
19816 

THE DATE B1LM 
JOURNALJ 

EDITORIAL BOARD: 

DR. HASSAN KHALID HASSAN AL-OGAIDI, CHAIRMAN 
DR. ABDALLA S. EL-GHAMDI 
SHEIKH IBRAHIM DIAIG EL-SABAH 
DR. HASHIM EL-BARKUKI 
DR. MUSTAFA LASRAM 
DR. HAIDAR S. EL-HAIDARI 
DR. FARAON AHMED EL-MULLA 
DR. YOUSEF All 
MR. ABBAS AL-SALIH 

S. MOHAN MEMBER SECRETARY 

SECRETARIAT 
TAGHRID DAWOOD ABDULLA 

PUBLISHED HALF- YEARLY BY THE FAO REGIONAL PROJECT 
FOR PALM & DATES RESEARCH CENTRE IN THE NEAR EAST & NORTH AFRICA 

P.O.Box 10085 Karradah AI-Sharkiyah, Baghdad, IRAQ, Telex 212699 IK 
Telephone: 7762278; 7765934 

December 1986 -ISSN 0252- 3353 Vol. 4- (2): 137-288 

PRINTED IN LEBANON BY: AL-WATAN PRINTING PRESS CO. 
BEIRUT, MSAYTBEH, AL !STIKLAL STR., RIFAE'E Bldg. Tlx: 22624 IJARGOT LE 



Date Palm J 4 (2) 
Published 1986 

The Regional Project for Palm & Dates Research Center in the Near East 
& North Africa is Trust Fund Project of the Food and Agriculture 
Organization of the United Nations composed of the following seventeen 
member countries: Algeria, Bahrain, Iraq, Kuwait, Mauritania, Morocco, 
Pakistan, People's Democratic Republic of Yemen, Qatar, Saudi Arabia, 
Socialist People's Libyan Arab Jamahairiya, Somalia, Sudan, Sultanate of 
Oman, Tunisia, United Arab Emirates and Yemen Arab Republic. The Pro
ject is governed in technical matters by a Technical Coordinating Board com
posed of one representative of each member country. 

The Regional Project does not accept responsibility for the statements, 
contents or opinions expressed by the contributors to the Date Palm Journal. 

Iraqi National Library No. 440-1981 

© FAO Regional Project for Palm & Dates Research Centre in the Near East &. 
Norlh Africa. 

All rights n•scrved. No part of this publication may be reproduced in Hny form or by 
auy means without the prior permission of the copyright owner. 

if 



Date Palm J 4(2) 
Published 1986 

CONTENTS 

ARTICLES PAGE 

MATER, A.A. In vitro propagatton of Phoenix dactylifera L. 137 

AL-SALIH, A.A.; S.M. BADER·, A.Z. JARRAH AND M.T. AL QADI. A 
Comparative morphological and anatomical study of seed and embryo 
culture-derived seedling of Phoenix dacryhfera L. ........... 153 

NASR, T.A.; M.A. SHAHEEN AND M.A. BACHA, Evaluation of 
seedling male palms used m pollination in the central 
region, Saudi Arabia ...... ...... . ..... ... ..... 163 

HAMOOD, H.H.; E.A. MAWLOOD. The effect of mechanical pollination 
on fruit set, Yield and fruit characteristics of date palm (Phoenix Dactylifem 
L.) zahdi cultivar ...... .................... ....... 175 

GUPTA, O.P. AND SIDDIQUI, S. Effect of time of cooking for the 
preparation of Chhuraa fr<jm date fruits.. ................ IH5 

AL-OGAIDI, H.K. And ILH. MUTLAK. The phenolic compounds of four 
date cultivars during maturity stages . ................ . 191 

AL-SHAICKLY, M.A.S.; I. A. AL-RUBAIE AND A.A. AL-DULAIMI. 
Types and extent of microbial contamination on fresh Iraqi dates during 

maturation 205 

SHUKR, M.M. Ifygroscopicity of certain dried date products . . ....... 221 

AL-HAKKAK, Z.S.; H. AUDA AND J.S. AL-HAKKAK. Effect of high 
doses of phosphine fumigation on the amino acid, protein and sugar 
compositio~1 oflraqi dates .... . ........ ....... ........ .. ...... 235 

AL-AZAWI, A.F. A survey of insect pests of date palms in Qatar ... .. ..... 247 

RIZVI M.A; SHAH AND J. DAVIS. An analysis of market conduct in 
the date marketing system of Sind-Pakistan . . .. . .. . .. . . . . .. .. . .. .. . . . .. . .......... 267 

DOCUMENTATION 

MOHAN, S. Abstracts of recent research on the date palm 279 

iii 



Date Palm : J 4(2) 
Published 1986 

EDITORIAL 

This issue of the Date Palm Journal contains II research papers and a section 
on documentation. These papers represent a wide range of subjects 
important to the date growing countries of the regio•t. 

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 L. 

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 dactylifera L.) 
Zahdi cultivar. 

Gupta and Siddiqi 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. 

AI-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 is also a survey of insect pests of date palm in Qatar by AI-Azawi. 

Also presented is an analysis of market 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 Khadrawl 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 Mauginiel/a scattae 
Cav. by Al-Hassan et al. and Production of soft drinks using date liquid sugar 
by AI-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. 
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Dr. Hassan Khalid Hassan Al-Ogaidi 
Chairman, Editorial Board 



NOTES FOR AUTHORS 

The Date Palm Journal is published twice a year by the FAO 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. 

Manuscripts 

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

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

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

Lepesme, P. (1947): Les inscctcs des palmiers. Paris: Lechevalicr. 247-48. 

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

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

Tables 

Tables should be reduced to the simplest form and should not be used 
where text or illustration give the same information. They should he typed on 
scperatc 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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measurement should always be clearly stated in the column headings; any 
dates relevant to the tabulated information should be stated in the table title 
or in the appropriate column heading. 

Illustrations 

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

Units 

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

Offprints 

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

Corre!lpondence 

Contributions and correspondence should be addressed to the chairman, 
Editorial Board, Dates Palm Journal, c/o Regional Project for Palm & Date 
Research Centre in the Near East & North Africa, FAO, P.O.Box 10085, 
Karradah AI-Sharkiyah, Baghdad, Iraq. 

vii 





Date palm J -1 (:1 ): 137-l'i2 
Published ! <)~6 

ABSTRACT 

IN VITRO PROPAGATION OF 
PHOENIX DACTYLIFERA L. 

A.A. MATER 

Department of I Iorticulturc and Date Palms, 
University of Basra, Basra. Iraq 

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

Following repeated subcultures on media containing high levels of auxins, 
white colonies of cir;bryogcnic nodular callus composed of small friable 
nodule were initialed. Histological examination revealed that the tiny 
nodules were precursors of asexual embryos and originating from small single 
mcristematic 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 long) to same medium was necessary to avoid 
competition among them in the first subculture, and to promote plantlct 
growth in the second subculture. The resulting p1antlets (10-15 em long after 
2-3 months in the second subculture) survived transplanting to free living 
conditions of the soil. 

137 



A.A. Mnter 

if-1 r-+ I l::_J l>- r:J I :u.,;.; J l'SI 

)u ':?~ ~'11 -Y' 
o ~II wb- _ ;;..1 )1 ili , I "-·I\ ;;.:,_j( -F""" . ) - ,y~ J . ["""" 

Ji_rJI _or)\ 

J..,..')\.;1..1 

~ JL_; if ~L...ll :i....)},JI ri.J:JI t_~) if;;_;~&' ..::.J-.Jj 

N") ul5 · LJI lr. r5 ... z. '"'-"Lh...ol :WI.lio .bL.., i I, r5 )\.J-1 c;Ji u .. " ~ <Y .. .:r- " " :!! <Y _J J <..f"'. 
_;JJI I r 2 )..LJJ: (N" fqrfurylaminopurine) ~Ls:JIJ (Bcnzyladenine 

~J'JI Ji (Napblalcne acetic acid) (NAA) ~J'J\3 ~ j-s:J 
IJ 0.1 J ~ ) _r,S'Ij ~ (2,4- dicbloropbenoxyacctic acid) (2,4-D) 

~I if u.JKJ\ ~ _,.i:lr""l ~1_))1 ,y ~ . (;JJI I r 100 j10j 

!00 1 10 ) :C..)V. _r,S'Iy-S J-.v :C..,~ I '-.)l..i..,;JI .bL.,3 'JI ,j_,_; UJ.J_ril 

..lij 0ylll ,_;..a.. JS ~ u.JKll 0l5J ~/:11 if L?r if c;JJI 1 r 
~Kll [.G) ._,0 jcl _;,51_;)1 <)WI .bL..,1 'JI ,j_,.; =I.Jj o>i..>LJ ~ ~i 
JyS:; ._,,_,..;J (;JJII r 0.1 J ~) _r,S'I_;JI :c.;.bi_,JI .bL.,3')1 Ji .h.a,; 

~ Ls:J I JS 0 ~ u;.-.5) <s.i if J l.J-1 .h.... _,J I J OJ> .Jj ..w--J . ~L.; .L,a.. i 

if;JJilr IH J-.v 0,.JU..I.h...._,JI J OJ>.Jj ..w--J ,.k.;;,; ,ji.J.JI Jj~ 

if tfli lh if iJ..lS <.:.::-1 .J~ ~J . .k.;;,; .JJ~ Jl _yW ,}S'JI 0~ NAA 

.~l5Ji 

J-::501 if 0_,..5J.I ~Ls:JI t_.Jj o>U.)J ~ ...;_,~ JrS0 ;i J-.v 
d~ u_,.~ ,~3'Ji if d_r,S'_;ll .L)WI .bL..,.J'JI ,j_,.; .I_.A.,aJI 

;;s3_;;J.i 'JI.WI .bL..,3 'JI ~ J_,.; ii_,.;,.JI i.?..lWI ~I ~KJI if·~ 

~ <s...i.J\1 _;..dl J.:Sll ~Kll Ujj if L:.U ~ .JJ.r-' ~ ..!..ll;J 

L~ ~'JI ~I ~Ls:JI 0lS.J . t_.;;JI ~>!..>) ...;_,~ J kt 8-6 ;,)t:. 
JI.Wl .h....)\ ~ J} 4.).1 J-..£ ~ l..b:- ii_,.;,.JI ~ i~ ..W. ,:r 

. </ l:.h.,.. 'J I 

138 



;! 
:2 
~4 
ii 
ii 
$ 
J 

~ 
~~ 

r; 
;\ 

In llilriJ Propag.dion of PfiO('lliX /)aclyfZfera L. 

-" Lo wDI ~k.ll; C.L :W::. '~I '--""-__;Ji ul L.oc 'II ~ jj L5 .. . ····.F ..... J. J 

~/' ~)\>.. J! ".T-"" 40~ J.<>f 013 :\..~~-1 4.:--:-'>U ulloG rS.r·~ 

. ~ KJ I l:'::'·"" J ;,_,...;... oJ~"' 
NAA if ;JJI/ ~ 0.1 J.-.<- ,jl.i.P h.y J :J...:S11 .L0Ji ,~q ,_s...UJ 

o>l>-! if J~ J;\>.. <:.~ 4.:.o:-i J! lto_;-i ;;J*" ~~ ..0.> L1Ji >yb-S 
cAP' ~I) ~L:JI Co;-'':JI t_Jj o>~l-: 40;ll i)=:- "lr.-! 01 ""~J !"'; . t_J)I 

u--JI ~ if 4)1...\_j. ..bL..) J.r' 0.-'I..JA;I J~ (j..,l., 105 0:-~ I.J,iy_bl 

JJ'JI o_,lJ-1 J t_Jj ~~j J-.5 J ~'JI U::-; '-...-ill! c.,-~ ic...~JJJ_;, 
· <iL.JI ui.;L.ll 01 . ;;.;UI ; u I - b-- · ; ul;:_;jj j;LJ.i . ·II · · -··1 if . . ' .. '_9="" c. . J L? ... ~ ..1..:1""" J 

;_,.h....>- J kf 3-2 J)\.._,:.. r 15-10 0;: Uly_bi c}~ ~I) u~l olt. 

. c.~ _?-I ~ ~I L...;y)'JI ~IJJ '-:J)J c::.J.;;_; (:i_,;UI C:')l 

INTRODUCTION 

Commercial cultivation and expansion of superior cultivars of date palm 
(Phoenix dactylifera L.) 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 at the base of nmture palms during the juvenile phase of growth. The 
conventional method of propagation by excising the offshoots from their 
mother palm is combersomc and impractical. Propagation by seeds is also 
unsatisfactory because elate 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, 
5, 8, 9, 13, 17). Recently, tissue cxplantcd from lateral buds 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 from date palm of Barbee 
and Hallawi cc~ltivars grown at llarthah Date Station, Basra, Iraq. Offshoots 
were dissected acropetaly until the shoot tips were revealed. Shoot tips 
consisted of the apical meristcm and soft inner leaves measuring lO mm in 
length with a base of mcristde tissue measuring 10 mm in width and 1 mm in 
thickness were excised (Fig. I) and divided longitudinally into four equal 
segments (quarters). All excised scgrncnts of shoot tip cxplants were stored 
temporarily over moist filter papers Inside Petri dishes until surface 
sterilization could be car ricd out. 

Excised embryos used for comparative study were obtained from mature 
seeds of Barbee and Hallaw1 fruits. Seeds were soaked in distilled water for 
three days and sections measuring 3 mm in thickness containing the embryos 
were cut and removed from the middle portion of the seed' . .;,. The sections 
were opened from the ventral sides and the exposedlembryos were removed 
and kept inside moist Petri dishes. 

Sterilization of the explants w<lS achieved by soaking shoot tip segments 
and excised embryos in lO<Xl (V/V) sodium hypochlorite ~olution containing 
two drops of twecn-20 emulsifier per 100 ml solution for 15 rnin. and rinsed 
two times with steril distilled water. 

One segment (quartci·) of shoot tip or three excised embryos were placed 
over the surface of solid nutrient medium in one culture flask or tube. Ten 
cultures were initiated for each type of tissue or medium. 

The medium composed of Mnrashige and Skoog basal salts (6) plus the 
following (in mg/liter): sucrose, 30000; NalhP04 . 2H 20, 170; meso-inositol, 
100; thiamine-HCI, 0.5; adenine sulfate , 21120, 40; 6-benzy1 adenine (BA), 
2; 6-furfmyl amino purine (Kinetin), 2; activated nutralized charcoal, 3000; 
washed agar, 8000. The auxin 2, 4-dichlorophenoxyacetic acid (2, 4-D) or 
a-naphthalene acetic acid (NAA) were included in the nutrient media at():(), 
0,1, 1, 10, and 100 mg/1 concentrations. The pH of the media was adjusted to 
5.7 with 0.1 N NaOH and HCI before addition of agar. 

The nutrient media were dispensed into 125 ml conical flasks (Erlenmeyer) 
at a rate of 50 ml, or into 25 mm X 150 mm culture tubes at the rate of 25 ml 
per vessei.AII flasks and tubes were stopped with spongy stoppers,their necks 
covered with aluminium foils and sterilized by autoelaving for 15 min. under 
LOS Kg/em'· and a temperature of 1200 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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In Vitro Propagation of Phomix /Jactylifem L. 

Tissue cultures used in histological observation were fixed in FAA 
(formalin: glacial acetic acid: 50% ethanol 5:5:90 VIV/V), dehydrated in 
ethanol series, and embedded in paraffin. Embedded tissues were sectioned 
12p, thick and stained with saframin and fast green (4). Callus sections were 
made from cultures at various stages of development and concentration of 
auxins. Cell sizes were determined with ocular micrometer. 

Micropropagation process was conducted by first transfcrrin'g small masses 
of fri?.ble white cmbryogcqic callus tissues (measuring 1-2 mrn in diameter) 
from high auxin cultures to media containing 0.1 mg/1 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 em lClllg) where they could be transferred to free 
living conditions in the soil. 

RESULTS 

E1·tablishment of Callus Cultures: Shoot tip explants cultured on media 
containing high levels of auxins (10 and 100mg/l) produced good callus 
growth whereas their vegetative growth was greatly inhibited. ·Shoot tip 
cxplants 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 cul!ured on medium containing 1 mg/1 auxins initiated 
some callus and vegetative growth. 

After few recultures on media containing 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 aggregates 
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/1), some aggregates 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/1), 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 colonies 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 o~ 

141 



A.A. Mater 

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 colonies. 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 I mg/1) 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/llevel 
of NAA enhanced maturation of the nodules and their subsequent 
germination into small normal white plantlets (Fig. 6). However, I rng/1 of 
NAA supresscd 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 rosette plantlets. Thus best results and 1mmber of survived 
plantles were obtained when free nodules were subcultured to medium 
containing O.l mg/1 of NAA (Fig. 6). 

Histological Exmnination of the Embryogenic Caflus: 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 large cells exceeding 20 fL in diameter and surrounding the compact 
clumps. The compact clumps composed of semivasculated cells, interm·e~ 

diately sized (measuring less tflan 20 fL in diameter) and found in the interior 
regions of the clumps; and a more intensely stained smaller size meristematic 
cells measuring about 10 f1. in diameter and located in the periphery of the 
clumps. Early meristematic loci were associated with compact clumps 
especially in epidermal and su bepidcrmal regions. These loci were composed 
of meristcmatic cells, about 10 fJ- in diameter, and had prominent nuclei 
containing one or two nucleoli. The loci are enclosed by thickened cell walls 
separating each other in addition to other types' of cells (Fig. 8). Expansion of 
the mcristcmatic loci, produced separate other clumps, or free nodules 
(cmbryoids). At their early stages of development, nodules appeared as 
small groups of mcristematic cells, 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/1). Some procmbryos were budded from meristcmatic loci or other 
proembryos, but most of them apparently initiated from single meristematic 
cells through a setgiCncc of embryogenesis. Division of single cells resulted 
in the formation of two, four, eight, sixteen or more spherical proembryos 
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/11 Vitro Propagmion of Phoenix DaCiylifera L. 

that were enclosed by thickened cell walls (Fig. 8) or by fragmented ioosc 
tissue. Further cell division of the meristematic cells of the procmbryo, 
produced multiccllcd bipolar structure that is composed of two types of cells; 
meristeatic small cells and Jcss-meristematic larger cells. The opposing poles 
of the proembryo developed intomeristematic end(shoot-root cnd)whicharc 
composed of small meristematic cells; and less-rncristematic end (haustoria! 
end).This end is composed of lcss-meristematic highly vactiO!ated large cells. 
This ovate multicellular bipolar proembryo is 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/1) gave rise to mature ernbryiods 
(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/1 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 F.mbryoids 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 cmbryoids in single culture vessel. This 
process stimulated further maturation and germination of new cmbryoids, 
and could be repeated long 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-meristcmatic 
end of the cotyledon) which tends to grow and twist away from the medium 
or callus surfaces (Fig. 10). Tendency of the haustoria! end to fold around 
itself few turns was a good sign of successful and continu.ous normal 
germination of embryiods. This was usually 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. I mg/1 
of NAA allowed their normal development and production of plantlets with 
distinct shoots and primary roots ranging 10-15 em in length during 2-3 
months 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 
cstnblishmcnt of callus cultures. They were superior to any other tissues in 
the offshoot. Tisscrat tested different sources of palm tissues and concluded 
that shoot tips and lateral buds were the best materials for callus initiation 
and regeneration of plantlcts (13). However, !here was no observation in his 
results to the superiority of shoot llp cxplants. 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 pfantlets 
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 invisible 
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 embryogenic 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 embryoget1ic caJ\us to medium containing 
only 0.1 mgll 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 adventitiou~ 
rooting when charcoal was excluded from the media and NAA concentration 
was 0.1 mgll. 

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 subcultures 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 plantlets (ranging 10-15 em 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 II\ass production of date palm plantlets. 
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Fig.l 

Fig.2 

A.A. Mater 

Freshly excised shoot tip from «Barhee)) offshoot (10 mm long with a fleshy base 10 
mm in diam~ter) ready to be cut loniitudinally into. four segments to be planted on 
nutrient media. X2 

Vegetative development of shoot tip explant and tile prevention of callus growth after 
one month in culture over medium containing 0.1 mg/1 2,4- D. X2 
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.Fig.3 Yellowish aggregated type callus tissue obt<'lined after repCated subcultures of the 
initial callus on media cont«ining high levels of auxins (10 and 100 mg/1). X2 

Fig.4 Free single nodules produced from culturing embryogenic callus to media containing 
low levels of auxins (0 and 0.1 mg/1) for one month. X7 
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Fig.S Gcfmina{ion of free nodules two montb1; <tftcr subculture of embryogenic callus to 

medium dcviod of NAA (0 mg/i) rcsullcd in immature weak plantlcts, X? 

Fig.6 Germination of frc\~ nodules two months <1f1cr subculture of embryogenic callus to 
medium containing low level of NAA (0. l mgll) resulled in mature normal plcmtlets 

X2 
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Fig.8 

In Vilro hopaJ;alion of Fhoenix Dactylij(:ra L. 

Transverse section through embryogenic callm;, one month after subculture to high 
auxin medium. Several compact dumps (CC) were interdispcrscd among loose 
friable tissue (LT). X2.'i 

Occurcncc of single (S), two (T), four (F) and eight (E) celled spherical procmbryos 
within callus clump.Note the prominent nucleoli and the thick-celled walls enclosing 
each procmbryoid and sep<mlling mcristcmatic loci from other cells. X 400 
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Fig.9 Transverse sccti,m through matufc nodule one and half month after transfer to 
medium containing 0.1 mg/1 of NAA showin~ development of IMIUrc embryoid with 

presence of shooHoot pole (SH) at dJC mcri.~tcmatic end, distinct caviry (CI\) :md 
procnmbial bundles (PB). X25 

Fig.lO Longitudinal section through germinating embryoid on medium containing 0.1 mg/1 
~f NAA showing elongation of cotyledon (Co) and its tendency to fold away from the 
meristematic end (ME). The lnter also showing shoot-root pole (SR) and cavity 

(CA). X25 
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In Vitro Propagation of Phoenix Dactyf1[era L. 

Twisting the lcss-mcristcmatic end (haustorium) of the embryoid's cotyledon (H) 

several times about itself with the emergence of the primary root from the 
meristcmatic end (PR) after half month (left) and one month (right) of individual 

subculture of embryoids to medium containaing 0.1 mg/l of NAA. X35 
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Typical Barbee plantlet shows distinct shoot (S), root (R), and cotyledon (C), 
produced after two subcultures of embryogenic callus to medium containing 0.1 mg/1 
NAA (3 months old). This plantlet survived transfer to soil. About XI 
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ABSTRACT 

Date palm (Phoenix dactylifera L., cv. Braim) embryo culture --· derived 
seedlings were studied morphologically and anatomically and compared with 
those derived from seeds. The results showed that embryo culture derived 
seedlings were generalty smaller, thinner and weaker as compared with 
seed-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 endodermis, xylem and phloem in 
root system of embryc 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 M()/phological 

INTRODUCTION 

Several attempts to grow date palm in tissue culture have been conducted 
in the past few years. Success has been 1cportcd on the initiation of 
adventitious plantlets from embryo "--- derived callus (3, 13, 14). 

In our laboratories) date palm tissue culture p10gram has been initiated 
with the hope of producing plantlcts from economJCally important 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 p1 oblcm has been 
encountered in seed derived seedlings. Thus we attcrnptcd to investigate this 
problem from the morphological and anatomical points of view. 

MATERIAL AND METHOD 

Selection of Plant Material." Seeds of date palm Phoenix dartylifera L. 
cultivar 'Braim' were collected from the same tree from Za'faraniya 
Experimental Station ncar Baghdad" Uniform and healthy seeds 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 
germination, the seeds were treated with 10 N NaOH for 15 mitL (!),then 
washed in tap runrHng 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 sterilized 
petri-dishes moistened with distilled water as germination medium and 
incubated at 28 ± 2' C (!).The seed- seedlings were kept in the incubator 
until they formed the first leaf and root (2). 

Embryo Culture Embryos were aseptically exci~ed and placed in culture 
tubes on a sterile Murashige and Skoog (12) medium (without hormones), 
under 30 ± 0.2' C in the dark. The embryos were allowed to develop on this 
medium for six weeks, where germination was evident, and the seedlings 
formed of the first leaf and rooL The seedling were then transferred into 
open-pots (sterilized 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, embeded in parafin and sectioned 12 p.m thick. They were 
double stained with safranin as primary stain and fast green as a counter stain 
(10). Then examined under 'Nikon' microscope and photnraphed with 
'Nikon' camera. 

RESULTS 

Figure I (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 penetrate the nutrient 
medium (Fig. 1 B) as compared with the seed derived seedlings (Fig. lA). It 
pushes its way at the expense of the dissolved am' 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 numerous lacunae with no fibers or any sclercnchymatous 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 pcricyclc arc not 
differentiated either (Fig. 2 C & D). 

Figure 3 shows that the root of seed - derived seedling consists of a 
monolayer epidermis, with exodennis 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 endodcrmis 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 vascu.lar 
bundles 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 (seed 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 arc smaller and thinner in the former as compared with those 
of the seed-seedling. 
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DISCUSSION 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 reasonable 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 Indo!~ acetic acid (IAA) is causally involved 
in quantitative manners in differentiation of the normal and induced xylem 
strands in coleus. 

In regeneration experiments and in other related investigations, it has been 
shown that there is a close relationship between. the amount of (IAA) passing 
downwards from the actively growing young leaves, and the amount of 
xylem, i.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-A%), 
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 phloem in vascular bundles may have its basis in this intermediate 
range in sugar concentrations. 

In this work cell differentiation in the root of embryo culture - derived 
seedling, was arrested at the period of procambium formation. The vascular 
cylinder is clearly delimited by two layers of parenchyma- like cells. The 
endodermis is not differentiated, and for this reason, it cannot be 
distinguished from the pericycle. The vascular cylinder center is occupied by 
a cavity and it is devoid of xylem and 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 rell\tive humidity in the culture tube 
that reduces transpiration which is greatly associated with water and mineral 
translocation. 

The lack of cndoderrnis, xylem and phloem 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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Seed germination and seedling development (1) the seed. (2) 
neck. (4) Colcoptilc. (5) Scutcllary shcilth (6) Seedling first root. 

Fig.l(B) Embryo culture derived seedling development ( l) First root (2) Scutcllary sheath (J) 
Colcoptilc ( 4) First leaf. 

!59 

2 

4 

3 
5 

6 

4 

3 
2 



Fig.2 

Fig.J 

Ali, li/-Sali!J eta/ 

X-Section through the root apex of embryo culture - derived seedling (A) 

promcristcm (B) beginning of dirferentiation (C) primary meristems (D) region of 
differentiation endodcrmis, xylem, and phloem have not been formed. x-(A,B) 10 x 
3.3 (C,D) IS x J.J. 

x-scction through the root apex of seed seedling (A) beginning of differentiation into 
thrl'l' types ofprinwry rm:ristcms (B) form!\ lion of the phloem ;rnd beginning of the 

X~'km formation (C) nine radial vascular bundles (D) formation of the central cavity. 
X·(AJl) II X :U (C) 10 X 3.3 (J)) 20 X 3.3. 
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Fig.4 x-section through shoot apex of embryo cullure derived seedling showing four stages 
of development (A,B,C) (D) 1. Scutellary sheath 2. colcoptile 3. primary leaf. 
x-10 x 3.3. 

Fig.S x-section through shoot apex of seed-derived seedling showing four stages of 
development' (A,B,C) (D) 1 scutcllary sheath 2. colcoptilc 3. primnry leaf X· 
10 X 3.3. 
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EVALUATION OF SEEDLING MALE PALMS USED 
IN POLLINATION IN THE CENTRAL REGION, 

SAUDI ARABIA" 

T.A. NASR, M.A. SHAHEEN and M.A. BACHA 
Depanmcnt of Plant Production, College 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 varieties. This evaluation involved about 600 
males located in 2.09 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 J00%1 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 
arc 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. 

Ur) This investigation is based upon work supported by the Saudi Arabian National Center for 
Science und Technology (SANCST) under grnnt 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 arc used rather indiscriminately. These seedling males 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, I, 3, 14). For these 
reasons, the growers arc now beginning to realize the value of selection of 
males. 

In Saudi Arabia, 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 AND METHODS 

This investigation was commenced in 1984, at the College of Agricutlure, 
King Saud University. to evaluate ntale 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) AI-Kharj and Wadi 
EI-Dawaser; (3) Sedaar and Shakr·a; 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 number 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. l'he 
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 strandiess 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 dri Then 
the pollen grains were sep<~rated 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 (IO). A 
small amount of pollen grains was placed on a slide and I -2 drops of I% 
acetocannine 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 colourless 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 consis•ed of IO% sucrose, I% 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 I em 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 ma)e to another. The males were divided into 3 groups, 
namely: a) early flowering, during February, b) medium flowering, during 
March; c) 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 IO and 40 in the different males studied in 
the different orchards. 
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Morphological 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) 
Medium: (500-1000 gm), 34% of the males; c) 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 em., 41%, b) Medium: 
From 50-100 em, 44%, c) long: more than 100 em., 16%. 

Spathe Width: The width of the spathes differed from 3.50 to 22.5 em. and 
it could be divided· into 3 groups: a) Small: Less than 10 em., 16%; b) 
Medium: From 10-15cm., 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 I00-15Q 
strands, 34%; c) Many: Mo;·e than 150 strands, 44%. 

Length of strands: Length of strands ranges from 5.20 to 38.01 em. and the 
males were classified into 3 groups: a) Short: Less than 15 em., 48%; b) 
Medium: From 15-20 em., 35%; c) Long: More than 20 em., 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 em., 
29%; b) Medium: From 10-15 em., 44%; c) Long: More than 15 em., 27%. 

/Yumber 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%; c) 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 ae<;ording 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 to 
100% in the acet.ocannine test, whereas it ranged from 6.00 to 93.00% in the 
germination test. On the basis of the differential stainability of pollen grains 
with acetocarmine and germination on germinating media, males investi
gated could be divided into 3 groups: a) Low: Less than 50 per cent; b) 
Medium: From 50-75 per cent; c) High: More than 75 per cent. 

Percentages of males pertaining to the above mentioned 3 groups of 
viability were 0.28, 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 
acctocanninc gave higher viability percentages as compared with gcnnina
tion on culture media. Variations in viability between various mchtods 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 foregoing results that the seedling males differ greatly 
in the morphological characteristics of the spathes. These results arc in line 
with Nixon (13) who stated that no two seedling palms are alike. Along with 
this statement, Chandler (6) reported that fruit tree raised from seeds arc 
greatly heterozygous. In Algeria, Monciero (9) showed that different males 
yielded different amounts of pollen grains. This amount ranged from 267 to 
754 grn per single male in the same year. Wertheimer (15) came to the same 
conclusion as with Moncicro. He found that the average yield of pollen grains 
was 740 gmlmale, 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 arc 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 of 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 selected 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: 

I. Spathe characteristics: Weight: More than 1000 gm; Length: More 
than 50 em; Width: More than 10 em; Number of strands: More than 100 
strands. 

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

III. 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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Character 

Spathe weight 
(gm) 

Spathe length 
(em) 

Sp<!thc width 
(em) 

.Sheath weight 
(gm) 

Iuflorescence 
weight 
(gm) 

Inflorescence 
length 
(em) 

Evaluation of Seedling Male Palms 

Table I 

Morphological characteristics of male spathes collected from 
different orchards of the Central l~cgion 1 Saudi Arabia 

Range Percentage of the total 

< 500 500-1(){)0 > IIKHI 
105-3683 

24.7() 35,86 39.38 

<50 50-1(){) > 100 
25-119 

41 35 43.96 14.69 

< 10 10-15 > 15 
3.5-22.5 

16.12 53.64 30.24 

< 200 2(){)-4(){) > !(HJ 
20-1257 

40.94 37 . .12 21.54 

< 5(HJ 5(K)-1(){)() > 1000 
81-2426 

42.99 40.34 16.67 

< 30 30-60 >60 
19-112 

7.15 68.3024.55 24.55 

-------·------- --------------
Length of 
Strandless 
part of 
rachis 

(em) 

0-43 
<5 

46.83 
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Table2 

Strands characteristics of the male spathes 
under evaluation 

Character Range Percentage of the total 

Number of < 100 100-150 > 150 
strands/ 23-420 
inflorescence 22.47 33.85 43.68 

-
Length of < 15 15-20 > 20 
strands 5.20-38.01 

(em) 47.72 34.72 17.56 

Length of 
strand <10 10·15 > 15 
part 2.99-27 .. 14 
occupied with 29.13 43.97 26.90 
flowers 

Number of < 25 25-50 >50 
flowers/ 13.60-~2.80 

strand 11.69 66.38 21.93 
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Character 

Weight of 
pollen 
grains 

(gm) 

Viability: 
Acctocarminc 
Gcrminlltion 

Evalua:ion of Set'dling Male Palms 

Table3 

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

Range Percentage of the total 

0.02-82.29 

44.60-100.1KI 
6.00-93.00 

<5 

30.30 

<50 
0.28 
39.16 
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46.06 

50-75 
4.71 

25.87 

> 15 

23.64 

> 75 
95.01 
34.97 
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ABSTRACT. 

Mechanical pollinations were applied to Zahdi date palm (Phoenix 
dactylifera L.) cultivar. Treatments were: 3, 4, and 7 times mechanical 
pollination 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 tlie number of mechanical pollination. 
However, the results of mechanical pollinations and hand pollination did not 
show a significant differences on TIS, 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 to 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 pollinators 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 meth6d. 

Apparently, the palm stigma has a limited period for pollen grain 
receptivity (10). AI-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 
yield (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 yield 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 mor~ efficient means of mechanical pollination is obvious. 
Date palm growers arc greatly 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 AI-Azizia Experimental 
Station, Governorate of Wasil, 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 (I, 
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 c) 
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 (Antcr 70), manufactured by the General Establishment for 
Mechanical Industries, Alexandria, Iraq. 

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

The parameters under study included: fruit set, yield, fruit weight, water 
content, total soluble solids, 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 of20 
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 
%1 moisture X 100 

fresh weight 

total soluble solids were determined by Abbe Refractometer as described 
by (2), sugars were extr8cted 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 scperatcd 
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 lowest 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 fruit 
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 ll)ethod of pollination, except that of air pollination, which 
resulted in larger fruit size. This result is in agreement with earlier work (7). 

4. Water Content and 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 !6% ); and 4 times at 8% pollen 
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 gr.owers with the apportunity to chose the four 
times mechanical application at 8% pollen concentration in order to achieve 
the more efficient yield and fruit quality from the Zahdi date palm cultivar. 
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Table I 

Different pollination methods and frequencies 
for date palm, Zahdi cv. 1983 

Date of pollination 
Tr·eatmcnts 

7.4 12.4 17.4 22.4 27.4 2.5 7.5 

Hand pollination X - X - - X 

-
Natural air 

polhnation 

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

Seven times mcchamc;;tl 
pollination 16%/5 days X X X X X X X 

Four times mechanical 
pollination 8%/10 days X - X - X - X 

Four times mccl1anical 
pollination 16%/10 days X - X - X - X 

Three times mcchaniclll 
pollination 8'Yol15 days X - - X - - X 

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

X: pollination 
-: No pollination 
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Table 2 

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

Treatment 

Hand pollination 

Natural air 
pollination 

Mechanical pollination 

Concentration, Frcnqucncy 
of pollen (times/season) 

7 

8% 4 

3 

7 

16%, 4 

3 

L.S.D 0.05 

Fruit Set 
(Khimri Stage)% 

62.43 

12.65 

56.93 

55.09 

48.76 

66.81 

.55.40 

50.04 

10.17 

182 

Total Yield 
Kg 

67.32 

21.68 

80.54 

72.36 

59.70 

78.84 

61.40 

52.86 
·--------
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Table 3 

Effect of different pollination methods 
on some physical characteristics 

of date palm Zahdi cv. 

Fruit Fruit 
Treatments weight length 

grm em 

l1and Pollination 7.690 3.292 

Natural air 
pollination 7. 980 3.568 

Seven times mechanical 
pollination 8% 7.8(XJ 3.224 

Seven times mechanical 
pollination 16%) 7.320 3.220 
..... 

Four times mechanical 
pollination 8% 7.900 3.320 
-
Four times mechanical 
pollination 16% 7.840 3.278 
~~--··· .. ·-·--
Three times mechanical 
pollination W1o 7.930 3.496 
-~~-

Three times mechanical 
pollination 16% 7.880 3.422 
-
L.S.D. 0.05 N.S 0.160 
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Fn1it 
diametcl' 

em 

2.180 

2.210 

2.144 

2.108 

2.182 

2.166 

2.212 

2.206 

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 .. Redlicing Non 
content soluble soluble Reducing 

solids sugars sugars sugars 
% % % % % 

Hand pollination 13.50 74.90 72.32 66.75 5.57 

Air pollination 17.08 62.80 51.42 39.36 12.!)6 

-
Seven times mechanical 
pollination 8% 12.41 72.75 7032 6390 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 times mechanical 
pollin<Hion 16<Yo 15.53 73.21 73.21 64.64 8.59 

L.S.D. 0.05 2.59 4.72 5.93 7.06 410 
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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 
perivd of boiling wherea> the quality of Shamran chhuhara deteriorated. 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. 
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INTRODUCTION 

Dates have been a staple food of Arabs owing to their high energy value. 
Dates arc consumed fresh at their rutab and tamar stages of maturity. 
However, large quantity of surplus dates arc 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 
palm was done at Regional Fruit Research station, Abohar and at the 
experimental orchard, Department of Horticulture, Haryana Agricultural 
University, Hisar. The major date palm cultivars growing at I-lisar arc 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 
Khalal stage picking is ideal for production of chhuhara (Khalal 
Matbuuch) (3). Yousif era/. (14) indicated the necessity of picking elates at 
the end of Khalal stage for better quality of dry dates. Blanching of fruits in 
simple 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 chhuhara 
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 pcrianth 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 stone weight, moisture percentage in chhuhara as 
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whole fruit and pulp alone were taken and calculated in term of percentage. 

For biochemical analysis, the dried and well ground tissue mc1terial was 
extracted in aqueous ethanol (80%)). The total soluble carbohydrates were 
estimated from this extract by the method of Ycmm and Wills (12), total 
phenols by the method as described by Amorium eta/(!), starch by Hassid 
and Neufeld (4) and the total proteins by Lowery eta!. (10) method. For 
mineral analysis~ the dried and well grindcd tissue was digested in di-acid 
mixture and from the digest, the nitrogen was estimated by the method of 
Linder (9), phosrhorus by Jackson (5) 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 5 points 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 Khadrawi chhuhara was increased with inCicase in the period of 
boiling, whereas in Shamran chhuhma, it was just the reverse. The pulp 
weight was also higher in Khdrawi chhuhara as compared to Sharman. No 
consistent trend was observed with regard to the period of boiling. However, 
highest pulp content was found in 20 minutes boiling in Khadrawi and J 0 
minutes 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 Sharman cultivar, 
the soluble carbohydrates were reduced significantly with the increase in the 
period of boiling. However, not much differences were observed in 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 sfarch 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 p1cpared from Khadrawi cultivar was 
much better than sham1an chhuhara. The chhuhara of Khadrawi cultivar 
obtained by boiling 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 
simultaneous decrease m starch content with increase in period of boiling in 
Khadrawi cultivar might be due to the hydrolysis of starch mto 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 soluble sugars already present might have leeched out from 
the fruits causing a decrease in sugar content of chhuhara, thus dctcnorating 
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 t1 end was observed in the mineral composition of chhuhara 
prepared after boiling at various intervals of timings (Table 3). Among macro 
clements, a slight reduction in nitrogen and calcium and also slight increase 
in phosphorus content of Khadrawi chhuhara increased with an increase in 
the boiling period, while in Shanuan chhuhara, a reverse trend was observed. 
However, with regard to micro clements, like iron, manganese, copper, zinc, 
no such differences were observed in both cultivars. Similarly, not much 
variations were observed among various boiling timings. 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 I 

Physical characters of chhuhara prepared from two cultivars 
of dntcs after boiling for various timings 

Cultivar Boiling Recovery l'utp stone Dry wt. Moisture 
period (%) wt. wt. (%) (%) 

(minutes) (%) (%) of flesh (%) 

j() 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 

]() 37.0 80.7 19.3 86.0 14.0 
15 36.5 78.0 22.0 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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Table2 

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

·------·-"" _____ .. 
Cultivar Boiling Composilion 

Period Total Starch Total Total Organoleptic 
(minutes) soluble (%) insoluble phenols rating 

carbo by protein (%) 

drate.~ 

(%) 

-------·-----·-·-----
HI 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 0.754 3.320 0.524 7.25 

111 58.45 1.220 2.371 0.640 6.00 
15 55.86 1.256 2.313 0.665 5.65 

Shamran 20 54.95 1.291 2.305 0.695 4.62 
25 54 83 1.221 2.589 0.690 4.25 

Table3 

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

Cnltivar Boiling: Concentration of Concentration of 
period macronutl'ients micronutrients 

(minutes) (percent of dr·y wt.) (I'Pm) 

-· 

N I' Ca Fe Mn Cu Zn 

10 0.467 0.073 0.125 57 32 1(] 2.5 
15 0.501 0.084 0.120 57 33 9 2.3 

Khadrawi 20 0 .. \21 0.081 0.115 57 32 10 2.5 
25 0.498 0.083 (l.J 15 56 33 9 2.3 

Ill ll.SOI 0.080 0.112 57 33 10 2.5 
15 0.473 0.076 0.125 57 34 10 2.5 

Sharman 20 0.451 0.064 0.120 57 33 9 2.4 
25 0.536 0.076 0.125 57 33 9 2.5 
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THE PHENOLIC COMPOUNDS OF FOUR DATE 
CULTIVARS 

ABSTRACT 

DURING MATURITY STAGES 

H.K. AL-OGAIIW and II.II. MUTLAK 
Agnculture & W~1tcr Resources Research Centre, 

Baghdad, Iraq 

Four Iraqi 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, rutab 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 
insoluble tannin increased. The soluble tannin completely disappeared from 
Shukkar in the tamar stage. 
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* Present address: Regional Project for Palm <~nd Dates Research Centre in the Near East & 
North Africa, P.O. Box 10085 Karradah EI-Sharkiyah, Baghdad, Iraq. 
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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 (9). 

It was found that sucrose was the predominant sugar during the Kimri and 
Khalal stages in the common varieties of Basrah dates in Iraq (2). Other 
studies rcport~d that the sucrose was completelY inVerted in the tamar stage 
in all studied cultivars, except Zahdi in which an appreciable amount of 
sucrose was ptcsent 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 (8). 

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 flavan 3, 4 diol and derivaties such as dactylifric 
acid (3, 4 caffeoylshikimic acid) underwent the greatest decrease duriog 
maturation (5,7). Several simple phenolics not present in immat 1Jre fruit 
were formed during post-harvest deterioration, they appeared to be cinnamic 
acid derivatics (5). 

The objective of this investigation was to study some selected chemical 
constituents (such as soluble phenolic compounds, soluble tannin, insoluble 
tannin, and total phenolic compounds) of several cuhivars of dates (Zahdi, 
Sayef, Khistawi and Shukkar) during the different maturity stages_. 

These phenolic compounds arc 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. 

192 



The Phenolic Compounds of fOur Dale Cultrvars 

MATERIALS AND METHODS 

Zahdi, Sayer, Khistawi and Shukkar cultivars dates were chosen at Kimri, 
Khalal, rutab and tamar stages. Date samples were obtained from Zaafarania 
Experimental Station, Baghdad, Iraq. 

Extraction 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 (II). 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 ( +) catcchin/IOOg dates (wet-weight) + WXLXVXM 
sx 1000 

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

V = the final volume of the solution (75 ml). 
M = Molecular weight of ( +) catechin (290.3). 
S = Volume of sample taken (0.2 ml). 
L = Path cell (I em). 

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)= 

0.0 = Optical density 

O.DXVXMXW 
EXLXS 

M = Molar extinction coefficient (29270) 
L Path cell (0.1 em) 
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. 

Det&mination 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 small 
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 cultivar&. This soluble 
phenolic compounds decrease rapidly during the Kimri stage in all the 
eultivars, 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 caffcoyl 
shikimic acid during the maturity stages (5, 7). 

Figure 5. illustrates that Zahdi cultivar cont<lins a higher amount of soluble 
tannin at the kimri 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 tn 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 fraction 
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 arc 
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 p,henolic 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 cultivars. 

3. The bahaviour of the phenolic compound during processing and 
storage needs to be investigated. 
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Date palm J 4 (2): 2115--220 
Puillishcd 19H6 

TYPES AND EXTENT OF MICROBIAL 
CONTAMINATION ON 

FRESH IRAQI DATES DURING MATURATION 

M.A.S. AL-SHAICKLY, I.A. AL-RlJBAIE and A.A. AL-DULAIMI 
Department or Bio!op.y. College of Science. University nf" Bt1ghdad 

Baghdad. lr<tq. 

ABSTRACT 

Types and amounts of b<lctcria. moulds and yeasts contaminating fresh 
dates during stages of maturity were determined. The study. \vhich tnvolvcd 
four popular Iraqi date varieties. was (':<Jrricd out under carefully recorded 
horticultural conditions and over four succcsst\'C fruiting seasons. Unlike 
moulds. the intensity of bacterial and yeast contamination vary irregularly 
during stages of fruit maturity .. J-Iowcvcr. gcncr<llly. they all followed a 
general pattern of variation throughout the tested period. They increased 
progressively towards advanced stages of maturity. The dat<l pointed to the 
role played by water content. physical and biochemical changes in the fruit 
epicarp and changes of mctcrological conditions. 
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INTRODUCTION 

It has been reported that 70% of the exported Iraqi dates is in dry (not 
fresh) form (3. 7). This i9 due to the relatively short market life of fresh dates 
as well as their susceptibility to infestation and spoilage by different types of 
insects and microorgamsms ( 1). Accordingly, Iraq suffers about 50(Yo loss of 
this Vtlluab\c product annually. 

Microbial contamination of this carbohydrate rich fruit has been over
looked by many investigatorS for different reasons. Amongst these arc 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 factors make dates more liable to microbial 
contamination and spoilage, e.g the physiochemical changes of the fruit 
during maturity, the moderate pH (near neutrality), variations in the 
mctcrological conditions (especially, temperature and humidity) coupled 
with variations in npcning seasons which may c.ontribute 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 varieties of popular fresh Iraqi 
dates during stages of maturity over four successive fruiting seasons 
( 19R0-84). 

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 Stntion. Palm trees were grown under same natural 
conditions of temperature and humidity which were carefully recorded 
throughout this study. Five to six branches of each bunch were weekly cut 
and transferred, asccptically, 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 

{:( Khalal: dates in fully grown, glossly yellow stage. Rutab: dates in their soft statge, 
when they are sold for (fresh) consumption. 
T<:unur: dates in their fulls- ripened, prune-like stage. 
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dates of each stage were then randomly picked, surface mcausrcd and washed 
by vigorous shacking in 25 ml M/15 Sorinson phosphate buffer (pi! 7.2). 
Primarily to check tllC initial surrace loading, 0.2 ml aliquotc or the washing 
(now called soaking) suspension were serially diluted and plated out on 
nutrient agar (NA) and potato dextrose agar (PD/\), (pJJ. ) ·+). using the 
surface spreading technique (2). Colony counts from the two media after 
4B h, incubation at 37" C (for NJ\) and 26' C (for I'Ll/\), were used in 
evaluating the initial level of contamination. This was then used in selection 
of the appropnatc 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 date 
samples was accurately measured by diluting and plating out 0.2 ml aliquotcs 
from the soaking buffer which was maintained at 4° C. The number of viable 
cells (cells able to produce visible colonies on NA and PDA media) \vas 
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 \vas determined from a C<llibration curve 
set between diameter ratio (ratio of largest diameter/diameter of the base) 
versus the fruit length. This curve was established from a least toO 
plantographic measurements of date fruit at difl'crcnt stages of maturity. 

Jdentij;cation and class({ication of Microbial Isolates: Bacterial isolates 
showing apparent variation in colonial morphology were microscopically 
examined and classified to cocci and aerobic spore forming bacilli. 'The later 
which gave positive Gram and Catalase reactions belonged to the genus 
Bacillus and were then classified to different species according to 
Bcrguys (2). All cocci, however, gave positive Gram and catalase reactions 
and ferment glucose aerobically. They belonged to the genus Aficrococcus. 
Classification to different species was the dOne according to 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 ideritificd and classified according 
to the method described by Loddcr (10). 

RESULTS AND DISCUSSION 

Types of Microbial Contamination: A list of the most abundcnt genera and 
species of bacterial, mould and yeast isolates appears in Table I. They 
reprQ.sent 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 Contmnination: A. With Bacteria: Amounts of bacterial loading 
(percentage viable bacteria per cm2 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 each stage of maturity appeared in Tables 2, 
3 & 4. In Khalal stage (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 similiar pattern of contamination, with 
maximum extents varied between 102 and )()3 viable cclls/cm2 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 retains high water content (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 Rutab. 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 
constitnents of the fruit (mainly soluble sugars, pectic and phenolic 
compounds) (8,7). 

B. With Moulds: The mould loading obsqved on the tested varieties 
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 cracking) of dates, which fascilitate moulds 
invasion. The maximum extent of contamination was about 103 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 later stages of maturity. 

C. With Yeast: Variation in yeast loading/em' of date fruit during maturity 
stages arc 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 precccding 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 
S?Oilage (souring) observed in Tamur during picking and later during 
storage. 
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Tahl<' 1 
A list of classified microbial isolates of the tested 

date varieties 

Bacteria 

Baci!/l(s megaterium 
!ichiniformis 
pumilus 
pnsteurh 
cereus 
subtilis 

Microccusureae 
/urer~s 

varians 

Moulds 

1\.\pergt!fus 
Penalliurn 
Alternaria 
Pythium 

spp (5) 
spp (1) 
spp (!) 
spp (I) 

Table 2 

Yeast 

Zygosacclwromycescavarae 

glob1fonnis 
barkeri 

Saccharom ycesce revisiae 
Torula spp. 
Mycoderma 
Candida 

spp 
Krusei 
mycodemw 

The maximum microbialloading/cmt exposed 
date surface, of the four varieties in Khalal stage. 

Time* on which maximum loading was observed 
Type of 

Mal\toom Khastawi Tabarzel Zahdi 
Loading 

7tllwcck 1'41'4 6111 week 6111 week Jrd week 
Bacteria 

6.25x 10' 2.58X !()' 2.00x 101 2.00X J:3 
---

11 1h week JJthweek 11 til week 11 1h week 
Moulds 

!.SOx J03 l.!OxlQl 1.33x 101 1.04xiOJ" 

JOth week IJthweek gth week ll'h week 
Yeast 1.4lxlQ3 5.83X 103 2.90X 102 7.50X 1()2 

-t< The weekly evaluation of extents of microbial loading started 1 stJuly and prolonged 
eleven successive weeks. 

-t<-t< Numbers of weeks represent the median of those observed in four successive sea" 
sons. 

-t<-t<tr Each number represents a pooled mean extracted from repeatable values 
obtained in the four successive seasons. 
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Type of 

Loading 

Bacteria 

Moulds 

Yeast 

Type of 

Loading 

Bacteria 

Moulds 

Yeast 

'!)•pes and Exrcnr of Microbial Contamination 

Table3 
The maximmn microbialloading/cm2 exposed 

date surface, of the four varieties in Rutab stage. 

Time on which maximum loading was observed 

Maktoom Khastawi Tabarzel 

91h week 61h week 91h week 

8.00x JO' !.54 X ]()3 3.33XJQ3 

91h week 81h week lOth week 

1.02x 1()3 5.83XJQ2 7.00XJ03 

3rd week Jrd week lOth week 
8.33x!O 1.25xJO' 5.40x 102 

Table4 
The maximum microbialloading/cm2 exposed 

date surface, of the four varieties in Tamar stage. 

Time" on which maximum loading was observed 

M:1ktoom Khastawi Tabarzel Zahdi 

91h week 6th week gth week 7'dweek 

l.l2x J03 1.45xJ03 3.33xJQ3 1.96xJ:3 

10111 week 91h week llthweek ll'h week 

1.29xJQ3 8.33xJ03 1.33 X ]()3 7.5-xJOl 

JQth week 101hweek 91h week 91h week 
7.91xJ03 4.58xJQ3 1.88XJ02 7.50x 102 
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Fig.2 

'/)'/)(',\' and l:'xtent of Microbial Conlomination 

The relationship between number of viable bacteria/cm2 of exposed surface 
area and time of picking of the four tested varieties in the Rutab stage. 

213 



103 

~ 

<;! 
0 

'i; 
~ -., 
'5 
u 
:E 107 
~ 

;;;: 
~ 

0 
~ 
~ 

"' E 
= z; 

10 

2 

M.A.S. AI-Shaickly, I.A. A!-Rubaie and A.A. AI-Dulaimi 

., 

A 

A/ 
/·, ~. 

"-· y" -· --· A 

4 

• Maktoom 
A Khaslawi 
• Tebcrzal 
Y Zahdi 

6 

Time of Picking in Weeks 

9-----M 

@ 

·~ 

A 
I 

8 

Fig.3 The relationship between number of viable bacteria/cm2of exposed surface 
area and time of picking of the four tested varieties in the Tamur Stage. 

214 



11
1'

 

.!l
 " (::) -= -"'
 "" -.;
 u .:1
 

N
 

"" ~ 
.... ti

l 
;;

 
~
 

10
2 

<0
 

~
 " "" E =
 

z 

10
 ~;

zS
: ~~

z.
LA

~:
::

~f
 

F
ig

.4
 

... 2 
4 

6 
T

im
e 

of
 P

ic
ki

ng
 i

n 
W

ee
ks

 
8 

• 
M

ak
to

om
 

4 
K

ha
st

aw
i 

11
 

T
eb

er
za

l 
V

 
Z

ah
di

 

10
 

T
h

e 
re

la
ti

on
sh

ip
 b

et
w

ee
n 

n
u

m
b

er
 o

f 
vi

ab
le

 m
ou

ld
s/

em
~ 

o
f 

da
te

 a
nd

 t
im

e 
o

f 
pi

ck
in

g 
o

f 
th

e 
te

st
ed

 v
ar

ie
ti

es
 i

n 
th

e 
K

ha
la

l 
st

ag
e.

 
fo

ur
 

""' .,. " f:; ~
 "'- N
 " ~ -2
, ~
 

~
 

0 [ 0 0 ~ s· g_ § 



.= ~ "' = u ~ ';;
; 

(.
) ..=
 "" ~ 

N
 

;;: 

-
~
 

"' 
0 t "" E i 

10
3 

..
..

 

s 
lV

la
kt

oo
m

 
&.

 
K

ha
st

a,
,·i

 
11

 
T

eb
er

za
l 

·~
 

.~
:~
·t
·:
::
::
:_
, 

'"
'I 

1 
;
~
:
?
 ~:

 
I 

I 
4 

I 
I 

6 
I 

I 
8 

I 
I 

F
ig

.5
 

2 
10

 
T

im
e 

of
 P

ic
ki

ng
 i

n 
W

ee
ks

 

T
he

 r
el

at
io

ns
hi

p 
be

tw
ee

n 
n

u
m

b
er

 o
f 

vi
ab

le
 m

ou
ld

s/
em

' 
da

te
 a

nd
 t

im
e 

o
f 

pi
ck

in
g 

o
f 

th
re

e 
te

st
ed

 v
ar

ie
ti

e·
. 

in
 

th
e 

R
u

ta
b

 s
ta

ge
. 

'l:
 "" "' 2: ~
 

0 ;.: "' - "" "" ;;, §.
 

0 ~
- e "- "" >. >.
 6 "- 0 ~

·
 

~-



N
 -.._, 

.: ~ Q
 1: ~ }?
 " w .:
 "" ~ ;;
 

~
 c ~ "" =
 

~ 

• 
M

ak
to

om
 

A
 

K
ha

st
aw

i 
11

 
T

eb
er

za
l 

"f
 

Z
ah

d
i 

:-
_®

/·-
-.-

-· 

\ /
1·

1)
~4

 
A

 
_

_
 

4
.--A

 f-
-m

 
m

 
w

 

"
•
·'

 
T

im
• 

n 
. 

I 
T

h
e 

re
la

t·
 

. 
tc

k
m

g 
in

 n
l 

k 
' 

. 
IO

D
S

h
!p

 
b 

' 
"
e
e
 S

 

pt
ck

in
g 

o
f 
th

~ 
fo

u~
tw

ee
n 

n
u

m
b

er
 o

f 
v·

 
1 

te
st

ed
 v

ar
ie

ti
es

 in
 Jt

~b
~e

Tm
ou

ld
s/

cm
; 

d
at

e 
a 

d 
. 

am
u

r 
st

ao
 

n 
tt

m
e 

o
f 

ce
. 

~
 

~
·
 "' ~ ~
 
~
 " "' ~ ~
 ~ 0 2:
 "- 9 ~ " " S:' ~ ,, ~ ~ 



""' ~
 

~
 s u ~
 

':
; u .;:
 -; ;;: ~ 0 ~ 

"' 
-a 

- "" 
~
 

z 

F}
g.

7 

w
 

.&
. 

s 
M

ak
to

om
 

A
 

K
ha

st
aw

i 
!il!

! 
T

eb
er

za
i 

"W
 

Z
ah

d
i ~
 " 

w
-
-
w

 

T
im

e 
of

 P
ic

ki
ng

 i
n 

W
ee

ks
 

'W
 _

/
 

d
at

e 
an

d
 

ti
m

e 
o

f 
T

h
e 

re
la

ti
on

sh
ip

 
b

et
w

ee
n

 n
u

m
b

er
 o

f 
vi

ab
le

 
ye

as
t/

em
: 

pi
ck

in
g 

o
f 

th
e 

fo
ur

 t
es

te
d 

va
ri

et
ie

s 
in

 t
h

e 
K

ha
la

l 
st

ag
e.

 

., 
__ 

~
 ~ 

>
 

,.,;:
::1 

4 "" "' "" 

: 
I 

,_ ~
 

~- ;,;.
. 

·.:::
: 

\I 
"" "" .,.. 2 ~ :::. 

\!
 

~
 § "- "" "' "' -~ " " ~: 



10
' 

~
 

~
 

Q
 -. 

10
2 

Jl
 
~
 

~
 

u " 
"' 

~ ;;; 
.....

 "' 
';

 - " -= s z 
10

 

I 
0 

M
ak

to
om

_ 
A

 
K

ha
st

aw
J 

" 
Iii

 
T

eb
er

za
l 

! r ~
v
:
\
_
 

I 
I 

-
-
'®

 

4 
6 

8 
H

I 
. 

V
\i 

ek
s 

T
im

e 
of

 P
ic

ki
ng

 m
 

e 

F
ig

.S
 

T
h

e 
_r

el
at

io
ns

hi
p 

be
tw

ee
n 

n
u

m
b

er
 o

f 
vi

ab
le

 
ye

as
t/

em
' 

d
at

e 
an

d 
ri

m
e 

o
f 

pi
ck

in
g 

o
f 

th
re

e 
te

st
ed

 v
ar

ie
ti

es
 i

n 
th

e 
R

ut
ab

 s
ta

ge
. 

~
 ""' ~ § "- D
 

~ -~
 s 2 2:
 "- ~ ~"
 

~
 " :::· 0 "'· 0 ~ 



to
' 

~
 " Q

 'e ~ -;;
; u ~
 

N
 

fi 
N

 
;;

 
Q

 

'o
 

10
2 

b .c
; E
 i 

10
 

'l
' 1\ 

• 
M

ak
to

om
 

A
 

K
h

as
ta

w
i 

11
 

T
eb

er
za

l 

m1
e 

·;
I 

&
 

a 

2 
4 

6 
8 

T
im

e 
o

f 
P

ic
k

in
g 

in
 

W
ee

k
s 

F
ig

.S
 

T
h

e 
r~

la
ti

on
sh

ip
 b

et
v.

'e
en

 
nu

m
be

r 
of

 v
ia

bl
e 

ye
as

t/
em

: 
da

te
 a

nd
 

ti
m

e 
of

 
pi

ck
in

g 
o

f 
fo

ur
 t

es
te

d 
va

ri
et

ie
s 

in
 

th
e 

T
ar

nu
r 

st
ag

e.
 

10
 

~
 '" Co ;,.
 

~
 

~
 

c ~
 

·?
 - '" '" 2= "'" 0 ~

- ~
 

iC
 

;,.
 '" ;,. "' " " ~: 



Date palm J 4 (2): 221-234 
Published 1986 

HYGROSCOPICITY OF CERTAIN DRIED 
DATE PRODUCTS 

ABSTRACT 

M.M. SIIUKR 
Palms and Dates Department, Agriculture and 
Watei Resources Research Centre, Fudhaliych, 

Baghdad, Iraq 

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

A controlled R.I-1./T/air circulation system was evcloved 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 acidition. 
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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 may 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 
present 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 (RJ-L) medium or in vessels 
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containing certain concentrations of sulfuric acid ( J). E.q ua tions dealing with 
estimations of aw of food products and their models arc continuously being 
developed (1, 7, II), 

upon plotting moisture content of a tested product against a sCries of 
RJ-LS, the moisture sorption isotherm curve is obtained (MSI), The 
differential coefficient of moisture with respect to RJL ( 6m/ 6 R.IL) which, 
can be calculated from a given MSL may be related to stability 
characteristics (18), M,SJ'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 food materials to 
agglomerate and subsequently cake has been utilized, using various means 
and tools, to assess hygroscopicity (4,8,9,17), 

There arc a number of factors which goven the hygroscopic characteristics 
of sugar containing plants. Probably the nwst important is that plant sugars 
are naturally amorphous with a consequently greater 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 hygroscopic 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 Dcglct Nur when the two 
types arc held in the same storage room (19), 

The critical figure for reducing sugars in dates is around 25%; higher levels 
than that lead to a stwngly 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 tannin type) schemes of 
classification, In addition to the major commcrciallraqi varieties, the major 
North African date, Deglet Nur was also investigated, 

When whole-, half- and quarter- dates were required fissuring of the flesh 
was inevitable, To obtain pieces of geometric shapes (flat discs), cork 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. Ltd. 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 salt solutions of high chemical purity were sufficed, thus: 

·------· 
Salt % r.h. Salt (Yo r.h. 

LiCI II K,co, 43 
KC,H30 2 23 NaN02 63 
MgBr2 30 

The last, NaN02 , 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 aw 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 immersed 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 usc 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 mono glycerides, solid Myvacet 700 
and 707K' and liquid Myvacet 940 were gratefully supplied by Eastman 
Chemical International A. G., Heme! Hempstead, England. They w~rc 
intended to serve as film coats against hygroscopicity. 

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

Determination of moisture content was based on dry weight according to 
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 number of experiments were conducted. Their results are submitted as 
follows: 

Extent of Hygroscopicity. A simple experiment was designed to ilrustrate 
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 twice the· m.c. percentage of that regained by the flakes. 

The Role of Certain Active Constituents in Hygroscopicity. The influence of 
sugar the major active cor\stituent, oil hygroscopicity was investigated. 
Figure 3 shows how the devised system ( cf. Figure 1) for powder 
hygroscopicity could accelerate e.m.c. as \'ompared 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 qualities of five of the studi.ed varieties Bedrayeh, 
Zehdi, Helwai, and cooked khalal of Braim and Kibkab were surveyed 
Figure 4 indicates that, in general, there ate connections between e.m.c. and 
group type, i.e. the soft (invert 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 additive application: Figure 5 shows effects 
of samples of the numerous treatments on hygroscopicity ,among themlwere 
fructose (F), glucose (G), granulated sucrose (G.S.), powdered sucrose 
(P.S.) and ethylenediamine 'tetraacetic acid (EDTA) in association with 
some of the prospected additives iii hyrgroscopicity 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 redryi1!g and re'powdering were resorted to obvious
ly. 

Upon reaching equilibrium under a oon.dition of 43% R.H./ 30°C, the 
results observed in Fig. 5 ~te briefly:. 

The effects that passed th~ ma~g.in of mere dilution included (a) glucose+ 
fructose ( 1: 1 , at 5%) and (b) glucose Pro\:iuced the best reduction in moisture 
adsorption of all sugar types arid form~ .. · 

Film Coating: Liquified Myvacet 700 gave better protection when applied 
to pieces ('14 th dates) by immersion. Liquid Myvacct (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. 

Moi,ture Adsorption: Moisture sorption isotherm of Zehdi powder treated 
with certain additives has been studied. R.I-1. 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 aw 0.23 than at aw 0.43 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 8-27% depending on variety. Their sugar content is about 
77% ± 5% d.w.b. (20) which renders them quite amerwble to moisture 
upon exposure to a R.H. higher than their e.r.h. rnedium. 

It has been shown in the investigations that both date pieces and powder 
are extremely hygroscopic. In terms of the dry material the major 
characteristics which have been considered in this respect arc 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 arc 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 (Deglct Nur, 
45% sucrose) did exhibit a relatively lower hygroscopic tendency than a low 
sucrose variety (Zehdi, 10(Yo) from the same consistency group. However, 
the difference between these cultivars was only small. This agrees with the 
statement that invert sugar contents of greater than 25% lead to problems of 
hygroscopicity with dates and similar products (Carpenter, cited '20'). 

It seems probable that where a mixture of sugars of different hygroscopici
ry occurs, the more hygroscopic sugar will make moisture available for the 
less hygroscopic compound, and hence the latter wouid 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 
hygroscopic dried date products. 

Date Product Treatment: The cxperimenta'J work on treating 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. It 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 absorbed by the date 
powder. 

The partially acetylated mono glyceride, 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. aw 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.2 Adsorption behaviour of 
powder and flakes. 
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Fig.l E.r.b. apparatus 

assembly and one of its capsules. 
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Fig.S 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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ABSTRACT 

The influence of high d('Ses 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 consequence 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 arc 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 
redrrce the infestation level during storage of prepacked dates (!). 

Residual determination on different food items have shown a rapid 
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degredation of phosphine within short time (9,17). Moreover, .!oxicological 
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, 
alcohol dehydrogenase, lipoxygenase and glutamic acid decarboxylase, and 
the A, B1, B2 and E vitamins contents as a consequence of phosphine 
exposure. 

Qualitative and quantitative determination 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. 

Sampling: Fully matured dry date fruits (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 vial1,2,3, or 4 pellets of Phostoxine (R)(Degesch, West 
Germany) were plac~d, 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 each lid. The final concentrations of 
active phosphine gas released were calculated to be 0, 16.67, 23.34, 40.00 and 
56.68 mg/1, 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 Model120" CAmino Acid Analyzer, respectively. The analytical 
methods adopted here are described elsewhere (7). 

Paper-Chi'Omatographic 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 solvent (8). This extract 
was used in paper-chromatographic procedure. The chromatograms were 
developed dcscendingly for 48 hours at room temperature. The solvent used 
for sucrose, glucose and fructose scpcration was methyl glycol-saturated 
ethyl acetate 240 ml: acetic acid 48 ml: distilled water 48 ml (4,6:1:1 V0l. 
ratio). The chromatograms were then treated according the method 
described by Auda et al (8). 

High Performance Liquid Chroma10gruphic Analysis of Sugar (lfl'LC): 
10 g of ground dates of each batch was extracted with 50 ml 2-methoxy 
ethanol and centrifuged (8). When the solvent was removed from the extract 
under reduced pressure a thick syrup was obtained. 20 ml of this syrup was 
dissolved in I ml of acetonitril: water (75:25 Vol. ratio). 2011-1 of this solution 
was then analysed for its sugar content using a Pye Unicam High 
Performance Liquid Chromatography (HPLC) fitted with Lichrosorb 10 NH2 

column .. Flow rate was 1 ml per min.Mobil phase as acetonitrile: watcr.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. 

Cc,ntrol value - Treated value 
% change 

- ----------~c),;,n~t~rc~lll;v,~1J;u;e~~~~-------x 100 

RESULTS AND DISCUSSIONS 

The data in Table I 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 cont}"ol 
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 aeration 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, !so leucine, 
leucine and glutamic acid) were found to increase after phosphine treatment, 
of dates and aerated for I day only. 

In contrast, the contents of 2 amino acids (thrionine and methionine) and 6 
amino acids (aspartic acid ,1methionine, Isoleucine ,leucine,\valine and glutamic 
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acid) were found 'lo:dccrease,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 effect 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 o.ne 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 arc shown in Table 4. The RG 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 Rc; 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 eta/ (9) have 
stated that organic compounds of high molecular weights and with large 
number of unsaturated double bonds arc 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). 
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Z.S. Al-J-fakkol.: r·r a! 

Tab!e :l 
R))P:'OfrdilFi ro~1!temt of d1~tttio (Zuhdi vadety) fumigated with different doses 

o:f !(]!'ru~ph~rte t~~~ ami ~.erB:k>d for I 6Jl!' W dmys 

lF'l.'lt.oophhv-t 
@o@C mg/l 

c 
)6_7 
23.3 
4()_0 
56_7 

Pn~tdn °/o dry we~gM 
1 rl&y men~H-on 10 days ae-ration 

content % dilrmge content 
---~-------------------------

2.58 
3 02 
3.06 
3.06 
2.44 

+ 1'1.1 
+ 18.6 
+ 18.6 
·- 5.4 

2 .. 49 
2.97 
3.02 
3.06 
2.41 

% change 

+ 19.3 
+ 21.3 
+22.9 
- 3.2 

Average+ 12.2 Average+ 15.1 

a 2 grams samples from 10 grounded fruits were used for protein detenninatwn. 
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I'hoophlne dose 
mg/1 

c 
16.7 
23.3 
40.0 
56.7 

Z.S. ;1/-Hakkak eta/ 

Table 5 
High performance liquid 

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

and aerated for 1 or 10 days 

Relative area%of sugars in the date extract 
}'ructose Glucose Sucrose 

1 day aeration 
38.65 40.12 21.13 
36.97 41.62 21.41 
38.14 40.77 21.09 
37.78 42.18 20.04 
37.16 40.07 22.76 

10 days aeration 
c 36.21 41.66 22.12 

16.7 38.17 40.70 21.12 
23.3 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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ABSTRACT 

A SURVEY OF INSECT PESTS 
OF DATE PALMS IN QATAR'' 

A.F. AL-AZAWI"" 
Plant Protection Department, College of Agriculture, 

University of Baghdad, Abu Ghraib, Iraq. 

In 1985, the author surveyed borer problems and rc_commcndcd a method 
for their control as well as surveyed insect pcs:s of date palms in Qatar 
including identification and intensity of infestation of all insects found during 
November. Eleven insect pests were found on date palms, 10 of which might 
be a new record. They were: palm stem borer, Jebusea hammerschmidti 
Reiche; fruit stock borer, Oryctes elegans Pre\!.; parlatoria date scale, 
Parlatoria blanchardi (Targ.); the green scale, Asterolecanium phoenicis 
Ram. Rao.; the red date scale, Pheonicoccus marlatti Ckil.; the dubas bug, 
Omrnatissus binotatus De berg.; the greater date moth, Arenipses sa bella 
Hampson; the termite; 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 research plan was 
suggested. 

n The mission to Oatar was sponsored by the Regional Project for Palm & Dates 
Research Centre in the Ncar East & North Africa, l~aghdad, Iraq. 

,':ct( J)rescnt address: Department of Post-GJ',t(hwtc Studies, University of Bagh~ 
dad, Jadiriy<th, Baghdad, Iraq. 
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;~.J__';jjj\ Astcrolccarzium phoenicis Ram. Rao. <1~1 0.~1 ;~L 
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!NTRODtJCTION 

l. Objective 

At the request of the Qatari Ministry of Industry and Agriculture (MIA). 
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A SW'I'ey of Insect Pests 

the Regional Project for Palm & Dates Hcscarch C'cntrc in the Ncar East 8: 
Nonh Africa. Baghdad. sponsored the author for a 10 days consultancy 
mission to survey and identify stem borers of date p;ilms and to suggest 
method of their control. 

The mission was undertaken in November ISlk). Since no study had bcL~n 
made before on stem borers and other insects or date palms, it \ViiS fcit 
necessary that survey should include identiricallO!l. intensity of infcstatior: 
and distribullO!l or insect pests attacking date palms in Oatar. 

2. Present Status 

()a tar had over 200.000 date palms. planted in orchards (l:ig. I) and alon;: 
streets and high ways. Ikcausc the date pallll hils ;1 religious and economk 
value, a campaign tmvard planting lllore trees is underway. However, there i:-. 
little knowledge on the pcsh and disL:ases of the t r-cL;. · 

o. Insects: There is a lack of knowledge on species. distribution. economic 
importance, life history and natural Clll'lnie;:. of insl:ct pests of dall' palms in 
Oatar. The only inform;uion available i;:. that mentioned by Thabit (date 
unknown) in an extension publication on insL:ct pest:· and plant disc'<ISL'S in 
\Vhich he reported Only tWO insects Oll date palms and il publication 0\" 
l:'::l-llaidari (3) v .. ·ho reported three insl:cts~ the first two aln::ady_, reported h:, 
Th;lhit. The three insects arc the following: 

1. The grub Phylloplwgu mgos11 (['.·1clshcimn) ('oknpll~r;\: Sc:JI·habcid<IC. 

·) Stalk born LltijJhidiou l'i!/osum ColeoplLT<I: Cn;unhycidac. 

]_ The lesser date mnth /Jutmchedru umydmu/t1 tvkrick I ,cpidoptcr;l: 
Cosmopt~..Tygidac. 

EI-Haidari informed the author that when he wa;., in Oat;lr in 107~' 

surveying date palm insects, he did not rind any insect horns or other insects 
(except the lesser date moth). I lc ad\·ised the authorities at that time against 
importing infested trees into the country. 

At present there is no information available at the Oatari MlA. Pbnt 
ProtcC!lO!l Department on the identity of the ins~..~cts causing the problem at 
the magnitude threatening the entire date palm culttll'l~ in the country. 

b. !nseo Control: Thabit (9) reported that the larvae of P. mgosa, «was 
treated with Aldrin or Dcildrin that was diluted in water and irrigated at the 
rate of 2.4 pounds for each !OOOm2 in the infestation site and by so doing it 
kills the larvae within 12 hours.» He rccommemkd «the control of weeds 
because it provides a place preferred by this insect to lay its eggs.» In 
connccLon w1th stem borer L. vi//osurn, he pointed out that an effective 
method used in Ontari orchards which gave good results was placing crystals 
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of paradichlorobcnzcnc inside the holes and closing ~hem with\vax or mud, 
thereby causing the insecticide vapour to kill larvae. 

lki (6) of the Plant Protection Department at MIA had tried light traps 
with !ccrosene lamps placed in a pcm with water as a means of borer control. 
He placed 10 traps, one per orchard, during May 1985. He reported that only 
one insect was caught! He,also tried chemical contiol with bait made from 
Aldrin, wheat bran and molasses. He placed the bait in rings over the bases 
of ptuncd date fronds at the trunk of the trees and on the ground around the 
bases of the trunks. l-1e 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 work or rcsulls 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 borei insects as well as other insect pests 
attacking palms; (iii) estimate the rate of infestation of insect pests; (iv) 
suggest research plans for the ncar 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 surveycr were 
counted in 5 randomly selected date palms per orchard. Numbers WCI'C 

recorded. Insects of leaves and fruits we1c counted in several leaves and/or 
fruits and the numbers were averaged. Some insects which were not 
identified were kept in 75°/r.J alcohol in small glass containers for further 
study. In addition, coloured photos we1e taken of insects or insect damage. 

-RESULTS AND DISCUSSION 

'l'he insects which were found are identified as follow: 

A. Borers: 1. Palm stem borer, Jebuseo hammerschmidti Reich, 
(Pseudophilus testaceus Ghahan, Coleoptera: Ccrambycidae. 

2. Fruit stalk borer, Oryctes elegans Prell., Coleoptera: Scarabcidae .. 
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;l survey of Insect Pest.\' 

B. Scale insects: 3. Par!ataria date scale, Par!aterio blanclwrdi (Targ.), 
Homoptcra: Coccidac. 

4. Green scale, Asterolecrmiurn phoenicis Ran. Rao., Homoptera: Cocci
dac. 

5. Red date scale, Phocnicoccus marlaui Ckll. Hornoptcra: Coccidae. 

C. Other insects: 6. the dubas bug, Ommatissus binotatus Deberg, 
Homoptcra: Tropiduchidac. 

7. The greater date moth, Arempses sabello (Hampson), Lepidoptera: 
Pyralidae. 

8. Termite. 

9. Cicada, perhaps Plaryplura arahica, Homoptera: Cicadidac. 

10. Ephestia, perhaps Ephestia cautella Walle, Lepidoptera: Pyralidae. 

II. The dried fruit beetle, Carpophilus sp., Coleoptera: Nitidulidac. 

D. Animal pests other than insects. 

12. Rodents. 

The following is a bi·icf account of each pest. The distribution wherever 
mentioned, was taken from El-Haiclari (3). 

1. Palm stem borer Jebusea harnmerschmidti Rc1ch: Tl1is insect was 
identified from the presence on the trunk of adult exit holes which arc mainly 
round and little more than 1 em. in diameter (Fig. 2 ,md :i) or from the shiny 
brown, or clark brown substance (Fig. 4) sccrctccl by the trunk below the 
larvae entrance or from the larvae damage inside fronds or stems (I::;'ig. 5 and 
6). The larvae reach 50 mm. long; arc cylindrical and tapering toward the 
end, white or with pinkish colour, legless but with pubescent body. This 
insect may be the same one reported by Thabit as Elaphidion v;!/osu.m. (9). 

It appears that this insect is the most irnportant pest of date palms in Qatar 
at the present time. 'Ihc cause of weakness and or broken or fallen trees is 
attributed to this pest. The insect exit holes in tlic tree trunks (Fig. 2 and 3) 
expose the inoist living conductive vessels lo 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 !mit 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 fro1n 1rec tz> tree and from orchard to orchard 

(Table 1 ). Death of tn:cs was seen in orchards in Gharafa and in Um Sial Ali. 
In C_iharafa, one tree 1.5 111. high was abnormally affected by the infestation. 

The diameter of the lrunk ncar the ground was about 40 em. tapering upward 

to about 20 em. at the head. When the tree \V<IS dissected, 30 larvae or J. 
lwmmersclzmidti were found. Some were near the growing tip in the head 
(Fig. I 0). This same tree was also infested \Vith the fruit stalk borer, 0 . 

.,elt'gons. One larva of the stalk borer was found at 20 em. above the ground in 
a side hole of a \ongitudipal furrow apparently mnde by tile insc.ct. 

The p;llm stem borer is dist1ihutcd in Iraq, Bahrain, Saudi Arabia, United 

Arab Emira1cs, Egypt, Algcri<l, Iran and India. 

Several workers have studied the life cycle of this pest (3). hs inseci 

enemies were reported in Imq Un and in Saudi Arabia (4). 

2. Fruit stalk borer Orycres e/eg(/ns Prell.: This insect was identified from 
its large furrows and holes (Fig ll) and from the larvae, pupae and adults 

(Fig. 12) that were found in l!ate p;llm trunks especially ncar their bases. The 
larvae W<ls found inside weak or dead date palm trunks. Th1s insect appears 
to be next in importance after the palm stem borer. The stern borer 
infestation weakens the trees wl1ich in turn arc attacked by the fruit stalk 

borer for breeding. The presence of both borers in· trees hastens tree death. 

The fruit stalk borer was round on the Doha Kornish, Gharafa, Sadria, 

Um Sial Ali and Um Sial Mohamad. A high infestation was found in Maznt<1 
region, 25 km. north of Doha. One farmer had burned the surface of the 

trees as a control measure. Despite trunk burning, larvae were fouT1d in the 

trunk at :10 em. aboVe the ground level. In one tree which had a broken head 

and a burned trunk, larvae, pupae and adults were found at different heights 

up to 2m. 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. IJ). Many researchers have studied the life cycle of the fruit 

stalk borer (3). The latest study was done in Iraq (H) and in Saudi 

Arabia (4). In Iraq adults appear flom March until October. 

3. Parlatoria date scale Par!aroria h!anchardi (Targ.): This insect (Fig. 14) 

wc1s found in small trees along the street in Khalifa township in Doha, on the 

Kornish, at Um Sial 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 leaflets ranged from 24 to 320, 
avering ISS/leaflet. In Urn Sial Mohamad, an average of 20 /leaflet was found 
on one tree. 
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T!-::is lc\'cl of infestation is not high when compared ,,·ith ink:station in 

J)asra, Iraq. I Iussain (5) found an average or 12 ... 160 scales/!c<Jflct on the 

upper surCacl~ <nH.! 7072 scales/tcalkt on the lower surface. It is liKely th<lt 

infestation in O<ll<lr is IL'Ccnt: it is ~~:-:peeled to increase and spread since 

weather conditions arc favourable. Parlatoria scale is found in lr<HJ. KLi\vaiL 

Bahrain. United /\rab Emirates. Saudi 1\r;Jbia. Morocco. 1\lgcria. Tunisia. 

Libya. L~g;.-.. pt. Sudan. Somalia and Palestine. 

4. (Jrcen scale 1\srero/ecanium phoenicis Ram. R<1o. The grc~..·n scale was 

found in low densities on the Kornish date palms and in an orchard in Um sial 

Mohamad. on leaflets together with the Parlatoria date scak. The average of 

infested leaflets in both areas were l) and 5. respectively. This scale is less 

dangerous to trees than is Parlatoria date scctle. The insect is found in Iraq. 

Saudi Arabia and Palestine. 

5. Red date scale Phoenicoccus rnar!arti Ckll.: The red scale was found on 
the bases of fronds (fig. 15) and sometimes attacking the fruits. Its injury to 
trees is sirnilar to that of other scale insects but the extent of its injury is 
known to be less- 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. 

6 The dubas bug Ommoti.•;sus hinowrus De berg: This insect vv'as idcntif1ed 

from its eggs \\'hich were partly inserted inside the midribs of the leaflets. 

Shcddcd skins of the insect with spots of bakk mould which grows on 

honeydew droplets secreted by the insect were also noted. These arc only 

indications of the presence of this insect at study time and were observed on 

the Kornish in Doha. MIA authorities reported an abundance of honeydew 

on fronds of date palms i1l spring. This additionally confirms the presence of 

the insect in Qatar. It has alrcndy been reported in Iraq, Kuwait, United 

/\rab Emirates. Oman, Saudi Arabia. Egypt, Libya, Algeria, Iran and 

Bahrain. 

7. Greater date moth Aren;pses sahefla (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 m 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 arc very important pests on date palms and other trees in Iraq, Saudi 
Arabia and Egypt. 
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9. Cicada Platyplura arabica: The shcddcd skins of the cicada were fmmd 
on trunks of date palms in many otchards. Ei--Haidari communicated that in 
1979, he found the cicada P. arabica in Ras El Khaima, (UAE), laying their 
eggs in the fronds during April. lt is possible that the shedded skins reported 
above belong to this species in Qatar. 

10. Date moth Ephesria .1p.: Pinkish larvae of about 10 mm. long were 
found inside dates still on the trees in two regions in Gharafa and in Sad ria. It 
is suspected that this might be E. cmael/a Walker. Up to 10% infestation was 
found. It is known that this insect starts infesting mature dates on the trees. 
When the fruits arc transferred to the storehouses, the small infestation 
increases. In Iraq, Hussain (5) found that infestation of Zchdi date variety 
increased up to 8s<X) after one year in storehouses. This insect is present in 
Iraq, Saudi Arabia, Egypt, Sudan, Libya, Algeria and Morocco. 

11. Dried fruit bccllc Carpophilus sp.: Adults of this insect were found in 
date fruits left on the trees in Sadria in North Qatar. Usually the insect 
!.lttacks mature dates with high moisture content in the field and in the 
storehouses. The adults arc about 2-4mm. in length with the elytron wings 
shorter than the abdomen. The white legless larvae reach up to 6 mm. 

C. hemipterus L. 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 trees were 
seen, as well (Fig. 16). It appears, on first survey, that the rat population is 
dangerously 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. Out of the 11 insect pe-Sts, 10 which were identified and recorded could 
be the first records in Qatar. 

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

4. The most important insect pest of date palms and those responsible for 
the present problems are the stem borer J. hammerschmidti and the fruit 
stalk borer 0. elegans. Other insects which could become important 
problems are the parlatoria date scale , P. blanchardi and the dubas bug 0. 
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 is no chemical control method that we 
know which could be recommended. 

DISCUSSION ON nm CHEMICAL CONTROL METHODS OF BORERS 

Despite the drawbacks from the usc of insecticides for the control of date 
palm borers, such as the imbalance between the insect pests aud their 
enemies as well as their dangers to man and his livcstocks; it is the open ion 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. Integrate<l control should be 
practised whenever it is possible. The following is a discussion on the usc of 
chemical insecticides against date palm borers. 

Systemic insecticides injected into the trunks of date palms have been 
mentioned as possible methods of controlling the borers. Placing fumigant 
insecticides into the exit holes of the stem borers is also suggested. Most 
likely neither of these methods would be effective. Poil'lts to consider arc the 
following: 

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

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

3. It 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 arc usually found in weak trees 
or dead- trunks, neither 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 fmnigant 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 left the trunk. It is not known if toxic fumes 
would penetrate the trunk through these exit holes reaching the larvae 

255 



located somewhere within the trunk tissue <l!Id belonging to sulJscqucnt 
infestations. 

2. Over 250 holes were estimated in some trees: too many holes f()r 
!.!rae tical appl kat ion. 

3 .. Fumigr.lllts disappear shortly after application, but further infcst<ttton 
takes place. If the application is carried out at the end of the season. the 
borer damage has already been done. 

Spraying an effective contact ;tnd stomach insecticide to cover tree heacl 
;\11d trunk in sufficient <Hnounts to kill emerging adults or egg l<lytng females 
or boring larvae during their active periods. appear to have better chance to 
succeed as a control method than systemic or fumigant insecticides. 

However, the usc of contact and stomach JJlSccticidcs depends upon having 
the following information on each borer species: a) Established date of ;1du!t 
emergence; b) Period of adult presence in the fic[c;; c) Period of adult peak; d) 
Time of adult disappca renee; c) Rcsul ts of 1 aboratory tCsts for screening i nsccti
cidcs. 

With regard to selecting em insecticide the following must be considered: f) 
Selection of an insecticide with a high toxicity f01 larvae ami adults with long 
pcrsistancc on the tree <UH.I low nHimmalian toxicity. g) Results of testing 
candidate insecticides in a few orchards. h) the establishment of dosage, 
timing of first application. and frequency of application. predicted on 
Information obtained in a-e above. 

When an efficient inSecticide has been selected then a campaign should be 
started to stimulate awareness among f<Hmers and orchards owners of the 
dangers of borer insects and the necessity for controlling them. Information 
media (publications, radio, TV) should be used to disseminate the 
lnforrnation as well <:ls meeting with the fanners. The campaign must also 
include the dangers mising fwm handling and treating trees with insecticides 
and how to avoid them. 

RECOMMENDATIONS 

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

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

3. Good cultural practices should be applied in all date palm 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 biological control research should also be included. Testing of 
the fungus Beauvaria bassiana against J. hammerschmidti and testing the 
virus of the 0. rhinoceros a pest of coconut in the Far East, against 0. 
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 research budget must be allocated to meet research expenses. 
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Table I 
Intensity of infCstation with palm stem borer .J. lmmmerschmitlti in difl'ercnt regions of 

Qatar (5 trees/orchards). 

Region Distance Average Range of Average 
fnJm height holes/tree holes/tree 

Capital of date palm 
(Jll.) 

~---~--·--·---------·· 

Kornish Avenue Doha 2.5 8-30 21 
Ghan1ra 10 Km. 3.11 211-83 45 
Gharaf;l !0 Km. 3.6 !0-73 28 
Um Sial Moh. 20 Km. 0 1-36 9 
Um Sl<ll Ali 5.0 l-27 21 
Um Sial Ali (LO 7-126 54 
Mazraa 25 Km. 5.0 4-47 34 
Sadrin 100 Km. -Ul 0-4 2 
Sadri a 100 Km. 5.0 2-11 5 
·~---·-·-- ···--·---··----------·~·----~-
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Fig.! A typical date palm orchard in Qatar. 

Fig.2 

Exit holes on the date 
palm trunk, a sign of 
stem borer Jebusea, 
hammerschmidti in~ 

testation. This tree is 
heavily infested with 
the borer and so in 
most orcHards visited 
in Qatar. 
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Fig.4 

Brown substance sec
reted by trunk covers 
the area below the en
trance of the stem bor
er J. hammershcmidti 
larvae. 

kF. Al-Azawi 
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Fig.3 

Exit holes on date 
palm root region; a 
sign of stem borer in
festation, J. harnmers
chmidti. 
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Fig.8 

A date palm trunk, cut 
open to show infected 
tissue caused by bac
teria & fungi, whose 
spercs entered through 
exit holes of the stem 
borer I. hammers
chmidti. 

A.F. Al-Azawi 
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Fig.? 

A date palm trunk cut 
open to show dead tis
sue the trunk due to J. 
harnmerschmidti in·· 
testation. 
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Fig.JO 

Dissected head of tree 
showing furrows of lar
vae of stem borer J. 
hammerschmidti found 
in the growing tip. 
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Fig.9 

A weak tree with dead 
f1 onds believed to be 
caused by stem borer 
infestation J. ham
merschmidti in Qntar. 



Fig. II 

Date palm trunk heavi
ly infested with fruit 
stalk borer 0. elegans. 

A.F. AI-Azawi 

Fig.l2 Fruit stalk borer 0. elegans. Clockwise from top, pupa, pupa inside a hole, 
larva <-lnd adult. All were found in a dead, but standing date palm and at 
different heights. 
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A survey of Insect Pests 

Fig.B 

Stubs from fallen date 
palm were burned to 
control borers. The 
stubs are full of fur .. 
rows & holes of the 
fruit stalk borer 0. ele~ 
gans. 

Parlatoria scales, Parlatoria blanchard/ on leaflet from infested tree in 
Cornich & Other areas. 
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Fig. IS Red scale, Phoenicoccus marlaw· on bases of fronds was found in most of 
the orchards visited. 

Fig.16 Rodents burrowing holes with heaps of soil near bases of date palm trunks, 
heavy infestation with rodents was found. 
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AN ANALYSIS OF MARKET CONDUCT IN THE 
DATE-MARKETING 

ABSTRACT 

SYSTEM OF SIND-PAKISTAN 

RlZVl M.A. SHAll and .J. DAVIS 
Department or Agricultural Economics. Lhc ()uccn's 

University of BclfasL Bclf<~sl BTtJ 5PX. Nnrtlwrn 
Ireland. U.K. 

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

The paper examines methods ol" purchase and disposal of d(ttes at auction 
markets as well as at procurement centres, methods of price formation at 
date orchard, wholesale and retail levels and non-price practices particularly 
thosC carried out by wholesalers at assembly markets. The data analysed i;1 
this paper arc mainly primary and were collected from the date gi·owers 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 level. AJ ptoducer level data were collected in 
the districts of Sukkur and Khairpur, the most prominent date produc}ng 
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 ;n Sind viz. Sukkur, Hydcrabad 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 period of analysis covers 
only one year i.e. 1983-84. This was the only period foi· which it was possible 
to collect reliable primary data. Clearly, this restricts somewhat the 
conclusions which can be drawn from the analysis. 

Bain (1) defines conduct and set its limit as «the composite 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 actw.1l or 
potential competitors to discourage and so on». However, Bain (1) cncoun
ten~d difficulty in empirically establishing Structure-Conduct-Performance 
links and therefore stresses the formulation of direct empirical links between 
market structure and performance excluding the intervening condt:Jct 
variable. But Clodius & Mueller (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 that 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 Sind, traditionally dates were sold through two 
major outlets i.e. assembly auction markets and primary local markets. 
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Howevcrs, after the entry of procurement centres the selling outlets have 
changed and at present dates are sold through the assembly 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 to other provinces of Pakistan and 19 per cent were 
exported abroad. 

Purchases at procurement centres were made direct from date producers 
on negotiated prices, and at present arc 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 Formrlfion: In Sind, the methods of price formation at 
each marketing level arc haphazard. In the date season, the prices arc 
determined through open auction at assembly auction markets. In the 
off-season when there is little demand and the number of bidders is small, tlle 
producers prefer to se!l their dates at negotiated prices directly to wholesale 
firms at assembly 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. 

J\t wholesale level due to improper storage facilities the marketing of 
unprocessed dates is limited to the date season only, whereas the processed 
dates are sold throughout the year. Most of the wholcsc.le firms working in 
the assembly markets sell their stocks at negotiated prices when purchase-d by 
retailers particularly in the <)ff-season. The wholesale firms who work in the 
urban markets have to rcauction their purchased stocks (from the assembly 
markets) particularly during the date season. In the off-season these 
wholesale fi1 ms also sell their stocks in small quantities at negotiated prices, 
particularly to the retailers. Although the date docs not come under the 
'essential commodities' the Government intervenes in the public interest 
during the fasting month when the dem;:lnd increases to keep the prices in 
control by restncting wholesale profit margll1S to between 5 and 10 per cent 
on their auction purchased priccs 1

• 

At retail level the prices arc set by the owners at shop level. lt has been 
observed that price formation methods arc very haphazard particularly by 
small multiple shop retailers. Many smaller retailers mostly usc a large local 
retailer as a price reference. 

(I) In Sind-Pakistan twenty commodites come under 'essential commodities' and their prices 
arc controlled <md declared by the Government. 
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J Inequity and Inefficiency in Market Structure: It has been observed that 
the following practices and traditions were possible sources of inequity or 
inefficiency. These issues were raised by producers and other mmkct agents 
during the course of interviews. 

(a) Policies towards the setting of prices at wholesale level arc unfair. Rizvi 
• & Davis (6) indicated that competition is being eliminated by the 

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

(b) The prices paid to producers arc 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 arc not satisfactory (i.e. price 
discrimination exists in the name of so called low quality of the 
product). 

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

(e) the methods of exchange are not fair. The wholesalers-cum
commission agents (type 'A') who arc also working as auctioneers in 
the same market arc 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 Kbairpur llistricts. It is apparent 
that prices of the Asil variety in <111 three forms arc higher than the Fasli 
variety, The reasons for this arc 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 to dry (be1ng 
1.29 times higher in weight also) in both Asil and Fasli varieties. 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 October to April the prices remained mostly stat1c with 
small fluctuations reflecting a constant demand during this period. "T'hcy 
started increasing again in both markets from April due to the expected 
increase in demand because of the fasting month which fell in June 19X4. 
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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. 

Tab(e I slwws 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 Khairpur 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, Hydcrabad and Karachi wholesale markets of each 
date variety and form separately. It is apparent that prices at wholesale level 
arc flexible and reflect considerable variations in date producer prices. 

In a competitive market structure the prices at geographically separated 
markets arc expected to move in a uniform manner in response to changes in 
enonornic 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 between the markets. To 
investigate this, correlation analysis Table ~ was employed to determine the 
degree of association between the prices of three geographically separated 
wlwlesale markets. 

In a market structure satisfying the precondition of perfect product 
mobility not only the correlation coefficients between market prkes 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 eliminated 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 pnce differentials between the markets arc higher than the 
transshipment costs which indicates market imperfections at these market 
levels. 

6. Non~P1ke Practices: An attempt 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 arc not widespread. Although 
the effects of these are not directly quantified there may he a case for 
restricting them in the public interest, particularly if it can be shown that they 
restrict price competition. 
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7. Uote Retail Prices: Figun: 3 shows the average current rcl<til prices in 
I9.SJ-B4. The prices rc!kct the demand and supply balance during the 
consumption periods and the vari;ltions in the wholesale and orchard puces. 

From the above price discussion it is hypothesized that the conduct of tl_<llc 
sellers with regard to determination or prices at each market in~ level is either 
independent or quasi··imkpcndent. At the orchard level date producers arc 
not in such a strong position to he called price makers but must be treated as 
price-takers. 

At the wholesale level type ·1-r wholesale firms arc t!CncraJJy following the 
prevailing prices charp.ed by the type ·A· whole sail: 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 "/\. vvholesale firms started to employ 
coercive tactics. through the usc of predatory and exclusionary measures. 
such as price-squccZillf. Therefore. it is hypothesized that at the wilolesalc 
level the relationship bctwc-::n type 'A' ;md ·g· firms is one of tactical 
collusion or co-operation. This hypothesis will be tested du1ing the 
assessment of market performance as at this stage it is rather cllfficult to 
p1edict the aims pursued from the observed market conduct. I lmvevcr, if 
moderate concentration tends to be associ;lted with a hybrid profit 
maximization type of behaviour, it should tend to lead to lower profits and 
larger outputs by wholesale firms than very high concentration levels. 

At retail level the prices reflect considerable variations in the wholesale 
and producer prices. Due to the relatively strong position of the wholesale 
sector it is hypothesized that wholesalers take a larger portion of the 
'consumer Rupee' than the date rctailers.Tiw; hypothesis will be tested in an 
on-going cxamin<Hion of date market performance. 

8. CONCLUSION 

The fol!owing conclusion:: may be drawn about market conduct in the Sind 
date market. 

(i) In !983. 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. 

(ii) The prices for both Asil and Fasli varieties (form wise) rose in the date 
consumption 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) 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. 

(v) 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 pos1tion of the 
procurement centres. 

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

(vii) Spatial pricing inCfficiency is apparent between the rural assembly 
market and the urban central markets. 

(viii) Non-price practices may play a role in restricting price competition 
between wholesalers in the Sind date market. 
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Table I 

Average Prices at Procurement Centres 

Asil (dehydrated) 

August 198:l 
September 1983 

195 -
" 215 -
"' Includes Rain Allowance. 

SOURCE: Personal interviews with Date Producers 1983 
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Table 2 
Correlation Coefficients between Snkkur, Hyderabad and KarachL 

Wholesale markets for each variety 
(form wise) during 198~ H 84 

Coefficient Form of Date 
Cocficient of determination 1 

Sukkur (1vholesaler)- Hyderabad (W.S.) 
A.~d Fresh 

Dry 
Dehydrated 

Fasli Fresh 
Dry 
Dehydrated 

Hydembad (wholesaler) -- Karachi (W.S.) 
Asil Fresh 

Dry 
Dehydrated 

F'as/i f .. '! esh 
Dry 
Dehydrated 

Suklwr (wholesaler) - Karachi (W.S.) 
As1l Fresh 

Dry 
Dehydrated 

Fasli Fresh 
Dry 
Dehydrat(:d 

(r') 
0.99 
0.48 
0.89 
0.96 
0.41 
0.87 

0.85 
0.87 
0.86 
0.96 
0.35 
0.81 

0.87 
0.61 
0.79 
1.00 
0.69 
0.77 

1) All Coefficients 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 

Market 

Sukkur 

Hyderabad 

Karachi 

Selling 
Price 

217/57 

238/78 

263/67 

Transshipment 
Costs 

6/75 

9/37 

Source: Field Survey data 1983. 

Table 4 
Non Price Practices 

Financing 

(Rupees per maund) 

Price 
Difference 

21121 

46110 

Providint; Foreit;n Exchange Facilities, Lodgint; and Hoarding Facilities 
Providing Packaging Material at Dare Orchards 
Providing Haulage Facilities. Free Technical Services and Dnploymem to 
Desendanrs of Large Producers 
5;rorage Faci!ites. 

Source: Personal interviews with wholesale firms. 
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Fig. I Monthly date producer prices at Sukkur and Khairpur assembly auction mar~ 
kets during 1983-84 
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DOCUMENTATION 

ABSTRACTS OF RECENT RESEARCH 

ON 1'HE DATE PALM 

PRODUCTION 

General 

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

Research is also reported on dates. 

PAKISTAN, A YUB AGRICULTURAL RESEARCH INSITUTT. 
FAISALABAD. Annual Report 1982-83. Faisalabad, Pakistan 1984,393 pp. 

Short research report on dates is also included. 

DEMASON, D.A. Histochemical and ultrastructural changes in the 
haustorium of date j)'hoemx daclyhfera L.) Protop1asrna 1985, 126 (3): 
168-77 [24 references, 20 plates]. California University, Riverside, CA 
92521, USA. 

During imbibition of Mcdjool date embryos, all cotyledon cells showed the 
same changes: protein and lipid bodies degraded, somooth endoplasmic 
reticulum (ER) increased in amount, and dictyosomcs 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 layers but 
not in the internal parenchyma. At 8 weeks after germination, the cytoplasm 
became electron transparent, vacuolation occurred, lipid bodies and 
osmiophilic degraded and the endomembranes disassembled. After 10 
weeks, the cells were empty. These data supported the hypot!1esis that the 
major functions of the haustorium were absorption and storage. 

Abstract taken from I-Iorticultural Abstracts) 

DEMASON. D.A.; SEXTON, R.; GORMAN. M.; REID. J.S.G. 
Structure and biochemistry of endosperm breakdown in date palm (Phoenix 
dacrylifem L.) seeds. l'rotoplasma (1985), 126 (3): 159-67 (En. 20 refs. 13 
plates] California University. Riverside. CA 92521, USA. 

The zone of endosperm breakdown in the germinated Medjool date seed 
was a n<urow area immediately (ldjacent to thc·surfacc of the enlarging 
cotyledon. or haustorium. The zone width was correlated with the amount of 
cell division in the adjacent region of the haustOJ ium. The sequence of 
endosperm breakdown was: (I) protein bodies vacuolatecL (2) stmnge cell 
walls became electron-transparent immediately adjacent to the protoplast of 
each endosperm cell: (J) all remaining cytopl<.!Slll and lipid bodies dis
appeared: and (4) the remaining cell walls became electron-transparent and 
collapsed against the haustorium surface. Two cell wall hydrolascs were 
prcsent:cndo-~-mannanasc (EC .l.2.1.78)aml (l-rnannosidasc (EC 3.2 1.25). 
13-Mannosidase was detectable in the endosperm before germination. ;\t 
germination. the major portion of activity was found in the softened 
endosperm. 13-Mannanasc \\'<1~. detectable from germination and there was 
always much greater activity in the softened endosperm than elsewhere. 
Proteinase was detectable in trace amounts at gcrmlllation in the softened 
endosperm but was also found in the haustorium at later stages. Isolated 
haustoria incubated in extracted ivory nut ( Phytclephas macrocarpa) mannan 
in buffer. caused no mann an breakdown. Haustoria incubated in a solution 
of locust be(lll g<llactornannan caused no decrease in ~alactomannan 

viscosity. It is suggested that although haustoria probably regulate mannan 
breakdown in the endospernL they do not seem to secrete the hydrolytic 
enzymes concerned. 

(Abstract taken from llorticultural Abstracts) 

Propagotion: 

J\TJ\-UR-REIIMJ\N: AHMED. S.; JOliN. 1.: OURAISIII. A. and 
GHAFOOR, A. Growth responses by different explant tissues Phoenix 
dacrylifera. the date palm. 

Plant Tissue Cullllrc: 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 dactylifera L.) by reversion 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 Ingenicurs de Sfax, BP «W», 3038 Sfax, 
Tunisia. 

Culturing inflorescences of cv. Allig on a medium containing Murashigc 
and Skoog salts, saccharose, vitamins, amino acids, 2,4-D, lBA and BA 
achieved a reversion from the reproductive to the vegetative phase in 50%) of 
the explants. Removing IBA or 2,4-D from the medium markedly reduced 
the percentage of revel'ting explants (to 10.4 and 6.2'X,, fcspcctivcly). The 
stage of flower primordia differentiation at the time of placing on the culture 
medium was important since cxplants with pcdicels <1 em long mostly 
reverted to the vegetative phase, but a~ the pcdicels became longer. up to 3 
em, more and more developed thin and elongated flowers. 

(Abstract taken from Horticultural Abstracts). 

GABR, M.F.; TISSERAT, B. Propagating palms in vitro with special 
emphasis on the date palm (Phoenix dac!y!Zf'era L.). Scicnlia Horlicullurac 
1985, 25 (3): 255-62 [8 refs] Desert Institute. Malaria, Egypt. 

Tissue culture methods arc described for the vegetative propagation of 
several palm species either through shoot tip culture or planllct differentia
tion via embryogenic callus. P. dactylifera sccdli~g shool t1ps 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 0.0-15.0 mg/litrc BA or 211' 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 mcristem region and 2-5 
adjacent leaf primordia. Optimum shoot tip development and axilla~")' 
budding was obtained by initially establishing explants on an agar medium 
for 2 weeks, then transferring loa liquid medium. In another trial shoot tips 
from several species were cultured on MS media containing 100 mg/litre 
2,4-D, 3 rng/litre 2iP and 3g/litrc activiated charcoal, or on MS medium 
containing 1 mg/litrc NAA and charcoal. Shoot tips of Metroxy!on sp., 
Phoenix canariensis. P. dactyL~( era cultivars Khalasa. Thoory and Zahidi, and 
P. roebe/enii cultured on a medium with 2.4-D and 2iP initialed callus. 
asexual embryos and free-living plantlets after 4-H months in culture. Shool 
tips from Erytlua edulis, P. canariemis, the 3 P. dacty!~ferci cultivars. 
Washingtonia filifera

1

and W. rohusts, 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 Clatc 
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 Vcgetale (1985). 23(1): 127·33 
[En with Fr summ., 7 ref] Ecole Nationalc Supcricurc des Industries 
agro·alimentaircs, 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 arc controlled automatically using a 
microcomptJter. No significant differences between manual and automated 
sterilization were found forCucurbita pepo seeds or dill(Anethwn graveolens) 
petiole explants, but when Alcidc or NaOCI was used as a disinfectant, 
automated sterilization of date seeds was more effective than manual 
sterilization. 

(Abstract taken from Horticultural Abstracts) 

TISSERAT, B.; DEMASON, D.A. Occurrence and histological structure 
of offshoots and inflorescences produced from Phoenix dactyhfera L. 
plantlets in vitro. Bulletin of the Torrey Botanical Club 19R5, 112(1): 35-42 
[22 refs, 3 plates] Fruit and Vegetable Chemistry Laboratory, Agricultural 
Research Service, Pasadena, CA 91106, USA. 

Studies arc reported on plantlets derived from lateral bud callus, excised 
zygotic embryos and shoot tip cultures. Plantkts, about 2·4 months old, 
could produce offshoots when grown on a basal nutrient medium sup~ 

plemented with 0.1 mg/litre NAA. These additional shoots were derived 
from a common shoot axis via lateral bud proliferations. Suckering occurred 
in about40% of the asexual plantlcts derived from callus, but less frequently 
in plant1ets derived from excised embryos and shoot tips (10% and 20%, 
respectively). Inflorescences were sometimes produced from these latcf)rl 
bud outgrowths in cultured shoot tip and excised embryo cultures. 
Inflorescence production occurred on nutrient media con .. taining 0.1 mg. 
NAA and 5·15 mg/litre BA, Kinetin or N6 

.. (L\ 2·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 date palms. The specif1c objectives: ( 1) to achieve 
fruit set and yield at least equal to that obtained from hand pollination; to 
consume no greater amo11nt of pollen !"11an 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 sarne as or better than with currently used methods. Working 
capacity with the new method was 300-500 trces/h for 2 persons vs. 111 trees/h 
for one person performing manual pollination. The working capacity for the 
high/lift platform is the same, but this system is less safe and less confortablc. 

{Abstract taken from Abstracts on Tropical Agriculture). 

KHAL!FA, A.; HAMDY, Z.M.; AZZOUZ, S. and El MASRY, H. 
Effect of soutces 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 SUJnm, 13 rcfs.]llort. Res. Institute, Agrie. Res. Centre, 
Min. Agriculture, Cairo, Egypt. 

Pollination of 'Amhat' rutab dates with pollen from 'Haiyan' males 
increased fruit set, accelerated ripening and gave fruit with better fresh wt., 
total soluble solids, tannin, total sugars, sucrose and reducing sugar content 
values than pollen from 'Sewy' , 'Samany' and 'Amhat' var. 

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

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

Some biological characters concerned with pollen grains production were 
studied in seven male date palm cu1tivars at Zaffaraniyah Date Palm 
Research Centre near Baghdad for 1983 and 1984 seasons. The cu1tivars were 
Galami, Smaesmi, Khukri Grcatli, Ghannami Ahmir, Ghannami Akhdar, 
Khukri Warcli, and Adi. A comparison was made between mechanical and 
hand pollen extractions to study the time 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 extracted pollen grains viability. 
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PROCESSING & PRODUCTS 

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

KHALIL, J.K.; SAWAYA, W.N.; KHATCHADOURIAN, H.A.; 
SAFI, W.J. 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 Arabia. 

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) J and dry skim milk (DSM) in different proportions (9% T + 
6.5% DSM; 12% T+ 3.5% DSM; 2% Z + 1!.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\IYPD) 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, IYPD 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, I'. Equipment for processing dates German Federal Republic 
Patent Application (DE 32 38313 AI (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-clement being 
prestressed in the direction of the recess. A conveyor transports the device 
from a date~fceding 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 cml'lpriscd of 50 
and 75% single cell protein (SCP) of the total protein diet. Diet 3 contained 
SO<Yo urea nitrogen in the diet. Diet 4 was a concentrate mixture. The animals 
were penned individually and fed ad. lib. over a 91-day period. Balance trial 
was undertaken, using 4 rams in a 4 x 4latin square, simultaneously with the 
fattening tnal. 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 wet e obtained with the animals fed on diet 1 and 2. Daily 
metabolizable energy intake and live weight gain 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 Iraq). Zan co (Iraq) 
1985, 3(1): 75-84 (Arabic with Ar & En summs). 

This study was carried out to find the possibility of sheet production from 
Zahdt date variety as well as assessing its quality. Sheet products from dates 
juice were poured into stainless steel trays. The product was then dried up at 
65' C for 26 Jus. The various 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. 

E'11£omology: 

AHMED, T.R. Susceptibility of different varieties of dates to Carob 
moth, Ej>hesl/a ca/idella (Guenee) in the middle of Iraq. ]. Agr. Water 
Resources Res. (SRC}, Iraq 1985 4(4): 11-20. 

Five varieties of date palms: Jamal Aldccn, Khadrawi, Zahdi, Sayer and 
Khassab were evaluated for susceptibility to attack by Carob moth Ephestia 
ca/idella (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 varieties tested and among the dates on the tree 
and wind-detached dates within the same variety. It has been found that 
Jamal Aldcen 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 Jack 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., Bioi. Res. Cen. J adiriyah Baghdad, Iraq. 

Phosphine gas (PH,) is a widely used fumigant for stored fruits and grains. 
Previous studies indicated that all residues of this gas are eliminated by 
normal aerationj but the exact time has never be determined. Tile objective 
of this work was to determirie 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 that the initial residue level of I'll, 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 ::s; 4° C. 

BLUMBERG, D.; DORON, S.; DITTON, S. Effect of triflumuron on 
two species of nitidulid beetles, Carpophilus hemtjJterus and Urophorus 
humeralis. Abstract in Horticultural Abstracts 19R5. 55 (9): Abstract No. 
7271. 

The toxicity of the chitin inhibitor ttiflumuron to Carpophilus herniprems 
and Urophorus hwneralis, which arc important pcsb<.; 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 diet). 
Adults dipped in 0.0125% triflumuron also produced eggs that failed to 
hatch. Though there was no direct ovicidal effect when eggs 0-24 h old were 
dipped for 3 s in a solution of 0.0125(X) triflumuron, larvae provided with 
diets treated with 0.0125 or 0.00125% of the compound were killed. An 
application of 0.012YX) triflumuron in a date grove did not prevent 
infestation of the dates by the adults but prevented egg hatch, and virtually 
no larvae developed in the fruits. C. hemipterus \vas somewhat more 
susceptible to the compound than was U. humeralis. 

EL-BASHIR, S. and EL-MAKALEH, S. Control of the lesser Date moth 
Batrachedro: amydraulu 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 University 1983, 418-22 [En. 3 ref .. 1 fig.[ Agricultural 
Research Service P.O. Box 5788, Yemen Arab Republic. 

Date Palms and bananas arc the t\VO 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 arc low averaging 5 kg/tree, partly 
because of damage by /3. arnydmula. In trials with several insecticides, 
applied at fruit set and then at 3-weck intervals, the best results were 
obtained with Kafil 10%) EC (pcrmcthnn) at 1.55 cm-'/litrc_ \Vith yields/tree 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, S.; 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. 
9060. 

The effectiveness of twelve insecticides 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, monocrotophos, 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 (e.c.), chlorpyrifos (e.c.) and cypcrmethrin (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 cypermcthrin ( c.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 1-Iorticultural Abstracts). 
KLIEN, M.; VENEZIAN, A. The dubas date tropiduchid Ommatissus 

binorarus lybicus, a threat to date palms in Occupied Palestine. Phytoparasiti
ca 1985, 13 (2): 95-101 [17 refs., 5 figs] Department of Entomology, 
Agricultural Research Organization. Volcani Center, Bet Dagan, Occupied 
Palestine. 

The tropiduchid Ommarissus binotatus var. lybicus has become an 
important pest of date palms in recent years. It was first observed in 1981 at 
Octura (Southern Arava). Within 2 years it had attacked an entire orchard of 
2000 palms of the varieties Mcdjhool and Dcglet Noor. Large quantities of 
honeydew were excreted by the pest on the palms. It was bivoltinc and 
ovcrwintcicd in the egg stage. 

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

MEISNER, .J. WEISSENBERG, M.; BLUMBERG. D.; ASCHER, 
K.R.S. Date Palm fruit stone extracts as phagostimulants for the adult date 
stone hectic ,Coccotrypcs dactyliperda F. (Coleoptera: Scolytidae ). Zeitschrift 
flir Pl'lanzcnkrankhciten und Pflanzcnschutz (19~5), 92 (3): 305-309. Ab
sti·act taken from Review of Applied Entomology. SerA. Agricultural 1985, 
73 (9): Abstract no. 6276. 
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The feeding response of adults of Coccotrypes dactyliperda to crude 
extracts of date fruit stones and purified extracts obtained from them was 
studied in the laboratory using polystyrene foam discs. The number of holes 
bored by females into treated discs as compared with untreated ones was 
used as !he criterion of feeding stimulation. Finely ground date palm stones 
were extracted succcsively with petroleum ether, chloroform, methanol and 
water. The highest act1vity was observed for the methanol extract at 0.5-4(X). 
The petroleum ether extract showed slight activity at 1 (X), whereas no activity 
was demonstrated in the chloroform or aqueous extracts. One of the 
fractions obtained by chromatography of the methanol extract on silica gel 
exhibited slight activity at I%. 

HASSAN. ILK; TUCKY. N.K. and NEZAM ELDIN, AM. Effect of 
type of drying on Zahdi Khalaal. J. Agric. Water Resources Res. (SRC), 
Iraq 19~5. 4 ( 4): 2R5-94. 

Two m<;!hods of dedhydrating ovens, were used to prepare dried Khalaal 
of Zahdi cultivar. One method involved the usc of conventional oven nt65° C 
for 24 hours whereas 111 second a freeze dryer was used, after treating the 
fruits w1th sulfur dioxide. The data showed that, there was an increase in 
Iota! acidity of samples treated with sulfur dioxide for both drying methods. 
The best results concerning colmu index was with Khalaal sample trc;Jtcd 
w1th sulfur dioxide. also freezing has an inhibitory effect to browning 
reaction. This was clear by decline of amino acids in coloured samples. Tan in 
content was found to be higher in treatments 2 and 3. Treatment no. 3 got the 
higher score in odour and taste. I Imvcver. the colour of treatment no. I was 
accepted by the consumer 

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

Damage 10 date palms h1· termites l"l'as ohsen·ed in the DonJ.tola dis1rict of 
northern sudan. A SfJecies of Odon101ennes of uncertain identity, which hilS 

been referred to in the literature as 0. smeatlumumi and 0. nifensis, foraged 
externallv and internally on palm trees. Termite damage was possibly the 
most importam agricultmal problem in the area: 100% of trees were 
estimated to be inh.'sted at Dnn~ola. and one farmer indicated that he lost 
l-2% of his t1ecs each year. The majority of these were at the peak of their 
pJnduction. and replacement would take 20 years. There arc an estimated] 
lllJllion palm trees in the district. and at their peak each produces an average 
date crop of 2 sacks/year. New trees can be given some protection by being 
planted 111 holes treated with aldrin. dieldrin, chlordane or heptachlor at 0.5 
g/holc. applied as an emulsion in 100 ml water. New methods such as toxic 
baits \vi1J be required to protect mature trees. 

(Abstract taken from Rev. of Applied Entomology). 
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Pub!. No. 1984 (1970). 
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storage. U.S. Citrus products station winter llaven. Florida. The canner Scp. 
20, (1947). 

10. Montgamoq', M.W., CJ.R. i<.cycs, C. Cornwell & D.V. Beavers: Sugars and 
acid analysis and effect of heating on color stability of west concord grape juice . 
.1. Fd. Sci. Vol. 47 (1982). 

11- Paluniswamy, K.P. & CR. Muthukrishnan; Studies on the physico-chemical 
characters of lemon juices and sqashes during storage. India hood Packer Vol. 
28. nart 4 (1974) 

12 - The Oxoicl Manual of cuhurc Media Ingredients and other laboratory services. 
Third Ed. Revised (1976). 

13. Thorner, M.E. & R.J. tlerzbcrg; Food beverage service, hand book; A 
complete guid to hot and cold soft drinks. The A. V.I. publishing company 
Inc. ( 1970). 
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technology. The A.V.l. publishing company lnc. Copyright (1961). 
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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 produ<:ts could be stored for 6 months at the temperatures of 5' 
and 28' C with no effects on the chemical, physical and organoleptic 
properties. 
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PRODUCTION OF SOFT DRINKS USING DATE LIQUID SUGAR 

H.K.H. AI-Ogaidi, S.M. Rasheed, H. H. Mutluk & J.M. Khaleel 

Agriculture & Water Resources Research Center, Fudhaliya, Iraq 

ABSTRACT 

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

The results declare the possibility of producing adiluted soft drink by 
mixing natural orange juice and date liquid sugar while maintaining the pl-1 at 
2.75 as well as the concentration 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. 

ABSTRACT 

K.K. AI-HASSAN, M.S. ABDALAH and A.K. ABOUD 
Plant Protection Research Centre. Abu Ghraib 

BaghdtH.l, Iraq 

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 scaettae.About 150 elate palms brought from different regions 
were dissected and all of their spathes were subjected to laboratory 
examination. 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 carpillary 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 catples 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 chalaza! 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 1-2layers .of cell at the micropylar 1/3 of 
the anti-raphae side and 8-12layers at the chalaza! region. After 40 days, 2-5 
layers of endosperm cells were formed at the raphae and anti-raphae side, 
while 8-12 layers at the micropylar and chalaza! 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 50 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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STUDIES ON DEVELOPMENTAL ANATOMICAL 
CHANGES 

IN KHADRAWI DATE PALM EMBRYOS IN 
RELATION TO TIME OF POLLINATION AND 

CRACKS OF SPATH. 

ABSTRACT 

A.A.AL-ATTAR 
Department of Plant Protection, 

College of Agriculture, Abu-Ghraib, 
Baghdad, Jr~q. 

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 tenullucellate 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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