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EDITORIAL 

This issue of the Dale Palm Journal contains 9 research papers re­

presenting a wide spectrum of subjects relevant to the date industries of the 

region. 

Rapid propagation of date palm through tissue ·culture techniques holds 

much promise for the date industry and encouraging progress has been 
made at several research centres in developing appropriate techniques for 

successful production of plantlets. A range of organs and tissues have been 
employed. Gabr and Tisserat in their paper present 'parameters involved in 

the isolation, culture, cell wall regeneration and callus formation from palm 

and carrot protoplasts'. Al-Salih has reported on the influence of position 

of scarification and type of seed planting on date palm seed germination. 

He reconfirmed the theory laid down by the great philosopher Ibn Washia 
in 903 AD. Hussein et al have studied the effect of pruning of date palm 

(Phoenix dactylifera L.) of Zahdi cultivars on quantity and quality of fruit 
characteristics. They suggested that medium to light pruning may only be 

needed for Zahdi cultivars to obtain the best results. Ba-Angood and 

Shamshad Ahmed present chemical composition of major date culti~<ars 

grown in the United Arab Emirates. 

Jaddou et a/ report on flavour volatile analysis of Zahdi dates by gas­

liquid chromatography. 

Two related studies are directed towards industrial application of date 

and date products, Shukr and Muhsin report on the utilization of date juice 

in some frozen desserts (ice cream) and Al-Noori eta/ report on the use of 

dates in the formulation of some bakery products. 

Date seed can be utilized as a potential source of energy for farm 
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animals. However, it may be desirable to reduce seeds hardness by soaking 
in water and germinating them before mixing in animal feed. Sumianah et 

a/ appropriately report on the changes in the chemical composition of three 
cultivars of date palm seed during germination. 

Nezam El-Din and co-authors report on the possibility of utilizing date 

by-products that come out as waste from date processing plant as a source 
of tannin and pectin compounds. Johnson lists 8 additional graduate theses 
on the date palm and other Phoenix spp. 

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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M.M.A. Khairi 
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 mar­

gins) 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 of the first page), (c) abstract, (d) introduction, (e) materials and 

methods, (f) results, (g) discussion, (h) conclusion, (i) acknowledgement (s), 

(j) literature cited (arranged alphabetically), using the following illustrated 
format: 

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

trition 31 :45. 

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

Blackwell. 405 pp. 
Lepesme, P. (1947): Les insects des palmiers. Paris: Lechevalier. 

247-48. 

Tahara, A.; T. Nakata & Y. Ohtsuka (1971): New type of compound 

with strong sweetness. Nature 233:619. 
However, in case of short papers and communications, results and di­

scussion could be combined in one section. 
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Tables 

Tables should be reduced to the simplest form and should not be used 

where text or illustrations give the same information. They should be typed 

on separate sheets at the end of the text and must in no case be of a size or 

form that will not conveniently fit onto the Journal page size. Units of 

measurement should always be clearly stated in the column headings; any 

dates relevant to the tabulated information should be stated in the table title 

or in the appropriate column heading. 

Illustrations 

Line drawings and graphs must be in jet balck 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 me­

tric tons/hetare or kg/hectare. Any reference to currency should be ex­

pressed 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, 2G 

copies: two or more authors, 30 copies. Additional copies may be obtained 

on payment at cost and if more than the gratis number is required, this 

should be specified when the paper is submitted. 

Correspondence 

Contributions and correspondence should be addressed to the chairman, 

Editorial Board, Date Palm Journal, c/o Regional Project for Palm & 

Dates Research Centre in the Near East & North Africa, F AO, P .0. Box 

10085, Karradah Al-Sharkiyah, Baghdad, Iraq. 
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PARAMETERS INVOLVED IN THE ISOLATION, CULTURE, 

CELL WALL REGENERATION AND CALLUS FORMATION 

FROM PALM AND CARROT PROTOPLASTS 

M.F.GABR 

Desert Institute, Ministry of Agriculture, Mataria, Egypt 

and 
B. TISSERAT 

U.S. Department of Agriculture, Agricultural Research Service, Western Region Fruit 

and Vegetable Chemistry Laboratory, Pasadena, California 91106 

ABSTRACT 

Isolation procedures to obtain high yields of viable protoplasts from 

callus cultures of Erythea edulia L. and Daucus carota L. and shoot tip, 

callus and leaf explants of Phoenix dactylifera L. were developed. Optimum 

protoplast production was obtained from tissues on a nutrient medium 

composed of 0.35-0.7 M sucrose, 0.2% macerozyme, and 1% cellulase. 

Agar plated protoplasts regenerated cell walls, divided and produced cell 

clumps within 2-3 weeks. In one instance, a short-lived embryogenic callus 

was produced from protoplasts derived from date palm callus. 

Mention of a trade name is solely for the purpose of providing specific information and 

does not constitute a guarantee or warranty of the product by the U.S. Department or 
Agriculture or an endorsement by the Department over other products not mentioned. 
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INTRODUCTION 

Palm breeding suffers from a number of disadvantages that have pre­

vented rapid development of superior hybrids 0). Protoplast production, 

fusion and subsequent plant regeneration has occurred in several plant 

species (3,4). This avenue of study was pursued with the intention of 

developing techniques which could be employed to breed palms under 

controlled conditions. An attempt was made to compare the environmental 

and nutritional parameters necessary for protoplast isolation and culture in 
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Callus Formation From Palm and Carrot Protopfasts 

the dicot, carrot (Daucus carota L.) and the monocots, guadalupe fan 

(E1:vthea edu/is L.) and date palms (Phoenix dacty/ifera L.). Protoplast 

experiments were conducted simultaneously with palm and carrot tissues 

in order to determine if optimum culture factors differed for these diverse 

plants. The parameters necessary to optimal protoplast production in 

palms are discussed. Also, the establishment of callus tissue from gua­

dalupe fan and date palm protoplasts is reported. 

MATERIALS AND METHODS 

Embryogenic callus of carrot was initiated from petiole segments cul­

tured on a modified Murashige and Skoog (MS) medium containing 0.1 

mg/1 2,4-dichlorophenoxyacetic acid (2,4-D). Guadalupe fan and date 

palm callus were obtained from a cultured excised embryo and seedling 

offshoot shoot tip, respectively, on the same medium but containing 100 

mg/1 2,4-D, 3 mg/1 N <i(L'Jisopentyl) adenine (2iP), and 0.3% activated 

charcoal. Fan palm was chosen for experimentation because of its rapid in 

vitro growth rate. Date palm (cv. Deglet Noor) shoot tips, apical meristems 

and leaf primordia were also utilized to obtain protoplasts. In some cases, 

embryogenic date palm callus derived from a seedling clone was· used to 

produce protoplasts. Protoplasts were usually prepared by treating tissues 

with a filter-sterilized enzyme mixture (ca 5 ml/g fresh wt.) composed of 

1% Onozuka RIO cellulase. 0.2% macerozyme RIO (both from Kinki 

Yakult Biochemical, Nishionomiya, Japan), 0.7 M sucrose, pH 5.7 (non­
buffered) and incubating for 24 hrs at 29° C under a 16 hr photoperiod at 

lOOft.-eandle illumination. Cellular debris was removed by filtration th­

rough a 180 fl diameter stainless steel mesh. Protop1asts were further 

isolated from debris by centrifugation in Babcock bottles containing 0.35 
or 0.7 M sucrose, followed by washing 1-3 times in sucrose solution 

and then agar plating as described elsewhere(4). Protoplast 

culture medium consisted of a MS salts, 3% sucrose, 1% D-manni­

tol, 0.4 mg/1 thiamine HCl, 100 mg/1 i-inositol, 0.6 mg/1 

a-naphthaleneacetic acid, 0.01 mg/1. 2,4-D, 0.1 mg/1 benzyladenine and 

0.6% Seaplague agar (FMC Corporation, Rockland, Me). Various me­

thods of differential centrifugation were tried to isolate protoplasts from 

debris by serially laying 10, 8, 5, and 0% percoll or ficoll in 50 ml centri-

361 



MF. Gabr a11d IJ. Tisseraf 

fuge tubes. Optimum osmoticum concentration was determined using 0.3 

to 3 M sucrose or D-mannito!. Determination of a satisfactory cellulase 

type suitable to produce high protoplast yields was performed by testing 

I% cellulase from Aspergillus niger, Types I and II, and from 1i'i­
chodenna viride, Type IV (Sigma Chemical Company, St. Louis, Mo.), 

Driselase (Kyowa Hakko Kogyo Co., Tokyo, Japan), Cellulysin 

(Calbiochem, San Diego, Ca) or Onozuka RIO cellulase. In all cases, 

cellulase types were employed directly without further purification. The 

influence of light on protoplast yield was tested by incubating cultures ei­

ther in clark or under a 16 hr photoperiod. The influence of continuous 

agitation was determined by agitating carrot and fan palm callus in enzyme 

mixtures on a gyratory shaker for 24 Ius at 0, 50, 100 and 150 rpm. 

RESULTS AND DISCUSSION 

The age of the callus and vegetative material was found to profoundly 

influence the production of protoplasts. Seedling and mature date palm 

leaves did not form protoplasts whereas leaf primordia adjacent to the 

apical meristem tip produced viable protoplasts. Protoplasts could easily 

be obtained from the apical shoot tips of date palm (e.g. 3 apical meristems 

with 3-5 adjacent leaf primordia cultured in 5 ml enzyme mixture produced 

up to 3.2 x 105/ml protoplasts). Presoaking of shoot tips for 24 hrs with 

liquid MS medium containing 100 mg/1 2,4-D, 3 mg/1 2iP and 0.3% 

charcoal improved protoplast yields ( 1.1 x 10 5/ml) verse no presoaking 

(1.1 x 104/ml). The benefit of a hormone soaking prior to protoplast 

isolation has also been established in Pinus(2J. 

Conditions to obtain optimum protoplast yields from callus cultures .Pf 

fan palm and carrot were very similar except carrot produced its highest 

protoplast populations (4. 7 x 10 5/ml) on medium containing 0. 7 M su­

crose while palm produced its highest yields (I. 7 x 10 5/ml) on medium 

containing 0.35 M sucrose. Cellulysin, Driselase and Onozuka R 10 cellu­

lase were found to be about equally effective in producing protoplasts from 

palm callus (7.8 x 10 to 8.3 x 104 /ml) and were superior to the other 

cellulases tested. Optimum protoplast production was obtained from 

stationary incubation of tissue in enzyme mixture as compared to 

agitation. Increasing agitation rates decreased protoplast yields and re-
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sulted in proportionally smaller diameter sized protoplast populations. 

Protoplast yields were equal whether tissue was incubated in the light or 
dark. 

The most satisfactory method of separating protoplasts from adjacent 

cellular debris was to employ centrifugation in 0.35 M sucrose using 

Babcock bottles. Protoplasts migrated to the uppermost portion of the 

bottle and were then retrieved by pipetting. This method was preferred over 

the more tedious percoll and ficoll differential centrifugation procedures. 

Protoplasts were found to remain intact and viable in the original 

enzyme mixture up to 21 days. following 24 hrs in enzyme solution 

spontaneous fusion among protoplasts was common resulting in the for­

mation of numerous giant protoplasts. These giant protoplasts were 

;ncapable of cell wall regeneration and they usually burst shortly after or 

during transfer to agar medium. Protoplasts (both carrot and fan palm) 

initiated cell wall regeneration within 10 days of plating and produced 

multi-cellular colonies within 2-3 weeks. Colonies could be distinguished 

without the aid of a microscope at the end of 3 weeks. Production of callus 

from isolated protoplasts was found to depend on the size of the protoplast 

population. Date palm protoplasts derived from shoot tips did not produce 

cell colonies. This was attributed to their low densities. However, in one 

instance, protoplasts derived from embryogenic date palm callus 

regenerated cell walls, divided, and even produced embryogenic callus with 

several early embryoid developmental structures after 30 days in culture. 
Subsequent attempts to reculture callus failed. In contrast, protoplasts 

derived from carrot callus regularly produced callus with globular asexual 

embryos on this medium within 30 days. 

It appears then that protoplast production, fusion and early cell wall 

regeneration is not difficult in palms. However, continued cell division and 

callus production is infrequent and remains to be clarified through further 

experimentation. Obviously, the cell production medium and environment 

was inadequate for further cell and plant regeneration. 

Future palm protoplast studies should be directed first toward developing 

fast growing embryogenic callus cultures to use as a source for protoplast 
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isolation and cell regeneration. Asexual embryogenesis from callus in 

palms is only about one-tenth as rapid as in carrot. Somatic embryos in 

palms arc produced from hard-textured and slow growing nodular struc­

tures whereas in carrot embryos are produced from soft viable callus 

masses (5). Presumably, the slow growth of palms in culture has a de­

trimental influence on protoplast survival. Once suitable fast-growing 

embryogenic palm tissue sources are selected experiments should be con­

ducted to maximize protoplast and early protoplast-derived cell survival 

rates by altering the medium and environment. 
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FLAVOUR VOLATILE ANALYSIS OF ZAHDI DATES 

BY GAS-LIQUID CHROMATOGRAPHY 

H. JADDOU, M.T. MHAISEN and M. AL--HAKIM 

Nuclear Research Centre, Faculty of Agriculture and Biology, 

P.O. Box 765, Baghdad, Iraq 

ABSTRACT 

A method was developed to isolate the flavour volatiles of dates that 

involved low temperature distillation under reduced pressure. Both the acid 

and non-acid fractions of the flavour volatiles were found to retain the 

initial date aroma. Gas liquid chromatography was used to separate the 

flavour volatiles into their various constituents. A total of 38 volatile 
compounds were tentatively identified, of that 27 compounds were from the 

non-acid fraction. The volatile free fatty acids isolated from date distillates 

are C 6 , C 8 , C 9 , C 10, C 11 , C 12 , C 14' C 16 , C 18 , C IU' and C 20 • The iden­

tification procedure used was based on retention data using two different 

columns. 
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INTRODUCTION 

Iraq is one of the major date producing countries in the world. The total 

production of dates for 1977 season was 578,000 tons, of that 371 thou­

sand tons were Zahdi dates\OJ. The nutritive value of Zahdi dates was 

studied with regard to sugar, protein, fat, ash, fiber, water soluble vi­

tamins, and trace elements(7,17l). Date fruits constitute a substantial part of 
the diet in Iraq and other Arab states. It can be a complete diet since they 

contain all necessary ingredients required for human body (9). 

Component of the flavour fractions'ofmany foods have been the subject 

of intensive research in recent years. Yet date flavour has been practically 

untouched despite the fact that ~ates are considered to be a pleasant food 

for many peoples of the Arab world. 

Flavour analysis was carried out by many methods such as, si­
multaneous steam distillation ether extraction (SDE) method(l8,13,3,10l, 

solvent extraction (5,12,14), and many other methods. Isolation and iden­

tification of flavour compounds were carried out by gas-liquid chromato­
graphy (GLC)\5,12,16,23). 

In our present investigation, a method was developed to analyze the 

flavour volatiles of Zahdi dates using gas-liquid chromatographic techni­

que. 
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MATERIALS AND METHODS 

Sample: 

Zahdi date used in this study was harvested from Za'afarania Ex­

perimental Station, near Baghdad. 

Reagents : 

The volatile flavour standards used in this study were high quality 

chromatographic standards, Kit No, 2IA Hydrocarbons (Alkanes, normal 

C 6 - C 19); Kit No. 24C Hydrocarbons, unsaturated C 
8

- C 22; Kit No. 

I lA Alcohol C 
1

- C 
5
; Kit No. 12A, Alcohol C 

4
- C 

22
; Kit No. 17CX, 

phenols; Kit No. 43A, 2-Methyl Ketones; Kit No. 45D, Aldehydes C 
3

-

C 16,obtained from Poly Science Corporation (Illinois 60648, U.S.A.). 

Isolation of Flavour Volatiles: 

Zahdi date sample (IOOg). slurryed with 500 ml of warm distilled water, 

using high speed homogenizer at 1800 rpm. A few drops of silicon an­

tifoaming agent (BDH) was added together with 2 Ill of laevulic acid and 

ethyl laevulate. The laevulic acid acts as internal standard for the acid 

fraction, and the ethyllaevulate used for the non-acid fraction. Distillation 

of the slurry to dryness was carried out under reduced pressure (10-15 

mm Hg) at 45°C. The distillates were reduced in volume to a 100 ml using 

freeze concentration technique09,!,20,ll) The aqueos concentrate was 

made alkaline (pH 9) by sodium hydroxide and extracted three times with 

distilled ether. The ether extract layer was evaporated off to yield the non­

acid fraction. The aqueous fraction was then reduced to (pH 3) and also 

extracted three times with distilled ether to yield the free fatty acids frac­

tion. 

Separation and Identification of Flavour Volatiles: 

A) Non-acid fraction: 

The non-acid fraction was dissolved in I ml distilled chloroform, then 

separated into its various constitutents using a packard 419 gas-liquid 

chromatograph (GLC) fitted with dual hydrogen flame ionization detector 

(FID). The following chromatographic, conditions were used: 
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a) 2.1 mX2mm glass column of 5% FFAP on 80-100 mesh, Diatomite 

C AW-DMCS. Gas flow rates: 
Nitrogen carrier gas: 30 ml/min. 
Hydrogen: 30 ml/min. 
Air: 200 ml/min. 

Temperature programmed at 60°C for 2 min. then at 5°C/min. from 
60-230°C. 
Temperature of the detector 250° C. 

Injection port was maintained at 250°C. 

b) The other column, which was used to confirm the identity of the vo­
latiles was: 2.1 mx2mm glass column of 3% ov-17 on 80-100 mesh 
chromosorb W A W DMCS. Flow rates were the same as in (a), 
and the column oven temperature was: 4 min. at 80°C, pro­

grammed from 80-250°C at 5°C. min. Detector oven tem­

perature and injection port were maintained at 270°C. 

B) Acidji-action: 

The acid fraction was methylated before gas-chromatography using 

methanolic hydrochloride procedure (21, 15). Methylation was carried 

out in an esterification sealed ampoule after the addition of an appropriate 
volume of the reagent to give a fatty acid concentration of 30-40 mg/ml. 
The ampoule was sealed, heated for 20 minutes at 100° C and allowed to 
cool for 30 minutes. The esterified solution was analysed by gas-chroma­

tography using two different chromatographic column packings. 

The column packings and the chromatographic conditions used were as 

follows: 

a) 10% SE-30 on 100-120 mesh Diatomite C, AW. Temperature pro­

grammed at 4° C/min. from 100-220°C. 

b) 10% polyethylene glycol adipate (PEGA) on 100-120 mesh Dia­

tomite C, AW. Cloumn oven temperature, 80-190°C at 8°C/min. 

For all the above columns the detector oven temperature was main­
tained 20°C above the maximum column oven temperature. The flow rates 

were the same as for the non-acid fraction 
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tritive value and could be considered as emergency foods especially biscuit 

and date squares. Taking the storage stability of these products into con­

sideration, the study revealed that addition of dates to the bakery products 

aid in the retention of higher moisture and prolong the freshness of the 

products with better shelf life. 
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Baghdad, Iraq 

A.K. YOUSIF*, M. ABDELMASEEH, M.E. YOUSIF and E.M. KHALIL 

Palms & Dates Department, Agriculture and Water Resources Research Centre, 

Fudhailiya, Baghdad, Iraq 

ABSTRACT 

This work was carried out to study the possibility of using dates and date 

products (date paste and concentrated date syrup) either as additives or 

sucrose substitute in the formulation of some bakery products (cake, 
cookies, biscuit and date squares). Some parameters relating to the nutri­

tive value and the shelf life of the produced bakery products were also 
studied. 

The results of the study indicated the success of using dates as an in-· 

gredient in cake, cookies and date squares manufacture. Good results were 

also obtained when 50% of the sucrose in the biscuit was replaced by date 

paste or concentrated date syrup. The bakery products were of high nu-

• Present address: Dates Research Center, KFU, AI Hasa, Saudi Arabia. 
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EFFECT OF PRUNING OF DATE PALM 
(PHOENIX DACTYLIFERA L.) 

ZAHDI CULTIV AR, ON SOME QUALITATIVE AND 
QUANTITATIVE CHARACTERISTICS OF FRUIT 

F.A. HUSSAIN, S.M. BADER, M.T. AL·QADI AND E.N. SAMARMED 

Palm and Dates Department, Agriculture and Water Resources Research 
Centre Fudailiya, Baghdad, Iraq 

ABSTRACT 

During 1982 and 1983 seasons, experiments were carried on selected 

date palms of Zahdi cultivar of about 35 years of age, in Daura region, 

near Baghdad. Forty eight trees were subjected to four levels of pruning, 

leaving (i)IO (ii) 8.8 (iii) 7.6 and (iv) 6.4 green leaves per bunch. The severe 

pruning and unpruned treatments (control) decreased the productivity of 

the palm as compared to light and medium pruning. Best results were ob­

tained from the light and medium pruning applications. The higher number 
of fruits per kilogram of total yield was obtained from the unpruned trees 

during the two seasons and differed significantly from other treatments in 

the first season, and only from the light pruning treatment in second sea· 

son. There were no significant differences between all the treatments for 

number and weight of edible fruit per 1 kg of total yield. Similarly, there 

were no significant differences among the treatments regarding average 

weight of fruit and seed, moisture_ content and total soluble solids. 

It is suggested that date growers may leave around 8.8 or 7.6 green 

leaves for each Zahdi date palm bunch. 
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INFLUENCE OF POSITION OF SCARIFICATION AND TYPE OF 

SEED PLANTING ON DATE PALM SEED GERMINATION*: 
A TRIBUTE TO IBN W AHSHIA •• 

A.A. AL-SALIH 

College of Science, Department of Biology, 
University of Baghdad, Jadriyah, Baghdad, Iraq 

ABSTRACT 

Uniform Braim cultivar seeds were scarified before soaking in tap water. 

Scarification took place at the free end, the front end, the region of the 
micropyle, the ventral region against the micropyle and splitting the free 

end. The treated and non-treated seeds were sown in sterilized petri-dishes 

either witb dorsal side up or the ventral side up and put in an incubator 

under 30± 1.5° C. Planting the seeds with dorsal side up accelerated and 
increased seed germination, and when this was accompanied with splitting 

the free end, it greatly increased the rate and the percentage of seed ger­
mination in comparison with the other treatments and the control, which is 

in full agreement with what was written by Ibn Wahshia eleven hundred 

years ago. 

;i..JA..ll 

o~l iP -.,..;\~if :C,....~I ~ ~~ Y-f. \r~IJ .JJ.i,.\~ i~~~ ill 
. \)lr.J.IJ <.,?r-,ll ~ .!.WI ~_;; .,i l.....i.J LL.1J ~I.J)I pWIJ 

\r~l JL.J J.~IJ ~ .Y- J _ro::]IJ JJ.i,JI ;;_,1.J> ,_j--; J y-!J 

ol:>- Ji Jp_,.JJ ;.;~J~J ,JW~I ,-*" .) o)..l..2ll ~ .. \ri.J>~ '-::!.)J 

-~ ;(_, '·I\ 0 l..,b_,l\ c.:_,J.A; II<" " " ,!1):, ·· I ... (12)1 ~-~ J .. .r-:-- .) lc"-' ~J ~ "" (.)"""""' 

,\.L;JI wl..,.lko ~.r-" .) ,JL.....;~\ f-"lA.. ..::,J)..,;J ~.J ,:.djJ t...JJ.b:--

' 

•• 

Presented at the 3rd Scientific Conference of the Scientific Research Council, 

Baghdad, October 29th-November 2nd, 1983 . 

An Arabian Philosopher and Scientist who published a book on date palm in 292 

H. 903 AD. 
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