fairly effective in limiting moisture
adsorption. However, this entailed quite high rates of addition.

221




M. M. Shukr

z\ié.:b:gm ‘)‘3&;;“ o 3.‘?9«0 Q.;)L%j;‘;?w g“j W WW|

S g
ol 00 2105 Lo 0 Bt 30 s geills Ji e
(5‘]*“ LJI..UL._‘

do -

ST R pSa sl spam sy & ST SN (3 S Gl Y Ll i slags
Gyl (3 STl g2l ) pedll OF oy My Sl ip IS
n ph T & gl Jolgll o Aol el Birate gand ardad (g S
RSTVTINE SN [T R &7 SRR SRS N NURE BRI IR
AST A LSLaUl ol St O S Lkt e &l ST dl-Y1 ey Sl
0555 O Aind] peedll Slompia OLE o e 55kl Lt dai o0 Shss
s dnoloty g Ll il iy Jo ooosd gl § il i o
Laf A

els-bl & o [onl Al dopo il A I S 8 da Rnghitn anal o3
Gy yl] ygaidl e LAz 48 Oluad (g S ansll B py i
pnll il il &0 s e Shadd L3l bl Glio W1 o
wbalall and OF il L aglJadf B oy (golnsSO el Aadasl (3
LAY s s OF e chnelianaVl s it (3 A ST &gl
Ldle oy gk

INTRODUCTION

Water does not simply contribute to texture or structure of foodstuff, but
its interaction with chemical components determines relative storage stability
of food (14). Even physically it inay have pronounced effect on food quality
and stability, as bound water is the portion that is closely associated with the
host material (15). Water vapour pressure measured as equilibrium relative
humidity (E.R.H.) indicates the intrinsic humidity or activity of water
presént in the food (6). Water activity may be determined by holding the
samples in closed vessels containing saturated salt solutions each of which
imparts a characteristic relative humidity (R.H.) medium or in vessels
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containing certain concentrations of sulfuric acid (1). Equations dealing with
estimations of a,, of food products and their models are continuously being
developed (1, 7, 11).

upon plotting moisture content of a tested product against a séries of
R.H.S. the moisture sorption isotherm curve is obtained (MSI). The
differential coefficient of moisture with respect to R.H. (Am/AR.H.) which,
can be calculated from a given M.S.1. may be related to stability
characteristics (18). M.5.I's of foods represent the integrated hygroscopic
properties of numerous constituents whose sorption behaviour may change
as a consequence of physical and/or chemical interactions induced by heating
or other pretreatments (12). Tendency of powdered {ood materials (o
agglomerate and subsequently cake has been utilized, using various means
and tools, to assess hygroscopicity (4,8,9,17).

There are a number of factors which goven the hygroscopic characteristes
of sugar containing plants. Probably the most important is that plant sugars
are naturally amorphous with a censequently grealer ability to absorb
moisture upon drying. This kind of dried material is rendered amenable to
cohering and caking up additionally (10,16,24),

There is only a limited reported information on the bygroscopic character-
istics of the different varieties of dates. Sucrose varieties are easy to handle.
Similarly is the case with semi-dry varieties. Moisture content of soft or invert
sugar dates is higher at equilibrium than that of Deglet Nur when the two
types are held in the same storage room (19),

The crtical figure for reducing sugars it dates is around 25%; higher levels
than that lead to a strongly hygroscopic and tacky dehydrated product,
whenever dehydration is encountered (20). A limited number of experiments
on date moisture sorption isotherms had been conducted in Hungary (22).

This study was designed to find out the active constituants of different
dates that may accentuate the undesirable phenomenon, hygroscopicity and
its effects. Possible means to overcome the problem are also attempted.

MATERIALS AND METHODS

The studied date varietis represent various groups of both consistency
(horticultural) and the chemical (sugar or tanmin type) schemes of
classification. In addition to the major commercial Iraqi varietics, the major
North African date, Deglet Nur was also investigated.

When whole-, half- and quarter- dates were requived fissuring of the flesh
was inevitable. To obtain pieces of geometric shapes (flat discs), cark borers
of given diameters were pierced through the date flesh. The flesh was minced
and/or mixed when a paste was needed using a Kenwood Cheff (Kenwood
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Manufacturing Co. I.td. Havant, Hants, England). This served production of
date powder in a vacuum oven (Townson and Mercer Ltd., Croydon,
England). A pilot scale tunnel air dryer and the vacuum oven were employed
for assessing drying behaviour.

To study the susceptibility of the different dried date materials to resorb
moisture, saturated sait solutions of high chemical purity were sufficed, thus:

Salt % r.h. Salt % r.h.
LiCl 11 K,C0, 43
KC,H,0, 23 NaNQO, 63
MgBr, 30

The last, NaNQ,, was employed to expedite adsorption behaviour, i.e,
exposing the sample for a few minutes instead of several hours or a few days
to attain equilibrium moisture content, e.m.c. For the present tests, a new
appliance was innovated, whereby samples tested for a,, were placed in cups
over a carriage hanging inside a closed jar. A revolving shaft that was geared
to a driving motor helped stirring the salt solution vide a submerged fan.
Another fan mounted at the middle of the shaft circulated the air inside the
vessel at the rate of 97 rpm (Fig. 1). All jars were iimmersed in a water bath
that maintained the temperature at 30°C throughout the entire research to
minimize loss of vapour other than that of water (23).

Tests on humectancy in dates involved the use of various R.H. media.
Most frequently 43% R.H. was chosen for the various treatments as it was a
moderate level.

Both forms of the partially acetylated monoglycerides, solid Myvacet 700
and 707K and liquid Myvacet 940 were gratefully supplied by Eastman
Chemical International A.G., Hemel Hempstead, England. They were
intended to serve as film coats against hygroscopicity.

Several prospected additives considered to be permissible by the FAQ/
WHO (UN) had been tested in an attempt to alleviate hygroscopicity or its
deleterious effects, especially stickiness. even a chelating agent was tried (o
coalesce between the date product surface and the tested chemical. They
were usually administered in a dry form, and are listed in the relevent figures
in the next section.

Determination of moisture content was based on dry weight according fo
proposed method which is essentially in line with the standard method
designed for high-sugar content fruit by AOAC (cf. 21).
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RESULTS

A numbet of experiments were conducted. Their results are submitted as
follows:

Extent of Hygroscopicity. A simple experiment was designed to illustrate
the extent of hygroscopicity of the date powder. The powder was compared
with its pre-powdering form, namely the flakes for moisture sorption. Both
were exposed to 43% R.H. /30°C, Figure 2 shows that after 4 hours the
powder regained tw:ce the m.c¢. percentage of that régained by the flakes.

The Role of Certain Acrwe Const:ruems in Hygroscopicity. The influence of
sugar the major active conistifuent, on hygroscopicity was investigated. -
Figure 3 shows how the devised system (cf. Figure 1) for powder
hygroscopicity could accelerate e.m.c. as compared to ambient conditions.
It also reveals that Deglet Nur does not need treatment with granulated
sucrose as Zehdi does. Both Algerian and Iraqi varieties are semidry in
consistency. '

Powder hygroscopic gualities of five of the studied varieties Bedrayeh,
Zehdi, Helwai, and cooked khalal of Braim and Kibkab were surveyed
Figure 4 indicates that, in general, there aie connections between e.m.c. and
group type, i.e. the soft (ihvert sugar) variety powders adsorb the highest
moisture 11.5% and the dry ones containing some sucrose adsorb somewhat
less moisture, 9.5% -

Treatment with Chemicals: Dry ddditive application: Figure 5 shows effects
of samples of the numerous tréatments on hygroscopicity,among them|were
fructose (F), glucose (G), granulated sucrose (G.8:), powdered sucrose
(P.S.) and ethylenediamine tetraacetic acid (EDTA) in association with
some of the prospected additives in hyrgroscoplclty control. Sets 1&2 show
application of dry additive (A) to the date powder (P). And sets 3-5 show
application of (A} to (P) with some moistening with water (w). In the latter
applications, subsequent redrymg and repowdering were resorted to obvious-

ly.

Upon reaching equilibrium under a condition of 43% R. H/ 30°C the
results observed in Fig. 5 dre brleﬂy

The effects that passed. the margin of micre dlluthl‘l jiicluded (a) giucose +
fructose (1:1, at 5%) and (b) glucosé protuced the best reductlon 1 moisture
adsorption of all sugar types and formg. =~ - -

Film Coating: Liquified Myvacet 700 gave better protecuon when applied
to pieces {Y% th dates) by immersion. quuid Myvacet (940) failed to impart
any level of hydrophobicity.
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Immersion was not suitable for the powder form because of the
agglomeration caused. Myvacet coating rate is dependent on the date piece
of particle diameter. Its excessive amount in the particle sample did not lead
to a greater restriction of moisture uptake with average values of approx-
imately 7% for the particles (diam. 2-2.35 mm) compared with approximate-
ly 4% for the date discs (diam. 11.4 mm, thickness 4.5 mm) after exposure to
63% R.H./30° C for 21 h.

In another experiment, in addition to the advantage of moisture uptake
reduction brought about by coating with molten Myvacet 707K, the date skin
gave positive effects, while fissuring of flattened pieces accentuated
hygroscopictiy, Fig. 6.

Moisture Adsorption: Motsture sorption isotherm of Zehdi powder treated
with certain additives has been studied. R.H. conditions, 11%, 23%, 30%
and 43%, all at 30°C temperature were sufficed.(Fig. 7). Fructose,
granulated sucrose and glucose showed some improvement on the stability of
the freshly produced Zehdi powder. Compared to the control, they displayed
a better effect at a,, (.23 than at a,, +.43 however.

Extremeness of hygroscopicity is best illustrated by observation at relative
short periods. Five minute exposures were quite sufficient to trigger
clumping to one extent or another in both soft and semi-dry date varieties
and in the control and chemically treated samples (Fig. 8 & 9).

Of the wide range of additives used in powder form in these trials, only
glucose and, to a lesser extent, « - lactose showed any effect on the
hygroscopicity characteristics of the date powder. The latter observation is in
agreement with an earlier finding (3). EDTA had some enhancing effects on
these additives.

DISCUSSION

Dates are solids of fibrous structure. They have a moisture content in the
range of 827% depending on variety. Their sugar content is about
77% = 5% d.w.b. (20} which renders them quite amenable to moisture
upon exposure to a R.H. higher than their e.r.h. medium.

It has been shown in the investigations that both date pieces and powder
are extremely hygroscopic. Int terms of the dry material the major
characteristics which have been considered in this respect are consistency
(i.e. the degree of dryness} and sugar type.

It appears that although the dry varieties produce a powder of slightly
improved hygroscopic properties, there is no substantial effect on hygrosco-
picity of the biochemical and physical changes associated with consistency.

Sugar Type: There are differences in hygroscopic characteristics of pure
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invert and none-invert sugars (13). The experimental evidence from this
investigation shows that powder from a high sucrose variety (Deglet Nur,
45% sucrose) did exhibit a relatively lower hygroscopic tendency than a low
sucrose variety (Zehdi, 10%) from the same consistency group. However,
the difference between these cuttivars was only small. This agrees with the
statement that invert sugar contents of greater than 25% lead 1o problems of
hygroscopicity with dates and similar products (Carpenter, cited “207).

It seems probable that where a mixture of sugars of different hygroscopici-
ty occurs, the more hygroscopic sugar will make moisture available for the
less hygroscopic compound, and hence the latter would have only a limited
effect on the absorption characteristics of the mixture (5).

The major inference from sugar type/variety relationship is that the high
sucrose dates could be utilized in the production of somewhat less
hiygroscopic dried date products.

Date Product Treatment: The experimental work on (reating the date
powder to reduce hygroscopicity showed a generally greater problem of
protection than has been reported with some other materials. This is
probably because of the particularly hygroscopic characteristics of the date.

The improvement produced by addition of glucose, compared with
fructose, has not been reported by other workers in allied fields, 1t seems
unlikely from its known absorption characteristics that glucose would be
better at preferentially absorbing moisture than the other additives. It
therefore appears that glucose must have some degree of attachment at the
powder surface which restricts moisture adsorption sites.

Attempting to spread a surface coating by addition of, for example, a sugar
in solution proved unsatisfactory probably because it was not possible to
remove the added water before it had in part been abserbed by the date
powder.

The partially acetylated monoglyceride, Myvacet, was found to have only a
limited application. When an adequate coating could be applied, there was
substantial reduction in moisture uptake(for example by a factor of ten with
quarter dates).

On the basis of the present investigations, to obtain a reduction in moisture
uptake by the particles would require either a complicated procedure for
adding a coating material such as Myvacet {in the case of date discs) or the
addition of very large proportions (say more than 20%) of glucose. Both of
these have economic disadvantages for industrial production of the date
powder.

Undoubtedly, some apprehension of the moisture sorption isotherm of a
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newly processed product contributes towards its preservation. Date powder
is the more minute size of the prospected dried date products; hence, it is
quite conceiveable that it has an extremely low water activity definitely
< 0.20. Nevertheless, once it is recalled that a less sugary material freeze
dried watermelon juice has a stringent stability requirement, e.g. a,, 0.22 -
0.25 (2), the reservations are appreciably substantiated. It is apparent then
why the date powder should be packaged in material that does not transmit
water vapour.
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Fig.8 Tendency to readily form clumps by powder of both soft (left) and semi-dry
(right) varieties. Lower samples were poured 5 min earlir than the upper
ones.

Fig.9 Dry additive mixes to date powder 5 min after exposure to open air.
Treatments: upper row {(A), certain carbohydrate compounds and lower
row (B) other prospected materials to lower hygroscopic effects.
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EFFECT OF HIGH DOSES OF PHOSPHINE
FUMIGATION ON THE AMING ACID,
PROTEIN AND SUGAR
COMPOSITION OF IRAQI DATES.
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ABSTRACT

The influence of high deses of phosphine gas and different periods of
post-treatment aeration on the amino acid, protein and sugar composition of
dry date fruits of Zahdi variety was investigated. The data revealed variation
in various individual amino acids. However, no significant changes could be
shown in protein and major sugar components as a consequegce of their
treatment. The results are considered of importance to the toxicological
evaluation of phosphine fumigated dry dates for disinfestation purposes.
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INTRODUCTION

More than 300,000 tons of dates are the annual production of Iraq, from
which approximatly 60% are exported as dry fruits (average moisture content
is about 10%) (11). Hydrogen phosphide (Phosphine gas) has been
extensively used as an effective fumigant against stored product insects to
reduce the infestation level during storage of prepacked dates (1).

Residual determination on different food items have shown a rapid
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degredation of phosphine within short time (9,17). Moreover, toxicological
studies on phosphine-fumigated food revealed no |deleterious| effect on
several biological parameters of laboratory animals (2, 3, 4, 10, 12). Several
studies were also carried out on the effect of phosphine fumigation on some
chemical constituents of different food items and cereals (14-16). In general,
the analytical data revealed no evidence of any change in the raw protein,
alcoho!l dehydrogenase, lipoxygenase and glutamic acid decarboxylase, and
the A, Bl, B2 and E vitamins contents as a consequence of phosphine
exposure.

Qualitative and quantitative determinatior of the chemical constituents of
several Iraqi varieties of dates are reported (6-8). However, little informa-
tion is available regarding the chemical interaction and inducible changes in
these constituents in dates as a result of phosphine fumigarion.

The present study is, therefore, conducted to provide supporting data to
the toxicological results reported previously on insect feeding tests (2-4).

MATERIALS AND METHODS.

Sarmpling: Fully matured dry date frurts (Zahdi variety) were obtained
from trees that have never been sprayed with pesticides. These fruits were
selected for uniformity and maturity, placed in plastic bags and stored at
-15° C until used. Prior to the treatment one hundred fruits were taken out
of the freezer and left to thaw overnight at room temperature. These fruits,
after removing their perianths, were divided into five batches (20 fruits each)
and placed into 12-litre desiccators for treatment.

Fumigation and Aeration: In every desiccator a shell vial was placed in the
middle and in each vial 1,2,3, or 4 pellets of Phostoxine (R){Degesch, West
Germany) were placed, respectively. The fifth desiccator was left without
treatment tp serve as a control. all the desiccators were tightly sealed with
their lids and adhesive taps around cach lid. The final concentrations of
active phosphine gas released were calculated to be 0, 16.67, 23.34, 40.00 and
56.68 mg/l, respectively. After fumigation for 72 hours, the fruits were left
for aeration at room temperature (25° C+ 2°C) by replacing the lids with two
layers of Muslin cloth. The chemical analyses were carried out on date
samples aerated for either 1 or 10 days.

Protein and Amino Acid Analysis: Values of protein content and amino
acids of date fruits were determined using the Kjeldahl method and a
Bechman Model 120° C Amino Acid Analyzer, respectively. The analytical
methods adopted here are described eilsewhere (7).

Paper-Chromatographic Analysis of Sugars: Five to 10 grams of ground
dates were extracted with 2-methoxy ethanol and centrifuged. A final volume
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of 50 ml of the liquid phase was prepared by adding sofvent {8). This extract
was used in paper-chromatographic procedure. The chromatograms were
developed descendingly for 48 hours at room temperaturc. The solvent used
for sucrose, glucose and fructose seperation was methyl glycol-saturated
ethyt acetate 240 ml: acetic acid 48 ml; distilled water 48 ml (4.6:1:1 Veol.
ratio). The chromatograms were then treated according the method
described by Auda et al (8).

High Performance Liguid Chromatographic Analysis of Sugar (HPLC):
10 g of ground dates of each batch was extracted with 50 m! 2-methoxy
ethanol and centrifuged (8). When the sobvent was removed from the extract
under reduced pressure a thick syrup was obtained. 20 ml of this syrup was
dissolved in 1 ml of acetonitril: water {75:25 Vol. ratio). 20ul of this solution
was then analysed for its sugar content using a Pye Unicam High
Performance Liquid Chromatography (HPLC) fitted with Lichrosorb 10 NH,
column.. Flow rate was 1 ml per min.Mobil phase as acetonitrile: water.75:25
V/V. Standared sugars, sucrose, glucose and fructose were used to calibrate
the column.

Statistical Analysis: The data were statistically analyzed using the following
formula for the evaluation of changes induced in the content of protein and
each individual amino acid after each dose of phosphine.

Control value — Treated value
x 100

Il

% change

Control value

RESULTS AND DISCUSSIONS

The data in Table 1 revealed variation in the content of various individual
amino acid in response to phosphine fumigation of date fruits. Upon
statistical evaluation of the results, any average percentage of change lies
between 0 and 20% level was considered comparable to that of the control
value (i.e. unchanged). Therefore, the content of 5 amino acids {arginine,
proline, tyrosine, phenylalanine and aspartic acid) and 6 amino acids
(arginine, thrionine, proline, glycine, tyrosine and phenylalanine) were
considered unchanged after phosphine treatment of the date fruits and stored
for acration for I and 10 days post-treatment, repsectively, The contents of 4
amino acids (lysine, histidine, serine and alanine) were found to increase
substantially after all doses of phosphine treatment in both aeration regims,
However the contents of another 5 amino acids {(glycine, valine, Iso leucine,
leucine and glutamic acid) were found to increase after phosphine treatment,
of dates and aerated for 1 day only.

In contrast, the contents of 2 amino acids (thrionine and methionine) and 6
amino acids(aspartic acid,methionine, Isoleucine,leucine Jvaline and glutamic
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acid)were found todecrease substantially after phosphine treatment of the
dates and aerated for 1 and 10 days, respectively.

When the totals of amino acids were taken into consideration (Table 2) it
could be concluded that most amino acids decreased in value upon aeration
(storage). This observation is in agreement with previous findings of Auda
and Al-Wandawi (6). However, treatment of dates with phosphine gas
seemed to increase the total amino acid content in some of the batches that
were aerated for 1 day. The reasons for this etfect is obscure and need further
chemical studies. The variation observed in the response of several amino
acids to phosphine fumigation is probably due to several reasons. The most
important one is the wide variability among individual date samples or even
between fruits as previously noted (6).

Table 3, clearly shows that for both aeration times (1 and 10 days) of
fumigated dates no significant differences could be found between the
protein content. At all treatments protein values were comparable to that of
unfumigated samples.

The results of paper chromatographic analysis of sugar content of
phosphine-fumigated dates are shown in Table 4. The R values revealed
that phosphine gas did not cause significant changes in glucose, fructose and
sucrose as compared with the Rg values of these sugars in untreated fruits or
with those of standard sugars. However, upon storage of these fruits for 10
days post-fumigation aeration slight increases in the R; values of these
sugars could be seen. Such increases were not observable when the contents
of these sugars were further analysed using the modern technique of
high performance liquid chromatography (HPLC) (Table 5).

Looking at the results as a whole, it could be concluded that fumigation of
dried date fruits with such high doses of phosphine did not influence the
contents of its major chemical constituents. In contrast, Dietrich et al (9) have
stated that organic compounds of high molecular weights and with large
mumber of unsaturated double bonds are considered to be particularly
susceptible to react with phosphine gas.

The present results are considered of importance in clearifying some
relevent aspects of toxicological evaluation of phosphine fumigation proce-
dure for disinfestation purposes of stored dates particularly if we consider the
recent evidence reported by Al-Omar and Al-Bassomy (5) that phosphine
residue could persist in fumigated dates for as long as 10 days of aeration at
normal storing temperature (28°C), and even for longer periods at low
temperature (4°C).

239



2.8, Al-Hakkak et al

ACKNOWLEDGMENTS

The authors wish to thank Mrs Alya M.B. Murad, Mrs. Afaf F. Hussain of
the Biological Research Center, Mrs Shatha G. Kassim of the Petrolium
Research Centre, and Mr. J. Shallal of the Nuclear Research Centre for their
valuable technical assistance.

LITERATURE CITED

1. Al-Ali, A (1980): A guide for control of agriculture pests, Ministry of Agric.,
Department of Plant Protection, Baghdad, Iraq, 276p (In Arabic)

2. Al-Hakkak, Z.5.; N.M. Shukri; A.M.B. Murad & A.F. Hussain, (1983):
Toxicological studies with a whole diet of phosphine-fumigated dry dates in the
fig moth Ephestia cautella (Walker). J. Biol. Sei. Res. 14 (2): 109-17.

3 Al-Hakkak, Z.5.; A'F. Hussain & A.M.B. Murad (1984): Toxicological
studies with a whole diet of phosphine-fumigated dry dates in the fig moth
Ephestia cauiella: Influence of 10 days post-treatment aeration. J. Biol. Sci.
Res. 15 (1): 69-75. _

4. Al-Hakkak, Z.8.; A F. Hussain & A.M.B. Murad (1985): Effect of gamma
irradiation of phosphine-fumigated dates on the development of Ephestia
cautella (Walker). I. Stored Prod. Res. 21 (1) 21-23.

5. Al-Omar, M. A. & M. Al-Bassomy (1984): Persistance of phosphine gas in
fumigated Iraqi dates, J. Food Safety 6: 253-60.

6. Auda, H. & H. Al-Wandawi (1980): Effect of gamma irradiation and storage
conditions on amino acid composition of some Iragi dates, J. Agric. Fd. Chem.
28: 516-18

7. Auda, H.; H. Al-Wandawi & L. Al-Adhami {1976): Protein and amino acid
composition of three varieties of Iragi dates at different stages of development,
I. Agric. Fd. Chem. 28: 365-66.

8. Auda, H.; Z. Khajaf & J. Mirjan (1978): Effect of gamma radiation on the
sugar and protein composition of lragi dates, In: Food Preservation by
Irradiation, {Proc. Symp. Wagenengen, 1977), IAEA, Vienna, Vol, 1: 459-65.

9. Dieterich, W.H.; G. Mayr; K. Hild; J.B. Sullivan & J. Murphy (1967):
Hydrogen phosphide as a fumigant for food, feeds and processed food
products. Residue Rev. 19: 135-49. -

10.  Hackenberg, U. (1972): Chronic ingestion by rats of standard diet treated with
aluminium phosphide, Toxicol. Appl. Pharmacol. 23 ; 147-58.

i1.  Hussain, A.A. (1974): Date Palms and Dates with their Pests in Iraq,
University of Baghdad Press, Baghdad, Iraq 166p.

12.  Kadkoal, §.B. & P. Jayaraj (1968): Effects of phosphine fumigated rice on the
growth of albino rats, J. Food Sci. Technol. 5: 6-7. *

13.  Mohammed, S.; H.R. Shabana & E.A. Mawlod (1983): Evaluation and
identification of Iraqi date cultivars: Fruit characterization of fifty cultivars,
Date Palm J. 2 (1): 27-55.

14, Rohrlich M. & F. Meuser, (1967): Experiments on cereals gas-treated with
hydrogen phosphide, I. On the activity of the glutamic acid decarboxylase after
the gas treatment, Getreid und Mehl 17: 121-25,

15.  Rolulich, M. & F. Meuser (1969): Experiments on cereals gas treated with

240



Effect of High Doses of Phosphine Fumigation

hydrogen phosphide, II. Technological aspects of the pgas treatment with
Phosroxin peliets, Getreid und Mehl 19: 6-14,
5. Robrlich, M, & F. Meuser (1970): Experiments on cereals gas-ireated with
hydrogen phosphide, 113, Biochemical aspects of the gas treatment with
hydrogen phosphide, Getreid und Mehl 20; 1-8,
Vardell, H.I1.; A. Cagle & IZ. Cooper (1973): Phosphine 1esidues on soy beans
fumigated with aluminium phosphide, J. Economic Entomology 66(3): 800-801.

241



Z.8. Al-Hakkak et al

ordutes dad sumyy o 2

siskpeue syeydnp jo Seloay g
IDSUILISIBP JOU SBAL JUNSAD B

SOy CEPS 07'es 86°8¢ 69708 0o 1S 61°¢9 09°¢y 8T LY eLey [e10],
0T LLO L0 250 1870 2 A, FS0 LLD Ly 8 <0 2Ud
A 86°C 86'C 6F'C 8CT'E 30T L6'C F6'C See LT 1AL
0L¢C 6r’1 197 1¢71 ¥t 051 LB [y Syl ¥ naq
Lol sT'T SLO [SURY Fl 580 <Ll 01 LL 080 El)
0y 0 80 L0 FASRY] [ +T 0 [y 61} ¥ el 1PN
68°1 get =1y 8C S L9°C 86'C ey 89°1 0Ll [BA
£l'¥ 18'¢ LES L3¢ L6°T 0zt $v'e L6°¢ CLT Frara BV
£e's S oGt ZL'C IRy ER'<S £1e 0Ly £TE 01 IA[s)
¢8'C 9%°C L1C Lr'e s8¢ ¢Te 06°C ve'Z LT e Gl
L0°8 £'8 08’6 6L fa- ! 6%'8 Lol 0r 01 eL's 0oL noH
oL 1 LL'T 97’1 19°1 (S 861 FO'¥ 8LT £6°0 6870 38
0670 IT'r 201 3L ¢l LLD (4 91 6L°1 8y gL
96°¢ L0s E¥'S 09°¢ 6F°9 18°¢ LT9 909 167 SO dsy
06°0 S6°0 981 €60 oF1 eel €51 0r'T LT Se'l 51y
98'8 9c¢l £0'Z1 0e's 9°F 9°01 6t ¢l CLET 069 89 STH
eL1 31T LT 66°1 L9°1 98y A 09°¢ £6'C 0c s |
L9s 0°0F £eT L9 3 L9% S0°0% £°¢7 L91 3
(y3ur} ssop asopaumdysoyd (1/3w) a3sop asopamydsoyyg spiae
Sy

UOHBIIE SAED ()]

uofjerae Lep |

(I CLAD

smjeiodma) ®IOOI Je SA¥p (] J0 | 10§
pajeise puk sed aungdsoyd Jo sasop yYSuf JULIIYIP U4 pIleduun]
J(A321IBA IPYRY) SI1BP IO o(Jydam A1p 2()/5W) JUaIU0D PIIB OUNLY

242



Effect of High Dases of Phosphine Fumigation

ro = _o.o + L+ 0s  + 6t — v + ga1 + Svr + Ttk + LFD — [ei0]
e - Lye + 6y - A S ¥8C - 87 + ¢er — 00 9y + Lyl — *Ud
'8t - o0 — re - e — 've — el — ¥9¢ — 6 — 10l — ¢7 + A1
sy — £9T — 0'ps -~ €05 — 865 — 9°9r + sy + 808 + ¥¢L + 69T + nag
L9 — [ 96l — 9Ly - Fyse — I'gse + 79+ OCiT+ 0¢g + 8¢ — A1
¥y - L6y — YL — 8CL — 869 — L18 - L' — 979 — ¥99 — PN
90 — 198 — L68 — 897 -~ L6 — 'y + ', + 6L + €88 + T - BA
798 + 16 + £8 - 808 + e - €L + 'ty + PCS + 6891 + 6EC + BlVY
gL+ £se + §8F + 9'1e — e - 16l + QLT + 6'lel + R¢Ll + T¢  + Al
e - {IT — geE - 6'Fl + e - 6¢l + I's + 89¢ + ¥01 + ¥T + or4
0L — 9T — A S 0% - ove — Qe + £l + FLb + 9%8F + ¥CT — nio
0Le + ¥oe + 50t + Ly - el + 9°9¢T + 388 + 6ECE + 0001 + S§F o+ 138
§91 - £Er — gL — F¥. — 96 + STL - 0vy8 — %L — ¥99 — 679 -— 141
P — aeE — 6’1 — 091 - Svp — 6'¢l — €08 — 0¢l + 26 + 9Ly — dsy
891 — LG — 17 — 8¢ + 1te — 60T + T - gel + 8LL + 08— Sry
L7601 + 86 + 6 1.1 + ¥'091 + Lyl + LTY + 6’55 + 996 + Tt6 + £T1 + SIH
687 + 9¢c + §0E + £T9 + 6T + 018 + 8Irl + T98 + 16L + 89 + s
adzioae L9s 0'0F £ET LY 33eiaaw L9s 0°oF €T L°91
/18w asop suydsoyd zagje jorued wol) aSueyds o 1/3ur 2s0p sunydsoyd raj)e jo11ued oy aSueyd of spide
woneIdE siep g Uo1BIoE ABp | OUIHY

(1 ) a1qe ], jo eieq) sammiadurd) wioos 1. sAvp ([ 10 | 10} paIeide pue sed autgdsoyd jo
$386P YIY JUSRLIP Yk pIlediung
(4321184 1pYEZ) SJED JO SIUAIHOD PIDE GUIWIE Ul SaZUEBYD }o IaTejuadlag
< 3lqe],

243




£.8 Al-Hakkok eral

Table 3
Proteln content of dates (Zahdl variety) fumigated with different doses
of phoesphine gas ard serated for § or 10 days

Fleosphine Proteln Y%dry weight
dose mg/l } day serstion 1t days meration
comteRt % chapge contemnt % change
C 2.58 - 7.49 -
16.7 3.02 4+ 17.1 2.97 +19.3
233 3.06 4+ 18.6 3.02 +21.3
40.0 3.00 + 18.6 3.06 +22.9
56.7 2.44 — 54 2.41 - 32
Averaget 12.2 Average+ 15,1

a 7 grams samples from 10 prounded fruits were used for protein determination.
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7.8, Al-FHakkak et al

Table 5

chromatographic analysis of sugars from dates
treated with differnt doses of phosphing gas

and aerated for 1 or 10 days

Phosphine dose Relative aren%of sugars in the date extract
g/l Fructose Glucose Sucrose
1 day aeration
C 38.65 40.12 21.13
16.7 36.97 41.62 21.41
233 38.14 40.77 21.09
40.0 37.78 42.18 20.04
56.7 37.16 40.07 22.76
10 days aeration
C 36.21 41.66 22.12
16.7 38.17 41,70 2112
233 37.27 41.00 21.73
40.0 36.79 40.67 22.54
56.7 37.20 39.87 22.93
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A SURVEY OF INSECT PESTS
OF DATE PALMS IN QATAR"

AF. AL-AZAW]™
Plant Protection Department, College of Agriculture,
University of Baghdad, Abu Ghraib, Irag.

ABSTRACT

In 1985, the author surveyed borer problems and recommended a method
far their control as well as surveyed insect pests of date palms in Oatar
including identification and intensity of infestation of all insects found during
November. Fleven inscet pests were found on date palms, 10 of which might
be a new record. They were: palm stem borer, Jebusea hanimerschmidti
Reiche; fruit stock borer, Oryetes elegans Prell.; parlatoria date scale,
Parlatoria blanchardi (Targ.); the green scale, Asterolecaniwm phoenicis
Ram. Rao.; the red date scale, Pheonicoceus marlatti Ckil.; the dubas bug,
Ommatissus binotatus Deberg.; the greater date moth, Arenipses sabella
Hampson; the tenmite; the cicada, and on fruits, Ephestia sp. and the dried
fruit beetle, Carpophilus sp. Rodents were found in orchards. Among the
insects the stem borer and the fruit stalk borer were the most important
pests. They were found in most orchards visited. A rescarch plan was
suggested.

e The mission to Qatar was sponsered by the Regional Project for Palm & Dales
Research Centre in the Near East & North Africa, Baghdad, Iraq.

et Present address: Department of Post-Graduate Studies, University of Bagh-
dad, Jadiriyah, Baghdad, Iraq.
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INTROBUCTION
L. Ohjective

At the vequest of the Qatari Ministry of Industry and Agriculture (MIA).
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A survey of Insect Pests

the Regional Project for Palm & Dates Research Centre in the Near East &
North Africa. Baghdad, sponsored the author for a 10 days consultancy

mission to survey and identfy siem borers of date palms and o supgest
method of their control.

The mission was undertaken in November 1985, Since no study had been
made before on stem borers and other imscets ol date palms, it was felt
necessary that survey should inchide dentilication, iniensity of infestation
and distribution of insect pests attacking date palms in Qatar,

2. Present Status

Qatar had over 200,000 date palms. planted in orchards (Fig. 1) and along
streets and high ways, Because ihe date palm has o religious and economic
value, a campaign toward planting more (rees 1s underway. However, there is
little knowledge on the pests and discases of the tree,

a. Insecesy 'There is a Lick of knowledge on species, distribution, ceonomic
imporiance, hfe history and natural enemies of nseet posts of date palms 19
Qatar. The only information avatlable s that mentioned by Thabat (date
unknown) in an cxtension publication on insect peste and plant diseases i
which he reported anly two insects on date palms and o publication of
El-Haidar (3) who reperted three insects: the first two already reported by
Thabit. The three imsects arc the following:

1. The grub Phvllophaga rugosa (Mcelsheimer) Coleoptera: Scarbabeidac.
2. Stalk borer Zlaphidion viffosum Colcoptera: Cerambycidae.

3. The lesser date moth Batrechedra amydravle Merick Lepidopiera:
Cosmopteryvgidac.

El-Haidari informed the author that when he was in Qatar in 1979
surveying date palm insects, he did not lind any insect borers or other insecty
(exeept the lesser date moth). He advised the authoritics at that time againsg
imporiing nfested trees into the country,

At present there 13 no information available at the Qatart MIAL Plant
Protecnion Pepartment on the identity of the insects causing the problem at
the magnitude threatening the entire date padm culture in the country.

b. Insect Controf: Thabit (9) reported that the tarvae of P yugosa, «was
treated with Aldrin or Deildrin that was diluted in water and irrigated at the
rate of 2.4 pounds for cach 1000m? in the infestation site and by so doing it
kills the larvae within 12 hours.» He recommended «the conirol of weeds
because it provides a place preferred by this msect o lay ity eggs.» In
connect,on with stem borer £, villosum, he pomted out that an effective
method used in Qatari orchards which gave good results was placing erystals
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of paradichlorobenzene inside the holes and closing them with wax or mud,
thereby causing the insecticide vapour to kiil larvae.

tki {6) of the Plant Protection Department at MIA had tried light traps
with kerosene lamps placed in a pan with water as a means of borer control.
He placed 10 traps, onre per orchard, during May 1985. He reported that only
one insect was caught! He also tried chemical control with bait made from
Aldrin, wheat bran and molasses, He placed the bait in rings over the bases
of pruned date fronds at the trunk of the trees and on the ground around the
bases of the trunks. He could not find even one dead insect anywhere.

It was noted that a Swiss insecticide company began testing insecticides
several months prior to November 1985 but all wark or results have been
kept confidential,

Study Plan: The following plan was made for this mission:

(i) to visit a number of designated date palm orchards in different part of
the country; (ii) identify the stem borer insects as well as other insect pests
attacking palms; {ii1) estimate the rate of infestation of insect pests; (iv)
sugpgest research plans for the near and far future; (v) suggest a temporary
method of control.

METHOD OF STUDY

The survey of date palm insect pests included visits to orchards in different
parts of the country. In every orchard several trees were checked including
cutting fronds, removing frond bases, peeling the trunks, dissecting the tree
and digging the soil around the bases of some trees to search for soil insects.

After identification of insect pests, estimates of their densities were made
by counting the number of insects in random samples. For the stem borer,
the number of its exit holes in parts of the stems facing the surveyer were
counted in 5 randomly selected date palms per orchard. Numbers were
recorded. Insects of leaves and fruits were counted in several leaves and/or
fruits and the numbers were averaged. Some insects which were not
identified were kept in 75% alcohol in small glass containers for further
study. In addition, coloured photos were taken of insects or inseet damage,

RESULTS AND DISCUSSION
The insects which were found are identified as follow:

A. Borers: 1. Palm stem borer, Sfebusea hammerschmidt Reich,
(Pseudophilus testaceus Ghahan, Coleoptera: Cerambycidae.

2. Fruit stalk borer, Oryctes elegans Prell., Coleoptera: Scarabeidae..
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B. Scale insects: 3. Parlataria date scale, Parlareria blanchardi (Targ.),
“Homonptera: Coccidae.

4. Green scale, Asterolecanivm phoenicis Ran. Rao., Homoptera: Cocci-
dae.

5. Red date scale, Phoenicoccus marlani Ckll. Homoptera: Coccidae.

C. Other insects: 6. the dubas bug, Ommatissus binoratis Deberg,
Homoptera: Tropiduchidae.

7. The preater date moth, Aremipses sabella (Hampson), Lepidoptera:
Pyralidae.

8. Termite.

9. Cicada, perhaps Platyplura aralbica, Fomoptera: Cicadidae.

19. Ephestia, perhaps Ephesiia cautelle Walk., Lepidoptera: Pyralidae.
11. The dried fruit beetle, Cwrpophilus sp., Coleoptera: Nitidulidae.
D. Animal pests other than insccts.

12. Rodents.

The following is a bfief account of each pest. The distribution wherever
nentioned, was taken from LEl-Hadari (3).

1. Palm stem borer Jebusea hammerschmidfi Rech: This insect was
identified from the presence on the trank of adult exit holes which are mainly
round and little more than 1 cm. in diameter (Fig, 2 and 3) or from the shiny
brown, or dark brown substance (Fig. 4) secreted by the trunk below the
larvae entrance or from the farvae damage inside fronds or stems (Fig. 5 and
6). The larvae reach 50 mm. long; are cylindrical and tapering toward the
end, while or with pinkish colour, legless but with pubescent body. This
insect may be the same one reported by Thabit as Elaphidion villosum. (9),

It appears that this inscet is the most impoytant pest of date palms in Qatar
at the present time. The cause of weakness and or broken or fallen trees is
attributed to this pest. The insect exit holes in the tree trunks (Fig. 2 and 3)
expose the moist living conductive vessels to spores of bacteria and fungi,
which cause moulding and death of the tissues (Fig. 7 and 8). Such infection
stops nutrient movement, weakens the tree and causes easy breakage (Fig.
9). Tree weakness or death, in turn, attracts the fruit stalk borer for breeding
and aggravates the damage.

The palm stem borer was found in all orchards visited. Intensity of
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infestation, however, varied from tree o trec and from orchard to orchard
(Table 1), Death of trees was seen in orchards in Gharafa and in Um Slal Al
In Ghavafa, one tree 1.5 m. high was abnormally aifected by the infestation,
The diameter of the irunk near the ground was about 40 cm, tapering upward
1o aboui 20 em. at the head. When the tree was dissected, 30 larvac of /.
hammersciumidti were found. Some were near the growing tip in the head
(Fig. 10%. This same tree was also imfested with the fruit stalk borer, .
_efegans. One larva of the stalk borer was found at 20 cm. above the ground in
a side hole of a longitudinal furrow apparently made by the msect.

The palm stem borer is distributed in Trag, Bahrain, Saudi Arabia, United
Arab Emirates, Egvpl, Algeria, fran and India.

Several workers have studied the life cyele of this pest (3). 11s inseot
enemies were reported in Trag (8) and in Saudi Arabia (4).

2. Fruit stalk borer Orveres elegans Prell.: This insect was wdentified {rom
its targe furrows and holes (Fig 11) and from the larvae, pupac and adulss
(Fig. 12) that were found in date palm trunks especially near their bases. The
tarvac was found inside weak or dead date palm trunks. This insect appears
to be next in importance after the palm stem borer. The stem borer
infestation weakens the trees which in turn are attacked by the fruit stalk
borer for breeding. The presence of both borers i’ trees hastens tree death.

The fruit statk borer was found on the Doha Kornish, Gharafa, Sadria,
Um Slal Altand U Slal Mohamad. A high infestation was found in Mazraa
repion, 25 km. north of Doha, One farmer bad burned the surface of the
trees as a control measure, Despite trunk burning, larvae were found in the
trunk at 30 cm. above the ground level. L one tree which had a broken head
and a burned trunk, larvae, pupae and adults were found at different heighis
up to 2 m. from the base. In the North of the country, in one orchard the
stubs of dead and fallen trees were burned but were still full of holes and
furrows (Fig. 13). Many rescarchers have studied the life cycle of the fruit
stalk borver (3}, The latest study was done in Irag (8) and in Saudi
Arabia (4). In Iraq adults appear from March until October.

3. Parlatoria date scale Parlaroria blanchardi (Targ.): This insect (Fig. 14)
was found in small trees along the street in Khalifa township in Doha, on the
Kornish, at Um Slal Mohamad and in Sadria. The highest infestation was
found in Kornish trees and in offshoots in Sadria. On one leaf all of its leaflets
were infested. The number of scales in infested teaflets ranged from 24 10 320,

avering 155/leaflet. In Um Slal Mohamad, an average of 20 /leaflet was found
on one iree.
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This level of infestation 15 not high when compared with infestation in
Basra. Iraq. Hussain (3) found an average of 12,400 scales/leaflet on the
upper surface and 7072 scales/ieatlet on the lower surface, 10 s likely that
infestation in Qatar is recent; it is expected to inerease and spread since
weather conditions are Tavourable. Parlatorin scale 1s found m drag. Kuwait,
Bahrain, United Arab Emirates. Saudi Arabia. Morocco, Algeria, Tunisia,
Libya, gypt, Sudan. Somalia and Palestine.

4. Green scale Asterofecanivon phoenicis Ram. Rao: The green scale was
found in low densities on the Kornish date palms and in an orchard in U slal
Mohamad. on leaflets together with the Parlatoria date scale. The average of
mtested Jeaflets in both areas were O and 5. respectively, This scale is less
dangerous 1o trees than is Parlatoria date scale. The inscet is Tound in Trag.
Saudi Arabia and Palestine.

5. Red date scale Phoenicoccns marlani Ckl.: The red scale was found on
the bases of fronds {fig. 15) and sometimes attacking the fruits. s injury to
trees 15 similar to that of other scale insects but the extent of its injury is
known to be [ess. than Parlatoria scale. The insect was found on the bases of
the leaves in most of the orchards visited. This scale has a wide distribution.

0 The dubas bug Ommatissus binotatus Deberg: This inseet was identified
from its epgs which were partly inserted inside the midribs of the leaflets,
Shedded skins of the insect with spots of balck mould which grows on
honeydew droplets secreted by the insect were also noted. These are only
indications of the presence of this insect at study time and were observed on
the Kornish in [olka. MIA authoritics reported an abundance of haneydew
on fronds of date paims in spring. This additionally confirms the presence of
the insect in Qatar. It has alrcady been reported in Trag, Kuwait, United
Arab Emirates, Oman, Saudi Arabia. Egypt. Libya, Algeria. {ran and
Bahrain.

7. Greater date moth Arenipses sabella (Hampson): A larva, dark in colour,
about 20 mm. long, typical of this insect, was found in the head of one tree in
an orchard in Gharafa. Further confirmation is needed in the spring when the
insect becomes active. In Iraq this insect becomes active in March and April.
The greater date moth is present in Iraq, Palestine, Egypt, Saudi Arabia,
Iran and the Punjab.

8. Termite: Termite tunnels without insects were observed only in one date
palm in an orchard in Gharafa. Search for its presence in other orchards failed.

Termites are very important pests on date palms and other trees in Iraq, Saudi
Arabia and Egypt.
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Y. Crcada Platyplura arabica: The shedded skins of the cicada were found
on trunks of date palms in many orchards. El-Haidari communicated that in
1979, he found the cicada P. arabica in Ras El Khaima, (UAE), laying their
eggs in the fronds during April. 1t is possible that the shedded skins reported
above belong to this species i Qatar.

10, Date moth Ephesiia sp.: Pinkish larvae of about 10 mm. long were
found inside dates still on the trees in two regions in Gharafa and in Sadria. It
is suspected that this might be 7. cantelle Walker, Up to 10% infestation was
found. It is known that this insect starts infesting mature dates on the trees.
When the fruits are transferred to the storehouses, the small infestation
increases. In Irag, Hussain {5) found that infestation of Zehdi date variety
increased up to 85% after one year in storehouses. This insect is present in
Iraq, Saudi Arabia, Egypt, Sudan, Libva, Algenia and Morocco.

1%, Dried fruit bectie Carpophilis sp.; Adulis of this insecct were found in
date fruits left on the trees in Sadria in North Qatar. Usually the insect
attacks mature dates with high moisture content in the field and in the
storehouses. The adults are about 2—4mm. in length with the elytron wings
shorter than the abdomen. The white legless larvae reach up to 6 mm.

C. hemipterus 1.. one of the species of this group of insect is distributed in
Iraq, Palestine, Egypt, Somalia and Libya.

12. Rodents: Skeletons of small and large rats were observed in orchards
and their burrowing holes with heaps of soil near the bases of trces were
seen, as well (Fig., 16). It appears, on first survey, that the rat population is
dangerousty high. Rats gnaw the roots and stems and feed on the fruits,

CONCLUSIONS

1. In this survey more than 11 insect species and more than one species of
rodents were observed attacking dates or palm trees in Qatar as recorded.

2. Qut of the 11 insect pests, 10 which were identified and recorded could
be the first records in Qatar.

3. Other insect pesis may also be found if a survey is conducted between
March-and June.

4. The most important insect pest of date paims and those responsible for
the present problems are the stem borer J. hamumerschmidti and the fruit
stalk borer (. elegans. Other insects which could become important
problems are the parlatoria date scale , P. blanchardi and the dubas bug O.
binotatus.
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5. The methods of chemical control of most insects on date palms in Qatar,
are known with the exception of the stem borer and the stalk borer. The
nature of their biology and their presence within the tree trunks made the
control difficult. At present, there 1s no chemical control method that we
know which could be recommended,

DISCUSSION ON THY CHEMICAL CONTROL METHODS OF BORERS

BDespite the drawbacks from the use of insecticides for the control of date
palm borers, such as the imbalance between the insect pests and their
encmies as well as their dangers to man and his livestocks; it is the openion of
the author, that chemical control is the only quick method available at
present to meet the borer problem in Qatar.

Biological control as an alternative method to chemical control, is not
certain at present but it should be considered. Integrated control should be
practised whenever it is possible. The following is a discussion on the vse of
chemical insecticides against date palm borers.

Systemic insecticides injected into the trunks of date palmns have been
mentioned as possible methods of controlling the borers. Placing fumigant
insecticides into the exit holes of the stem borers 15 also suggested, Most
likely neither of these methods would be effective. Points to consider are the
following:

1. It is not known how a systemic insecticide moves within date palm
trunks; (these trees are monocotylydenous with the conducting vessels filling
the trunks).

2. It is not known if a systemic insecticade can reach the borer larvae in an
infested tree in which parts of the conductive tissues are destroyed, cut or
moulded.

3. 1t is also not known which systemic insecticide can reach and kill the
larvae inside the trunk and at what dosage.

4. In the case of the stalk borer, the larvae are usually found in weak trees
or dead- trunks, neithier of which is good for insecticidal movement.

All the above points need investigation and should make interesting
research studies.

Points to consider when using fumigant insecticides:

1. A fumigant insecticide placed in the borer exit holes in the tree trunk
probably would not be effective because the holes of the stem borer would be

empty, the borers having already jeft the trunk. It is not known if toxic fumes
would penetrate the trunk through these exit holes reaching the larvae
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focated somewhere within the teunk tissue and belonging to subsequent
infestations.

2. Over 250 holes were estimated in some trees: oo many holes for
nractical application.

3. Fumigants disappear shortly after application, but further infestation
takes place. If the application is carvied out at the end of the scason, the
borer damage has already been done.

Spraying an eftective contact and stomach insecticide to cover tree head
and trunk in sufficicnt amounts to kifl emerging adults or egg laying females
or boring larvae during their active periods, appear to have better chance (o
succeed as a control method than systemic ov fumigant insecticides.

However, the use of contact and stomach secticides depends upon having
the following information on each borer spectes: a) Established date of adult
emergence; b) Period of adult presence in the tield; ¢) Period of adult peak; d)
Time ofadultdisappearence; e) Resultsof laboratory tests for sereening insecti-
cides.

With regard to selecting an insecticide the following must be considered: f)
Selection of an msecticide with a high toxicity for larvae and adults with long
persistance on the tree and low mammalian toxicity. g) Results of testing
candidate insecticides in a few orchards. h) the establishment ol dosage,
dming of first application, and frequency of application, predicted on
information obtained in a-c above.

When an efficient inSecticide has been selected then a campaign should be
started o stimulate awareness among farmers and orchards owners of the
dangers of borer insects and the necessity for controfling them. Information
media  (publications. radio, TV) should be used to disseminate the
information as well as meeting with the farmers. The campaign must also
mnclude the dangers arising from handling and treating trees with insecticides
and how to avoud them.

BRECOMMENDATIONS

1. Another inscct survey of date palms in Qatar should be made any time
from March through June to identify other insect pests and to record the
mtensity of infestation and their distribution.

2. The survey should include enemies of date palm insect pests mainly
insect parasites and predators as well as their pathogens with any observation
an their efficiency in suppressing the insect pest population.

3. Good cultural practices should be applied in ali date paim orchards (and
other areas where palms are planted). These practices include such things as
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regular irrigation as needed, fertilizing, cutting dead leaves and dying trees
and burning them completely without leaving any part of the stem or stubs.
Complete burning is a measure to reduce borer populations.

4. Special attention should be paid now to finding out if bayoud disease is
present in Qatar and immediate measures should be taken to stop a possible
epidemic.

5. Strong enforcement of quarantine measures should be applied at
frontiers and importing date palms from North Africa should be prohibited.

6. A research unit for date palm pests and their enemies should be
established at the MIA.

7. A plan for biologicat control research should also be included. Testing of
the fungus Beauvaria bassiana against J. hammerschmidii and testing the
virus of the Q. rhinoceros a pest of coconut in the Far East, against O.
elegans should also be considered.

8. A full or part-time researcher is required for research on borers and
their control for a minimum of 3 years.

9. A resecarch budget must be allocated to meet research expenses.
ACKNOWLEDGEMENTS

My thanks go to Dr. Yahya Salah, FAO Representative/SAA-FAQO
Country Representative, Baghdad and to Dr. M.\M.A, Khairi, formerly
Officer-in-Charge of the Regional Project for Palm and Dates; to Mr, S.
Mohan, presently Officer-in-Charge for arranging all matters related to the
mission. Thanks are also due to Mr. Abdul Rahman Abdulla, UNDP
Resident Representative and to Mr. Leang, Deputy Resident Representa-
tive, UNDP Qatar. Thanks also go to Mr. Abdalla Al-Gawari, Deputy
Minister of Industry and Agriculture; Mr. Ibrahim Al-Badr, Head of the
Office of Agricultural Affairs, whose meeting with me and discussions of the
problems were very valuable; Mr. Saced Iki, Engineer in the Plant
Protection Dept., MIA who accompanied me and worked with me during the
survey; and to Mr. Ahmad, driver who helped me in many ways.

LITERATURE CITED

1. Dhiab, I.M.; 1A Swayir & [. Abdul-Ahad (1983): Investigations on Palm stem
barer Pseudophilus testacens. Yearbook of Plant Protection Research. 2(1):
103-12. Ministry of Agriculture and Agrarian Reform, Irag.

2. Djerbi, M, {1983): Diseases of the date palm { Phoenix dactylifera L.} Regional
Project for Palm and Dates Research Centre in the Near East and North
Africa, Baghdad, pp. 108, plates 4 refs,

3 El-Haidari, H.S. (1980): Insects of dates and date palms in the Near East and

257




AFAl-Azawi

North Africa. Regional Project for Palm and Dates Research Centre in the
Near Last and North Africa, Baghdad. pp. 37, illus 4+ refs.

4, Hammad, S.M.; A.A. Kadous & M.M. Ramadan (1982): Predators and
parasites of date palm insects in Al-Hassa and al-Qatif regions, (Eastern
Province, Saudi Arabia). Proceedings First Symposium on the Dafe Palm,
KFU, Al-Tfassa, Saudi Arabia, March 1982, 322-41.

5. Hussam, A.A. (1974): Daie palms and dates with their pests in Iraq. Baghdad:
Baghdad University Press, 166 pp.
0. Iki, S.S. (1985): Personal communications.

7. Kadous, A.A.; S.M. Hammad & M.M. Ramadan (1982): Assessment of
damage inflicted upon date palms by Pseudopilus testaceus Gahan and Orycres
elegans Prell. in Al-Iassa Qasis. Proceedings First Symposium on the Date
Paim, KFU, Al-Massa, Saudi Arabia, March 1982, 352-61.

8. Swayir, LA .M. Dhiab & H. Kadhum (1983): Investigations on palm
fruit-bunch borer, Orycres elegans. Yearbook of Plant Protection Research,
2(1): 97-102. Ministry of Agriculture and Agrarian Reform, Iraq.

9. Thabit, M.F. (undated). Insect pests and plant diseases in Qatar and their
control. Extension publication, Plant Protection Department, Agricultural
Adminisiration Affairs, Ministry of Industry and Agriculture, Qatar. pp. 49.

Table 1
Intensity of inféstation with patim siem borer J. hamnierschinidti in different regions of
Qatar (5 trees/orchards).

Region Distance Average Range of Average
from height holes/(vee holes/tree
Capital of date palm
(m.)
Kornish Avenue Doha 2.5 8-30 21
Gharafa 1 Km. 3.0 20-83 45
Gharala 10 Km, 3.6 10-73 28 o
Um Slal Moh. 20) Km. 4.5 1-30 9
Um Slal Ali 5.0 1-27 21
Um Slal Al 6.0 7-126 54
Mazraa 25 Km. 54 4-47 34
Sadria 100 Km. 4.0 0-4 2
Sadyia 100 Km, 3.0 211 5
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Fig.1 A typical date palm orchard in Qatar.

Fig.2

Exit holes on the date
palm trunk, a sign of
stem borer Jebusea .
hammerschmidti  in- %
festation. This tree is -
heavily infested with .
the borer and so in
most orclards visited
in Qafar,




Fig.4

Brown substance sec-
reted by trunk covers
the arca below the en-
trance of the stem bor-
er J. hammershemidi
larvae.

AF Al-Azaws
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Fig.3

Exit holes on  date
palm root region; a
sign of stem borer in-
festation, J. hammers-
chmidti,



Fig.3

Fig.6

A survey of Insect Pests

The larva of stem borer J. hanumerschnidii inside base of an infested frond.

Larva of stem borer J. hamunerschmidt inside a date palm trunk.
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Fig.8

A date palm trunk, cur
open to show infected
tissue caused by bac-
teria & fungi, whose
speres entered through
exit holes of the stem
borer J.  hammers-
chmidii,

AT ALAzawi

262

Fig.7

A date palm frunk cut
open to show dead tis-
sue the trunk due to J.
hammerschmidti i~
festation.
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Fig.9

A weak tree with dead
fronds belicved to be
caused by stem Dborer
infestation  J.  ham-
mierschimidii in Qatar.

Fig.10

Dissected head of tree
showing furrows of lar-
vae of stem borer J.
hammerschmidi found
in the grawing tip.
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Fig.11

Date palm trunk heavi-
ly infested with fruit
stalk borer O. elegans.

Fig.12  Fruit stalk borer Q. elegans. Clockwise from top, pupa, pupa inside a hole,
farva and adult. All were found in a dead, but standing date palm and at
different heights.
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Fig. 13

Stubs from fallenn date
palm were burned to
control  borers.,  The
stubs are full of fur-
rows & holes of the
fruit stalk borer O, ele-
pans.

Fig.i4  Parlatoria scales, Parlatoria blanchardi on leaflet from infested tree in
Cornich & Other areas.
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Fig.15  Red scale, Phoenicoccus marlani on bases of fronds was found in most of
the orchards wvisited.

Fig.16 ~ Rodents burrowing holes with heaps of soil near bases of date paim trunks,
heavy infestation with rodents was found.
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AN ANALYSIS OF MARKET CONDUCYT IN THE
DATE-MARKETING
SYSTEM OF SIND-PAKISTAN
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Departiient of Agriculiural Eeonomies, the Queen's
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Ireland. UK.

ABSTRACT

The aim of this paper is to analyse the market conduct of the date
marketing system in Sind-Pakistan. The methods of exchange, price
formation at each marketing level and non-price practices are analysed. The
impact of market structure on conduct is also evaluated.
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INTROGUCTION

The paper examines methods ot purchase and disposal of dates at auction
markets as well as at procurement centres, methods of price formation at
date orchard, wholesale and retadl levels and non-price practices particularly
those carried out by wholesalers at assembly markets. The data analysed in
this paper are mainly primary and were collected from the date growers and
the marketing intermediaries by personal interviews, A brief discussion of
the meaning and significance of market conduct is given prior to the analysis
of empirical data.

Due to lack of time, the price analysis in this paper uses data limited to ten
firms only at each marketing fevel. At producer level data were coilected in
the districts of Sukkur and Khairpur, the most prominent date producing
districts of Sukkur and Khairpur, the most prominent date producing districts
in Sind. At wholesale and retail levels the coverage extended to three most
important date markets in Sind viz. Sukkur, Hyderabad and Karachi, All
prices were obtained by personal interviews. Due to limited cooperation by
the authorities at procurement centres the selling prices of date producers
were taken to be the same as the purchasing prices of these centres. The
prices of dates sold abroad, supplied by the Pakistan Export Promotion
Bureau, were assumed to be their selling prices. The pertod of analysis covers
only one year i.e. 1983-84. This was the only period for which it was possible
to collect reliable primary data. Cleatly, this restriets somewhat the
conclusions which can be drawn from the analysis.

Bain (1) defines conduct and set its limit as «the compasite of ‘acts”
practices, and policies of sellers in arriving at and in some way coordinating
their several decisions as to what prices to charge, what output to produce,
what selling costs to incur, what product designs to offer, what actual or
potential competitors to discourage and so on». However, Bain (1) encoun-
tered difficulty in empirically establishing Structure-Conduct-Performance
links and therefore stresses the formulation of dircct empirical links between
market structure and performance excluding the intervening condnet
variable. But Clodius & Muelier (4), Sosnick (7) & Caves (3) have stressed
the importance of the intervening conduct variable. More recently econo-
mists have again admitted to its importance. According to Needham (5) «the
central hypothesis of industrial organization theory is thatl there exists a
systematic relationship between ‘industrial structure’ and a firm’'s conduct
and therefore between industrial structure and economic performance.»
Baker (2) also has quoted Richard Caves idea that «market structure is
important because the structure determines the behaviour which in turn
determines the quality of the industry’s performance.»

1. Methods of Exchange: In 8ind, traditionally dates were sold through two
major outlets i.e. assembly auction markets and primary local markets.
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Howevers, after the entry of procurement centres the selling outlets have
changed and af present dates arve sold through the assernbly auction markets
and procurement centres.

Auction was by far the most important method accounting for 96 per cent
of the total sample quantity purchased by the date wholesale firms. The
major portion of dates (i.e. 52 per cent) were sold in Sind markets whereas 29
per cent were sold 10 other provinees of Pakistan and [9 per cent were
exported abroad.

Purchases at procurement centres were made direct from date producers
on negotiated prices, and at present are limited to the Asil variety in
dehydrated form. The major outlet of the supplies at these centres was exports
abroad. Only a meagre percentage (i.e. 10 per cent of their total supplies) is
sold at Sind urban markets.

2. Methods of Price Formation: In Sind, the methods of price formation at
cach marketing level are haphazard. In the date season, the prices are
determined through open auction at assembly auction markets. In the
off-season when there is little demand and the number of bidders is smalt, the
producers prefer 1o sell their dates at negotiated prices directly to wholesale
firms at assembiy auction markets. In the month of fasting (if it falls in the
off-season) when the demand is relatively high, the producers prefer to sell
their surpluses in open auction.

At wholesale level due to improper storage lacilities the marketing of
unprocessed dates is limited to the date season only, whereas the processed
dates are sold throughout the year. Most of the wholesele firms working in
the assembly markets sell their stocks at negotiated prices when purchased by
retailers particularly in the déff-season. The wholesale firms who work in the
urban markets have to reauction their purchased stocks (from the assembly
markets) particuarly during the date scason. In the off-scason these
wholesale firms also sell their stocks in small quantities at negotiated prices,
particularly o the retailers. Although the date does not come under the
‘essential commodities’ the Government intervenes in the public interest
during the fasting month when the demand incrcases to keep the prices in
conlrol by restricting wholesale profil margims to between 5 and 10 per cent
on their auction purchased prices',

Al retait level the prices are set by the owners at shop level. It has been
observed that price formation methods are very haphazard particularly by
small muitiple shop retailers. Many smaller retailers mostly use a large local
retaiier as a price reference.

(1) In Sind-Pakistan twenty commodites come under "essential commodities” and their prices
are contralled and dectared by the Government.
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3. Inequity and Inefficiency in Marker Structure: 1t has been abserved that
the following practices and traditions were possible sources of inequity or
inefficiency. These issues were raised by producers and other market agents
during the course of interviews.

{a) Policies towards the setting of prices at wholesale level are unfair, Rizvi

* & Davis {6) indicated that competition 1s being climinated by the

dominant group of wholesale firms which they referred to as type ‘A’
wholesalers.

{b) The prices paid to producers are uncompetitive, due to low bargaining
power of the date producers resulting from the perishable nature of the
product and lack of storage facilities.

(c} Policies towards the setting of quality standards for the product
particularly at the procurement centres are not satisfactory (i.e. price
discrimination exists in the name of so called low quality of the
product).

(d) Non-price practices arc significant elements of competition in the Sind
date market, particularly at whoiesale level.

(e) the methods of exchange are not fair. The wholesalers-cum-
commission agents (type *A’) who are also working as auctioneers in
the same market are known to practise unfair tactics in acquiring the
supplies for themselves or for their buyers.

(f)  As the date trade is not very sophisticated, sales promotion and
advertising do not appear to be major competitive weapons.

4. Date Producer Prices: Figure I, shows the monthly current selling prices
(Rupees Per Maund) in both Sukkur and Khairpur districts, Tt is apparent
that prices of the Asil variety in all three forms are higher than the Fash
variety, The reasons for this are the quality, weight and high average
proportion of pulp with fruit of the Asil variety, The consumer preference for
the dehydrated form is evident from its higher price compared (o dry (being
1.29 times higher in weight also) in both Asil and Fasli varietics. The
consumer preference for processed dates over unprocessed dates is evident
from its higher prices. The main reason for the lower prices for unprocessed
dates is a limited demand coupled with the high supplies available for a
limited time period.

A significant increase in prices occurred at both these assembly markets
between July and October, which reflects high demand pressure during the
date season. From Gctober to April the prices remained mostly static with
small fluctuations reflecting a constant demand during this period. They
started increasing again in both markets from April due to the expected
increase in demand because of the fasting month whichk fell in June 1984,
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A considerable and fairly constant price differential exists between the two
main date producing districts viz Khairpur and Sukkur of Sind province, This
reflects the better bargaining position of Khairpur district date producers.

Tubie I shows the average negotiated prices of Asil (dehydrated) dates. It
is evident that the average prices at procurement centres were significantly
lower than the prices at Khairpuy assembly auction market for the same date
form and variety. This suggests that considerable bargaining power is
possessed by these procurement centres,

5. Date Wholesale Prices: Figure 2 shows the average current selling prices
during 1983-84 at Sukkur, Hyderabad and Karachi wholesale markets of each
date variety and form separately. It is apparent that prices at wholesale level
are flexible and reflect considerable variations in date producer prices.

In a competitive market structure the prices at geographically separated
markets are expected to move in a uniform manner in response to changes in
enonomic forces of supply and demand. The speed and accuracy with which
relative prices react and adjust to these stimuli can be taken as an indication
of the degree of economic interrelationship berween the markets. To
mvestigate this, correlation analysis Table 2 wasemptoyed to determine the
degree of association between the prices of three geographically separated
wholesale markets.

In a market structure satisfying the precondition of perfect product
mobility not only the correlation coctficients between market prices should
be very high, but also inter-market price differentials should be equal to or
less than the transshipment costs. Any difference in prices of various markets
in excess of these costs is taken as evidence of market imperfection and
should be climinated in order to satisfy the requirements of effective
competition.

Table 3 shows the selling prices and transshipment costs between Sukkur
assembly market and Hyderabad and Karachi urban markets. It is apparent
that the price differentials between the markets are higher than the
transshipment costs which indicates market imperfections at these market
levels.

6. Non-Price Pracrices: An atlempt was made to detect the non-price
practices prevailing in Sind date market. Table 4 lists the restrictive trade
practices carried out at the wholesale level, particularly in the assembly
markets. Competition in the urban and rural markets is usually confined to
price competition and the non-price aspects are not widespread. Although
the effects of these are not directly quantified there may be a case for
restricting themin the public interest, particularly if it can be shown that they
resirict price competition.
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7. Date Retail Prices: Figure 3 shows the average current retail prices in
1983-84. The prices reflect the demand wnd supply balance during the
consumption parieds and the variations in the wholesale and orchard prices,

Irom the above price discussion it is hypothesized that the conduet of date
setlers with regard to determination of prices at cach marketing level is ¢ither
mdependent or quasi-independent, At the archard level date producers are
not in such a strong position 1o be called price makers but must be ireated as
price-takers,

At the wholesale fevel type "B wholesale lirms are generally tollowing the
prevaifing prices charged by the type "A” whalesale firms and there is no
apparent collusion between them. If they did collude it could put them into a
loss making position if the type "A” wholesale firms stavted to employ
coercive tactics. through the use of predatory and exclusionary measures,
such as price-squeezing. Therefore. it is hypothesized that at the wholesale
fevel the relationship between type "A” and "B firms is one of tactical
collusion or co-operation. This hypothesis will be tested during the
assessment of market performance as at this stage it is rather difficult to
prediet the aims pursued from the observed market conduct. However, if
moderate conceatration tends to be associated with a hybrid profit
maximization type of behaviour, it should tend to lead to fower profits and
larger outputs by wholesale firms than very high concentration levels.

At retail fevel the prices reflect considerabte variations in the wholesaie
and producer prices. Due to the relatively strong position of the wholesale
sector it s hypothesized that wholesalers take a farger portion of the
‘consumer Rupee’ than the date retailers. This hypothesis witl be tested in an
on-going examination of date market performance,

8. CONCLUSION

The following conclusions may be drawn about market conduct 1 the Sind
date market. "

(i) 1In 1983, out of the portion of the dates (i.e. 82 per cent) sold through
the Sind auction markets, 52 per cent was consumed at the domestic
level and 29 per cent was sold to other provinces in Pakistan and the
balance (i.e. 19 per cent) exported.

(it}  The prices for both Asil and Fasli varieties (form wise) rose in the date
eonsumption periods and were static during the rest of the year.

(iii) ‘The prices of processed dates were higher than the unprocessed dates
and the prices of dehydrated dates were higher than the dry dates for
both date varieties. Moreover the prices of the Asil variety were higher
than the Fasli variety.
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(iv)

(v)

(vi)

{vii}

(viii)

An Analysis of Marker Conduct

A considerable and fairly constant differential exists between Khairpur
and Sukkur date producers’ prices which shows the better bargaining
position of Khairpur district date producers.

The prices received by the date producers at Khairpur procurement
centres were lower than the prices received at the auction markets in
Khairpur, which may reflect the better bargaining position of the
procurement centres.

The price movements at wholesale and retail levels reflected variations
in producer prices.

Spatial pricing inefficiency is apparent between the rural assembly
market and the urban central markets.

Non-price practices may play a role in restricting price competition
between wholesalers in the Sind date market.
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Table 1
Average Prices at Procurement Centres

Month Asil (dehydrated)

August 1983 195 -

September 1983 * 215 -

* Includes Rain Allowance.

SOURCE: Personal interviews with Date Producers 1983
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Table 2
Correlation Coefficients beftween Sukkur, Hyderabad and Karachi.
Wholesale markets for each variety
(form wise) during 1983 - 84

Form of Date Coefficient
Cocficient of determination'
Suklkur (wholesaler) — Hyderabad (W.5.) (1)
Astd Fresh 0.99
Dry (.48
Dehydrated 0.89
Fasli Fresh 0.96
Dry 0.41
Dehydrated (.87
Hyvderabad {wholesaler) — Karachi (W.S.)
Asil Fresh 0.85
Dry 0.87
Dehydrated 0.86
Fasli Fresh 0.96
Dry 0.35
Dchydrated .81
Sukkur (wholesaler) — Karachi (W.5.)
Asil Fresh 0.87
Dry 0.61
Dehydrated 0.79
Fasli Fresh 1.00
Dry 0.6%9
Dehydrated 0.77
1)  AllCoefficients for the main varieties and forms were highly significant indicating a very high

degree of association between prices in the three markets,
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Table 3
Wholesale Market Prices and Transhipment Costs

{Rupees per maund)

Market Selling Transshipment Price

Price Costs Difference
Sukkur 217/57 — —
Hyderabad 238/78 G/75 21/2}
Karachi 263/67 9/37 46/10

Source: Field Survey data 1983,

Table 4
Non Price Praciices

Financing .

Providing Foreign Exchange Facilities, Lodging and Boarding Fucilities
Providing Packaging Material ar Date Orchards

Providing Haulage Facilittes, Free Technical Services and Employment 1o
Desendanis of Large Producers

Storage Facilites,

Source: Personal interviews with wholesale firms,
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Fig.1 Monthly date producer prices at Sukkur and Khairpur assembly auction mar-
kets during 1983-84
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ABSTRACTS OF RECENT RESEARCH
ON THE DATE PALM

PRODUCTION
General

NIGERIA, NIGERIAN INSTITUTE FOK OIL. PALM RESEARCIL
Nineteenth Annual Report. Benin City, Nigeria, 1982, 88 pp.

Research 1s also reported on dates.

PAKISTAN, AYUB AGRICULTURAL RESEARCH INSITUTE.
FAISALABAD. Annual Report 1982-83. Faisalabad, Pakistan 1984, 393 pp.

Shart research report on dates is also included.

DEMASON, D A. Histochemical and ultrastructural changes in the
haustorium of date {(Phoenmix dactylifera 1..) Protoplasma 1985, 126 (3}
168-77 [24 references, 20 plates]. California University, Riverside, CA
92521, USA.

During imbition of Medjool date embryas, ali cotyledon cells showed the
same changes: protein and lipid bodies degraded, somooth endoplasmic
reticulum (ER)} increased in amount, and dictyosomes appeared. At
germination, the distal portion of the cotyledon expanded to form the
haustorium. At this time, epithelial cells had a dense cytoplasm with many
extremely samll vacuoles. Many ribosomes were present along with Er,
dictyosomes, and mitochondria. the parenchyma cells had large vacuoles and
a small amount of peripheral cytoplasm, Between 2 and 6 weeks after
germination, epithelial cells still retained the dens cytoplasm and many
organelles appeared: glyoxysomes, large lipid bodies, amyloplasts, large
osmiophilic bodies, and abundant rough and smooth ER which appeared to
merge into the plasmalemma. A thin electron-transparent inner wall layer
with many small internal projections was added to the cell walls. Starch
grains appeared first in the subsurface and internal parenchyma and
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subsequently in the epithelium. Lipid bodies, glyoxysomes, protein, and
osmiophilic bodies occurred in the epithelial and subepithelial cell Tayers but
not in the internal parenchyma. At 8 weeks after germination, the cytoplasm
became electron transparent, vacuolation occurted, lipid bodies and
osmiophilic degraded and the endomembranes disassembled. After 10
weeks, the cells were empty. These data supported the hypothesis that the
major functions of the haustorium were absorption and storage.

Abstract taken from Horticultural Abstracts)

DEMASON. D.A.; SEXTON. R.; GORMAN, M.; REID. 1.5.G.
Structure and biochemistry of endosperm breakdown in date palm (Phoenix
daciyiifera 1..) sceds. Protoplasma (1983), 126 (3): 159-67 [En. 20 refs, 13
plates] California University, Riverside, CA 92521, USA.

The zene of endosperm breakdown in the germinated Medjool date sced
was a narrow arca immediately adjacent to the surface of the enlarging
cotyiedon., or haustorium. The zone width was correlated with the amount of
cell division in the adjacent region of the haustonum. The sequence of
endosperm breakdown was: (1) protein bodies vacuolated: (2} storage cell
walls became electron-transparent immediately adpacent to the protoplast of
cach endosperm cell: (3} all remaining cytoplasm and lipid bodies dis-
appeared: and {(4) the remaining cell walls became electron-transparent and
collapsed against the haustorium surface. Two cell wall hydrolases were
present:endo-@F-mannanase (EC 3.2.1.78)and B-mannosidase (EC 3.2.1.25).
B-Mannosidase was detectable in the endosperm belore germination. At
germination. the major portion of activity was found in the soltened
endosperm. B-Mannanase was detectable from germination and there was
always much greater activity in the softened endosperm than elsewhere,
Proteinase was detectable in trace amounts at germmnation in the softened
endosperm but was alse found in the haustorium at later stages. Isolated
haustoria incubated in extracted ivory nut { Phytelephas macrocarpa) mannan
in buffer. caused no mannan breakdown. Haustoria incubated in a solution
of locust bean galactomannan caused no decrease in galactomannan
viscosity. It is suggested that although haustoria probably regulate mannan
breakdown in the endosperm. they do not scem to scerete the hvdrolytic
enzymes concerned.

{Abstract taken from Horticultural Absiracts)
Propagation:

ATA-UR-REHMAN: AHMED. S.: JOHN. 1.. QURAISHI. A. and
GHAFOOR, A. Growth responses by different explant tissues Phoenix
dactylifera, the date palm.

Plant Tissue Culture: Proceedings and Recommendations of the First
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National Meeting of Tissue Culture held at NARC, Islamabad, 18-19 May
1983, National Agricultural Research Centre, Islamabad (Pakistan) p. 73-78.
(14 refs., 2 tables).

DRIRA, N.; BENBADIS, A. Vegetative multiplication of date palm
(Phoenix dacrylifera L.) by reyersion of.in vitro cultured female flower buds.
Journal of Plant Physiology 1985, 119 (3): 227-35. [Fr. with En summ, 8 refs,
13 plates] Ecole Nationale des Ingénicurs de Sfax, BP «W», 3038 Sfax,
Tunisia.

Culturing inflorescences of cv. Allig on a medium containing Murashige
and Skoog salts, saccharose, vitamins, amino acids, 2,4-D, 1BA and BA
achieved a reversion from the reproductive 1o the vegetative phase in 50% of
the explants. Remaving IBA or 2,4-D from the medivm markedly reduced
the percentage of reverting explants (to 10.4 and 6.2%, fespectively). The
stage of flower primordia differentiation at the time of placing on the culture
medium was important since explants with pedicels <1 om long mostly
reverted 1o the vegetative phase, but ag the pedicels became longer. up 1o 3
em, more and more developed thin and elongated flowers.

{Abstract taken from Horticultural Abstracts).

GABR, M.F.; TISSERAT, B. Propagating palms in vitre  with special
emphasis on the date palm (Phoeniv dacivlifera 1..). Scientia Horticulturae
1985, 25 (3): 255-62 [8 refs] Desert Institute, Mataria, Egypt.

Tissue cubture methods are described for the vegetative propagation of
several palm species either through shoot tip culture or plantlet differentia-
tion via embryogenic callus. P. dactylifera seedling shoot tips of various sizes
were cultured in either liquid or agar modified Murashige and Skoog (MS)
medium containing 0.0-1.0 mg/litre NAA and (1.0-15.0 mg/litre BA or 21IP to
enhance shoot growth and induces axillary budding. Satisfactory P
dactylifera shoot tip growth and proliferation was obtained from explants that
were 3 mm in length, consisting of the apical meristem region and 2-5
adjacent leaf primordia. Optimum shoot tip devélopment and axiliary
budding was obtained by initially cstablishing explants on an agar medium
for 2 weeks, then transferring to a liguid medium. In another trial shoot tips
from several species were cultured on MS media containing 100 mg/live
2,4-1D, 3 mg/litre 21P and 3g/litre activiated charcoal. or on M$ medijum
containing 1 mg/litre NAA and charcoal. Shoot tips of Merroxylon sp..
Phaenix canariensis. P. dactylifera cultivars Khalasa, Theory and Zahidi, and
P. roebelenii cultured on a medium with 2.4-1> and 21P initiated callus,
asexual ecmbryos and free-living plantlets after 4-8 months in culture. Shoot
tips from Erythea edulis, P. canariensis, the 3 P. daciylifera cultivars,
Washingtonia filiferajand W. robusts, cultured on medium containing NAA.
developed into plantlets with well-developed leaves and adventitious roots
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within 2-6 months from the time of planting. In some cases cultured date
palm shoot tips gave rise to axillary buds.

(Abstract taken from Horticultural Abstracts)

MAURICE:, V.; VANDERCOOK. C.E.; TISSERAT. B. Automated
plant surface sterilization system. Physiologic Végétale (1985}, 23(1): 127-33
[En with Fr summ., 7 ref] Ecole Nationale Supéricure des Industries
agro-alimentaires, 91300 Massy, France.

An apparatus for sterilizing plant material before tissue culture is
described. Agitation, application and removal of disinfectant, sterile water
rinsing and time of surface sterilization are controlled automaticalty using a
microcompulter. No significant differences between manual and automated
steritization were found for Cucurbita pepo seeds or dilllAnethwm graveolens)
petiole explants, but when Alcide or NaOCl was used as a disinfectant,
automated sterilization of date seeds was more effective than manual
sterilization.,

{Abstract taken from Horticultural Abstracis)

TISSERAT, B.; DEMASON, D.A. Occurrence and histalogical structure
of offshoots and inflorescences produced from Pheenix dactylifera 1.
plantlets in vitro. Bulletin of the Torrey Botanical Club 1985, 112(1); 35-42
(22 refs, 3 plates) Fruit and Vegetable Chemistry Laboratory, Agricultural
Research Service, Pasddena, CA 91106, USA.

Studies are reported on plantlets derived from lateral bud callus, excised
zygotic embryos and shoot tip cultures. Plantlets, about 2-4 months old,
could produce offshoots when grown on a basal nutrient mediem sup-
plemented with 0.1 mg/itre NAA. These additional shoots were derived
from a common shoot axis via lateral bud proliferations. Suckering occurred
in about 40% of the asexual plantlets derived from callus, but less freguently
in plantlets derived from excised embryos and shoot tips (10% and 20%,
respectively). Inflorescences were sometimes produced from these lateral
bud outgrowths in cultured shoot tip and excised embryo cultures.
Inflorescence production occurred on nutrient media containing 0.1 mg.
NAA and 5-15 mg/litre BA, Kinetin or N® -(A%isopentyl) adenine.

(Abstract taken from Horticultural Abstracts)
Pollen & Pollination:

GROSZ, F.; SARIG, Y. and RASIS, A. Development of ground-
operated mechanical pollinator for date palms. Tropical Agriculture (Trini-
dad and Tobago). 1986, 63(1): 49-51.

A simple one-man operated mechanical pollinator was designed for use at
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ground level and tested on daie palms. 'The specific objectives: (1) to achieve
fruit set and vield at least equal to that obtained from hand pollination; to
consume ng greater amount of pollen than currently-used mechanical
pollinators; (3) to mount the system on a standard tractor; and (4) to provide
safe and comfortable conditions for the operator. Fruit set, size and quality
were the same as or better than with currently used methods. Working
capacity with the new method was 300-500 trees/h for 2 persons vs. 10 trees/h
for one person performing manual pollination. The working capacity for the
highAift platform is the same, but this system is less safe and less confortable.

(Abstract iaken from Abstracts on Tropical Agriculture).

KHALIFA, A, HAMDY, ZM., AZZOUZ, S and El MASRY, H.
Effect of sources of pollen on the physical and chemical quality of ‘Amhat’
date variety. Agricultural Research Review 1980 (published in 1982), 58(3):
15-23 [En with Ar summ, 13 refs.] Hort. Res. [nstitute, Agric. Res. Centre,
Min. Agriculture, Cairo, Egypt.

Poilination of ‘Amhat’ rutab dates with pollen from ‘Haiyan’ males
increased fruit set, accelerated ripening and gave fruit with betier fresh wt,,
total soluble solids, tannin, total sugars, sucrose and reducing sugar content
values than polien from ‘Sewy’ , ‘Samany’ and ‘Ambhat’ var.

(Abstract taken from Food Sc. & Tech. Abstract).

SHABANA, H.R.; EBRAHIM, T.K. and MAWLOD, E.A. Biological
study of some date palm male culitvars and comparison between mechanical
and hand pollen extraction. J. Agric. Water Resources Res. (SRC}, Irag
1985, 4 (4): 271-85.

Some biclogical characters concerned with polien grains production were
studied in seven male date palm cultivars at Zaffaraniyah Date Palm
Research Centre near Baghdad for 1983 and 1984 seasons. The cultivars were
Galami, Smaesmi, Khuksi Greatli, Ghannami Ahmir, Ghannami Akbdar,
Khukri Wardi, and Adi. A comparison was made between mechanical and
hand pollen extractions to study the fime effort and quantity of pollen
produced by each method. Ghannami Akhdar was found to be superior than
other cultivars in relation to the number of spadix per one tree in addition to
the higher quantity and viability of its pollen grains. The mechanical
extraction was much more superior than hand extraction per one spadix in
addition to saving time and effort especially when it was clear that this
method has not influence on exiracted pollen grains viability,
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PROCESSING & PRODUCTS

CHATHA, G.A.; GILLANI, A.H. and AHMAD, S. Effect of curing
agents on the chemical composition and keeping quality of date fruit. Journal
of Agricultural Research (Pakistan) 1985, 23(1): 71-77 (11 refs, 2 tables).

KHALIL, JT.K.; SAWAYA, W.N.; KHATCHADOURIAN, H.A;
SAFIL, W.]. Fortification of date bars with yeast proteins and dry skim milk.
Canadian Institute of Food Science and Technology Journal 1984, 17 (3):
131-36 {En with Fr summ, 17 ref] Reg. Agric. & Water Res. Cen., Min. of
Agric & Water, Riyadh, Saudi Araba.

In an attempt to produce palatable high protein and high energy date bars,
plain and chocolate-coated bars were fortified with yeast proteins [Toruway
(T} or Zyest (Z)] and dry skim milk (DSM) in different proportions (9% T +
6.5% DSM; 12% T+ 3.5% DSM,; 2% Z + 11.5% DSM and 4% Z + 9%
DSM). The fortified bars showed higher amounts of protein, fat, fibre, ash,
Na, K, Ca, Mg and P, compared to the unfortified date bar. Fortification also
improved the amino acid profile resulting in an approx. 2-fold increase int he
chemical score. The in-vitro protein digestibility TIVPD) value (77.8%)
increased only slightly but the calculated protein efficiency ratio (C-PER)
increased significantly (P 0.05) from 1.36 to 2.35-2.43 as a result of
fortification. In comparison, IVPD and C-PER values for ANRC-Casein
were 90.0% and 2.50, resp. Milk chocolate coating on the date bars further
improved the nutritional quality so that the C-PERs of the fortified chocolate
bars were equal to hat of casein. Sensory evaluation data showed that all the
bars were equally acceptable and could be stored for 6 months at ambient
temp. without significant loss of quality attributes. 9% T + 6.5% DSM or 2%
Z + 11.5% DSM were the optimum economic levels of supplementation in
terms of nutritive benefit.

KUNZ, P. Equipment for processing dates German Federal Republic
Patent Application (DE 32 38313 AT (1984) [in German]

Equipment for use in processing dates comprises a device receiving the
date to be processed. This device has an upper recess receiving a date; = 1
element supports the date in the recess, this support-element being
prestressed in the direction of the recess. A conveyor transports the device
from a date-feeding point to a processing station.

MOHAMMED, H.H.; BAGHDASSAR, G.A. and MUHSIN, A.A. The
effect of feeding date stones supplemented with two levels of single cell
protein and barley on the performances of Awassi lambs. J. Agric. Water
Resources Res. (SRC), Iraq 1985, 4 (4): 109-22,

Thirty two Awassi lambs, aged 5-6 months, were blocked to live weight
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and allocated randomly to four different diets. Diets 1 and 2 coniprised of 50
and 75% single celi protein (SCP) of the total protein diet. Diet 3 contained
50% urea nitrogen in the diet. Diet 4 was a concentrate mixture. The animals
were penned individually and fed ad. lib. over a 91-day peniod. Balance trial
was undertaken, using 4 rams in a 4 X 4 latin square, simultaneously with the
fattening trial. The experiment was terminated by slaughtering the animals.
The highest animals performances were achieved with group 4 when the
animals were fed on concentrate mixture, however a reasonable perform-
ances wete obtained with the animals fed on diet 1 and 2. Daily
metabolizable energy intake and live weight pain were significantly higher in
group 4 as compared with the other groups (8.77, 8.97, 5.65, 11. 03 MJ and
121, 114, 84 and 191g for groups 1, 2, 3 and 4 respectively).

NEZAM EL-DIN, A.M.; BENJAMIN, N.D. and MAISARA, M.S. A
study on the production of sheets from Zahdi date (in Irag). Zanco (Iraq)
1985, 3(1): 75-84 (Arabic with Ar & En summs).

This study was carried out to find the possibility of sheet production from
Zahdi date variety as well as assessing its quality. Sheet products from dates
juice were poured intostainless steel trays. The product was then dried up at
65° C for 26 hrs. The vartous treatments involved the incorporation of tartaric
acid, citric acid, milk powder, sulphur dioxide and pectin at several
concentration levels. Sulphur dioxide imparted a good quality in taste, colour
and cohesion. Tartaric acid produced an acceptable taste. Finally the
addition of milk powder gave a supplementary effect in amino-acid content
~.and pectin had a good action on cohesion.

Lntomology:

AHMED, T.R. Susceptilnlity of different varieties of dates to Carob
moth, Ephestia calidella (Guenee) in the middle of Irag. J. Agr. Water
Resources Res. (SRC), Irag 1985 4(4): 11-20.

Five varietics of date palms: Jamal Aldeen, Khadrawi, Zahdi, Sayer and
Khassab were evaluated for susceptibility to attack by Carob moth Ephestia
calidella (Guenee). The moth infested dates prior to harvesting, and the
infestation rate is related directly to delay in harvesting. Also there were
significant differences among varicties tested and among the dates on the tree
and wind-detached dates within the same variety. It has been found that
Jamal Aldeen variety was more susceptible than other varieties, while
Khassab showed high resistance for infestation. This may be due to either
late maturity of the dates or lack of preference by the pest.

AL-OMAR, M. A. and AL-BASSOMY, M. Persistence of phosphine gas in
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fumigated Iraqi dates. Journal of Food Safety 1984, 6 (4): 253-60 |En, 6 ref]
Environmental Pollution Dept., Biol. Res. Cen. Jadiriyah Baghdad, Iraq.

Phosphine gas (PH,) 1s a widely used fumigant for stored fruits and grains.
Previous studies indicated that all residues of this gas are climinated by
normal aeration, but the exact time has never be determined. The objective
of this work was to determine the time required for desorption of phosphine
from fumigated dates relative to aeration time and temp. Flame photometric
detection by gas chromatography was used for detection of sorbed
phosphine. Results indicate thai the initial residue levet of PH; falls rapidly
within 24 h after fumigation, but residues persist for a least 9 days. Higher
residue levels were found in dates stored at low temp (4° C) than at 28° C. It
is recommended that fumigated dates be marketed after longer periods of
aeration, especially those aerated at < 4° C.

BLUMBERG, D.; DORON, §.; BITTON, §. Effect of triflumuren on
two species of nitidulid beetles, Carpophilus hemipterus and Urophorus
humeralis. Abstract in Horticultural Abstracts 1985, 55 (9): Abstract No.
T271.

The toxicity of the chitin inhibitor wiflumuron to Carpophilus hemipterus
and Urophorus humeralis, which are important pesss of date palms, was
investigated in the laboratory. The results were promising; adults provided
with diets treated with 0.0125% triflumuron produced eggs that did not hatch
(the effect lasting for 48 h after the adults ceased feeding on the treated dict).
Aduits dipped in 0.0125% triflumuron also produced eggs that failed to
hatch. Though there was no direct ovicidat effect when eggs 0-24 h old were
dipped for 3 s in a solution of 0.0125% tritlumuron, larvae provided with
diets treated with (.0125 or 0.00125% of the compound were killed. An
application of 0.0i125% iriflumuron in & date grove did not prevemt
infestation of the dates by the adults but prevented egg hatch, and virtually
no larvae developed in the fruits. C. hemiplerus was somewhat more
susceptible to the compound than was U, humeralis.

EL-BASHIR, S. and EL-MAKALEH, S. Control of the lesser Date moth
Batrachedra amydraula Meyrick in the Tihama region of the Yemen Arab
Republic. In Proceedings of the first symposium on the date palm in Saudi
Arabia;, King Faisal Umiversity 1983, 418-22 [En, 3 ref.. 1 fig.] Agricultural
Research Service P.O. Box 5788, Yemen Arab Republic.

Date Palms and bananas are the two most important fruit crops grown in
the Tihama coastal plain. The date palm population is estimated at 1.25
million, mainly of the cultivar Taal. Yields are low averaging 5 kg/tree. partly
because of damage by B. amyvdraula. In trials with several insecticides,
apphied at fruit set and then at 3-weck ntervals, the best results were
obtained with Kafil 10% EC (permethnn) at 1.55 emYlitre. with yieldsftree of
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22.3 kg. All insecticides increased the yield/tree threefold or more compared
with untreated controls.

{Abstract taken from Review of Applied Entomology, Ser. A).

KEHAT, M.; BLUMBERG, D.; GREENBERG, §.; GORDON, D.;
BITON, S.; GANTZ, S.; EINI, M. Laboratory and field evaluation of
insecticides for the control of sap beetles (Coleoptera: Nitidulidae) on dates.
Abstract taken from Horticultural Abstract Nov. 1985, 55 (11): Abst, No,
9000.

The effectiveness of twelve ingecticides for the control of Carpophilus
humeralis adults was tested in the laboratory. Azinphos-ethyl, chlorpyri-
phosethyl (chlorpyrifos), cypermethrin, permethrin, deltamethrin and
pirimiphos-methyl were effective. Dimethoate, monocrotophes, methomyl,
endosulfan, diazinon and malathion, were much less effective. The residual
effect under field conditions of azinphos-ethyl {(w.p.) was much longer than
that of azinphos-ethyl (¢.c.}, chlorpyrifos {e.c.) and cypermethrin {e.c.). The
addition of Coax (unspecified) at 0.1% to chlorpyrifos or cypermethrin
greatly prolonged their residual effect. The residual effect of azinphos-ethyl
(w.p.) was not affected by Coax. In further field trials, azinphos-ethyl (w.p.
25%) at 0.4% or cypermethrin {e.c. 10%) at 0.2% + Coax at 0.1% were the
most effective and BAY SIR 8514 [1-(2 chlorobenzoyl) -— 3 — (4-trifluoro-
methoxyphenyl) urea] (w.p. 25%) at 0.05% was also effective.

(Abstract taken from Horticultural Abstracts).

KLIEN, M.; VENEZIAN, A. The dubas date tropiduchid Ommatissus
binotatus Ivbicus, a threat to date palms in Occupied Palestine. Phytoparasiti-
ca 1985, 13 (2): 95-10G1 [17 refs., 5 figs] Department of Entomology,
Agricultural Research Organization. Volcani Center, Bet Dagan, Occupied
Palestine.,

The tropiduchid Ommatissus binotarus var. [ybicus has become an
important pest of date palms in recent years. It was first observed in 1981 at
OQctura (Southern Arava), Within 2 years it had attacked an entire orchard of
2000 palms of the varieties Medjhool and Deglet Noor. Large quantities of
honeydew were excreted by the pest on the palms. It was bivoltine and
overwintered in the egg stage.

MANSOUR, S A and AL-IHASSAN, M.S. Determination of residues of
pirimiphos-methyl and some of its degradation products in dates. Journal of
Pesticide Science (Japan) 1985, {0 (1): 7-10 (En. & Jap. summs, 8 refs.).

MEISNER. I. WEISSENBERG., M.; BLUMBERG, D.; ASCHER,
K.R.S. Date Palm fruit stone extracts as phagostimuiants for the aduit date
stone beetle,Coccotrypes dactyliperda ¥ .(Coleoptera: Scolytidae). Zeitschrift
fir PHanzenkrankheiten und Pflanzenschutz (1985), 92 (3): 305-309. Ab-
stract taken from Review of Applied Entomology. Ser A. Agricultural 1985,
73 (9): Abstract no. 6276.
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The feeding response of adults of Coccotrypes dactyliperda  to crude
extracts of date {ruit stones and purified exiracts obtained from them was
studied in the laboratory using polystyrene foam discs. The number of holes
bored by females mto treated discs as compared with untreated ones was
used as the eniterion of feeding stimulation. Finely ground date palm stones
were extracted succesively with petroleum ether, chloroform, methanol and
water. The highest activity was observed for the methanol extract at 0.5-4%,
The petroleum cther extract showed slight activity at 1%, whereas no activity
was demonstrated in the chloroform or aqueous extracts. One of the
[ractions obtained by chromatography of the methano) extract on silica gel
exhibited slight activity at 1%.

HASSAN, H.K, TUCKY, N.K. and NEZAM ELDIN, A M. Effect of
type of drying on Zahdi Khalaal. J. Agric. Water Resources Res. (SRC),
Irag 1985, 4 (4): 285-94.

Two methods of dedhydrating ovens, were used to prepare dried Khalaal
of Zahdi cultivar. One method involved the use of conventional oven at 65° C
for 24 hours whereas in second a freeze dryer was used, after treating the
fruits with sulfur dioxide. The data showed that, there was an increase in
totad acidity of samples treated with sulfur dioxide for both drying methods,
The best results concerning colour index was with Khalaal sample treated
with sulfur dioxide. also freczing has an inhibitory cffect 1o browning
reaction. This was clear by decline of amino acids in coloured samples. Tanin
content was found 1o be higher in treatments 2 and 3. Treatment no. 3 got the
higher score in odour and taste. However. the colour of treatment no. | was
accepted by the consumer

WOOD, T.G. and KAMBAL, M.A. Damage to date palms in northern
Sudan by Qdontotermes (Isoptera). Tropical Pest Management 1984 30 (4):
469-70 {En, 5 ref.] Tropical Development & Research Institute, London,
W 8 58], United Kingdom.

Damuage 10 date palms by termiires was observed in the Dongola district of
northern sudan. A species of Odonsotermes of uncertain identity, which has
been referred to in the Hilerature as O, smeathamani and O. nilensis, Toraged
externatly and internallv on palm trees. Termite damage was possibly the
maost important agricultural problem in the arca: 100% ol trees were
estimated to be infested at Dongola. and onc farmer indicated that he lost
1-2% of his trees cach year. The majority of these were at the peak of their
production. and replacement would take 20 vears. There are an estimated 3
msllion palm trees in the district. and at their peak cach produces an average
date crop of 2 sacks/vear. New trees can be given some protection by being
planted in holes treated with aldrin, dieldrin, chlordane or heptachlor at 0.5
g/hole. applied as an emulsion in 100 ml water. New methods such as toxic
baits will be required to protect mature (rees.

(Abstract taken from Rev. of Applied Entomology),
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produced from date liquid sugar and orange flavour and colour with pH 2.5
and concentration of 63° Bx.

The two products could be stored for 6 months at the temperatures of 3°
and 28° C with no cffects on the chemical, physical and organoleptic
properties.
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PRODUCTION OF SOFT DRINKS USING DATE LIQUID SUGAR

H.K.H. Al-Ogaidi, S.M. Rasheed, H.H. Mutluk & 1.M. Khaleel
Agricuiture & Water Resources Research Center, Fudhaliya, Iraq

ABSTRACT

This study aims at using date liquid sugar instead of crystalline sucrose to
oroduce soft drinks.

The results declare the possibility of producing adiluted soft drink by
mixing natural orange juice and date liquid sugar while maintaining the pH at
2.75 as welt as the conceatration at 13° Bx. The concentrated juice was
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A HISTOLOGICAL STUDY ON DATE PALMS TO
DETERMINE THE TIME

OF SPATHE-INFECTION BY MAUGINIELLA
SCAETTAE CAV.

K.K. AIF-HASSAN, M.S. ABDALAH and A.K. ABOUD
Plant Protection Research Centre, Abu Ghrab
Baghdad, Iraq

ABSTRACT

During the periods 1978-79 and 1979-80, a histological study on date palms
in Basrah province was conducted to determine the time of spathe infection
by Mauginiella scaettne. About 150 date palms brought from different regions
were dissected and all of their spathes were subjected 1o laboratory
exanmination. Results showed that the fungus existed in the tissues of leaf

bases during the months of dissection but did not attack the spathes till the
end of January.
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some of them contain tennin and raphides crystals. Fertilization takes place
after 48 hours of pollination, indicated by the formation of dense cytoplasm
around the fertilized egg, disintegration of nuclear tissue & synergids cells,
also the appearance of pollen tube canal.

Five days after pollination the embryos consist of 5-7 cells and still moving
inside the sac, few endosperm nuclei were obsrved in the cytoplasm of the
sac. The carpiilary tissue at the base of style differentiate into sclereids, and
the pollen tube canal begin to diminish. Abortion was observed to occure in
two out of three carples 7 days after pollination. Twenty days after
pollination, a spherical-shaped embryo was noticed at micropylar 1/3 of the
anit-raphae side, while the peripheral {free endosperm nuclei were differenti-
ated to form cells. After 25 days one layer of endosperm cells was formed at
the anti-raphae side and 4-5 layers at the chalazal region, at this time only 8-9
layers of integuments remain. After 30 days three layers of endosperm cells
were formed at anti-ra-hae side and 1-2 layets of cell at the micropylar 1/3 of
the anti-raphae side and 8-12 layers at the chalazal region. After 40 days, 2-3
layers of endosperm cells were formed at the raphae and anti-raphae side,
while 8-12 layers at the micropylar and chalazal region.

Due to unequal and irregular peripheral activity of the endosperm cells
during the late stage of its development, the endosperm cells shows
undulation and folding, after S0 days gradual changes from spherical to
cylindrical shaped of the embryo were observed and the whole endosperm
became cellular, and ultimately after 60 days the endosperm wall became
unevenly thick.
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RIS C:JGUM

STUDIES ON DEVELOPMENTAL ANATOMICAL
CHANGES
IN KHADRAWI DATE PALM EMBRYOS IN
RELATION TO TIME OF POLLINATION AND
CRACKS OF SPATH.

AAAL-ATTAR
Department of Plant Protection,
College of Agriculture, Abu-Ghraib,
Baghdad, Iraq.

ABSTRACT

Studies of permanent serial sections of flowers & fruits of date palm
(Phoenix dactylifera L.) CV. Khadrawi showed the ovules after 24 hrs. of
pollination (48 hrs from spathe cracks) appear to be anatropus to
semi-anatropus, the nucellar tissue are of tenunucellate type and enclosed by
two integument, the embryo-sac of polygonum type and the antipodule cell
differentiate and grows rapidly inward, while the integumentary cells around
the micropyle differentiated to crown-shaped.

The average alyers of carpillary tissues reach 20 layers of parenchyma cells,
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