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EDITORIAL

This issue of the Date Palm Journal is one of our biggest issues containing
18 research papers and two short communications.

Boughediri and co-authors discuss iz vifro germination of date palm poilen
and its relation to fruit set.

Al-Salih, Hussain and Al-Jarrah present a paper on chromosomes number
of a date palm male: cultivar Ghanami Akhdar, Al-Salih and co-authors also
discuss a study on the chromosomes number of two specific female date palm
cultivars Al Salih and Al-Rawi report on a study on the cytology of two
female date palm cultivars Al Salih and Al-Rawi report on a study on the
cytology of two female cultivars of date palm.

ABO-RADY, KHALIL AND AHMED present two papers on the use of
shredded date palm leaves as a substrate in horticulture, part I is a
preliminary study, part II studies the growth and vield of tomato and
cucumber,

Correlations and path coefficient analysis of seedling leaf emergence and
seed traits in date palm is presented by I. Samarawira,

Husam Ghalib et al present a paper on effect of different pollenators on
fruit set and yield of Sayer and Hallawy date palm cultivars under Basrah
conditions.

There are three papers in the field of entomology one by Abdul-Sattar et al
on influence of lethal high temperature with vacuum on Bracon hebetor Say.,
aparasitoid of the fig moth Ephestia cautella walk; while Alrubeai give an
account on the influence of temperature and photoperiod on development
and reproduction Ephestia Calidella. Arjun Lal and V.K. Mathur discuss
nematodes in the rhizophere of date palm with description of Longidoroides
bikanerensis sp. N.
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Bukhaev and co-authors give an account on the physical and chemical
changes in dates during ripening with special reference to pectic substances.
Shahna, Qassim and Al-Qahzi report on the chemical composition of various
types of dates in the P.D.RY.

This issue also contains a fairly large number of articles about processing of
dates and their products. Al-Ogaidi and co-authors present a paper on
production of carbonated beverages from date juice I. clarification of date
juice by calcium hydroxide. Al-Ogaidi, Al-Janabi and Al-Shaikhli discuss
production of carbonated beverage using date juice 2. effect of geletin,
tannin and pITon clarification of date juice. Taki et al discuss the effect of fat
quality and quantity on date wafer biscuit. Mikki, Al-Taisan and Abdul Aziz
report on incorporation of date pulp for the manufacture of tomato ketsup.
H.H. Mutlak et al present a paper on some flavonoid compounds in date
seeds.

Also in this issu¢ are two short communications one by A.O. Aljiraidi on
minimizing Oryzaephilus surinamensis (Coleoptera: Cucujidae) losses to
stored dates by means of polyethylene bags. The second paper by E.M.T.
Al-Hafidh and co-authors discuss the infestation of date palm varieties by
stored products insects in orchard.

This publication is made possible by financial assistance received from
Arab Federation for Economic and Social Development, Kuwait.

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

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

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

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

Manuscripts

Papers may either be in Arabic or in English with summaries in both.
The manuscript should be typewritten (double spaced, with ample 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),
() literature cited (arranged alphabetically), using the following illustrated
format:

Andlaw, R.J, (1977): Diet and dental caries — a review. J. Human Nu-
trition 31:43.

Francis, I.E.M. (1974): Diet for sick children, 3rd Ed. QOxford:
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 ¢learly stated in the column headings; any
dates relevant to the tabulated information should be stated in the table title
or in the appropriate column heading.

Hlustrations

Line drawings and graphs must be in jet 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 manuseript.

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. 26
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 submitied.

Correspondence

Contributions and correspondence should be addressed to the chairman,
Editorial Board, Date Palm Journal, ¢/o Regional Project for Palm &
Dintes Research Centre in the Near East & North Africa, FAO, P.O. Box
10085, Karradah Al-Sharkiyah, Baghdad, Iraq.
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IN VITRO GERMINATION OF DATE POLLEN
AND ITS RELATION TO FRUIT SET

L. BOUGHEDIRI" AND N. BOUNAGA
Unité de Recherches sur les Zones Arides BP no. 119 rue Danten
Alger 16 000 ALGERIE

ABSTRACT

The best percentages of in vifro germination of date pollen were obtained
with 15% of sucrose, 0.1% of boron at 27° C in the dark. Fruit set as affected
by three types of pollen was tested over three female palms belonging to
three different cultivars. The percentages of fruit set was found to be
depended on female cultivar than on pollen source.
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In Vitre Germination of Date Pollen
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INTRODUCTION

In vitro germination of pollen allows the measurement of its intrinsic
aptitudes to germinate ouiside any inferaction beiween pollen and stigma.
On the other hand, pollen capacity to fertilize the ovule and set the fruit is
considered as an estimation of natural intrinsic aptitudes.

Nevertheless, in vivo germination is considered as the most valuable tests of
pollen viability. Thus, it happens that certain pollen grains do not germinate
in vitro though provide a certain percentage of fruits and secds. The pollen of
cotton is a case in which germination occurs only in vivo (13).

Some investigators working on other species found that in vive germina-
tion 1s not always efficient due to problems aof incompatibility between the
pollen and the stylar tissue (7) or due to the abnormal structure of stigmatic
surface as in the case of Cruciferaceae (13).

In date palm, it seems that there is some compatibility between varieties of
Phoenixdactylifera 1.. and some other species of Phoenix (10). On the other
hand, Crawford (4) and Aldrich and Crawford (1) have successfully used the
test of fruit set to estimate the viability of date pollen after cold storage. The
only problem which can prevent the in vive germination of date palim is the
delay of pollination of female flowers (12,14).

The present work consists of comparing the percentages of in vitro
germination as determined in laboratory in culture media with the
percentage of fruit set in some female date cultivars.

MATERIALS AND METHODS

In the experimental station of Adrar, itwo female date palms were
pollinated (two inflorescences per date palm). The first belong to the «Deglet
Noor» cultivar and the second to «Tegaza».

In Beni Abbes (Bechar), in a particular garden, two date palms belonging
{0 «Timliha» and «Adham Tirmo» cultivars, were pollinated. In Ain Ben
Naoui station (Biskra}, two types of pollen were used. A pollen named
«Deglet Noor», coming {rom a date palm having the same external
morphological characteristics of female «Deglet Noor» date palm (noted
DNB™. The second pollen was a mixture coming from different male date

(*) DNB: «Deglet Noor» of Biskra
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palms. This mixture {noted Mx), is generally used in mechanical pollination.

The third type of pollen was taken from a male date palm which is
morphologically close to a female «Deglet Noor». It was selected by
successive back cross in California, reintroduced to Algeria and established
in the El Arfiane station (Touggourt). This pollen is noted DNS*.

The Germination in Vitro:

Two basic mediums were used in the in vifre germination of daie palm.
The medium of Monciero (8) which consists of 1% of agar and 10% of
glucose, and the medium of Brewbaker and Kwack (3), modified by Furr and
Enriquez (5). Its composition was as follows: 15 g Sucrose, 100 mg H3BO;,
60 mg CaNQO,, 40 mg MgSO,, 20 g KNQO,, and 100 ml of distilled water.
This medium (noted BKM) was used cither solid (with 1 g of agar) or in
liquid form,

The cffect of sucrose, boron, temperature and light on percentage of
germination were also studied. Five concentraiions of sucrose (0, 5, 10, 15
and 20%)}, six concenirations of boron (0, 0.05, 0.1, 0.3, 0.5 and 1%), four
degrees of temperature (20°, 27°, 32°, and 45°) and three conditions of
iillumination (the darkness, the shadowed and the solar light) were
investigated.

The Germination In Vivo:

The technique used in this investigation was derived from Nixon (9, 10,
11). It consisted of pollinating the same inflorescence with several types of
pollen. The spathes containing the inflorescences were cleaned with alcohol
at 60% and covered with paper bags (40x7( cm) provided with small
transparent window made of cellophane to check for spathes aperture. After
the spathe crack, the inflorescences were divided into three equal parts. Each
part was covered serarately and received one type of pollen. The polien was
applied with glass tube through a split made in the bag and closed.

To study risks of possible contamination by foreign pollen coming from
atmosphere, some inflorescences were covered and left without pollination,
and the number of fruit with seeds was used to indicate the degree of
contamination.

The percentage of fruit set was counted at three stages:

The first period, before pollination (beginning of April), the total number
of flowers per inflorescence was counted.

In the second period (mid-May), following pollination, the number of

DNS: «Deglet Noor» Selecied,
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flowers fallen in the bag was counted as well as the normal fruits and
parthenocarpic fruits.

In the third period (beginning of October), after fruit ripening, the number
of dates with seeds was counted.
The percentage of fruit set as calculated as follows:

Number of dates with seeds X 100

total number of flowers

This percentge gives an approximative estimation of fruit set because it was
impossible to count all pollen grains usually germinating on the stigmas of all
flowers.

RESULTS AND PMSCUSSION

The results of in vitro germination in the two media of B.K.M. and
Monciero in the solid and liguid forms are given in Table 1.

Table 2 shows the effects of various concentrations of sucrose on the
percentage of germination.

Table 3 shows the effects of variation in concentration of boron on the
percentage of germination and morphology of pellen tubes. Table 4 shows
the effects of temperature on the percentage of germination. Table 5 shows
the effect of light on germination. Table 6 compares percentages of
germination in vitro with the corresponding percentages of fruit set.

According to Table 1, it seems clearly that B.K.M. medium in the solid
phase is the most efficient. Medium of Monciero gave low percentages of
germination. In Table 2, 15% of sucrose gave the best results, however,
Table 3 shows that percentages of germination were superior with 0.3% of
boron which gave best straight pollen tubes. It seems, therefore, that boron
affected elongation and orientation of pollen tubes.

According to Table 4, the optimal condition for incubation was 27°C
during 24 hours. This result is conforming to those of Furr and Ream (6).
The percentage of germination was higher at darkness (table 5). Thble 6
indicates that the D.N.B. pollen gave :he highest percentage of fruit set in
conirary to pollen mixture of Biskra which gave the least set. It is possible to
assume that these pollen grains have low viability due to presence of empty
grains, unripe.. etc. The table also shows greater viability between female
varieties received the same pollen at the same conditions of pollination and
covering. In case of «Deglet Noor» cultivar, the percentage of fruit set were
superior as compared to the percentage of pollen germination in vitro. This is
might be a phenomenon related to affinity of «Deglet Noor» female palm to
«Deglet Noor» pollen. Concerning the other two varieties, there was a
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positive correlation between the percentages of germination in vitro and
percentages of fruit set, These findings indicate that the fruit set depends on
female cultivar more than on pollen type.

The study of contamination risk by atmospheric pollen, in Beni Abbes,
showed 11 dates with seeds over an inflorescence with 2900 flowers. This
means a percentage of 0.4% which is an indication to be efficiency of
covering method.

CONCLUSION

The percentage of in vitro germination is maximum with 15% of sucrose,
0.1% of boron at 27° C in the dark.

The in vive germination is a method which gives an approximative
estimation of fruit set. It seems to be difficult especially concerning covering
and counting of flowers. It seems also that there are affinity between «Deglet
Noor» female palm and «Deglet Noor» pollen.

The percentage of fruit set was found to be more dependent upon female
palm than pollen.
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TABLE 1
Effeci of type of culture media on ihe percentage
of germination of date pollen in vitro

B.K.M, Medivm Monciere Medimm
Pollen type

Selid Phase  Liguid Phase  Solid Phase Liquid Phase

(%]} (%) (%) (%)
D.N.S. 30.0 17.8 05.6 09.2
D.N.B. 38.2 21.6 08.4 11.4
Mx 35.2 20.2 05.1 (7.4
TABLE 1I

Effect of concentration of sucrose in distilled water on percentage of D.N,B.
polfen permivation fn vifro

Sucrese (%) Germination (%)
0 01.0
5 04.0
10 13.4
15 39.0
20 31.4
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TABLE EXI

of boron on the percentage of polien germination in BEM
medium after 24 hours

Pollen iype

Boroen (%)

] 0.05 0.1 6.3 G.5 1
D.NS, 17.6 20.6 238 12.8 07.2 ]
D.N.B, 27.3 33.3 2.2 20.8 08.4 0
Mix 20.8 26.0 27.2 15.4 04.2 0
Morphology of
potlen tube @ @ W @ &
Pollen tube
length (um) 160 115 090 040 019 006

Effect of temperature on the percentage of germination in B.K.M.

TABLE IV
wzeckistrm

Polien type

Temperature (°C)

20 a7 32 45
DNS. 19.4 35.4 30.4 ]
D.N.B. 3.2 50.6 41.8
Mx 25.8 45.2 2.2 0

TABLE V

Effect of light on the percentage of germination in B.K.M. medivm

Pollen typa

Lighi condition

BParkness Shadow Solar light
ID.N.S. 48.8 354 02.0
ID.N.B. 57.8 50.6 04.4
Mx 394 35.2 04.2
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TARBLE IV

Comparison betwcen in vitro germination of pollen (on B.K.M. medium, solid phase)
and the resulting fruit set percentage in three female cultivars

Fruit setf In vitre pollen
(%) germination (%)
Pollen type Female cultivar

Deglet Neor Timliha Adham Tirno

D.NS. 87.6 40.0 3.4 30.0
D.N.B. 81.5 55.3 39.6 38.2
Mx 63.2 29.8 30.2 35.2
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CHROMOSOMES NUMBER OF
A DATE PALM MALE:
CULTIVAR GHANNAMI AKHDAR

A.A. AL-SALIH
Biology Department, College of Science, University of Baghdad.

N. HUSSAIN and A. AL-JARRAH
Agriculture & Water Resources Research Centre, Dept. Date Palms
Baghdad, Iraq

ABSTRACT

This study was conducted in order to be sure about the haploid and diploid
number of chromosomes for a specific date palm male (Cv. Ghannami
Akhdar). The objective for this study has been initiated from the arguement
about occurrence or non-occurrence of fertilization in date palms. It ha been
concluded that the haploid chromosome number in the microsporocytes
taken from the anther is (9) and the diploid number taken from the root tips
of the same male cultivar is (18). It has been concluded also that this
difference in the chromosome number between the male (9) and the female
(14-18) may be the main responsible factor for incompatibility in the
occurrence of fertilization.
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INTRODUCTION

In spite of being dioecious, most of the cytological workers on date paims,
have chosen the female tree (6,10,11,14), on one hand and the somatic cells
of their root tips, on the other. Beal was the only worker who studied the
cytology of date palms in the females as well as in the males, and concluded
that the somatic cells of the root tips have (36) chromosomes (1n = 18) and
the microscoporocytes of the anthers have (18) chromosomes(1n = 18). The
male chosen for Beal’s work was chosen at random because males origin has
not been known yet, (3).

In this study, all the material chosen for the study of somatic and meiotic
chromosomes was taken from the same staminate plant, the root tips for the
study of somatic chromosomes, and the anther for the study of meiotic
chromosomes.

In Iraq, there are specific date palm males, and the date growers know
their advantages and disadvantages, but their nomenclature does not depend
on their phylogeny or cytolegy or anything else, but morphology. They differ
themselves in this respect, just like the different cultivars of carpellate trees.
In addition, the relation between males and females has not been determined

yet. (2).

The best known males in Irag are: Channami Akhdhar, Ghannami
Ahmar, Gulami, Wardi, Smaismi, Graitley, Rasasi and Adi. Ghannami
Akhdar, has proven to be the best pollinator for most of different
females (15), and the study of their pollen grain in vivo viability has shown
the absence of pollen tube formation, which led them to the conclusion that
date palms are probably apomictic. (15). The origin of this male, just like the
others, has not been known yet, neither is its cytology or genetics.

The main objective of this study is to see if the chromosome number of
Ghannami Akhdar is quite the same in comparison with that of the females,
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and to correlate this phenomenon with the probability of fertilization
Occurence Or RON-OCCUrence.

MATERIALS AND METHODS

The staminate date palm, cultivar Ghannami Akhdhar was secured from
the Zaafaraniyah Experiment Station in the vicinity of Baghdad. Three
healthy males with the same age (50 years old), with the same agricultural
manipulation, and grown at the same grove, were chosen. Half a meter of
their bases were surrounded in September, 1985, by a mixture of soil, formed
of garden soil, loam {river soil) and animal fertilizer, at the ratio 1:1:1, and
irrigated two times a week.

During March of the next year, young spadices (10-15 cm long) were taken
from the high offshoots of the males at random, and immediately opened,
and the infloresences were fixed in acethol (3v. 70% alcohol; 1v glacial acetic
acid). Afier 24 hrs, the fixative was spilled out and substituted by 70%
alcohol (two changes) and kept in the refrigerator. At the same time, the soil
was removed from the bases of the same trees, where the root tips were
formed. They were collected, fixed and preserved with the same procedures
mentioned above. Smear and squash methods were used for slide prepara-
tion and staining (Acetoorcein stain was used) (5,10) Good figures for polar
view of the microspores chromosomes, and metaphase chromosomes of the
sometic root tip cells, were chosen and photographed.

it has been shown very clearly in Figure ] that chromosome number in the
microspores of Ghannami Akhdar is nine, which means that the haploid
chromosome nwmber is nine (1n = 9),

Figure Il shows, very clearly also, that the diploid chromosome number of
the same cultivar’s cells of the root tips are eighteen (2n = 18).

If the diploid female chromosome number is between 28-36 (2, 3, 6, 11),
the haploid chromosome number should be between 14-18.

The diploid chromosome number of Ghannami Akhdharis 18 and its haploid
in the microspores is 9. If genic variations and probable chromosom-
al variations, like deletion, duplication, translocation and inversion, in
addition to what has been found in relation to chromosome number
difference between the male and the female, this will lead, to the probability
of a sort of incompatibility between the stylar tissue and the pollen tube, and
inhibition of pollen tube growth.

This means, of course, a probable non-occurrence of fertilization, and that
date palm, may be included within the apomictic plants.(15).

If pollination is necessary for normal development of date palm fruits and
seeds (4}, and if fertilization doesn’t occur (15), then this will prove that the
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existence of pollen grains on the female stigmas, will increase endogenous
auxin-antiauxin level aspect in date palm flowers and fruits, after
pollination (1).

Elliot mentioned that the occurrence of apomixes in higher plants, has been
known for a long time, and pollination is often required for seed
development in certain apomictics, a phenomenon termed Pseudogamy (7).

Studying the cytology of the genus Pheenix, Beal (3) concluded «from the
limited observations made, it appears that pairing is regular, and this is
confirmed by the regularly paired condition of the bivalents, as observed at
first metaphases. At late diakinesis, the two components of each bivalent are
clearly visible, while at first metaphases, they are often so closely associated,
that they appear to consist of a single element. Still many of the bivalents
show the two units of which they consist. Counts made at first metaphases,
show 18 pairs of chromosomes in Phanix dactylifera.»(3).

Beals (3) conclusion was at least highly speculative, because, he did not
study the somatic chromosome number of the same staminate plant, When
the somatic chromosome number has been studied in the root tips taken
from the same staminate plant, it has been shown, very clearly, that the
diploid chromosome number is (18).

The University of Arizona, in a study of inheritance in Deglet Noor,
began in 1912, employed inbreeding by crossing female seedlings with the
best male seedlings of the same generation (7). Some observations on the
inheritance of fruit color were reported (8), but non of the seedlings
produced fruit, equal to that of the Deglet Noor, and after 3 generations, the
project was discontinued (11).

We feel that discontinuity of the project has arizen from inadequate
informative of the genectic make up of the male and female plants, which
probably prohibits the occurrence of fertilization in addition to the very
limited number of offsprings, which they planted in each generation. It has
been known, for a long time, that fruit size (which they were looking for} is a
quantitative character, and such a character is controlled by polygenes, and
the variation in this respect is continuous. Thereofre, one should cultivate as
much plants as possible, in order to be able to select the desired character,
then this character can be kept by propagation, through offshoots.

CONCLUSIONS

It has been shown that the somatic chromosome number of Ghannami
Akhdar, the best Iraqi pollinator male, is 18, and the meiotic chromosome
number in the microspores of the same cultivar is 9. This may lead to the
conclusion that date palms are probably apomitic, and that the previous
study of Beal was highly speculative, and the discontinuity of the Arizona
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University for size improvement of Deglet Noor’s fruit, has arizen from
inadequate information of the nature of date palms, in addition to the small
sample size, they used in the project.
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Figure 1@  Meiotic Metaphase (n = 9)
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Figure 2: Mitotic Metaphase (2n = 18)
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ABSTRACT

Two different female date palm cultivars were chosen for chromosomes
number study. They were Sayer and Khsab. The choice depended primarily
on time of fruit maturation. Sayer as an early Cultivar, and Khsab as late
one. It has been found out that there is a clear difference in chromosome
number among the cultivars, in Sayer (2n = 32) and in Khsab (2n = 36). In
addition to these differences aneuploidy and euploidy has been observed
within the same cultivar, The chromosome number in Sayer was
(32,34,36,64) and in Khash (32,36). It has been concluded that this
phenomenon may throw a light on the speciation, evolution and the genetic
make up of date palms in addition to its consequences on fretilization.
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INTRODUCTION

In spite of its biological importance, chromosomes number of date palms
has not been studied deeply or seriously. It was first studied by (7) in the
yound developing embryos of a non specified cultivar. He concluded that the
diploid chromosome number was (2n = 28). This has been followed by a
cytologial study of six different date palms Cultivars and five different
pheenix species, (3). He concluded that the diploid chromosomes number of
all the six different date palm cultivars and the five different Pheenix species
was (2n = 36) and the haploid number of them all was (In = 18). This has
been followed by the study of (6), who concluded without specifying the kind
of cultivar he studied that the diploid chromosomes number of date palms
(2n = 28). In the «Chromosome Atlas» (5) cited that the diploid chromo-
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somes number is either (36) or {28) depending on (6) and (3). Studing «Palm
Chromosomes» (8) refeired to the haploid chromosomes number as
(In = 18) for all Phenix species he studied. Studying the «Karyotype
Analysis» of date palms (12) concluded that the haploid chromosomes
number was (In = 18). Studying the cytology of Lilwi and Ashgar date palm
Cultivars (2) found out that there is a difference in this respect between the
two cultivars and within the same cultivar. The objective of this study is to
throw light on this phenomenon because of it’s importance in relation to date
paim genetics, evolution and ability to fertilization.

MATERIALS AND METHOD:

The seeds of Sayer and Khsab Cultivars were germinated according to (1)
and the root tips were fixed, hydrolysed and stained according to {2). Root
tips squash method of (11) was followed for slides preparation, Hundreds of
slides were prepared and examined under the light microscope.

RESULT AND DISCUSSION

The photographs of Fig.1 (a,b,c,d) and Fig.2 (a,b) show very clearly that
the somatic chromosomes number in the root tips of Sayer Cultivar is
(32,34,36,64) and of Khsab Cultivar is (32,36). This means that there is a
difference between the two cultivars in relation to chromosomes number in
addition to the difference within the same cultivar. The chromosomes
number variation between different Cultivars and within the same cultivar is
not uncommon in plants. It has been referred by (13). «We must expect the
existence of chromosomes variations in order that we may find out the direct
relationship with organic evolution».

1t has been found out by (4) that the differences in fruit shape of Datura
Stramonium are related to an increase or decrease in one of its chromosome
set. There were twelve different phenotypes of fruits related to twelve
different (risomics,

In Triticum aestivirn (10} was able to produce (21) nullisomics and he
arranged them according to their differences in phenotypic aspects.

Studying karyotype analysis of Hierochloe alpine (14) found out that the
diploid chromosomes number was (2n = 64-78). IHe referred that there are
(13) different types of chromosome complements and that there are
differences among the plants which are different in chromosomes number or
chromosome types. He found out also (14) that some of those plants were
apomictic.

Working on the cytology of Vicia cracca and Vicia tunifolia (9) concluded
that the first has the chromosomes number (12,13,14,21,28,30) and the
second has the chromosomes number {23,24,25) and he tried to correlate the
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differences in chromosomes numbers with the difference in phenotypes.

CONCLUSION

It has been concluded that there is a chromosomes number difference
between the female early Cultivar Sayer and the female late cultivar Khsab.
The Sayer chromosomes number is (2n = 32) and that for Khsab is (2n = 36).
Chromosomes number variations has also been observed within each cultivr,
but the range of variations in Sayer Cultivar was wider in Sayer in
comparison with Khsab.

This conclusion may throw light on the probable line of organic evolution
in date palm and it may help in solving the problem of occutrence on
non-occcurrence of fertilization in this plant.
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Fig. 1-a:  Showing the chromosomes nuinber of Sayer Cultivar (2n = 32).
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Fig. 1-b:  Showing the chromosomes number of Sayer Cultivar (2n = 34).
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Fig. 1-c:  Showing the chromosomes number of Sayer Cultivar {In = 36).
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Fig. 1-d:  Showing the chromosomes number of Sayer Cultivar (2n = 64).
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Fig. 2-a:  Showing the chromosomes number of Khsab Cultivar (2n = 32).
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Fig. 2-b:  Showing the chromosomes number of Khsab Cultivar (2n = 36).
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ABSTRACT

The use of shredded date palm leaves as a potting medium for horicultural
plants was studied. Palm leaves or peatmoss were mixed with sand, perlite
and vermiculite, and used in a factorial experiment for growing tomato,
cucumber, chiorophytum and castor bean plants. Growth of tomato plants
was better in mixtures containing peatmoss than in those containing palm
leaves.Cucumber plants growing in peatmoss mixtures had longer shoots and
larger leaf area than those growing in palm leaf mixtures, whilst root length
and leaf number were similar in both media. There was no difference m the
growth of chlorophytum and castor bean plants growing in either media.
Shredded palm leaves are, therefore, thought to be promising as a cheap
potting medium for same horticultural plants.
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INTRODUCTION

Date palm (Phoenix dactylifera 1..) is widely grown in the Kingdom of
Saudi Arabia. Reports have shown that more than 12 million date palm trees
are currently grown in the Kingdom (1, 3). This figure is progressively
increasing due to the expansion and care given to date palm cultivation.
During the pruning season of date palm, enormous amounts of dry leaves are
annually removed (more than 120 million Jeaves weighing at least 60,000
tons). In the past, leaves of date palm were utilized for several purposes such
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as shelters, home roofing, fences, fuel, and windbreaks. At present, this
amount of pruned leaves is almost of no use. Therefore, this research was
initiated to investigate the possibility of utilizing date palm leaves as a
substitute for the imported and expensive potting media. FTo our knowledge,
no such atiempt has been made or reproted in the literature. Results of this
work, when implemented, would be of great benefit to date palia and to
greenhouse growers in date palm growing couniries.

Date palm leaves are relatively rich in minerals such as N,P,K Mg and Ca
and soluble ash (10). El-Shurafa and Abou-Nagi (4) and El-Shurafa (5)
analyzed the mineral content of pruned leaves of some date cultivars grown
in Libya and Iraq. They found that palm leaves contained high amounis of N,
K, Ca, Na, P, Fe, Mo and Zn. Similar findings were reported on leaves of
Egyptian date palm cultivars by Shawki and Mougeith (12), and Minessy, et
al. (B). Leaves of some Saudi cultivars were analyzed by Abo-Rady and
Ahmed (unpublished data) and found to contain about 165 ppm Fe, 3 ppm
Cu, 70ppm Mn, 34 ppm Zn, 0.08% P, 0.72% Ca, 0.18% Mg, 0.17% Na,
0.3¢% K and 1.89% N.

The objective of this work was to investigate the possibility of using
shredded date palm leaves as a potting medium component for greenhouse
production of horticultural plants.

MATERIALS AND METHODS

A factorial experiment (2 = 4) in a randomized block design with ten
replications was established in October 1984, using tomato (Lycopersicon
lycopersicum 1..), cucumber (Cucumis sativus L.), chlorophytum (Chlor-
ophytum comosum «Variegatum» Thunb). and castor bean (Ricinus com-
munis L.). The following eight mixtures (v/v) were prepared and put in 15-cm
diameter pots: (1) 1 palm leaves: 1 sand, (2) 1 palm leaves: 1 perlite, (3) 1
palm leaves: 1 vermiculite, {4) 1 palm leaves: 1 sand: 1 perlite: 1 vermiculite,
(5) 1 peatmoss: 1 sand, (6) 1 peatmoss: 1 perlite, (7) 1 peatmoss: 1
vermiculite, and (8) 1 peatmoss: 1 sand: 1 perlite: 1 vermiculite,

Drry date palm leaves used in these mixtures were shredded and the size of
individual fragments ranged from dust to 8 cm long and width of less than 3
mim,

Cucumber and castor bean seeds were planted directly in pots. Uniform
tomato seedlings and chlorophytum plantlets were used. Tomato, cucumber,
and castor bean plants were grown under 63% syran shade house with a
temperature range of 15 to 34°C. Chlorephytum plants were grown in a
glasshouse where they received natural illumination with a temperature of 24
to 29° C. Plants werc watered as needed and fertilized with complete
fertilizer (15: 30: 15 + micronutrients) at a rate of 5 g per pot at planting
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time and every two weeks thereafter. The performance of plants was
evaluated by measuring length of shoots and roots, Jeaf mumber and leaf
area, after 30 days from planting for tomato, cucumber, castor bean planis
and after 76 days for chlorophytum. At the end of the experimental period,
some chemical and physical properties of zll potting media used in ihis
experiment were determined according to Black (2); pH (1:2.5, soil: water),
CEC (ammonium acetate), EC (saturated extract).

RESULTS AND DISCUSSION
Chemical and physical characters of the used medivin combinations:

The pH values of media containing palmleaves were generally higher than
those of media containing peatmoss (Table 1). Most greenhouse crops grow
best at a pH range between 6.2 and 7.0, because nutrient avaifability lies in
this pH range (7). However, some crops may be successfully grown in the
range of 4.5 to 7.5 but these are exceptions (9).

Salinity level, expressed as EC, ranged in all combinations between 1.43
and 2.22 mS/cm, and was generally higher in peatmoss mixtures. According
to Richardg (11) and HManan et al. (6), this range is safe for the majority of
greenhouse plants. Cation exchange capacity (CEC) of media containing
palm leaves was lower than that of media containing peatimoss. This was due
to the coarse texture of shredded palm leaves with a smaller specific surface
area as compared to peatmoss. Sand lowered sharply the CEC values, while
vermiculite and perlite did not. According to Neilson (9} CEC-values of 10-30
me/100g dry absorbing material is considered ample for greenhouse root
media. In this way, peatmoss and palm leaves mixed with vermiculite or
perlite represent very good root media,

True and bulk density values {Table 1) were dependent on that
component mixed with palm leaves or peatmoss. Sand increased these values
remtarkably. In general, true and bulk density of palm leaf combinations did
not differ from the parallel peatmoss combinations. Field capacity was higher
in all combinations containing peatmoss than in those containing palm
leaves. Sand lowered field capacity heavily while vermiculite and perlite
improved it, From these results, it can be mentioned that shredded palm
leaves were more suitable for plant growth concerning pH and salinity, while
peatmoss was better concerning CEC and field capacity.

At the end of the experiment, palm leaf fragments were less than 3 cm in
lengih and 2 mm in width, and got black in colour, which means that the
decomposition of the leaves was advancing during the growth period.

Plant growth and development: The performance of plant species was
variable in the different growing mixtures. Potting mixtures containing palm
leaves decreased shoot length, root length, leaf number, and leaf arca of
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tomato plants in comparison with mixtures containing peatmoss (Tabie 2},
Palm leaves with sand produced the poorest tomato plant prowth while
peatimoss width verminculite gave the best growth of tomato plants. Among
palm leaf combinations, best growth was obtained when mixed with perlite
followed by vermiculite. The same was found when peatmoss was mixed with
both amendments. [Fata in Table 3 show that peatmoss was superior in its
main effect on growth and performiance of tomato planis to date palm leaves.

in case of cucumbet, peatinoss combinations gave better growth except
when mixed with perlite (Table 2}. This mixture gave shorier shoots and
roots than palm leaves + perlite. Data in Table 3 show that palm leaves and
peatmoss were similar in their main effect on root length and leaf number,
while peatmoss gave longer shoots and bigger leaves in cucumber plants.

The use of palin leaves for growing chiorophytum plants was very
promising. Peatmoss was better than palm ieaves only in its effect on Jeaf
number, when mixed with sand, otherwise, palm leaf potiing media were
superior to peatmoss media (Table 2). Root length of planis grown in pabm
leaves + perlite mixture were significantly longer than those grown in
peatmoss + perlite mixture. Similar results were obtained for leaf number
with palm leaves + sand - perlite + vermiculite mixture (Table 2). The
highest shoot and root length were obtained when palm leaves were mixed
with vermiculite. Palm leaves with perlite gave the highest leaf number.
According to the data in Table 3, there is no difference int the main effect of
both media on the growth of chlorophytum plants.

In castor bean plants, palm leaves with perlite increased significantly the
shoot length, root length, leaf number, and leal area. Alse, palm feaves +
sand -+ perlite -+ vermicultie increased significantly shoot length, while
peatmoss mixed with sand increased shoof length, root lenght, ieaf number,
and leaf area (Table 2). Results in Table 3 show that growth of castor bean
plants was equally affected by palm leaves and peatmose

It is clear from these resulis that growth of tomate planis and partly of
cucumber plants was better in media containing peatmoss than those
containing palin leaves, while there was no difference in the case ol
chlorophytum planis, and castor bean plants. Vermiculite and perlite
supported aeration, nuirient retention and moisture retention and, there-
fore, they are constdered as suitable amendments in palm leai’ mixtures and
peatmoss mixtures as well. Sand was not suitable for such a purpose.

CONCLUSIONS
In conclusion, palm leaves could substitute peatmoss as a component in

potting media for some horticultural plants, This was in spiic of the fact that
palm leaves used in this experiment were not decomposed. Therefore, it is
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expected that better results could be obtained i future experiments if palm
leaves were allowed to decompose before use.

More rescarch should be done to study the efficiency of the shredded date
palm leaves as a component in potting media in greenhouses.
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Table 1
Chemical and physical characteristies of potting medium combinations at the end of the
experimental period

Media™ pH EC CEC  True Bulk Pore Field Gravitational
(mS/cm) (me/160g) density densily  space  capacity water
(glemy (glan®) (%) (% by vol) (% by vel.)
PL4+ S 7.04 1.72 7.0 2.20 1.10  50.G0 8.02 41.98
PM + S 6.16 2.22 10.4 2.03 096 5271 15.18 37.53
PL 4+ PR 5.59 1.82 36.7 0.22 0.10 54.54 12,98 41.56
PM + PR 3.81 2.10 54.1 0.29 010 6552 20.24 45.28
PL + VR 0.51 1.43 46.6 0.41 0.14 6585 29.09 36.70
PM + VR 4.95 2.00 69.0 0.44 012 7272 38.89 33.83
PL+§+
PR+VR 6.64 1.7 11.4 1.23 0.54 56,09 1495 41.14
PM+S5+
PR+VR 6.23 1,94 13.0 1.27 0.49  61.42 24.67 36.75

(+%) PL. = Paim leaves, PM = Peatmoss, § = Sand, PR = Perlite, VR = Vermiculite.
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Table 3
Main effects of palm leaves aund peatmoss on growih of tomato, cucuinber,
chlorephytuwm and castor bean plants

Shoot Reot I.eaf Leal
length lengthk nwinber area
(cm) {ewmn) (cm?)
Tomato
Palm leaves 10.4 8.0 3.6 39.7
Peatmoss 16.1 22.9 5.7 268.4
1S 0.05 2.32 4.37 1.08 65.78
LSD 0.01 3.00 5.81 1.44 87.94
Cucumber
Palm leaves 12.3 14.0 2.6 36.9
Peatmoss 17.4 15.4 3.2 98,7
LSD 0.05 2.62 3.81 0.68 27.45
LSD 0.01 3.50 5.07 0.92 36.51
Chlorophytum
Palm leaves 31.6 24.4 55.8 —
Peatimoss 30.3 20,9 52.7 -
LSD 0.05 2.94 4,19 8.98 -
LSD 0.01 3,92 5.58 131.95 -
Castor bean
: Palm leaves 14.0 17.0 4.2 83.9
Peatmoss 13.5 15.5 4.4 110.2
LSD 0.05 1.63 5.59 0.62 33.00
I.SD 0.01 2.17 7.44 0.84 44.02
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THE USE OF SHREDDED DATE PALM LEAVES
AS A SUBSTRATE IN HORTICULTURE
II. GROWTH AND YIELD OF TOMATO AND
CUCUMBER

M.D.K. ABO-RADY, M.M. KHALIL
College of Agriculiural and Food Sciences, King Faisal University,
P.O.Box 420, Hofuf 31982, Saudi Arabia

and
H.S. ARMED
FAQ, P.O.Box 18067, Sanaa, Yemen Arab Republi

ABSTRACT

Greenhouse experiments were conducted to study the utilization of
shredded date palm leaves as a potting medium for vegetable production. In a
factorial experiment, tomato and cucumber were grown in different media
mixtures containing either shredded date palm leaves or peatmoss. Perform-
ance and yield of both crops were studied and some chemical and physical
properties of media were determined. Results showed that peatmoss
generally increased height and yield of tomato and cucumber plants when
compared with palm leaves. Some of the media containing palm leaves were
promising for tomato production. There was a strong effect of cation
exchange capacity and field capacity of media mixtures on growth and vield
of tomato and cucumber plants in these mixtures.
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INTRODUCTION

Media used for greenhouse production of vegetables and ornamental
plants in tropical and subtropical climates must provide good drainage,
aeration, and have a high cation exchange capacity and water-holding
capaciy (3,10,12). Trials on finding and evaluating the characteristics of new
container potting media date back to the earliest nursery and greenhouse
industries (2,4,8). According to Nelson (11) the selection of components in a
root media should be based on cost and availability. In a preliminary
study (6) the use of shredded date palm leaves as a potting medium gave
some promising results for the production of horticultural plants. In the
mentioned study, experimenis were terminated when tomato and cucumber
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plantswere 30 days old. Therefore, it was necessary to conduct furthey, as well
as more detailed, experiments to investigate the possibility of using shredded
date palm leaves as a potiing medium for commercial production of tomato
and cucumber under greenhouse conditions, and to find out the best poiting
medivm combination for the two vegetable crops.

MATERIALS AND METHODS

A factorial experiment (2x12) in a completely randomized design six
replications was conducted on 15 Yanuary 1985, using tomato {Lycopersicon
lvcopersicum L.} cultivar Carmello and cucumber (Cucumis sativus L.)
cultivar Petita. Twenty-four potting mixtures {v/v) were prepared as shown in
Table 1. Date paln leaves used in these mixtures were shredded and the size
of individual fragments yanged from dust to & cin long and width of less than
3 mm. Seeds of tomato and cucumber were plated three weeks ecarlier in
Jiffy-7 peat pellets. Seedlings with the Jiffy-7 were transplanied in 12-litre
pots at a rate of one seedling per pot. Plants were grown in a greenhouse wiih
a temperature of 24 (night) to 30°C (day) and were watered as needed, and
fertilized as shown in Table 2. Population density was about 1700
plants/danum (aisles not included). A similiar population density was
calculated by Kimball and Mitchell (7} for tomato plants with an area of
0.35 m¥plant. Performance of plants was evaluated by measuring the height
of plants, and yield expressed as weight of fruits per plani. The experiments
were terminated on 12 May, which means a growth period of 128 days. At the
end of the expenimental period, some chemical and physical properties of all
potting media used in this experiment were determined according to Black
(1); pH (1:2.5, soil: waier), CEC (ammonium acetate), EC (saturated
extract).

RESULTS AND DISCUSSION
Chemical and physical properties of the used medium combinations.

The pH values of media containing palm leaves or peatmoss were almost
similar and ranged between 6.65 to 7.13 for palin leaf combinations, and 6.43
to 7.07 for peatmoss combinations (Table 3). The initial pH values at the
beginning of the experiment ranged between 5.79 to 7.03 for palm leaf
combinations, and 4.31 to 5.23 for peatmoss combinations. The pH values
towards the end of the experiment, especially in peatmoss combinations,
were higher due to the high content of bicarbonate (3.3.me/l HCO3) in
irrigation water. Such suitable pH values (9,5), at the end of the
experimental period, will encourage the re-use of the same potting
combinations for another growing season, especially when they are free from
pests. Combinations containing sand showed arelatively higher pH value due to
the presence 0£6.3% CaCOjin the sand. Salt content ranged between 1.010 2.0
mbS/em for palm leaf combinations, and 1.3 to 2.2 mS/cm for peatmoss
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combinations. These ranges are generally safe for both tomato and cucumber
plants (11,13). Cation exchange capacity (CEC) of media containing
peatmoss was higher than of media containing paim leaves (Table 3). This is
due to the fine texture and high specific surface areas of peatmoss compared
to palm leaves, Similar combinations containing either palm leaves or
peatmoss had almost simitar true and bulk density values (Table 3). Field
capacity varied according to the type and ratio of ingredients in the mixtures.
Peatmoss and vermiculite increased the water-holding capacity of media.
Date palm leaf combinations showed a low water-holding capacity as
compared with media containing peatmoss. Similar results were obtained by
Khalil et al. (6).

Plant height. Potting media contaming peatmoss increased plant height of
both tomate and cumcwnber (Table 4). The highest tomato plants were
found in potting combinations-of 2 peatmoss -+ 1 perlite (194.5 em),
1 peatmoss -+ 2 vermiculite (193.6 cm) and 2 peatmoss + lvermiculite
(193,0 cm). The shortest tomato plants were found in potting combinations
of 1 palm leaves -+ 1 sand (113.8 cm), 2 palm leaves 1 sand (124.0 cm), 1 peat
mass -+ 2 sand (134.9 cm), and 1 palm leaves + 2 sand (135.0 cm). The best
growth of tomato planis grown in palm leaf media was found in a mixture of 1
palm leaves + 2 vermiculite (1857 cm) followed by a mixture of 2 palm
leaves perlite (178.7 cm).

Similar to tomato plants, the height of cucumber plants was found to be
affected by mixture ingredients (Table 4). The potiing medium of 2
peatmoss + 1sand + 1 perlite + 1 vermiculite produced the highest cucum-
ber plants (218.3cm), followed by 2 peatmoss -+ 1 vermiculite (214.2 cm),
while the shortest planis were found in mixtures of 1 palm leaves + 1 sand
(125.2), and 1 palm leaves -+ 2 sand (132.5 cm). The best cucumber growth
in palm leaf combinations was found in potting mixtures of 1 palm
leaves 4 2 vermiculite (185.8 cm), and 1 palm leaves + 1 vermiculite
(180.0 cm) as shown in Table 4. Data in Table 5 show that peatmoss was
generally superior in its main effect on plant height to palm leaves.

From these results, there is a clear relationship between the height of
plants in the different mixtures and the values of CEC and field capacity in
these mixtures. Mixtures containing sand had the smallest values of those
parameters (Table 3) and gave the shortest plants. On the other hand,
mixtures containing peatmoss had generally the highest values of both
parameters, and produced the tallest plants of both crops. Mixiures
containing palm leaves had lower values of CEC and field capacity than
mixtures containing peatmoss and produced consequently, shorther plants.
Contrary to sand, vermiculite and perlite are suitable media ingredients for
both palm leaves and peatioss.

Yield: As shown in Table 4, tomato plants grown in the mixture 2
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peatmoss + 1 sand + 1 perlite + 1 vermiculiie gave the highest yield (2.13
kg/plant}, followed by plants grown in the mixture 2 peatmoss + 1 perlite
which produced 1.87 Kg of fruits per plani. The bighest yield of tomato
plants grown in palm leaf combinations was 1.85 kg/plant of those grown in
the mixture 2 palm leaves + 1 sand + 1 perlite + 1 vermiculite. The poorest
average yield per plant was recorded from plants grown in a mixture
containing 1 paim leaves + 2 sand (0.83 Kg), followed by plants in a niedium
containing 1 Palm leaves -+ 1 sand (0.94 kg). It is clear from these resulis that
the mixtures 1 palm leaves 4 2 perlite and 2 paln ieaves + 1 sand + 1 perlite
+ 1 vermiculite were promising for tomato production, There were no
significant differences between their yields and those obtained in peatmoss
mixed with perlite in a ratio of 2:1 or with vermiculite in a ratio of 1:1.

Cucumber plants grown in all peatmoss combinations produced higher
fruit yields than those grown in similar palm leaf combinations (Table 4). The
best vield per plant was taken from plants grown in 1 peatmoss + 1
vermiculite (2.02 kg), followed by 1 peatmoss + 1 perlite (1.99 kg). On the
other hand, the poorest cucumber yields were harvested from plants grow in
media of 1 palm leaves + 2 sand (0.65 kg) and of 1 palm leaf + 1 sand
{0.77 kg). The best yield taken from plants grown in date palm leaf media
was 1.43 kg/plant from the combination 1 palm leaves + 1 vermiculite,
followed by the combination of 1 palm leaves + 1 perlite which gave
1.28 kg/plant. Values of main effect in (Table 5) show tht peatmoss gave
higher yields of both crops. Compared to peatimoss, palm leaves reduced the
yields of tomato and cucumber by 14% and 29%, respectively (Table 5). This
reduction in yield means a reduction in return which may be compensated to
a great extent by using palm leaves as a cheap substrate instead of the
expensive peatmoss. However, it is necessary to make a feasibility study to
verify this point,

Similar to plant height, fruit yields were affected by the cation exchange
capacity and field capacity of the growth media.

The obtained fruit yields of tomato varied between .83 and 2.13 kg/plant
and of cucumber between 0.65 and 2.02 kg/plant, depending on the mixture
used. These values seem to be low when compared with those reported by
Kimball and Mitchell (7). They reported fomato yields of 4.4 kg/plant in
Iran and 4.1-5.5 kg/plant in Georgia harvested from plants which were
allowed to grow for a whole season, while in the present study the obtained
yields were smaller because of the shorter growing period, Secondly, it is well
established in the literature that potted plants normally yield less than plants
grown in the soil.

CONCLUSIONS

It could be concluded that peatmoss is generally more suitable than palm
leaves for the production of tomato and cucumber in greenhouses, However,
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palm leaves mixed with vermiculite or perlite gave comparable results in
tomato. Cucumber plants did not grow or yield well in palm leaf
combinations. The superiority of peatmoss over palm leaves is based on the
higher CEC and field capacity of peatmoss combinations. In this way, if is
necessary to improve the quality of date palm leaves as a medium ingredient,
probably through decomposing prior to use. Further research is still required
to explore the full potential of date palm leaves sas potting media.
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Table 1

Ratios (v/v) of ingredients in root media wsed for growing of tomato and
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Table 4
Effect of different potiing medium combinations on height and yield of tomato
and cucomber plants

Media*® Tomato Cucumaber
Height Fruit Height Fruit
{cm) weight (cm) weight
(Kg/plant) {kg/plant)
PL+S 113.8 0.94 125.2 0.77
PM+S§ 171.3 1.78 170.0 1.22
PL+PR 148.0 1.24 147.0 1.28
PM+PR 178.7 1.12 201.7 1.99
PL+VR 169.3 1.39 180.0 1.43
PM+ VR 169.0 1.86 196.7 2.02
PL+S+PR+VR 162.7 1.16 139.2 1.07
PM+S5+PR+VR 177.2 1.76 212.5 1.69
2PL+S 124.0 1.18 150.1 1.07
2PM+S 179.5 1.76 212.5 1.42
2PL+PR 178.7 1.57 145.0 1.00
2PM4+PR 194.5 1.87 210.8 1.10
2PL+VR 149.3 1.14 155.8 0.95
2PM 4+ VR 193.0 1.56 214.2 1.90
2PL4+S+PR4+-VR 164.2 1.82 155.8 0.86
2PM+S+PR+VR 180.3 2.13 218.3 1.59
PL+2S 135.0 0.83 132.5 0.65
PM+28 134.0 1.10 185.8 0.86
PL+2PR 169.8 1.85 137.5 0.85
PM+2PR 174.3 1.40 181.7 0.99
PL+2VR 185.7 1.56 185,8 (.96
PM+2VR 193.6 1.47 197.5 1.06
PLA-2S42PR+2VR 166.3 1.77 170.8 (.98
PM+2S8+2PR+2VR 170.2 1.21 190.8 0.99
LSD 0.05 252 0.32 23.0 0.44
LSD (.01 3313 0.47 30.4 0.59

(%) PL = Palm leaves, PM = Peatmoss, S = Sand, PR = Perlite, VR = Vermiculite
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Table 5
The main effects of palm leaves and peatmoss on height and yicld of tomato and
cucumber plants.

Height (cm) Fruit weight (kg)

Tomato

Palm leaves 155.57 1.37
Peatmoss 176.31 1.59
LS 0.05 7.27 0.10
1.SD 0.01 9.61 0.12
Cucumber

Palm leaves 152.13 0.99
Peatmoss 199,38 1.40
LSD 6.05 6.03 0.12
LSD 0.01 8.77 0.17
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CORRELATIONS AND PATH COEFFICIENT
ANALYSIS
OF SEEDLING LEAF EMERGENCE AND SEED
TRAITS IN DATE PALM

I. SAMARAWIRA
Faculty of Agriculture
Ahmadu Beilo University
Zaria, Nigeria.

ABSTRACT

Some provenances of date palm representing a bread spectrum of
genotypes grown under similar environmental conditions, were evaluated in
order to determine the relationship between seedling leaf emeirgence,
sprouting and seed (raits by correlations and path coefficient analysis.

The mean leaf emergence in one month for all provenances was 66%.
Sprouting or germination capacity showed much variations (57.6% to
95.2%).

Leaf emergence was positively and significantly correlated with sprouting,
but showed negligible association with other seed traits.

Path analysis indicated high direct effects of leaf emergene on sprouting
and seed weight respectively. The negative association of seed weight with
sprouting however, would tend to negate the usefulness of seed weight as
desirable trait for selection.

Sprouting was the only trait that showed a highly significant and positive
correlation with leaf emergence. This strong association was confirmed in the
high direct effect in the path coefficient analysis, thereby suggestion that
selection for sprouting would indirectly improve leaf emergence.

164




Correlations and Patly Coefficient Analysis

BJ.SL:.”L};.;J}J‘ Jﬂﬁ‘jﬁ(}aw‘ Ml %ij 35')in
.jeé'-” Mg’éa’.ﬁjﬁ‘” u.,aijﬁ_g

Lablew -

FUMINTS B PPP S P PR A
bpenc /Ul

i_ond

S oS e nls WU 18 gy o) s Sl

s Al B M e d )l Jailasty SN Gy 80U G 8,1

G GV sseh Juaae OF s LB Hsek o Laa JS 3T Jelsall oda
Dl STy %66 OIS 51 el

Lgaisl S atladl oda Gy 6pime 3Bt Bl OB A3 125
SV a2 g bl SIS (%81.6-35:6) G b sl oy Sluo ¥l ol
i OF ] 6,La¥E s L (%95:2-576) L wamsl 5 3] Adle wlimus|
i el e Lgede Lliam 8l il CO‘UJLQLIU ld}mwth:l-l
S e patladd LS G OlueW) sdos Gy OVl sy uST as
Ll Yl BN B e S L ddksd) L Sbas Vi J i) W Ll o
bl 4B Iy (001 = PO-36 = 1) LNy Gl ysY! )H,Ia Ot ALl
LA S el < 2 ailad-l La,_s-,.,a U:'Lu)l

s—gb de ol L.w sl 130 dlits OF 4] Wl oplsf |s
st e Lpdy ‘r"L“" i °J~L-” 033 ;419 49,9 (%0 45 = Pyl) vbﬂ‘
Bl sda ou bW bl 2T 0555 5 8,01 05 ok CAk &
(0.1 =P, 035 = 1) <AVl 5)ddh Ois Oam abedl BV 0L i

165



1. Samarawira
N Sle 0,5 0 b oty ol (6 o o 3] 0815 S Uat
o Al Loy 5,8 A o, gBT g sy I ol e LY

& A NI e aST a8 el (gl BLIYE Lay L1 peb
Sl W ket ez OF B Bagd May . Jgliaal) i liey WL 5 b

ol g by guay 8y 5eeb Wlal A1 (935

INTRODUCTION

Seed germination in date palm shows much variation among cultivars.
Although viable seed might sprout in 1-2 weeks, leaf emergence may be
delayed for one to several months (3). Early leaf emergence is an important
trait in relation to the successful establishment of a seedling and its
subsequent vigour. However, the use of pre-germination techniques in date
palm, resulted in sixty-four to ninety-five percent sced germination in one
week (3). Despite this, sclection for early leaf emergence would be a
desirable goal in breeding programmes. The objective of this investigation is
to determine the relationship between leaf emergence, sprouting and seed
traits through correlations and path coefficient analysis in some provenances
of date palm. ‘Provenance’ refers to a population of trees growing in a
geographical location (1). Therefore, provenances are seed sources. In tree
crop breeding, provenance selection is considered to be a suitable method of
tree crop improvement,

MATERIALS AND METHODS

Measurements were taken on seed weight, length and circumference on
random samples of 200 seed replicated five times from ecach of twelve
provenances. The provenances, previously described (4); were randomly
selected and were representative of a broad spectrum of genotypes grown
under similar environmental conditions. The seed samples were placed in
polyethylene bags, soaked in water and feft in the dark according to the
methods previously described (3).

Percentage of sprouting was recorded ten days after the water treatment,
Sprouted seed were planted in polyethylene bags and arranged in the field in
a randomized complete block design with five blocks. Percentage leaf
emergence was recorded at one month from planting when the mean leaf
emergence was over [ifty percent.

Analysis of variance for each trait and simple correlations for all possible
combinations of traits were conducted according to standard method (6).
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Path coefficient éhalysis was carried out according to (2). The five
variables that were included in the path coefficient analysis of this study are
shown diagramationally (Fig. 1).

P15 (1) Sprounting 13 14
112

P35 (2) Seed Weight 24
$23

(5) Leaf Emergence *25(3) Seed Length
34
P,5(4) Seed Circumference

P5(x) Residual effects.

Fig.1: Pathdiagram showing reltionship between seed traits and leaf emerg-
ence. Single arrowed lines = direct effects as measured by Path Coefficients
(Pyi). Double arrowed lines = mutual association as measured by correlation
coefficients (1,).

The total correlation (Cyi), between leaf emergence and each variable was
partitioned into direct ctfects (Pyi) and.indirect effects (rij Pjy), using the
basic equation:

Cyi=Pyi 4 1if PJy + e

The path coefficients were obtained by simultaneous solution of the
following equations:

Iis = Pis 4 115 Pas + 113 Pss + 114 Pos

Pys + 112 Pis + 123 Pys + 124 Poys

P3s + 133 Pys + 133 Pas -+ 134 Pus

Tas = Pas + 114 Pis + 104 Pos + 134 Pas

1= P2X5 + P215 + P225 -+ P235 + 1)245 + 2P15 Tin P25 -+ 2P15 T3 P35 -+
2Pys 1y Pas + 2Ps 13 Pas + 2P35 194 Pas + 2Pas 134 Pys

I

where, 155...... rqs = Total correlations between each variable and leaf
emergence,

Pis.....P4s = direct effects of each variable on ieaf emergence.
12 Pos.....riPss = indirect eifects of variables on leaf emergence.

RESULTS AND DISCUSSION

The meauns, standard errors, range and phenotypic coefficients of variation

for the different traits are shwon in Table 1. The time lag between sprouting

> and leaf emergence in the date palm may take 1-6 months. In most cultivars,
fifty percent leaf emergence is attained in one month from planting (3). In
these experiments reported records were taken at weekly intervals and leaf
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emergence was analyzed at one month from planting, when the mean leaf
emergence was over fifty percent. Although the mean leal emergence for all
provenances was 06 percent (Table 1); there was considerable variation
among provenances as shown by the ranges (35.6% to 81.2%). Sprouting
also showed much variation and ranged from (57.6% to 95.2%); although
not as much as leaf emerpgence. The other seed traits showed relatively
narrow range in their means. In all cases, the standard errors of the means
were lower tHan the means. The coefficients of variation ranged from 22.7%
for leaf emergence to 8.3% for sced circmnlerence.

Late leaf emergent scedlings are less vigorous, and more susceptible to
pests and diseases than eaily emergent types (3); and selection [or early leaf
emergence would be of a considerable value in breeding programmes.
Analysis of variance (Table 2) showed that leaf emergence, and all other
traits had significant mean squares of variance, indicating that there is a
considerable variation among the provenances for leaf emergence and other
seed traits.

Total correlations between all possible combinations of traits are shown in
Table 3. Leaf emergence was significantly and positively correlated with
sprouting or germination capacity (r == 0.36, p = 0.1}. However, leaf
emergence showed negligible association with other seed traits. Sprouting was
negatively correlated with secd weight, seed length, and seed circumference
indicating that simultaneous improvement for sprouting and seed traits
would be difficult to achieve. Among the seed traits; seed weight was
signiticantly and positively correlated with seed length (r = 0.42, p = .01),
and seed circumference {¢ = 0.70, p = .01}, respectively.

The lack of a satisfactory retationship between feaf emergence and seed
traits was investigated further by Path Coetficient Analysis (Table 4).

The highly significani and positive total correlation between leaf emerg-
ence and sprouting {Cyi = 0.36, p = .01); was confirmed in the high direct
effect of sprouting on leaf emergence in the Path Analysis (Pyi = 0.45),
indicating that direct selection for sprouting or genmination capacity would
indirectly improve leaf emergence.

Although leaf emergence showed a negligible association with seed weight
(Cyi = 0.01); the path analysis indicated that seed weight had a substantially
high direct effect on leaf emergence (Pyi = (0.39). Unfortunately, the total
indirect effects were negative (rij Pjy = 0.38), and resulted in the net effect of
reducing the expected size of the correlation to virtually no correlation
between leaf emergence and seed weight the apparent contradiction between
the total correlation and path analysis with respect to seed weight is due to
the fact that the objectives of the two methods are different. The total
correlation measures mutual association without regard to causation,
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whereas path coefficient analysis specifies the causes, and measures their
relative importance (2). Similar results of seed weight effects on germination
have been reported for soybean (5).

Even though the total correlation between leaf emergence and seed weight
was low the high direct effect of seed weight on leaf emergence (Table 4)
together with the significant mean squares of variance for seed weight (Table
2), would suggest that seed weight would be responsive to selection.
However, the nepative association of seed weight with sprouting (r = 0.35"",

.p = .01) as shown in (Table 3);would tend to negate its usefulness as a
desirable trait for selection.

Seed length and seed circumference showed low and negative direct effects
on leaf emergence (Table 4).
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Table 1,
Means, standard errors (5.E.) ranges and phenotypic coefficicuts of variation
(C.V.) for different traits in date paln,

Character Mean 5.E. (" Range C.V. %
Leaf emergence (%) 65.73 6.7 35.6-81.6 22.7
Sprouting (%) 77.10 7.2 57.6-95.2 20.9
Seed weight (g) 1.20 0.1 0.98- 1.5 18.5
Seed length (mm) 24.2 1.3 22.0:27.1 12.3
Seed circumference (mm) 28.2 1.0 26.0-30.5 8.3
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Table 2.
Mean squares from analysis of variance of different traits in date palm.

Source d.f. Leaf  Sprouting Seed Seed Seed
energence weight length circum-
ference

Blocks 4 225.47 287.41 0.02 14.24 4.91
Provinces 11 977.48"  583.31 0.471%* 18.06% 11.81*

Error 44 221.73 258.601 0.65 8.80 5.44

(¥)  Significant at .05 level of probability.
{*)  Significant at .01 level of probability.

Table 3.
Total correlations hetween different traits in date palm.

Leaf Sprouting Seed Seed Sced
energence weight length circum-
ference
Leaf
emergence 1.00
Sprouting 0.36 1.00
Seed weight 0. —0.35 1.00
Seed length ~0.16 —0.02 0.42 1.00
Seed
circumfercnce —0.04 -0.30 0.70 0.12 1.00

1 value must exceed 0.26 and 0.33 to be significant at .05 and .01 levels of probability
respectively.
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Table 4.
Path coefficient analysis of leaf emergence versus other traits.

Sprouting Seed Seed Seed
weight length  circumference

Direct effect,
(Pyi) 0.45 0.39 - (.29 ~ (114
Indirecteffects, (rij Pjy)
Via sprouting - - 0.16 - 0.01 ~0.14
Via seed
weight - 0.14 - 0.16 0.27
Via seed
length 0.01 - 0.12 - ~ 0.03
Via seed
circumferences 0.04 - 0.10 - 0.02 -
Total indirect
effects — (.09 - 0.38 013 -0.10
Total correlation,
(Cyi) 0.36 0.01 - {16 -0.04
Residual effects 0.00 0.00 0.00 0.00
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INFLUENCE OF LETHAL HIGH TEMPERATURE
WITH VACUUM ON

BRACON HEBETOR SAY, APARASITOID OF

THE FIG MOTH EPHESTIA CAUTELLA WALK.

A.A. ALY, F.M. AZIZ and A.M. AHMED
Agriculture and Water Resources Research Centre, Scientific Research Council,
P.O.Box 2416 Baghdad, Iraq

ABSTRACT

The effect of lethal high temperature with vacuum on the parasitoid,
Bracon hebetor say was atudied in the laboratory during 1984 and 1985.
Results showed that the combined effect of temperature and vacuum was
more lethal to all stages of the wasp than was the temperature or vacuum
alone. In the temperature with vacuum treatment, the eggs were more
susceptible than the other immature stages at 35 and 40°C, while at 40° C with
vacuum, larvae showed higher sensetivity than the egg ro the pupae. The
pupal stage appeared to be more resistant particularly at 35 and 40° C under
vacuum. The LT50s were 39 and 30 min. at 35° and 40° C respectively.
Complete mortality of the parasite was obtained in 300 and 60 min. when
exposing the pupae to 35 and 40° C with vacuum, respectively. Adults were
very sensitive to all temperatures. All stages were severely affected by
exposing the parasite to 50° C plus vacuum. Results also indicated that the
biotic potential of the surviving wasp was reduced after exposing to
temperature with vacuum.

The possibility of utilizing the parasite, Bracon hebetor in an integrating
mean with temperature plus vacuum against the fig moth, Ephestia cautella in
date warchouse is discussed.
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INTRODUCTION

The fig moth Ephestia cautella has been considered to be one of the most
serious pest attacking dates especially in warehouses (13). Several control
measures are being proposed for this pest, and other stored date insects,
including spraying of warchouses and fumigating dates with conventional
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fumigants, and packing dates in vacuumed polyethelene bags (13). Exposure
to different temperature regimes in combinations with vacuum has been
tested and proved effective against this pest and others that infest dates
(4,5,6,10). Heat alone can climinate the pest, but reinfestation could occur.
The presence of continuous population checking agent is essential. The
parasitic wasp, Bracon hebetor has been reported to be very eifective natural
enemy that can keep E. cautella population undercontinuouscheck(2,11). In
Iraq, studies related to B. hebetor were dealt mainly with the biology and
ecology of this wasp (1,3,7,8,9,12,14). Data on the possibility of integrating
the parasite with other control measures is a necessity.

The main concern of this study was to evaluate the effect of different high
temperatures and/or vacuum on survival and development of B. hebetor.
These data are expected to help in proposing an integrated control against F.
cautella. This work compliments, the work in a project by Al-Azawi et al
(4,5,6) which ains at utilizing vacuum combined with heat for the control of
insect pests of stored dates.

MATERIALS AND METHODS

Laboratory culture of E. cautella was maintained in the laboratory as
described by Al-Azawi (4) to support the last farval instars for rearing the
parasitoid, B. hebetor. Immature stages of the wasp were reared on paralized
host larvae. Adults parasite were maintained in small tubes (5.5 cm. X 1.5
em.). A pair of female and male were held inside each tube. A peice of
cotton soaked in 10% sugar solution were placed inside the tube for feeding.
Three last larval instar were also placed inside the tube for egg laying. Adults
were daily transferred to new tubes and supplied with feeding and oviposition
sites. The culture was maintained at 26°C * 1 and 60% Rh.

Temperature and Vacuum Regimes: Various stages of B. hebetor were
exposed to temperature and/or vacuum for various exposing times, Four
temperature regimes (35,40,45,50°C) were maintained for the test. Method
described by Al-Azawi (5) was followed in setting up the treatments.

Emmature stages of the parasite were introduced in to the oven in test tubes
(5.5cm long X 1.5 cm diam) Adult were introduced inside the tubes along
with sugar solution for feeding as deseribed earlier. Each tube contained five
individuals of either stage and each treatment was replicated five times. After
the treatment, the insects were transferred to an incubator of 26 + 1°C and
60% Rh. Daily mortalities and development were recorded. Four to Five
mortalities for cach temperature, temperature plus vacuum or vacuum; and
insect stage were obtained. Lethal time for 50% of insect population (1.T50)
at a particular temperature and or vacuum regimes were estimated using
logarithmic paper. Surviving insect stages were reared in the laboratory for
further observation. Egg incubation, larval and pupal development time,
Adult longevity, Female fecundity and percent of egg hatchability were
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recorded for each treatment.
RESULTS AND DISCUSSION

Estimated LT 50s for all stages at different conditions are listed in Table 1.
It is shown that different stages of B. hebetor responded differently to
temperature and vacuum, Trend of increased mortality was evident with the
increase of temperature. The combined effect of temperature and vacuum
was more leathal to all stages of the wasp. Mortality of any stage was higher
under temperature plus vacuum than under temperature or vacuum alone.
Furthermore, data showed that at 35° C, the eggs were more susceptible than
the larvae and the pupae. Yet at 40°C -+ vacuum, larvae were the most
susceptible than the larvac and the pupae. Yet at 40°C + vacuum, larvae
were the most susceptible (LT 50 = 13 min), while pupae the leasi suscepti-
ble stage (LT 50 = 30 min) of the three subsequent immature stages. At 45°C
plus vacuum, cggs were the most sensitive stage followed by larvae then
pupae. All stages were severly affected by exposing them to 50° C plus
vacuum. The LT 50s for the eggs, larvae, pupae and adults were 1.0, 2.6, 2.1
and 1.5 min. respectively. When applying vacuum alone, the LT50s for the
eggs, larvae, pupae and adults were 120, 60, 2040 and 8§ minutes respectively,

Actual mortalities for LT 100 of all stages of B. hebetor occurred only when
using vacuum with temperature for the same exposure time. As for egg,
100% mortality occurred when exposure time reached 83, 45, 20, 10, min.
respectively at 35, 40, 45, 50°C plus vacuum (Fig. 1A). Total larval mortality
occured when exposing time reached 75, 50, 20, 10, min. vespectively for the
above conditions (Fig. 1B). The lethal times of 100% of pupae at 35, 40, 45,
50°C plus vacuum were 300, 60, 20, 10 miu. respectively (Fig. 2A). Adults
were more sensitive to temperature plus vacuum than other stages. Hundred
percent mortality occurred when the exposure time reached 20, 20, 10, 7
min., respectively at 35, 40, 45, 50°C (Fig. 2B). All of the parasite stages
showed less sensitivity when the application of vacuum was used alone (at
28£2C). Total mortality occured at exposure time of 600, 300, 2880, 20 min.,
for the eggs, larvae, pupae and adults respectively (Fig. 3).

Influence of temperature and vacuum on biology and development of B.
hebetor: Data presented in Table 2 showed no correlation between exposure
time and the incubation period of egg at all temperatures. However the
difference was found in development of larvae and pupae emerged from
exposed eggs. The shortest development time was 4.2 days recorded at (35°+
v). This is true also for the development of larvae at 40, 45 and 50°C. Pupae
developed from these larvae showed no correlation in their development
with exposure time at 35, 40°C, However, it was clear that at 45, 50°C, the
longest exposure period resulted in shortest development time. The major
effect was observed in the longevity of the adult originating from the exposed

CEg.
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Significant reduction in adult longevity was noticed among all treatments
in comparison with the control. Number of egg/female was also reduced in
correspondence with the exposure time of the original treated individuals.
High temperature and longer exposure time had a profound effect on egg
hatchability. Highly significant reduction in egg hatchability was evident with
higher temperature and longer exposure time.

Table (3) summerizes the influence of temperature and vacuum on
development of larvae and subsequent stages. [n general, results have shown
significant differences in larval development time between treated and
untreated individuals. Pupae emerged from treated larvae, showed signifi-
cant differences in the development time from nontreated larvae. Furth-
ermore, a positive correlation was found between the longest and other
exposure times at 45 and 50° C. Exposure time had a substantial reduction in
adult longevity when compared to the control, although adult longevity did
not exceed 6.8 days for any treatment (Table 3), while it was 20.2-22.7 days
for adults originated from nontreated larvae,

No relationship was noticed between development and various exposure
time of the parasite pupae. However, adults emerged from such pupae
showed high reduction in their longevity (Table 4). Female fecundity and egg
hatchability were reduced. Although egg obtained from female exposed as
pupae to 45 and 50° C plus vacuum showed no differences in hatchability
from the controls except with longest exposure times.

The direct effect of temperature and vacuum on adutls is presented m
Table 5. Data showed significant differences in the longevity of treated and
nontreated individuals. Fecundity of treated females was reduced at
temperature regimes and exposure times when compared to nontreated ones
(Table 5). Egg hatchability was also affected especially at the longest exposure
time.

The influence of vacuum alone on various stages of B. hebetor is presented
in table 6. Data showed that the egg incubation period increased with the
exposure. No significant differences were found in duration time of larvae
and pupae exposed to vacuum as larvae (table 6). Other stages seemed to be
less sensitive except adult longevity. Female fecundity and egg hatchability
showed no correlation with exposure time of the various stages to vacuum.

Results of this study showed that all temperature regimes in combination
with low pressure were more lethal to B. heberor stages than temperature or
vacuum alone. When exposing any stage to the above conditions for a certain
time, the influence was extended to the subsequent stages of the wasp. The
surviving individuals produced insects with longer development time and less
productivity. In relevance to this, Al-Azawi et al. (5) reported similar effect
of temperature and vacuum on E. cautellz females survived the treatments.
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From the practical point of view, temperature of 35-45°C under vacuuming
seems to be very suitable method for controling the host, £. cautella (5). In
comparing mortality data of the host E. cautella by Al-Azawi (5) and
mortality of B. hebetor under the same conditions, it seems that most stages
of the parasite were morée susceptible than the host except with the larvae and
pupae. Al-Azawi (5) pointed out that the LT 50s for the larvae and pupae at
35 and 40°C were 23, 23, and 23 and 23 min., respectively. Results of this
study showed that the Lt 50s for parasite larvae at same temperatures were 46
and 13 min. respectively. LT 50s for pupae were 59 and 30 min. at 35 and
40°C. respectively. The actual hundred percent mortalities for E. cautelln
larvae were 50 and 50 min. {5}, while the actual mortalities of B. hebetor
larvae were 75 and 60 min. at 35 and 40°C. respectively. Hundred percent
mortality of host pupae at 35° and 40°C was obtained when exposure time
reached 60 and 40 min. respectively. Complete mortality of the wasp pupae
was occuired in 300 and 600 mins. of exposure at 35 and 40°C. Thus if we
ought to adopt this technique to control E. cautella the 35 and 40°C
temperatures can be used in an integrated mean with the parasite B. hebetor
for suppressing the population of the pest in date wherehouses. Advance
larval stage and pupae of the parasite can tolerate the leathal time of the host
E. cautella. Reinfestation of the pest might develop from non affected eggs or
from newly entered adults. Therefore, the parasite can be utilized for
preventing building up a new infestation.

This kind of integrated control has no adverse effects and can be adopted
in date wherchouse. However an extensive studies on the application of,
temperature and vacuum in general along with other control practices under
the conditions of Iraqi date wherehouses is still needed.
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Table 1
Estimated LT50 s for different stages of Bracon hebetor exposed to the effect of high
temperature and vacuim.,

LT50 {mint.)
Insect 350 C 40° C a5° C 50° C Vacum
Stage
T T+V T T-+V T T+V T T-+V

Egg 125 25 28 21 17 15 2 1.5 120
Larvae| 95 46 79 13 30 10 2.8 2.6 60
Pupae | 360 59 62 30 5 3 2.8 2.1 2040
Adult)y  — 4 — 3.5 — 1.7 — 1.5 8

T = Temperature, T+V = Temperature -+ Vacuum.

1~ LT 50 was not calculated for the temperature alone because no mortalities were recorded

at the corresponding exposure times.
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Table 4
Duration of B. hebetor subsequent stages developed from exposed pupae
temperature with vacuum for varicus exposure times

to

Temyp, exposure Mean duration {days)
¢ Time For indicated stage
(Hrs) PUPA ADULT X Epyf 9 % Egg Hatch

T T+V | T T+V | T T+v¥ T T+V

5 4,8ab™  Qct 4b Oc 39 Oc 39h 0C
4 5.1ab 4.6abc| 8.2b 4b 15be  22bc | 32de  16ef
35° 3 4.2bc S5.4dab | 3.4b  32b | 12Zbc  ldbc | 42cd  60bc
2 4.6abc 3.7c | 56b 5.6b 3lb 1le | 76ab  4ddc

¢ 5.54 55a | 22.4a 224a | 107a  107a 92a 92a

(Mins)

60 42cd  De 7.4b 0C 25d O0d | S6cde of
45 59ab 44cd | 7.2b  5.8b 33d 67¢ | 6ibcd  53de
40° 30 6.8a 59ab | 54b 6.6b 41d  10lab | 58cde 77ab
20 5.6b 4.6c i 6.8b  3.6L 37d  89%bc | 93a  Tibe

c 576 57b [ 21.7a 217a | 113a 113 92a 02a

20 S5.4a Oc 5.4Db Ob 12¢ 0C 67bc 0d

15 6.3a  5.9a | 5.8b  5.4b 1le 10¢ | 73be 60c

45° 10 552 3.8b | 74b  5.4b 17¢ O¢ 07a Ra
5 5.4a  4.4b | 5.6b  5.2b 17¢ 48b | 85ab  94a

c 6.1a  6.1a | 223 223a | 110a 110a | 92a 92a

10 7.6a Od 6b Oc od 0d 79ab Oc

7 7.6a Tab 48b 5.8b 10d 6d 8lab  61b

s0° 5 7.4 4,3d | 5.8b 5.6b 33¢ 31c S90a 03a
3 57¢  S5.6c | 4.4b  5.6b 56b 18cd 91a 95a

c 80a 80a |21.2a 21.2a | 115a 113a 93a 93a

T = Temperature; ¥ = Vacuum;

Means followed by the smne letter for the same temperature and the same stage are not significantly
different. (P = 0.05}.
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Table 5
Effect of Temperature and Vacuum on adults of B. hebetor.

Temp. | Exposure Adult longevity X Egg/ Q % Egg Hatch
Time. (days)
C° (min,) | T T+V T T+V T T+V
20 6be O 17cd (d 23e Oe
13 7.2b 5.1bc 26bc 22be 32de 16e
35° 10 6.8bc 4,2¢ 3dbc 16cd 60bc 42¢d
5 6.9bc 4,6bc 37be 41b 76ab 44cd
C 20.1a 20.1a 111a 1lla 92a 92a
20 5.2¢ 0d 42c 0d d4a Je
15 5.8¢ 4.2¢ 41c 67b 53d Glbed
40° 10 5.7¢ 4.8¢ 55bc 101a 58cd 77ab
5 14.3b fc 42¢ 117a Fibe 93a
c 19.3a 19.3a 114a 114a 92a 92a
10 6b Oc 8¢ 0d 6lc Oc
7 5.6b 3.4b 16be 26bc 6lc 73b
45°¢ 5 5.8b 4.6b L8be 26bc 97a 92a
3 5.6b 56b 1ldbe 34be 954 85ab
c 18.4a 18.4a 109a 109a 92a 92a
10 4.2b Oc 26d Oc 79 Oc
7 5.1b 4.9b 3ded ldde 71b 8lab
500 5 4.4b 5.1b 34ed 3lcd 93a 90a
3 5.3b 5.3b 56b 48h 95a dla
c 20.7a 20.7a 107a 107a 90a 90a

T = Temperature; V = Vacuum,;
Means followed by the same letter for the same temperature and the same stage are not
significantly different. (P = 0.05),
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Table 6
Duration of B. kebefor subsequent stages developed from various stages which was
exposed to vacunm

Stage | Exposure Duration {days) of indicated stape
time
(Hrs}) |Egp Larva Pupa Adult % Ege/ ¢ | %Eeehateh
10 0] — —_ — - _—
7 1.4a 93 5.2 15.4b 86 86
Egg 5 1.4a 9.4 5.1 15.6b 84 87
3 1.1b 9.3 5.0 15.4b 84 82
c 1.1b 83 6.2 22.0a 102 85
Larva Pupa Adult %Egg/ @ % Egg hateh
5 —_ — —_ — —
4 9.2 5.2 16.8b 96 95
Larva 2 8.6 5.6 16.5b 96 94
1 9.2 5.6 17.4b 95 94
c 8.6 5.4 22.5a 110 a5
Pupa Adult X Egg/ % Egg hatch
48 ~ — — —
40 6.3 16.0b 101 88
Pupa 24 6.1 17.1b 100 90
16 5.7 15.6b 104 88
c 6.1 22.1a 111 89
(Min) Adult % Egp/Q % Egg hatch
20 i — —_
15 17.5b 102 91
Adult 10 17.1b 109 87
5 16.8b 97 88
c 19.3a 111 91
1 -  No reading werc recorded because of 100% mortality was occured at the mentioned
conditions.
2 - Mean followed by the same letter in the same column are not significantly different at P
= 0,05.
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THE INFLUENCE OF TEMPERATURE AND
PHOTOPERIOD ON DEVELOPMENT AND RE-
PRODUCTION OF EPHESTIA CALIDELLA

H.F. ALRUBEAI

Department of Plant Protection, Faculty of Agriculture & Biology,

P.0.Box 765, Baghdad, Iraq

ABSTRACT

Laboratory observations were made on the development and reproduction
of Ephestia calidella al six different conditions of temperature and light,
approximately simulated to the environmental phases in the field.

Conditions for lowest mortality and shortest developmental period were
29°C and 16 hr photoperiod. The developmental periods, in general, were
completed without incidence of diapause at ail conditions above 20°C/14 1.,
though it was the longest (51.79 days) under this regime. The critical
conditions for induction of diapause was 15°C/12 L, however survival of
larvae was good in such conditions, At 10° C/10 L, there was no egg hatched
and all neoneate larvae which transferred to this regime died soon;
Meanwhile, later larval stages could survive and developed up to last instar
and eventually entered diapause.

The correlation between mating percentage and average fertile eggs was
found to be irregular. Meanwhile, temperatures between 20 and 25° C with
long photoperiod were the best for mating and production of fertile eggs.

The reproductive activity and the significance of diapause in this species in
relation to its potential as pest is discussed.
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INTRODUCTION

The importance of Ephestica calidella (Guenee) come from that it attacks
the ripening and/or fallen date fruits, and may fly into stores or be carried
there with the product (1,2).
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In Iraq, very little laboratory work has been undertaken with this species,
meanwhile it is of considerable interest since it suggested to fall between the
true field and storage pest (6).

This work described here was performed to assess the development and
reproductive potential of F. calidella under controlled conditions, however,
simulated to the expected field conditional phases.

MATERIALS AND METHODS

Origin of Stocks and Handling Methods: Laboratory cultures of E.calidella
was set up with larvae collected in 1982 from harvested dates. Larvae were
reared, first, on date fruits then the subsequent generations were reared on
food mixture of 81% ground whole wheat, 12% yeast, 6% date syrup (Dibis)
and 1% glycerol. Approximately 400 g of loosely packed diet were evenly
distributed in each rearing container, which was a plastic jar (12x11 cm
diameter) with a tight-fitting lid. One hole with a diameter of 2 cm was cut in
the lid for ventilation. Fine-mesh cotton cloth was fused over the opening to
contfine the insects. The cultutes were kept in rearing room, equiped with
controlling system (WEISS TECHNIK, GMBH), at 29+1°C, and 65+5%
r.h. under a light regime of 16 hr light followed by 8 hr darkness (16L/8D).
Lighting was controlled using 24/hr time switch and 40 w flourescent tubes.

Pupae 0-to 1-day old were collected from the rearing jars and held in vials
(2-3 each) under the same controlled rearing conditions. For egg collection,
newly emerged moths were transferred to an oviposition cages, which consist
of celar glass lamp chimney covered with cotton cloth from both openings.
These chimnies were placed over egg-collecting dishes. Experience has
shown that moth density in the oviposition jar and moth age are especially
critical in achieving good rate of eggs production. Thus, five pairs per jar
were used.

Experimental Procedures: Observations on the development were made
using 4g samples of the food mixture placed in (70X25mm) glass tubes, each
seeded with 1-2 eggs. Using thin hair paint brush, the eggs transferred to wet
strips of black paper to faciliate observing the eggs.

The tubes hold on trays and transferred to the appropriate constant
temeprature and humidity incubator supplied with control timer for light
cycle. Conditions in the rearing room and incubators were monitored by
means of thermohygrographs.

Temperatures varied by less than £ 1°C and humidity by + 5% R.H. All
the incubators were controlled at 65% R.H. A series of six regimes were
used. These were 29°C (16 L/8D), 25°C (15 L/9 D), 25°C (0124 D), 20°C
(14 L/10 D), 15°C (12 L/12 D), and 10°C (10 1/14D). These conditions could
approximately simulate the environmental phases, but to certain degree not
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humidity, mainly in the field and that of warechouse.

The tubes were observed daily until the eggs hatched and then examined
twice weekly up to the time when larvae were expected to start wandering.
Thereafter, they were again examined daily until the adults died.

Records were kept of the date that eggs hatched, larval period,
commenced of pupation and adult emergence and death. In addition, larval
and pupal mortalities, pupal and adult weights were recorded.

To measure the reproductive potential and eggs fertility, adults that
emerged under each set up conditions were allowed to mate and oviposite at
the same conditions. Groups of 100 freshly emerged adults, with a sex ratio
of 1:1, were confined in 10 eggs collection apparatus. Eggs were collected in
daily lots for each condition. Each batch of eggs placed over black filter
paper in a petri dish and surrounded by a small quantity of food mixture. The
presence of food was intended to lessen the risk that newly hatched larvae
might eat unhatched eggs. The numbers of hatched and unhatched eggs were
recorded.

Females that died, during the experiment, were dissected and the bursa
copulatrix were examined for the presence of spermatophores.

All of the experiments described above were conducted using insects
reared from egg to adulthood under the appropriate conditions mentioned
above, otherwise, neoneates larvae or adults which hatched, or emerged at
29° C (16 L/8 D) were transferred to that specific conditions for observation.

RESULTS

The data obtained following egg hatch are presented in Table 1, to show
the developmental period of immature stages under different regimes. There
is no detactable differences in larval period at 29°C/16L and 25°C/15L.
Meanwhile, using 25°C and complete darkness, there was an exiension in
Larval period, which was particularly noticable under 20°C/14 L. At 15°C
and 12 hr light, E. calidella larvae metamorphosed to pupal stage after
141.59 days in average. Since therc were no eggs hatched at 10°C/10L,
neoneates larvae {1-2 days old) from 29°C/16L were used for developmental
observation under such condition, however, all of them died soon.

Percentages of larvae reaching the pupal stage were considerably high at
all conditions except that of 10°C/10L..

Although there were no wide differneces in pupal weight between sexes,
fernales were always heavier than males, except under 29°C/16L.. The results
also indicated that the lower temperature the higher pupal weight produced.
Observations indicated that larvae at low temperature developed slowly and
consumed more food, for that there was weight gain. The pupal period was
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the shortest (8 days) at 29°C/161. aud increased to 31 days in average at
15° C/12L.

The overall developmental periods were somewhat variable at all
conditions even at 29°C/161,, at which it was the most rapid (33 days in
average), development from egg hatch to adults varied from 31 to 40 days.
The variability was even greater under 20°C/14 L., it ranged from 42 10 60
days. The observed ranged periods comes mostly from the variability in
larval period rather than pupal period.

Table 2 depicted the resulis obtained for adult longivity and newly
emerged adult weight. In general, there is a tendency, in both criteria,
toward extension in adult longivity and increasing in adult weight when
temperature decreased and light period shortened. This was even clear Tor
adult longivity when newly emerged adulis transferred from 29°C/16 L to
15°C/12 L and 10°C/10 L. The effects of photoperiods on adult life span was
obvious when adults fongivity compared under 25°C/15 1. with that ander
25°C/0 L.

Although the heaviest adulis (29.50mg) were females cmerged from
individuals reared under 20°C/141., females of all conditions were heavier
than males (Table 2).

The data presented in Table 3 show that mating percentage of 58 at
20°C/14 L was the highest. Indeed, this was also valid for the fresh aduits
which transferred from conditions of 29°C/16L to that of 20°C/14L.

Total egg production (hatched and unhatched) per female seems to be
variable and does not have that consisiency. The highest number of eggs
(209) was obtained from adults oviposited at 25°C/15 L. Eggs production of
adults emerged and oviposited at 20°C/14 was 171 eggs in average. The
reduction in total eggs production was noticabie in females oviposited at
25°CIO L. And since that viable egps per mated female gives more
representative picture about the proliferation rates, the average was obtained
under each set of conditions. Overall these averages were high, except for
females under 29°C/16L and females of 15°C/12 L,

Table 3, also show that there is an inverse relationship between egps
incubation period and temperature/light regimes. Meanwhile, egg haiching
percentages were at its highest under 25°/15 L., which are the conditions for
the highest fertility.

DISCUSSION AND CONCLUSION
In the present study, conditions for lowest mortality and shoriesi
developmental period of E. Calidella were 29°C/16L. This is similar to the

finding of Prevett (21) and Cox (7) but not that of Hammad et al. (11). The
developmental periods, in general, were completed without incidence of
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diapause at all conditions above 20°C/14L., though it was the longest (51.79
days) under this regime. It appeared that continnous darkness and 25°C
affect the developmental period and not the induction of diapause. That
means, at such temperature, photoperiod did not act as a critical factor.
While, at 20°/141. photophase was the catalyst factor which prevent
individuals from entering diapause, although the larval period at such
conditions was extended. The role of photoperiod was documented by Cox
(7) when he found that 96% of E.calidella larvae entered diapause under
20°C and continuous darkness, and stated that temperature plays a secondary
role in controlling the proportion of larvae in diapause. At 15°C/12L the
major and the minor factors appeared to be both at action. The larvae could
be survived in a good percentage and developed, though not fast enough, but
they stop short from metamorphosis to pupal stage, which is an indication of
an incipient diapause. Beck (2) on Ostrinia nubilalis and Gangavalh and Ali
Niazee (9) on Choristoneura rosaceana mentioned that thermoperiods and
photoperiods were shown to interact to a highly significant degree in the
induction of diapause in larvae,

in Iraq day lengths and temperatures fall to 11 1./13 D and 15° Cin average
toward the end of November, and according to T. Ahmad (peisonal
communication) this is the time of year when there is no adults detected in
date palm orchards using pheromone traps. Thus, development of immature
stages in the filed might be retarded and, from the present work, the larvae
will soon entered diapause, especially, larvae at last instar. Moreover, a
priminary observations outdoor indicated that larvae could survive the harsh
environment during Nov. till the end of Feb. of next year, though there was
noticable mortalities in the early instars, These larvae grew and developed
very slowly up to the last insar (between the end of Oct. and early Nov.) and
did not metamorphose to pupal stage. These observations were confirmed
under controlled conditions by transferring different instars larvae from
29°C/ 161 to 10°C/10 L, the growth and development of the intermediate
instars were slow but they eventually reached last instars and stay as that
without metamorphosis. In addition, last instar larvae from outdoor or from
15°CN12 L metamorphosed to pupal stage when they transferred to 20°C/14 L
and 29°C/16 L. Strumpel (cited in 4) indentified the sensitive phase in
E.elutella as the first few days of the last larval instar. Bell (4) stated that
diapause was eliminated by exposure to 16 1/8 D at any time during the
feeding period of the last instar. Incidence of diapause in E. calidelln was
cited in the literature; Franquiera (cited in 8) observed that larvae hibernated
from mid-September until April on figs in Portugal. He suggested that
hibernation did not commence until the ambient temperature began to fall
below 24°C. Prevet (21) found a weak larval diapause in E. calidella at 25°C,
with large diapause at 22.5°C. In Cyprus, Cox (8) reported that the average
temperatures from November till March are usually at or below 20°C. During
this period larvae do not pupate and are thought to be in diapause. This

193



H.F. Alrubeai

would seem to be born out by the present laboratory studies where all farvae
did not pupate below 20°C and less than 14 hr L.

At adult stage, which is important for reproduction, so the successfuiness
of the pest, the adult longivity was extended at lower temperatures and short
photophase. This could be due to the reduction in rate of metabolic process
which reflected in adult activity such as flight, sex response and mating.
Thus, at 15°C/12L mating percent and viability of eggs were at very low rate.

The correlation between mating percentages and thereafter the average
fertile eggs was found to be irregular. Meanwhile, temperatures between 20
and 25°C with long photoperiod were the best for mating and production of
fertile eggs. Such conditions are dominate early and late phases of the season
of the pest activity. To certain degree this could be a strategy adapted by the
pest to inhence its population after first generation and that will overwinter.

Hgg hatch was unexpectedly not so high under all conditions tested. Such
observation was reported by Cox (7). The problems of fertility observed here
may be similar to those in Anagasta kuehniella mentioned by Norris (19,20)
and in £ cautella by Burges and Haskins (5). Norris found that low fertility
could be due to high temperature rise was found in cultures. However, no
comparable temperature rise was found in cultures of E. calidella. In
addition, the results of this study indicated, although not investigated
thoroughly, the importance of photoperiod for mating and regulation of
rhythmic cycle of egg production. Such effects were studied in several moth
species (14-18). Therefore, the factor(s) govern the reproductive potential in
E. calidells needs further investigations.

Finally, it is interesting to note that from the present work, E.calidella
could develop and reproduce in somewhat wide conditions. Thus, may
contribute to the status of E. calidelin as a pest in the field and warchouse. In
addition, the incipient diapause encountered elevate the importance of this
pest, since provision of a diapause enables a species to survive periods of
extreme conditions and act as a mechanism to synchronize adult emergence
(12). Diapause may also protect larvae from pesticides used in their control
{23,3). On the other hand, for control purposes, especially in warchouses, it
might be possibile to defer oviposition by increasing incidence of diapause
early in the season or to reduce success in overwintering by reducing the
incidence of diapause late in the season. This might be accomplished either
by manipulating environmental factors or by, as Hagstrum and Sharp (10)
mentioned, releasing males possessing or lacking the gene or genes necessary
for diapause.
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Table 2

Influence of photoperiod and temperature on adult weight and longivity.

Adult Longivity (day)

Adult Weight (mg)

Conditions Mean+S8.E. Mean=*8.1,
s & g 3
29°C/H16 L 5.16+176 3.9140.139 24.86£0.49 15.14:4:0.42
{50y (50) (20) (20)
25°C/H5 L 8.45+0.271 5.76£0.167 21.540.90 12.51:0.51
(50) (50) (18) (21
25°C/0 L 5.4610.140 3.80x0.151 20.18:+0.94 13.83:£0.44
(45) (45) (21 20)
20°C/14 L 10.48+0.451 7.26+0.190 29.58:£0,68 17.22:k:.56
(50) (30} (20} 20
15°C/12 1. 18.124+1.050 14.45£0.815 — R
(50 (4N
10°C/10 L. 29.61+1.168" 26.95+1.151 e -
(44) (46)

a - Number of observations.
b - 1-2 days old larvae translerred from 29°C/16 L to this conditions (see text).

Table 3
Influence of photéperiod and temperature on aduolt fecundity and egps fertitity
Conditions Mating Average Average % Eggs Epgs Ineubation
Percentage Tggs/ Q Fertile Hatch Period
Eggs/Mated Q Mean+5.E,
(day)
29°C/16 L 50 146 81 47 3.64£0.07
(317
25°C/HIS L 51 209 253 61 4,890,006
(10463)
20°C/O L 36 93 141 54 4.95+0.23
(4193)
200 C/14 L 58 171 158 53 7.14°0.03
(8375)
15°C/12 L 40 105 79 18 16.11+0.39
(5288)
10°C/10 L 0 0.2 0 0
(9

a - Virgin fresh adults transferred from 29°C/16 L to this conditions (see text).
b - Number of observations.
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PHYSICAL AND CHEMICAL CHANGES IN
DATES DURING RIPENING
WITH SPECIAL REFERENCE TO PECTIC SUBST-
ANCES

Y. T. BUKHARY
Celinlose Unit, Petrolcium Reseach Centre,
Scientific Research Council

B.A. ABDUL NOUR AND V.¥F. NOURX

Biological Research Centre, Scientific Research Council

ABSTRACY

Three commercial date cultivars (Zahdi, Saver, and Khastawi) were
studied in order to evaluate the most suitable cultivar for industrial purposes.
Physical and chemical analysis, especially of pectic substanceswere done on
the three above mentioned varieties during four stages of maturation
(Chimri, Khalal, Rutab and Tamr). The resulis showed close similarities in
changes it the three varieties. Total as well as reducing sugar contents were
increased from Chimui to Tamr stage; while moisture, crude protein, crude
fat, crude fiber and ash contents were decreased.

In Zahdi, whole pectin ~ in general — showed an increasing value from
chimri stage (2.16%). to the Rutab stage (2.95%), followed by a slight
reduction during the Tamr stage, (2.8%). Crude and purified pectinic acid
and neutral peciin showed a gradual increase from Chimri to Tamr stage,
(2.80%). Crude and purified pectinic acid and neutral pectin showed a
gradual increase from Chimri to Tamr stage.

Methoxyl group percentage was highest in Khastawi cultivar followed by
Sayer and Zahdi. The present resuits indicate that Zahdi proved to be the
most suitable variety as a commercial cultivar for using in industrial purposes
because of its availability, low price and good characteristics.
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Physical and Chenical Changes

INTRODUCTION:

Traq is the worlds largest producer of date-based products, such as Dibis
{syrup), liguid sugar, industrial alcoholic spirite and vinegar. Eight to ten
date cultivars are grown on a commercial scale (1}, but Zahdi date is the only
dominant commercial cultivar that is used for date based products, because
of its availability and low price.

There is only little information in the literature on the compositional
changes during maturation of these commercial dates. Benjamin ef al (2)
studied changes of sugar and moisture content during five stages of Sayer
and Zahdi dates.

Mohammed et al, (1) reported sugar content changes only during two
stages of mutaration (Khalal and Rutab) for some other commercial date
cultivars.

Because pectic substances play an important rele in juice extraction (3)
and in subsequent processing, such as, alcohol making methanol, which is
mainly produced by the ester hydrolysis of pectins (4), it was interesting to
see the accumulation of pectic substances in some commercial varieties of
date fruits and some characteristics of the obtained pectins.

Studies on the pectic substances in dates were reported by several workers,
(5,6), but the method we followed in the present study proved to be the most
suitable one for extraction (7).

Since little information is available on compositional changes during
maturation of the three commercial date cultivers (Zahdi, Sayer, and
Khastawi); it is, therefore, considered to study such changes to collect more
data for further of these dates.

The aim of the present study is to find out: The accumulation of pectic
substances with physical and chemical changes in dates of the three selected
cultivers (Zahdi, Sayer and Khastawi) during four different stages of
maturation; Chimri (green fruit), Khalal (beginning of colouring of fruit),
Rutab (dark skin of fruit) and Tamr, (fully ripened fruit).

COLLECTION OF SAMPLES:

Date samples (Phoenix dact. L.) were collected at Zaafrania Horticultural
Experiment Station, Baghdad; they were frozen immediately after receipt
and stored in this condition until required. Grapefruit were collected from
local market for comparable analysis.

PREPARATION OF SAMPLES:

Fruits from each variety were selected at random and were pitted and their
weights were determined. Samples were dried in the oven at 40° degree °C.,
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to a constant weight. The dried samples were ground into a fine powder and
stored in glass jars for further analysis.

CHEMICAL ANALYSIS:

Moisture, crude protein, crude fiber, crude fat, total and reducing sugars
and ash were determined according to A.O.A.C. methods (8).

EXTRACTION OF PECTIC SUBSTANCES:

Stoned fruits were cut inte small pieces and extracted for 45min., at 50°C.,
with aqueous solution of ethanol (80%). The extracted flesh was washed
successively with 80% ethanol, acetone, then air dried, weighed then ground
to fine powder.

Pectin was extracted from the ethanol insoluble residue by refiuxing for 4
s, with 2% sodium hexametaphosphate solution adjusted to pH 3.7 with
HCIL After extraction the date debris were removed; the sodium hexame-
taphosphate extract was adjusted to pH 4.5 with NaOH, and 6mg of
amyloghucosidase was added. The solution was incubated at room tempera-
ture over-night followed by dialysis for 24hrs., at 2-4 C°, against several
changes of distilled water. The whole pectin was prectpitated by addition of
200 ml of the dialyzed sodium hexametaphosphate extract to 5 volumes of
absolute ethanol. The precipitate was collected by centrifugation at 4000
R.P.M., then washed with 80% ethanol-acetone and air dried. Crude pectinic
acid was prepared by addition of aq. CaCl, to another 200ml. of sodium
hexametaphosphate sample and neutral pectin was prepared after precipita-
tion of crude pectinic acid by addition of ethanol to give a final concentration
of 80%. Purification of crude pectinic acid was done according to
Boothly (7).

CHARACTERIZATION OF WHOLE PECTINS:

Moisture and ash contents of extracted pecting were estimated by the
methods described in the National Formulary (9). The percentage of
methoxyl contents in pectic compounds was determined as described in
Methods of Food Analysis (10). The anhydro-galacturonic acid was
determined by carbazole method according to McCready & McComb (11).

DETERGENT ANALYSIKS:

Zahdi date (Tamir stage) and grapefruit samples were extracted with
neutral and acidic detergent solutions by the method of Van Soest (12). The
amounts of cellulose, hemicellulose, lignin and cutin were calculated as
described by Lund {13).
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RESULTS AND DISCUSSION:

Physical characteristics of date fruits at different stages of development are
presented in table 1. Fruits and fruit pulps increased in weights from Chiniri
stage to reach their maximum weights at the Khalal stage with an average of
9.62 g. and 8.31 g. respectively, in the three cultivars. The weights wete then
decreased from the Khalal stage to Tamr stage. These findings agree well
with the findings of Sawaya for Saudi date cultivars (14).

The moisture content of the fruits ranged from 82-83% in Chimri stage
with the majority decreasing to 18 to 20.6% at the Tamr stage.

Table 1 shows that ash content of the three cultivars was highest at the
carly stages of fruit maturation and was lowest at the Rutab, followed by
Tamr stages; while crude protein, fat and fiber followed a similar pattern,
they were highest at the earliest stages of development of the three cultivars
and then decreased rapidly from the Chimri stage to the Khalal stage and
maintained almost a constant level afterwards until the Tamr stage. Similar
results were obtained by other authors for other varieties of date fruits
(14,15,16). Total sugars was low in young small fruits, then increased rapidly
during growth and maturation in the three cultivars, while sucrose increased
rapidly from the Chimri stage to the Khalal and then dropped suddenly
during the Rutab stage to reach its minimal value at the Tamr stage.

The relative amounts of the reducing sugars on the oiherhand, increased
rapidly at the Khalal stage and reached its maximum at the end of the Tamr
stage for the three cultivars; Zahdi, Sayer & Khastawi. As it is known, the
decrease in the sucrose content at the later stages of maturity and the
increase in the reducing sugars contents are synchronized with the rising
activitiy of the invertase enzyme which is characteristic of all date cultivars.
The results obtained are in good agreement with those reported by Sawaya et
al (14), and Hussein et al (13).

The changes in the different pectin fractions during development and
ripening are shown in Table 3.

The first stage in the extraction of pectins was the separation of the
alcohol-insoluble solids (A.I.S.) fractions.

The weights of alcohol-insoluble solids (A.1.S.) in all the three cultivars
increased to a peak in the penultimate sample (Rutab stage) and then
declined at Tamr stage. Similar values have been reported in the literature by
other workers for other fruits (17,18). The weights of whele pectins in all
three varieties increased also in the penultimate stage (Rutab) and then
declined at Tamr stage; this result is comparable with plum fruoits (17).

The amounts of pectinic acid-high methoxyl-pectins and pectates are
mcreased during ripening for all the three cultivars with an average from
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1.28% {Chimri stage) to 1.92% (Tamr stage).

The values of purified pectinic acid showed a reduction by two folds than
that of erude pectinic acid, this may be as a result of losses of crude pectinic
acid during purification.

Soluble pectin increased during ripening in various fruits as a result of
degradation of insoluble pectin by pectinolytic enzymes. (18,19).

The amounts of neutral pectins were slightly increased during maturation
of the date fruits (Table 3). This is because it is completely esterified and
soluble (7). The high values of alcohol insoluble solids (A.L.S.) (Table 3)
during all stages of maturation for all the three varieties as compared with the
results of other authors in the literature on some tropical fruits (13) could be
explained on the basis that dates have higher contents of cellulose,
hemiceliulose, lignin, cutin, pectins and other insoluble non-cellulosic
polysaccharides (Table 4).

However when we compared these values with other fruits such as
grapefruits, there were some similarities with Lund’s results (13). Table 5
shows the characteristics of the extracted whole pectins from the three
varieties of dates (Tamr stage). Khastawi date pectins have highest
percentage of anhydrogalacturonic acid and methoxy! group contents (98.2%
and 12.6%) respectively while Zahdi date pectins have lowest percentage of
anhydrogalcaturonic acid and methoxyl group contents (95.5% and 8%)
respectively.

CONCLUSIONS:

The obtained results show that chemical and physcial characteristics of the
three varieiies of dates have similar changes during maturation stages; Zahdi
dates in the Tamr stage seems to be suitable cultivar for industrial uses
because:

1 - It has highest sugar content (83.45%).

2 - It has low content of pectin compounds that contain less methoxyl
(8%) if it is compared with pectins extracted from dates of other
varieties (Sayer and Khastawi).
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Table 1
Some physical characteristics of date fruits at different stages of development :

Variety Date of Stages of Froit Wi. Pulp Wt.  Moisture
collection  maturation
4f7 Chimri 8.05 6.70 83
Zahdi 18/8 Khalal 9.65 8.30 68
15/9 Rutab 3.80 7.69 354
30/9 Tamr 8.35 7.38 19.5
4f7 Chimri 8.25 6.92 82
Sayer 18/8 Khalal 11.45 10.05 64.5
15/9 Rutab 10.80 9.80 38.3
3w Tamr 8.67 7.69 18.0
4/7 Chimuri 6.15 4.97 82
Khastawi 18/8 Khalal 7.78 6.58 06
15/9 Rutab 6.92 6.00 36.8
30/9 Tamr 6.20 5.30 20.6
Tabie 2

Some chemical characteristics of date fruits at different stages of development :

Stages Dry weight basis (%)
of
Variety  matora-  Ash  Crude Crude Crude Total Sucrose  Reducing
tion protein  fat fiber SUgATS sugars
Chimri  3.00  3.10 0.70 7.30 37.00 3.00 34.00
Khalal ~ 3.72  2.89 0.48 3.60 56.00 16.00 40.00
Zahdi Rutab 200 2.50 0.42 2.00 70.00 10.00 60,00
Tamiy 212 230 .40 1.86 83.43 7.07 76.38
Chimei 2,95 3.00 0.65 715 35.00 3.80 31.20
Khalal — 2.58 2.82 0.41 3.80 58.000 16.15 41.85
Sayer Rutab 2,50 2.60 0.32 1.90 74.0U 9.55 64,45
Tamr 1.20  2.48 0.30 1.68 83.00 4.12 78.88
Chimri  3.20 3.07 0.57 7.05 36.80 2.00 34.80
Khalal — 2.90  2.80 0.48 3.25 54.80 10.00 44.80
Khastawi Rutab 260 245 (.38 215 71.20 6.00 65.20
Tamr 220 2.40 0.32 1.88 80.40 3.80 76.60
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Table 3
Yields of Pectin fractions in the three cultivars

Stages of A.LS. Dry weight basis (%)
(eflke.)
Cultlvar maturily fresh wt. Whole Crude Purified Neutral
pectin peetinic pectinic pectin
acid acid
Chimri 102.50 2.16 1.26 0.54 0,20
Khalal 136.50 2.35 1.56 0.68 £.19
Rutab 168.00 2.95 1.70 0.91 0.26
Zahdi Tamr 142.00 2.80 1.75 0.95 0.31
Chimri 112.00 2.28 1.30 0.70 0.20
Sayer Khalal 144.00 2.47 1.43 0.85 0.21
Rutgab 165.00 3.00 1.88 1.00 0.28
Tamr 137.00 2.86 1.91 1.05 0.32
Chimri 105.00 2.18 1.28 0.70 0.28
Khastawi Khalal 154.00 2.32 1.50 0.90 0.25
Rutab 173.00 3.02 1.92 1.03 0.33
Tanw 146.00 2.1 2.01 1.04 0.39
Table 4
Alcohol insoluble contents of dates (Zahdi & Tamr stage) with comparison of A.1.S. of
grapefruits:
Fruits % of fresh weight basis
Cellulose  Hemi-cellulose Lignin Pectin Cutin
Dates 1.92 150 2.49 2.80 0.32
Grapefruits 2.89 0.80 0.19 3.89 s
Table 5
Some characteristics of whole pectins extracted from three date varieties (Tamr stage)
%o
Variety
AUA* Methoxyl contents* Moisture
Zahdi 95.50 8.00 9.60
Sayer 97.30 11.30 9.10
Khastawi 98.20 12.60 8.70

{(#}  All values are on moisture free bases.
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NEMATODES IN THE RHIZOSPHERE OF DATE
PALM WITH DESCRIPTION
OFLONGIDOROIDES BIKANERENSIS SP.N.
(NEMATODA: DORYLAIMOIDEA)

ARJUN LAL AND V.K. MATHUR
Plant Quarantine Division
National Burcau of Plant Genetic Resources, (IARI Campus),
New Dethi-110012.

ABSTRACT

A swvedy was carried out for nematodes associated with date palm
(Phoenix dactylifera) at five different locations in India. Thirty seven species
of plant parasitic and free-living nematodes were encountered and identified
which include 20 known species belonging to 18 genera in Order Tylenchida,
4 species of order Aphelenchida, 9 species of Dorylaimida and 5 species in
Mononchida. Date palm trees infected with Meloidogyne incognita (450
second stage juveniles/250cc soil) showed yellowing of leaves and stunted
growth. Longidoroides bikanerensis sp.n. is described and figured which
comes close to L.gloriosus (Khan, 1981) Luc & Daucet, 1984 but differs in
having longer odontostyle, higher ‘a’ value and more posteriorly located
nerve ring.
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INTRODUCTION

The present paper reports the findings of the post planting survey carried
out to know the nematode species, specially the plant parasitic ones, occuring
in the rhizosphere of imported date palm plants being grown in the fields of
Date Palm Research Centres at Bikaner (B) and Jodhpur (J) in Rajasthan,
Mundra (M} in Kachchh, Hissar (H) in Haryana and Abohar {A) in Punjab.
This information was needed because India, in order to iniroduce better
varieties of date palm, imported large number of suckers from Iraq, USA
and Iran, and thes suckers after isolation growing for one year in a net house
at Bikaner were planted in fields at the above mentioned centres. It was,
therefore, essential to know the nematode species present in the field so that,
if needed, appropriate preventive measutes to control the nematodes could
be taken in time for the successful cultivation of these precious and costly
date palm plants. Samples were also taken from local plantations wherever
available.
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MATERIALS AND METHODS

Soil and root samples were collected twice from the root zone of
established date palm plants. Nematodes from soil were extracted by Cobb’s
modified sieving and decantation technique (Cobb, 1918; Schindler, 1961).
For obtaining nematodes from roots, these were chopped into small pieces
and placed over Baermann funnel. Roots were also stained with cotton-blue
lactophenol. Nematodes thus obtained were killed by gentle heat, fixed in
FA (4:1) and processed to dehydrated glycerine (Seinhorst, 1959).

RESULTS AND DISCUSSION

Thirtyseven species of nematodes, plant parasitic as well as free living,
were found to occur in the rhizosphere of date palm {(Phoenix dactylifera) in
the samples collected from five different localities. Under order Tylenchida
20 known species belonging to 18 genera were identified on the basis of
morphological and morphometric characters. These along with the places of
their occurrence indicated in the parentheses are: Basiri a graminophila
Siddiqi, 1959 (A,B,H); B. hissariensis Bajaj & Bhati, 1979 (H); Bitylenchus
goffarti (Sturhan, 1966) Siddigi, 1986 (A, H,M))} Criconemella xenoplax
{Raski, 1952) Luc & Raski, 1981 (A,F,M); Coslenchus costatus (de Man,
1921) Siddiqi, 1978 (B); Ditylenchus cyperi Hussain & Khan, 1967, Filenchus
filiformis (Butschli, 1873) Meyl, 1961 (A H,M): Helicotylenchus indicus
Siddigi, 1963 (A,B,H,J,M); H. dihystera (Cobb, 1893), Sher, 1963 (A,H,M);

Hemicriconemoides cocophilius (Loos, 1949) Chitwood & Birchfield, 1957
(A H,M); Heterodera sp. second stage juveniles (H), Hoplolaimus indicus
Sher, 1963; (A,B,H,J,M); Meloidogyne incognita (Kofoid & White, 1919),
Chitwood, 1949 (B); Nothotylenchus cylindricus khan & Siddigi, 1968
(A,B,1); Paratylenchus similis Khan, Prasad & Mathur, 1967 (AH,M);
Pratylenchus thornei Sher & Allen, 1953 (A,B,H,J,M); Safianema anchilis-
posoma {Tarjan, 1958) Siddiqi, 1980 (A,B,H); Psilenchus hilarulus de Man,
1921 (A H); Telotylenchus sp. (B); Tylenchorhynchus mashhoodi Siddigi &
Basir, 1959 (B,H.,J)).

Melpidogyne incognita was found in high numbers (450 second stage
juveniles/250 cc soil), only at Beechwal Farm, Bikaner and probably
responsible for yellowing of leaves in plants where its population was high.
The galls were prominent (though small) on newly emerged roots.
Population of all other species at all the centres was generally low, snggesting
thereby that plant parasitic nematodes do not seem to pose any problem in
date palm cultivation at present.

Under order Aphelenchida three species viz. Aphelenchus avenae Bastian,
1865 (A,B,H,JI.M), Aphelenchoides parasaprophifus Sanwal, 1965 (A, H,M)
and Seinura propora Siddigi, Hussain & Khan, 1967 (A,H,M) were
encountered and identified.
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Nine Dorylaimid species belonging to § genera were found to be present
out of which one species belonging to the genus Longidoroides is new to
science and is being described below as Longidoroides bikanerensis sp.n. The
know species which were identified included Discolaimoides bulbiferous
Heyns, 1963 (A H,M); Leptonchus baccatus Siddigi, 1970 (A H,J.M); L.
disspicularis {A,B,H,M); Basirotyleptus basiri Jairajpuri, 1970 (H,M);
Dorylaimoides teres Thorne & Swanger, 1936 (A,H,J,M); Solidens vulgaris
Heyns, 1968 (A, H); Xiphinema diversicaudatum (Micoletzky, 1927) Thorne,
1937 (A H,M} and Paratrichodorus mirzai (Siddiqi 1960} Siddiqi, 1974
(A,B,H).

In order Mononchida five species namely Mylonchulus contractus Jaira-
jpuri, 1970 (AHM); M. muradi Jairajpuri, 1970 (H); Paramylonchulus
mashhoodi (Khan & Jairajpuri 1969) Jairajpuri & Khan, 1982 (A,B.H ,M);
lotonchus trichurus (Cobb, 1917). Andrassy, 1958 (H,M); I indicus
Jairajpuri, 1969 (H,M) were detected.

Earlier reports on association of nematodes with date palin have recorded
only Pratylenchus penetrans, Xiphinema elongatum, Longidorus congoensis
(Lamberti et. al., 1975); Radopholus similis (Sosamma & Koshy, 1977);
Meloidogyne incognita, M. javanica (Lamberti et.al., 1977); M.arenaria,
M. hapla (Mc Sorley, 1981); Coslenchus modicus (Siddiqui & Khan, 1982)
siddigi, 1986; Longidorus orientalis, L. africanus, L. siddiqi, Xiphinema
phoenicis, X. italiae (Loof, 1982) and Iotonchus Shamimi Patil & Khan, 1982.
A very old report has also listed Rhadinaphelenchus cocophilus (Anon.,
1926) on this crop. Thus all the species, except Meloidogyne incognita, are
being reported for the first time in association with date palm. The new
species in described hereunder.

LONGIDOROIDES BIKANERENSIS SP.N.
(Fig. 1, A-G)
MEASUREMENTS

20 Females (Paratypes): L = 572 — 7.24 (6.23) mm; a = 125 — 140
(132); b = 13.5 — 18,5 (15.1); ¢ = 175 —~ 218 (197); ¢’ = 0.98 — 1.02 (1.0);
V=43 — 47 (44.5Y; Odontostyle = 126 — 138 (129.6)pm;
Odontophore = 54 — 65 (60.4)um; guiding ring = 35 — 37 (36.4)um;

Female (Holotype): L = 7.02 mm; a = 138, b = 14.9; ¢ = 218;¢'= 1.0;
V6: 43.5; odontostyle = 133um; Odontophore = 56.5 um; guiding ring =
36pem.

10 Juveniles: L =2.45 - 430 (3.31) mm; a = 76,0 — 98.8 (88.0);
b=69-115 (89); c=62.8 — 124.6 (87.0); ¢’ = 1.07 ~ 1-70 (1.43);
Odontostyle = 103 — 109 (105) pm; guiding ring = 27.5 - 32.0 (29.0)um.

DESCRIPTION
Female: Eelworm assuming J-like shape on being killed by gentle heat.

a il
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LONGIDOROIDES BIKANERENSIS SP.N. (Fig. 1, A-G)

A. Entire female D. Female, head region showing amphids
B. Female, anterior region of body E. & F. En face view head
(. Female, vulval region. G. Female, tail region.
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Body tapering gradually anterior to oesophago intestinal junction and
posterior to anus, maximum body width 43-52 (45)um et vulva. Cuticle 4um
thick except neck and tail region where it is Su and 7um respectively. Lateral
body pores arranged serially in the neck region, the first located at 10um
from anterior end followed by the. rest, each at a gap of about 10-12um from
anterior end followed by the rest, cach at a gap of about 10-1Zum. Dorsal
and ventral body pores are variable in number and position. In Holotype
first, second and third dorsal body pores are located at about 14.5 um, 23um
and 37um respectively from the anterior end of body. First, second and third
ventral body pores are located at 16um; 29.5um and 41.5um respectively
from the anterior end. Lateral hypodermal chords originate in the odon-
tophore region occupying Yath of body whidth at mid-boy.

Lip region flately rounded, set off by a deep constriction at the level of
amphidial apertures, anterior lip portion measuring 16 — 17.5 X 5 — 6 um
and posterior lip portion 18-19 X 6-6 um in dimensions. Amphidial aper-
tures slit-like, occupying 68-70% of lip width; amphidial pouch funnel
shaped, symmetrically bilobed at base {in lateral view). En face view showing
central oral aperture surrounded by six lips with 16 labial papillae arranged in
two circlet. Odontostyle 126-138 um long odontophore. Guiding ring located
at 35-37 um from anterior end of body. Nerve ring located at about
230-235 pm from anterior end. The anterior part of oesophagus cylindrical,
4-5 um wide and convolvulated; posterior bulbous part measuring 120-
128%17-19 pum in dimension. Dorsal oesophageal gland nucleus lies at about

15% and subventral gland nuclei lie at 50% of basal bulb length. Cardia
indistinct.

Vulva a transverse slit; vagina muscular extending up to 2/3rd of
vulval-body width into body. Gonads paired, opposed, each occupying 5% of
body length; ovaries reflexed at oviduct, oocytes arranged in a single row
except in the multiplication zone, Rectum measures 20-24 um or about one
anal-body width in length. Tail short, 32-34 um long; ending in a rounded
terminus. Two pairs of caudal pores distinct in the middle of tail.

Male: Not found.

Type habitat and locality: Soil around the roots of date palm (Phoenix
dactylifera 1..), Beechwal Farm, Bikaner, Rajasthan.

Tvpe material: Collected by the senior author in May, 1985. Holotype
(Female) and Paratypes (5 females) deposited with National Nematode
Collection, Division of Nematology, Indian Agricultural Research Institute,
New Delhi. Remaining Paratypes and juveniles deposited in Nematology
Unit, Plant Quarantine Division, NBPGR, New Delhi-12, India.

Relationship: Longidoroides bikanerensis sp.n. comes close to L. gloriosus
(Khan, -1981) Luc & Daucet, 1984 from which it differs in having longer
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odontostyle, high ‘a’ value and more posteriorly located guiding ring
(L.gloriosus:  Odontostyle length = 115 — 128 um; a = 1127 — 131.8,
guiding ring = 30 — 33 pwm from anterior end of body).
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ABSTRACT

The present study was carried out in an attempt to incorporate date pulp of
Ruziz variety as a substituent for commercial sugar for the manufacture of
tomato ketsup.

Date pulp was prepared and analysed for its various constituents. Tomato
juice was extracted from locally produced tomatoes and its chemical
composition was studied. A standardized formula for making ketsup was
reached upon and used throughout the study from different ingredients
normally used by food induostries.

Date pulp was replaced for sugar as sweetner at 25,50,75 and 100 percent
levels and the prepared ketsup was analysed for dry matter, T.5.5. (*Brix),
total acidity, pH, pectin, reducing and non-reducing sugars, ash, protein,
crude fibre, fat and mineral content,

Daie pulp was found to be beneficial not only as sugar substituent in the
Ketsup formula but also had a pronounced effect on the increase of the
overall nutritive value of the finished product.

Incorporation of the pulp was helpful in terms of improving ash, protein,
fat, fibres and also the mineral contents of the ketsup.

The result of sensory evalnation scores as judged by the panelists have
shown the possibility of utilizing date pulp as sugar sweetner even at 100
percent replacement.
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INTRODUCTION

Date palm (Phoenix dactylifera L) is very popular tree in Sandi Arabia and
the neighboring Gulf States. Besides their high energy value, date are
considered to be a good source of minerals and vitamins (Yousif et al 1982).
Upon harvest, the crop is usually destined for the market, where it is
consumed as table dates. The annual production of dates in the Kingdom is
estimated to exceed 456,700 tons (Anon 1985).

The date packing indusry absorbs only 5 percent of the produce (Mikki et
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al (1986). On the other hand, consumption of dates has been reduced in
recent years, as a result of socio-economic changes such as high income,
alteration in food habits, consumer preference and market availability of
other fruits. To overcome these hurdless, continuous search for new avenues
to accomodate excess dates production has become a necessity.

For the last decade, considerable work on the development of new date
products has been published. The suitability of local date cultivars for jam
making was studied by Mikki et al (1978), (1979) Mustafa ct al (1982}, and
more recently El-Mubarak and Osman (1984). The use of date pulp and date
paste as ready-fo-use raw material by food manufacturers were also
developed by Mikki et al (1983) and Yousif et al (1986). The prepared date
pupl formula was later used successfully as substitute for sugars for ice cream
making (Mikki et al 1983).

Tomato sauces and ketsup are considered to be important food appetizers
in the international market. According to 1984 survey, Saudi import of
ketsup products was approximately 3,000 tons (Anon 1985). Substantial
quantities of tomatoes are available in the market almost round the year.
Based on the above parameters, presumably, a good tomato product industry
can be developed from locally available raw materials. Saudi Standards laid
down for tomato ketsup permits the addition of sugars or dextrose or a
mixture of them (SASO 1980). An attempt was, therefore, made to
standardize a formula for ketsup making to which date pulp is added as a
substitute for sugar. Incorporation of dates in the ketsup is believed to be
advantageous not only a sweetner in the ketsup formula, but also may add to
the overall quality and nutritive value of the finished product.

MATERIALS AND METHODS
1) Preparation of date pulp:

Ruziz dates were thoroughly washed, spread on screen trays and steamed
for 10 min. The stemaed dates were then pitted and passed through electrical
pulper. The obtained pulp was mixed with equal weights of 20 percent sugar
syrup using a blender. The whole mixture was thereafter acidified with 0.2
percent citric acid, packed in glass jars and sterilized in boiling water for 10
min. (Fig.1). Based upon the sugar content in the prepared ketsup, the sugar
in date pulp was calculated and different lots of tomato ketsup were prepared
with date pulp sugar replacement of zero, 25, 50, 75 and 100 percent.

2) Processing of Tomato Ketsup:

For the preparation of the laboratory ketsup, the procedure adapted by
Einsted et al (1971) was followed. Fully red tomatoes were washed and
inspected for the presence of belmishes. Selected sound fruits were then cut
into pieces, boiled with equal amount of water till soft. Soonafter, it was

217




M.S. Mikki et al

rubbed through a screen to exclude skins, seeds and other coarse substances
from the fine juice. Sugar and/or date pulp, salt and other flavorings and
spices were added in the beginning while the Pectin (as a thickner) was added
after dissolving in small amount of warm water at the end of sooking. On the
other hand, sodium benzoate was added after removing the pan from the
fire. Requisite proportions of vinegar were added during cooking as well as
after processing was over. The finished sauce was filled hot in clean
commetcial ketsup bottles, immediately crown corked and kept at the
ambient temperature for further analysis. A flow chart diagram for ketsup
making is shown in fig. 2.

3} Chemical analyses:

Chemical analyses for date pulp, tomato juice and tomato ketsup were
carried out according to the standard methods given in AOAC (1975). T.S.S.
was measured by hand retractometer while pH was determined with a digital
pH meter. The minerals content of the product viz Fe, Zn, Cu, Ca, Mg, K,
Na and Mn was measured at the king Faisal University using Atomic
absorption, spectrophotometer of Berkin-Elmer (Model 23803,

Different lots of tomato ketsup were prepared with varying concentration
of the ingredients in attempt to reach a common standard formula accepted
by majority of the taste panelists. The following standarized formula was
finally selected throughout the study:

INGREDIENTS PERCENT
Tomato juice 91.13
Salt 0.80
Sugar 5.00
Vinegar 2.50
Pectin (.100
Onion 0.152
Garlic 0.100
Ground Red Chillies 0.012
Ground Paprika 0.012
Ground Nutmeg 0.011
Ground Cloves 0.110
Ground Cinnamon 0.010
Ground Cardamon 0.010
Ground Ginger (.010
Ground Coriander 0.010
Ground Aniseed (.010
Sodium Benzoate

(perservative) 0.023
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4) Organoleptic study:

A trained panel of 10 individuals from the regional Agricultural Research
Centre evaluated the ketsup products for color, taste, flavor and texture.
Data were analyzed by analyses of variance procedure and F-test was used
according to Duncan’s Multiple range test {(IDunkan, 1955}.

RESULTS AND DISCUSSION

Table 1 illustrates the proximate chemical analyses of thin tomato juice
used in the preparation of ketsup. The natural sugars in the fine juice are
mainly of the reducing type. Titratable acidity of 0.38 percent of the juice is
relatively high. This was also evident from low pH (4.16) of the juice.

As shown inTable 2, the prepared date pulp of ruziz variety had a total
sugars of 35.21 percent, which actually represent natural sugars derived from
dates and also the added sugar during its manufacture. The table further
revelas the ash content of the pulp of 0.5 percent as an indication of its
minerals content. Similar results were earlier reproted by mikki et al (1985)
for ash content of Ruziz variety.

Replacing date pulp as a substituent for sugar in the prepared ketsup had a
pronuounced effect on the increase of the overall nutritive value of the
finised product. As can be seen from table 3, a gradual increment of the pulp
portion was associated with a concomitant increase in ash, protein, fibre and
fat contents. This is rather expected as dates were prviously found to contain
not cnly sugars but also other constituents including protein, fibres, fat and
minerals (Sawaya et al 1983).

The table further reveals that gradual addition of dape pulp to the ketsup,
result in a consistent increse in their reducing sugars. Such an increase was in
coincidence with decrese in their sucrose content. At 100 percent replace-
ment of the pulp, reducing sugars raised from 15.15 to 21.56 percent. On the
contrary, the sucrose content of the prepared ketsup decreased from 10.74 to
3.27 percent, compared with control samples. These findings may be
explained to the high portion of reducing sugars originally present in dates
and propable hydrolyses of sucrose during heat treatment.

It is quite obvious from table (4) that higher the proportion of the date
pulp, higher will be the rate of increase in the mineral content of the
prepared ketsup. Fe, Zu, Cu, Mg, K, Na and Mu contents increased with
sequential increase in date pulp portion. For example a four folds increase in
Mg content was observed at the highest level of date pulp substitution.
Similar pattern of increase was also observed for the other minerals. Saudi
dates as a rich source of minerals was earlier established by Sawaya et al
(1983).
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It may be concluded from these results that date pulp was beneficial not
only as sugar substituent but also may add to the overall nutritive value of the
product in terms of improving their protein, fat, fibres and mineral contents.

The result of the taste panel evaluation of ketsup products replaced by
different levels of date pulp is shown inTable(5). The Statistical analysis have
shown no significant difference (P>0.05) in the color, flavor and consistency
in all treatments even at 100 percent replacement. However, for taste a
significant difference was observed in all treatments,
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Table 1
Proximate Chemical Composition Thin Tomato Juice Used for Kefsup

Analysis

Dry matter % 0.70
T.S.8. (Brix at 20°C) 6.00
Acidity (Citric acid}% 0.38
pH 4.16
Pectin % 0.20
Reducing Sugars% 2.38
Sucrose % _
Ash 0.42

Table 2
Chemical analyses of the laboratory prepared date pulp
Analysis

Moisture content % 51.00
T.S8.8. (°Brix at 20°C) 49.36
Acidity (Citric acid)% 0.21
pH 491
Pectin % 0.60
Reducing 26.0
Total sugars% 35.20
Sucrose% 8.61
Ash% 0.50

221



M.S, Mikki et ul

"PAUNLIAIIP JON

dnsiay oizurog

I

AN
AL

6LG

96'0

€81

ors

a)
=]
(28

8F'1

00°ee

Ajuo dind

pSICE | 218D o001y

pausEsms YL

S ]

¥RG

(21

or

702

08¢

DGCe

Ie3ns

GF L 9. ¢z puw dind

AeP %L Yim
PaU3IBAE YL

¥l

D6l

€0°LT

vy
D
[<a}

0l

00t

NS,

86°¢E o0 pue dind

AP %OS 1M
PRUdIOdIMS ML

G0

1970

90°¢

8501

Leal

BLLT

a'N

L9t

00

Uang

L9°%¢ o<y pun dind

P2aUIIIIME

AP %ST UM
WL

900

el

L0

7
v
—

8r9T

Qi1

(jonuad)

68°¢E Auo 1eSns

VIST2UIUOD {I1TA
[e1 1!
pauslaams "y L

o
i

aarg]
apn1y

o
o

e g

%
sV

Bunanpa
Uy

Hupnpry

w aeing

Ui

i

{pae
)
Anpray

28T
% XHY}
SEL

%

a3 IR ),

f1q

dns1ay] 018w0 Y, Jo uopsedmo)) (eI 24} Ko IeSng J0j JuamnRsqng se ding aje(q SUIPPY JO 1990 € AqeL

222



Incorporation of Date Pulp

dngpay] oewol = 1

SO $7Ts STTE ¢I1 gL 0.0 0Z°¢ #'6 &o dind s1p 2,001
YA POUDIIaMs "Ny,
aedns e ¢y
060 5 aes £60¢ 96 L9 #5'0 €re 888 pue dind ;1mp 96s
A poualaams "y L
1e8nSs o406
0L0 7908 7967 4 LS 1770 167 A% puz dind 212p %40
A pous)soms M 1L
iegns oLy
09°0 1867 1£87 ic 9% 8270 §LT 0% pue dind ojep 967
Uim Paua1soms ML
(jonuon) Luo
(SN 0067 ooLe 9z 9¢ $10 9z §5°L JEns JeRIawmod
um PoudIMs "M,

Ay BN b (B1A) e) n) uy af
asouedurey umnrpog | wmssejoq |wnssufivpy | wnde) Jaddosy Bli{ 4 uory jitkitislcnig g

pitolkiBle |

dnsjey] 07RO ] JO JUANUOY) [BIAUI 2] WO 123ng J0] Jusmnsqng st ding e Suippy jo 19344
b AqelL

(u3pa Lip 3 gor/Suw)

223



M8, Mikki et at

Table 5
"Sensory Evaluation of Tomato Ketsup
Treated with Differemt Levels of

Date Puip :

Level of date pulp substitution for sugar

Characteristic 0 2.5% 50% 75% 100%
Color 2.50° 171 1.79° 1.64* 1,43 _5
Taste 2,29 2.07% 1.86" 1.71° 2.36% :
Flavor 2.07 214 2.000 1.93 221 :
Consistency 1.79 2.14 2.07 1.86° 214

(#r) Values in the same raw bearing unlike letters (a,b,c) differs significantly, p < 0.05
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DATES

!

WASHING

|

. STEAMING

!

DESTONING

PULPING
SYRUP ACID l

SUGAR CITRIC

N v

> MIXING

!

SCREENTING

!

FILLING

Fig. 1: A fow for preparing date pulp
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TOMATO FRUIT

|

]
WASHING & TRIMMING

l

CRUSHING

l

PULPING

l

FLA- DATE .

VORINGS SUGAR PULP JUICE EXTRACTION

l l l ADDITION OF

INGREDIENTS

SODIUM
BENZOATE

i COOKING &

CONCENTRATION
BOTTLING

PASTEURIZATION

Fig. 2: A flow for preparing tomato ketsup
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SHORT COMMUNICATION

MINIMIZING LOSSES OF ORYZAEPHILUS SURI-
NAENSIS (L.)
(COLEOPTERA, CUCUJIDAE)
TO STORED DATES BY MEANS
OF POLYTHYLENE BAGS
A.Q. ALJIRIAIDI

Seiyun Agricultural Research Centre, Badhramout Governorate,
P.D.R. Yemen

ABSTRACT

Although the saw toothed grain beetle may die from starvation, they did
not perforate the polythylene bag’s filled with dates. All the insects died
outside the bags (20 days) after the beginning of the experiment. However,
insects inside the bags remained alive.

elantid | ng.Lﬁ L§J1 35;,5-l| _;‘9.0.“.” Jf\...‘o- J{..LEJ
PR IURWATREH
ORIZAIEPHIL US SURINAMENSIS
(COLEOPTERA: CUCUJIDAE)
Sl gt olST S5 gedl a3
Gl A e
Loatll 2L el cpadl & g2 g0 piaom AR SO g (Rl Slou¥) 58 e
F EN
e &gl kst g kST s Y O. surinamensis L. sluiis- O
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INTRODUCTION

Date palm is regarded to be the most important fruit crop in Wadi
Hadramout. Hussain (1977) estimated the total date palms population to be
around 169730. Date production was 49284 tons in 1984 (2). The saw-toothed
prain beetle O. surinamensis is considered to be the most limiting factor for
the expansion of processing the date at the date factory at Seiyun. The insects
attack dates in the field and continue in the store. Damage is done by both
adults and larvae. Chemical control is the most common practice in
controlling the saw-toothed grain beetle. Dates are usually fumigated with
phostoxin (PH3) at the rate of 3 tablets/m® of dates. So far this is a successful
method, but it is associated with several darwbacks, such as resistance
development to pesticides and insecticide residues.

The present study is aimed at minimizing the losses of dates due to the
saw-toothed grain beetle by using polythylene bags.

MATERIALS AND METHODS

An experiment was carried out during 1985 at the cntomological
laboratory at Seiyun Research Centre using Mejrah variety. Dates were
fumigated with phostoxin (3 tablets/m® of dates) for three days, then
ventilated for two days. Dates were then washed at the date factory at
40-50°C. Half kg of such dates were put in each bag as well as each box.
Twenty unsexed adult insects of unkown age of the saw-toothed grain beetle
were tramsferred to each treatment. Bags were sealed with electric heater.
The treatments were as follows:

A. The insects inside bags.

B. The insects inside boxes.

C. The insects outside bags

D. The insects outside boxes.

E. The insects outside boxes + food.

East treatment was replicated 4 times in a randomized complete block
design. Each of these treatments were put in a clean plactic jar covered with
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cotton mesh and tied with rubber band. Number of dead insects were
recorded 20 days after the starting of the experiment.

RESULTS AND DISCUSSION

The analysis of variance of the average dead insects, shows that there is no
significant difference at 0.05 level between treatments C and D (Table 1).
The table also shows that there is no significant difference between
treatments A and B. There was a significant difference in average dead
insects in treatments supplied with dates (A,B and E) and those kept isolated
from food (C,D).

The experiment indicates that insects outside bags can’t perforate the
polyethylene bags full of dates even though this might lead to their death.
Insects inside the bags also could not perforate the polythylene bags to
gscape.

LITERATURE CITED

.{-)LJ_'J-I chely i Rld dp pedl AaBadl L daldl Lol gt

Lf1985 Lr1984) g A sl c.‘_;DbJ'J! C')L..aY'_g el 5,lY Z.U,L..JI skl (2)
(21986

3 - El-Haidari, H.S.. and Athafidh, E.M.T. (1986), Palm and Dates Arthropod

Pests in the Near East and North Africa, Regional Project for Palm and Dates
Research Centre in the Near East and North Africa.

Table 1.
Average dead insects 20 days after treatment
1985 A B C D E
Treatment Inside Inside Outside Outside Outside
Reps. bags box bags box box + food
1 0 2 20 8 0
2 0 0 20 20 13
3 0 3 20 16 3
4 0 0 20 19 3
Total 0 5 80 63 19
Mean 0 1.25 20 15.75 4,75
L.S.D. 441
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THE INFESTATION OF DATE PALM VARIETIES
BY STORED
PRODUCT INSECTS IN ORCHARD

E.M.T. AL-HAFIDH, AL-KAWAGA, A.A. HUSSAIN, and
LA. AL-AHAD.
State Board of Applied Agricultural Rescarch, Abu-Ghraib,
Baghdad.

ABSTRACT
Ten varieties of date palm (Hillawi, Bram, Jibjab, Teberzal, Khidrawi,

Zahdi, Sukker, Sayer, Maktom, and Khistawi) were studied to determine the
insect infestations on fallen fruits.

There were 17 species of insects infesting the fallen fruits on the different
varietics of date palms. Twelve species of these pests were new records on
tallen dates in orchard.

The population density or Carpophilus hemipterus was the highest on
fallen fruits.
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SOME FLAVONOID COMPOUNDS
IN DATE SEEDS

H.H. MUTLAK, F.F. ALYWI AND M.S. MAYSARA
Dept. Palms and Dates, Agr. and water Reso. Research Center,
P.Q).Box 2416, Baghdad, Iraq

ABSTRACTS

Seeds are considered as waste product of may date processing factories.
The objective of the study was to develop reliable extraction method for the
valuable flavonoid compounds from these seeds. Date seeds contained
2.40% tannin, 0.366% anthocyanin and 0.027% flavon, while date seeds
obtained during factory processing contained 1.26% tannin, 0.214%
anthocyanin and 0.018 flavon. Flavonoid compounds were extracted by an
organic solvent, dried and several attempts were required to find out the best
solvent to dissolve the powder and to determine for the separated
compounds on thin layer chromatography (T.L.C.). The results show that
date seeds contained tannin, leucoanthocyanidin, flavon, oxidation products.
The structure of flavon was found to be 3,4 Dimethoxy flavon.
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EFFECTOF FAT QUALITY AND QUANTITY ON
DATE WAFER BISCUIT

N.K. TAQI, H.K.H. AL-OGAIDI* 9 B.T. SAID
Agriculture & Water Resources Rescarch Center, Fudhaliya,
P.O.Box 2416, Iraq

ABSTRACT

A study was conducted to improve the biscuit fillers (Date Wiffar)
prepared using date paste, dibis and various types of edible oils of different
concentrations ranged from 5,10,15 and 20% in order to reach a calories
values comparable to the standard wafer biscuit.

The result of sensory test revealed that 20% oil was preferable to obtain a
better texture and flavor required in biscuit industries.

Cacao and AA hrus oil revealed to be the outstanding.
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PRODUCTION OF CARBONATED BEVERAGE
USING DATE JUICE

2 - EFFECT OF GELATIN, TANNIN AND pH ON
CLARIFICATION OF
DATE JUICE

H.K. AL OGAIDI*, .M. AL-JANABI & LM. AL-SHAKHLI*
Department of Date & Palm, Agriculture & Water Resources Research Centre,
Council of Scientific Research, P.O Box 2410 Baghdad-Tragq

ABSTRACT

This study involved the addition of gelatin and tannin in order to
precipitate the colloidal materials which cause the turbidity of date juice.
Different amounts of gelatin at Ph. 3.0 used, best clarification was obtainad
when 0.4 em® of gelatin was added to 10 Cm* date juice Bx* 10, 15 Carbonated
beverge was prepared from date juice Bx 10 after the addition of sucrose,
coloring and lavoring material, and CO,.
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PRODUCTION OF CARBONATED BEVERAGES
FROM DATE JUICE
1. CLARIFICATION OF DATE JUICE BY

CALCIUM HYDROXIDE

H.E.H., AL-OGAIDL* Z.S. AL-OBAIDI, A. AL-JARRAH AND TH. §. AL-
HAKKAK
Department of Patms and Dates, Agriculture and
Water Resources Research Centre, Fudhaliva, Baghdad, Iraq

ABSTRACT

An investigation was conducted to clarify date juice and diluted syrup
(dibis) using Ca (OH), as liming agent at different pH, temp and Bx on the
quality of carbonate soft drinks, it was found that the critical pH for clarified
product ranged between 10-11 pH at room temperature. The use of Dowex
50 removed the excess ions which causes the turbidity in soft drinks.
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yeild, which were equivalent to those obtained by hand pollination
treatiment. Moreover, this pollinator is carried on two wheels which make it
easy to handle and very mobile in date orchards.

Other pollinators, generally gave positive results but because of the nature
of date palm orchards in Basrah, their use is limited. Therefore, we do not
recommend them under such conditions.
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EFFECT OF DIFFERENT POLLINATORS ON
FRUIT
SET AND YIELD OF SAYER AND HALLAWY
DATE
PALM CULTIVARS
UNDER BASRAH CONDITION

HUSAM H., GHALIB®, ESSAM A. MAWLOOD", MOHSIN J. ABBASS,”, and
SOMIA ABD-ELSLAM*"
* University of Basrah, College of Agriculture, Dept. Horticulture and date palms,
Ye¥r Seientific Research Council, Center of Agricullure Research and Water Resources, Dept.
date palms.

ABSTRACT

This study was conducted at college of Agriculture, University of Basrah,
research and experiment station during season 1984 and 1985. The object of
this experiment is to test and select the suitable pollinators and effectiveness
in comparison with hand pellination on fruit set, quality and yeild of two date
palms cultivrs Sayer and Hallawy. Four different pollinators were used in
each season. In the {irst scason, Hawallah, Khalid, American and Alexandria
pressed air pollinators were used, wherease in the second season, Hawallah,
Babylonia, Hammourabi, and Japanese pollinators were used. Results
showed that quality of fruit poilinated mechanically was not effected in
comparison with one hand pollinated. Use of Hawallah pollinators gave good
results in respect fo fruit set, guality and average yeild weight. In addition to
that, it is easy to use and does need much labor. Also, the test showed that
Hammeourabi pollinator gave good results in respect to fruit set and average
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manganese 0.003-0740 mg/100 gm of copper and 1.47-22.50 mg/100gm of

Iron dry matter. The study has also examined the physcial properties of those
dates.
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THE CHEMICAL COMPOSITION OF
VARIOUS TYPES OF DATES
IN THE P.D.R.Y

S. BIN. SHAHNA, Y.A. QASSIM AND M. AL-QAHRI
Department of Chemistry, College of Education,
University of Aden

ABSTRACT

The total number of fruitful and fruitiess palm trees in the P.D.R.Y. is
about 2.5 million. Most of these (1.5 million) are found in Wadi Hadramout.
There are twenty-five types of palm trees in the country. Palm trees are
available in all the regions of the country but in different proportions. A few
serious attempts have been made {o categorize palm trees in the country.
However a comprehensive study about palm trees in that country is not
available yet. This study is a preliminary stage in an integrative project to
study palms trees in in the P.ID.R.Y., in all its aspects. The present study aims
at making a comprehensive analysis of the chemical composition of all types
of dates in the P.D.R.Y. through their various stages of growth and
identifying their industrial outlook. As a first step samples of twenty types of
dates which exist in Wadi Hadramout were collected. A chemical analysis of
such dates shows that they contain a high proportion of reducing sugar
61-13-90.82% ashes (1.47-2.25%) and proteins (1.4-30%).

As for mineral salts the analysis shows that such dates contain a higher
proportion of potassium 460.3-97.5 mg/100 gm than sodium 7.6-28.6 mg/100
gm. dry matter. They also contain different proportions of calcium
2.47-221.89 mg/100 gm phosphorous 1.26-8.04 mg/100 gm and magnesium
2.52-46.63 mg/100 gm. dry matte. As for rare elements the analysis has
shown that the dates of Wadi-Hadramout contain 0.013-0.311 mg/100 gm of
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ASTUDY OF THE CYTOLOGY OF TWO FEMALE
CULTIVARS OF DATE PALM

A.A. AL-SALTH AND A.M.A. AL-RAWI
College of Science, Department of Biology,
Baghdad University, Iraq

ABSTRACT

This study has been conducted on two phenotypically different female
cultivars of date palm, Lilwi as a late cultivar and Ashgar as an early one. It
has been shown that each cultivar has its own chromosome number and its
own variation in this respect. The chromosome number of Lilwi was
(2n = 32) whereas for the Ashgar the number was (2n = 36), Aneuploidy
and Euploidy have been observed in Lilwi where the chromosome numbers
are 28,32,34,36 and 64. In Ashgar however, the variation in chromosome
number was rather limited (2n = 34 or 36).

Karyotype analysis of the two cultivars has revealed asymmetrical type in
both cultivars, as the chromosome length is between 0.99-2.55 micrometers
for the Lilwi and 0.74-2.38 micrometers for Ashgar.

In Lilwi 8§ chromosomes are achrocentric whereas in Ashgar the number
of chromosomes of such type is 10. The Lilwi needs a relatively shorter time
for fixation (24-48 hrs} in comparison with the Ashger (72 hrs). The contrary
is observed in staining time; the Ashger needs a shorter period (24 hrs) as
compared with the Lilwi (72 hrs).
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